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Foreword

The Scottish Government has committed to introducing a new Scottish Climate Change Bill.
Recognising progress in Scotland and the Paris Agreement, this will include an ambitious new
target of reducing emissions by more than 50% against 1990 levels by 2020. Additionally, it will
propose a new system of emissions targets for Scotland, based on experience to date with
Scotland’s existing annual targets regime.

The Committee on Climate Change has been asked by the Scottish Government to provide
advice on how the new Bill may look, including the level of ambition of new Scottish climate
targets, and the accounting framework within which to measure emissions.

When we look at what is being achieved in Scotland to date, we can also see that substantial
progress is being made. Actions are being taken — with most obvious effect in the power sector,
but also elsewhere - which are reducing emissions. In 2014 the level of emissions was around
40% below 1990. This is a greater reduction than for the UK as a whole and on track to the
existing 2020 target. Scotland has recently published a draft Climate Change Plan and a draft
Scottish Energy Strategy, outlining how it intends to meet existing emissions targets over the
next 15 years. We will return to make a fuller assessment of these documents, alongside
progress in reducing emissions in a report later this year.

In this report we provide advice to the Scottish Government on the form of future emissions
reduction targets and the future accounting framework. Additionally, recognising Scotland'’s
climate change leadership to date, we present options for ambitious long-term emissions
reduction targets for the Scottish Government to consider.

Our advice takes account of the budget-setting criteria in Scotland’s Act, and specific
circumstances relevant to Scotland. We have benefited from engagement with interested
parties, including at our Committee meeting in Edinburgh in January and responses to our call
for evidence. | am grateful for that engagement, for the contributions and guidance of members
of the Committee in developing the advice, and to the team within the secretariat who have
contributed to its delivery.

N

/_
Lord Deben
Chairman, Committee on Climate Change
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Scotland has cut its emissions by around 40% from 1990 to 2014. The legislation governing
Scottish action on climate change is being replaced. This provides an opportunity to update the
level of ambition following the Paris Agreement and to improve upon the existing framework
under the Climate Change (Scotland) Act 2009 and reflect lessons learned.

The Committee on Climate Change (“Committee”) was asked by the Scottish Government to
provide independent advice on four elements relating to the new Bill: the appropriate level of
future emissions, the form of future emissions targets, the future accounting framework, and
flexibility to update emissions targets.

Following the commitment under the Paris Agreement to limit warming to well below 2°C and
to pursue efforts to limit it to 1.5°C, there is a case — whether now or at a future date - for
ambition that goes beyond Scotland’s existing 2050 target for a reduction of at least 80% on
baseline levels (effectively 1990 emissions). Scotland could either enact more ambitious long-
term emissions targets now or wait until the evidence base has been strengthened over the
coming years. There are also opportunities to improve the way the targets are designed,
improving their stability and transparency.

Our key recommendations are:

e The 2050 target. Scotland’s existing 2050 target is for a reduction in greenhouse gas (GHG)
emissions of at least 80% on 1990. It is designed as a contribution towards a global effort to
limit temperature rise to close to 2°C, and is already stretching. Setting more ambitious
targets now to align to the aims of the Paris Agreement would require actions that are
currently at the very limit of feasibility. We set out two options for the level of long-term
ambition but urge that these are considered in light of the wider explanation and
considerations set out in this advice (e.g. see Box ES1):

— Option 1: Keep the target for a reduction in greenhouse gas emissions of at least
80% by 2050 with subsequent reviews to increase ambition.

» This maintains the same level of ambition as the existing Act in Scotland and the UK
Climate Change Act, consistent with limiting global temperature rise to around 2°C.

= The option to go further should be kept open in regard to both policy ambition, (i.e.
through suitably ambitious targets to 2030 and by ensuring longer-term markets and
technologies are developed) and in legislation, by setting review points at which
ambition could be increased. Reviews should be aligned to the pledge-and-review
process created by the Paris Agreement.

— Option 2: Set a ‘stretch’ target for a reduction in greenhouse gas emissions of 90%
by 2050, potentially accompanied by a net-zero CO, target for 2050.

= A 90% reduction in greenhouse gas (GHG) emissions would be more consistent with
the temperature limits set out in the Paris Agreement. Our scenario that achieves
such a low level of GHG emissions does so by reducing CO, emissions to around zero
(non-CO, emissions would remain greater than zero). Setting a target now to reach
net-zero CO, emissions by 2050 would be consistent with a GHG target for a 90%
reduction by the same date and would reflect the acknowledgement in the Paris
agreement of the necessity for zero global GHG emissions in the second half of the
century.

= However, a reduction in GHG emissions of 90% would require strong progress in
every sector and is at the limit of the pathways currently identified to reduce Scottish
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emissions.” By adopting a more ambitious 2050 target than currently exists for
Scotland, or for the UK as a whole, it would be important to identify the areas in
which Scotland will go further than the rest of the UK.

The Bill should allow for dates to be set to reach net-zero CO, emissions and to reach
net-zero for all greenhouse gases. A net-zero CO, target could be set now or at a future
review point once criteria relating to feasibility, cost and international action are met. A net-
zero target for all greenhouse gases should not be set now, but the possibility to set one in
the future should be allowed in the new Bill. These review points could accompany a review
of the level of the 2050 target and should be aligned with the pledge-and-review process
under the Paris Agreement.

We recommend that the overall accounting framework shift to one based on actual
emissions rather than adjusting for activity in the EU Emissions Trading Scheme as at
present (‘net’ accounting). A shift to using actual emissions would be more transparent than
the existing framework and would encourage decarbonisation in all sectors of the economy.
However, consideration should be given to particular provisions for some industrial sectors:

— Itisimportant that where there is a risk of displacement of industrial activity to other
countries with less stringent climate policies (i.e. ‘carbon leakage’) policy does not
encourage a reduction in Scottish industrial output. It will be important that climate
policies are designed carefully to avoid this risk.?

— The level of industrial activity in Scotland could turn out to be higher or lower than that
anticipated when setting emissions targets. In the case that this difference in output is
large, this could constitute a significant change in circumstances that warrants reviewing
the level of emissions targets so as to maintain the level of ambition for emissions
reduction across the rest of the economy.

— Should industrial output be higher than anticipated, causing actual emissions to be
higher than the target, it could be reasonable for international emissions credits to be
used to offset these additional emissions.

Beyond the role for purchase of credits in the case of increased industrial output outlined
above, the option to purchase credible, international emissions credits should be
retained to provide flexibility in the case that there is unexpected, sustained under-
performance against annual targets. However, their role should be as a back-up option
rather than their use being planned for and should require prior advice from the Committee.

We recommend that Scotland’s shares of international aviation and international
shipping emissions be included within Scottish targets. Given our recommendation that
emissions accounting be based on actual emissions, rather than ‘net’ emissions used for UK
carbon budgets, their inclusion on the basis of fuel sales would present no practical
challenges. Scotland should still pursue international policy action (rather than unilateral
action) to reduce emissions in these sectors.

! Based on current projections of Scottish population and demand, the current emissions inventory and our current
understanding of technology and behaviours.

2 Qur recent report on Energy Prices and Bills looks at UK industry and how climate policies can avoid adding to
competitive pressures for industries in highly-traded sectors. It is available at:

https://www.theccc.org.uk/publication/energy-prices-and-bills-report-2017/
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e Atarget should be set now for an emissions reduction of 66% by 2030 on 1990 levels,
supported by targets for 2020 and 2040. The reductions would be on track to both an 80%
and a 90% emissions reduction by 2050 (Figure ES1), and would therefore help to keep in
play the more ambitious targets whether or not they are set in legislation now.

— 2020 target: There is little time now to adjust policy action to affect progress towards a
2020 target, and there will be even less by the time the new legislation becomes law.
Nevertheless, recognising prior commitments to setting an interim target for 2020, we
recommend that this be set at 56% below 1990 emissions, in line with existing plans.

— 2030 target: The recommended 2030 target for a reduction of 66% on 1990 emissions is
consistent with the ambition embodied by Scotland’s annual targets to 2032 under the
existing Act. It differs in the headline reduction as it is based on actual emissions, whereas
the annual targets were based on ‘net’ accounting.

— 2040 target: An interim target for 2040 would only be helpful once the level of ambition
for 2050 has been settled. If not set now, we recommend that the Bill allows for an
interim target for 2040 to be set at a later date, as part of a review of 2050 ambition.

e Werecommend that all targets under the new Bill are expressed relative to emissions
in 1990 as percentage reductions, rather than on an absolute (i.e. megatonne) basis.?

— This will ensure the targets are less sensitive to changes in the emissions inventory than
use of absolute targets and will therefore be a more stable basis to drive policy action.

— Using a single basis for targets avoids the situation under existing Scottish targets in
which the annual (absolute) targets and interim (percentage reduction) targets have
become misaligned (e.g. for 2020).

e Werecommend that a cumulative emissions budget is not included directly within the
Bill, due to the potential for it to come out of alignment with percentage targets for specific
years.

— Ourassessment is that a cumulative emissions budget is of less practical use in driving
decarbonisation than targets for specific years. However, the Committee will continue to
use the principle that cumulative emissions are important as an input to our advice on
the future level of Scottish targets.

— A mechanism to require that shortfalls against annual targets be made up in subsequent
years could still be implemented without the link to an explicit cumulative emissions
budget. Should cumulative under-performance from unexpected events reach a level
that it is not credible to compensate through future out-performance, credit purchase
could be considered.

¢ Flexibility to update emissions targets. We have set out our recommendations on the
targets that can be set now, including those subject to review, and targets that could be set
at a later date and for which the legislation should make allowance. Beyond this, should
there be a significant change in circumstances (e.g. as for industry above) or available
evidence, it may be appropriate for the Committee to review the levels of the targets.

3 Formally, the reduction under the Climate Change (Scotland) Act is against ‘baseline’ emissions, calculated from
1990 emissions for all greenhouse gases except for HFCs, for which the earliest available data (1995) is used.
Throughout this report, unless otherwise specified, references to 1990 emissions should be taken to mean ‘baseline’
emissions for the purposes of putting the targets into legislation.
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e Itisimportant to have targets that track progress over specific timescales. Annual targets
are widely accepted by stakeholders in Scotland and we operate under the assumption
that the Bill will provide for the continuation of this approach. However, annual targets
and multi-year (e.g. 5-year) carbon budgets, as used under the UK Climate Change Act, each
have their advantages and disadvantages.

— Annual targets ensure robust, regular scrutiny of policy and progress but are more
vulnerable to year-to-year fluctuations in emissions (e.g. due to variations in winter
temperatures affecting heating demand).

— These fluctuations are smoothed within multi-year budgets, which provide a more
reliable indicator of underlying progress. Multi-year budgets need not result in a loss of
annual scrutiny.

— Retaining annual targets would mean that targets for some years will be missed due to
external factors, even if underlying policy action is on track to the decadal targets.

— Should the Scottish Government choose to change to multi-year budgets, it would be
important to retain annual scrutiny of performance against the targets given the need for
consistent progress in reducing emissions. One option would be to ensure that the
annual reporting from the Committee to the Scottish Parliament continues and that the
Government is required to respond to the Committee’s findings.

Figure ES1. Recommended targets for 2020 and 2030 on the path to possible 2050 targets
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Notes: For years prior to the new targets starting, the dashed line shows projected emissions consistent with the
subsequent targets. These include an anticipated rebound in emissions in 2015 due to winter temperatures
being lower than those in 2014, followed by a sharp fall for 2016 due to the closure of the Longannet coal-fired
power station.
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Box ES1. Detailed recommendations on long-term climate targets

Should a new 2050 target of 90% be adopted it would be close to the achievable limit supported by
existing evidence. It is important to acknowledge the scale of that challenge. We therefore set out two
options for the level of long-term ambition under Scottish targets:

e Option 1: Keep the target for a reduction of at least 80% by 2050 with subsequent reviews
about increasing ambition. Maintain the current level of ambition for 2050 of a greenhouse gas
emissions reduction of at least 80% on 1990 levels, while retaining the option to increase ambition
in future. The option to go further should be kept open within legislation and in policy decisions:

— It would be appropriate to identify in legislation specific points in time (e.g. in line with the
pledge-and-review process created by the Paris Agreement) at which the levels of ambition
for 2050 could be independently reviewed, with one or more dates being set to decide
when to reduce emissions to net zero on a CO, and/or on an all-GHG basis.

— The Paris Agreement means that greater global ambition is needed. It is important for
current policy to anticipate this change even ahead of a specific date being set. It is
therefore appropriate to set targets at least to 2030 that keep open the option of more
ambitious longer-term reductions.

e Option 2: Set a ‘stretch’ target for a greenhouse gas reduction of 90% by 2050, potentially
accompanied by a net-zero CO, target for 2050.

— The Committee’s most ambitious scenario for Scotland achieves a reduction in overall
greenhouse gas emissions of around 90% on 1990 levels by 2050. This is at the limit of the
measures the Committee has identified to reduce emissions in Scotland and would require
strong progress across every area of the economy. The Committee has not, at this time,
been able to calculate a total cost associated with a scenario that achieves this target.

— The scenario that achieves a 90% reduction in GHG emissions in 2050 does so by reducing
CO; emissions to around zero, with the residual net positive emissions comprising non-CO,
greenhouse gases (primarily methane and nitrous oxide from farming). Therefore, setting a
target now to reach net-zero CO, emissions by 2050 would be consistent with a GHG target
for a 90% reduction by the same date.

— The Committee does not currently have a scenario that reduces net greenhouse gas
emissions to zero by 2050. The legislation should allow for a target for greenhouse gas
emissions to reach net zero to be set at a future date, once the evidence base has been
strengthened.

— In order to achieve a 90% target, strong and well-designed policies would be required. By
adopting a more ambitious 2050 target than currently exists for Scotland, or for the UK, it
would be important to identify the areas in which Scotland will go further than the UK as a
whole, the role for greenhouse gas removal options (including afforestation, use of wood
in construction, bioenergy with carbon capture and storage and a range of other options),
and whether relevant policy levers are under Scottish or UK Government control.

Given the stretching nature of the more ambitious potential targets, the Committee recognises that it
is for Scotland to make a decision on the level of ambition. Should the more ambitious targets be
adopted, the decision must take full account of the recommendations set out above.
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In developing this advice, the Committee has considered the latest climate science, the
implications of the Paris agreement and the feasibility and cost of long-term emissions
reductions in Scotland, together with experience to date under the Climate Change (Scotland)
Act. The Committee has also taken note of the responses it received to its call for evidence, to
the testimony it heard during its hearings in Scotland and to the wider interaction it has with
Scottish stakeholders. These are discussed in the rest of this report:

e Chapter 1 reviews the experience under Scotland’s existing climate legislation.

e Chapter 2 considers the appropriate level for Scottish emissions targets in the context of the
scientific evidence about climate change, the implications of the Paris Agreement, and our
scenarios for reducing Scottish emissions.

e Chapter 3 considers how carbon targets can best be designed in order to achieve cost-
effective decarbonisation across the Scottish economy, while minimising the potential for
undesirable outcomes.

e Chapter 4 presents our recommendations on the four elements on which advice was
requested: the appropriate level of future emissions, the form of future emissions targets, the
future accounting framework, and flexibility to update emissions targets.
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1. Introduction

The Scottish Government has committed to introduce a new Scottish Climate Change Bill, which
will include a new target for 2020 to reduce actual Scottish emissions* by more than 50% against
1990 levels. This is partly in recognition of progress to date in Scotland and partly in recognition
of the Paris Agreement. In January 2017 the Government published a draft Climate Change Plan
and a draft Energy Strategy, which together set out their current thinking about an appropriate
decarbonisation strategy.

The Committee on Climate Change has been asked by the Scottish Government to advise on
four aspects of the new Bill:®

i) Appropriate level of future emissions,

ii) The form of future emission reduction targets
iii) The future accounting framework

iv) Flexibility to alter emission reduction targets.

This report sets out our advice in each of these areas. Chapter 1 looks at Scotland’s experience
under its existing climate change targets, and progress towards meeting these. Chapter 2
considers the appropriate level of future emissions (i), Chapter 3 discusses design considerations
relating to carbon targets (ii, iii, iv) and Chapter 4 presents the Committee’s recommendations.

Stakeholder engagement for this advice

The Committee engages widely with businesses, governments, researchers, non-government
organisations, representative bodies and other relevant parties throughout its work. The
Committee has gathered evidence specifically for this advice (Figure 1.1):

e On 14 December 2016 we published a call for evidence, containing 13 questions on the
appropriate level of future emissions, duration and form of future carbon targets, the future
accounting framework and criteria for setting future targets.

e We received nine responses. All responses have been published in full on our website.®

e To provide further input we held public Committee hearings, attended by around 50 people,
where evidence was provided by Andy Kerr (Edinburgh Centre for Carbon Innovation), Karen
Turner (University of Strathclyde), Samantha Barber (2020 Climate Group), Fabrice Leveque
(WWF Scotland), Bob Rees (Scotland’s Rural College), Jim Densham (RSPB), Andrew Bauer
(NFU) and Pat Snowdon (Forestry Commission).

e We have also held meetings with individual stakeholders from a range of sectors, and with
Scottish Government departments.

e We have drawn on research we have commissioned on how emissions can be reduced in
each sector for previous advice on UK carbon budgets and Scottish annual targets.’

4 The existing targets in Scotland are on the basis of ‘net’ Scottish emissions. See section 2.

5 https://www.theccc.org.uk/wp-content/uploads/2017/01/Specification-for-CCC-advice-on-Scottish-Climate-
Change-Bill.pdf

6 https://www.theccc.org.uk/2017/03/09/responses-to-scottish-climate-change-bill-consultation/

7 For example, see the supporting research for the UK fifth carbon budget advice, available at:
https://www.theccc.org.uk/publication/the-fifth-carbon-budget-the-next-step-towards-a-low-carbon-economy/
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Our engagement has been valuable in gathering views on the design of carbon targets and
evidence about the existing policy framework and possible paths for Scottish emissions.

Figure 1.1. Evidence and engagement for this report
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2. Current legal framework

Scotland’s existing legal framework, the Climate Change (Scotland) Act, sets a long-term target
to reduce net emissions of greenhouse gases by at least 80% in 2050 relative to 1990, with an
interim target to reduce emissions by 42% in 2020 on a ‘net’ basis.® Secondary legislation has
also set a series of annual emission reduction targets for 2010 to 2032 (Figure 1.2).

The Scottish Act also places a number of requirements on Scottish Ministers when setting and
meeting annual targets. These include:

e Foreach yearin the period 2010 to 2019, targets had to be set by an absolute amount that
was consistent with a reduction in the Net Scottish Emissions Account over that period
which would allow the interim targets and the 2050 target to be met;

e Foreach year in the period 2020 to 2050, absolute targets must be set — at least 12 years in
advance - by an amount that is:

— Consistent with a reduction in the Net Scottish Emissions Account (NSEA) over that
period which would allow the 2050 target to be met, and

— Atleast 3% less than the target for the preceding year.

8 ‘Net’ emissions are calculated under the Net Scottish Emissions Account (NSEA), taking into account non-traded
emissions, surrendered units and Scotland'’s assigned EU ETS cap (known as the specified amount). See section 3.
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e The Act also contains the concept of a “fair and safe Scottish emissions budget”, this being a
cumulative absolute amount of emissions over the period 2010-2050.

e Ministers need to consider how targets could be met through action to reduce Scottish
emissions and by the use of carbon units (i.e. international emissions credits).

Scottish annual targets for 2010 to 2013 were missed, but the 2014 target was met by a wide
margin (Figure 1.2). In large part this experience reflects changes to the greenhouse gas
inventory (see section below), as well as the impact of temporary factors such as winter
temperatures and adjustments in the EU Emissions Trading System (EU ETS).?

Net emissions in 2014 were 45.8% lower than 1990 levels, outperforming the level of the 2020
interim target of 42%.'° Scottish emissions on a net basis fell 13% in 2014 to 41.9 MtCO,e, which
is 5.1 MtCO.e below the level of the 2014 annual emissions target. This sharp fall was largely due
to one-off factors: warmer than average winter temperatures reducing the demand for heating
in buildings and a fall in Scotland's share of the EU ETS cap. However, a part of the reduction was
from domestic action and the target would have been met without these temporary factors.

Figure 1.2. Existing targets and emissions on a ‘net’ basis to 2032
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Source: NAEI (2016) Greenhouse Gas Inventories for England, Scotland, Wales and Northern Ireland 1990-2014,
https://uk-air.defra.gov.uk/assets/documents/reports/cat07/1606140853 DA GHGI 1990-2014 Report vi.pdf
Notes: The Net Scottish Emissions Account data presented for each year are those first published, against which
the target was assessed (e.g. the level of 2013 emissions as estimated in 2015).

® CCC (2016) Reducing emissions in Scotland - 2016 progress report. https://www.theccc.org.uk/publication/reducing-
emissions-in-scotland-2016-progress-report/

19 Given the contribution of one-off factors towards the sharp fall in the net Scottish emissions account, it is quite
possible that this measure of emissions will rise in subsequent years and may be higher in 2020 than in 2014, even
with underlying progress in reducing Scottish emissions.
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The Scottish Government is therefore currently on track to meet the 2020 target and is largely
implementing the Committee’s recommendations. In some areas Scotland’s progress is leading
the UK, and providing examples to other parts of the UK on how to raise ambition cost-
effectively. However, in order to meet ambitious targets beyond 2020 much more is required to
reduce emissions from transport and agriculture and land use, and increased uptake in
renewable heat.

3. Experience with targets under the Climate Change (Scotland) Act

Under the existing Act, Scottish emissions are measured on a net basis. The Net Scottish
Emissions Account (NSEA) is calculated as the sum of:

¢ Non-traded emissions. Actual Scottish emissions in sectors not covered by the EU Emissions
Trading System (EU ETS), such as buildings, transport and agriculture (around 64% of total
Scottish emissions); plus

e Traded sector allocation. Scotland’s share of the EU ETS cap for sectors that are covered by
the trading scheme, such as electricity generation and heavy industry.

The NSEA has been subject to considerable variability over the period since 2009 due to
revisions to the Scottish greenhouse gas inventory, changes in the EU ETS that affect the
Scottish share of emissions in some years and annual variations in winter temperatures:

¢ Inventory changes. There have been several revisions to the Scottish greenhouse gas
inventory since annual targets were legislated in 2009. These changes are welcome, and
reflect improvements in the methodology for estimating emissions:

— Revisions apply not just to estimates of recent emissions but also retrospectively to
estimates going back to 1990 (Figure 1.3). These revisions have mostly occurred due to
improvements in estimating emissions from drainage of grasslands on organic soils and
the impacts of research to derive more representative emission factors for nitrous oxide.

— However, in some years they have made the annual targets difficult to achieve because
they were set on an absolute (MtCO,e) basis.

— In 2014 the inventory changes reduced estimated emissions for the first time, by 1.8
MtCO.e for 2013 and by 3.5 MtCO,e for 1990. However, overall there has been an upward
revision to baseline (effectively 1990) emissions of 7.1 MtCO,e above the estimate in
2010, when the annual targets for 2010 to 2027 were set.

— Due to a higher share of emissions from sectors in which emissions estimates are less
certain (e.g. agriculture), the overall uncertainty for Scottish emissions is relatively high, at
+10%."" This is considerably higher than the +3% uncertainty for England and Wales.

— Currently only a relatively small fraction of peatland emissions are included in the
inventory. The future inclusion of all peatland emissions will affect estimates of historical
and future emissions. Given the large area of peatland in Scotland, this is likely to affect
Scotland disproportionately. We will advise on how this affects Scottish emissions targets
when evidence is available on their impacts on emissions estimates and the potential to
abate these.

" With 95% confidence.
12 NAEI (2016) Greenhouse Gas Inventories for England, Scotland, Wales and Northern Ireland 1990-2014, https://uk-
air.defra.gov.uk/assets/documents/reports/cat07/1606140853 DA GHGI 1990-2014 Report v1.pdf
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o ‘Backloading’in the EU ETS.

— When the Scottish annual targets were set, it was assumed that Scotland’s share of the EU
ETS cap would decline in a steady and predictable manner over time, reflecting the
planned decline in the overall EU ETS cap at an annual rate equivalent to 1.74% of 1990
emissions.

— Due to oversupply in the EU ETS, a mechanism was introduced in 2014 by the European
Commission that allows some allowances to be removed from the market and placed in a
‘Market Stability Reserve’ (MSR). These allowances may return to the market in later years
if certain criteria are fulfilled. In any years in which allowances are put into (or removed
from) the MSR, this will affect the size of that year’s cap and therefore the size of
Scotland’s share as accounted for under the NSEA.

— In an attempt to limit the near-term oversupply of allowances, in 2014 it was also decided
to withhold some auctioned allowances from the EU ETS over the years 2014 to 2016.
This 'backloading' effect reduced Scotland's share of the EU ETS cap for 2014 by 3.2
MtCO.e and will also affect the NSEA for subsequent years. These are not permanent
reductions, as the allowances will enter the MSR and may return to the market at a later
date, which would have the opposite effect on the NSEA.

¢ Annual variations in winter temperatures.

— Building emissions fluctuate from year to year depending on the level of winter
temperatures, which affect the demand for heating in buildings. Colder winters result in
higher fossil fuel consumption for space heating and higher electricity consumption,
while milder winters have lower energy consumption.

— Winter temperatures in 2014 were considerably higher than average, resulting in
building emissions much lower than expected. Adjusting for differences in heating
demand between 2014 and a typical year, residential emissions would have been
approximately 20% higher and non-residential emissions (from public and commercial
buildings) around 7% higher than reported, equating to a difference of around 1.3
MtCO.e overall.

In 2014, each of these three effects occurred in a way that reduced the level of the Scottish net
emissions (the NSEA). As a result, the estimate for the NSEA for 2014 of 41.9 MtCO,e made in
2016 was much lower than the estimate for 2013 of 49.7 MtCO,e made in 2015 (Figure 1.4).™
However, the level of annual targets was unaffected by any of these effects and only required a
reduction of 1.0 MtCO.e from 2013 to 2014. As a result, Scotland went from missing its 2013
target by 1.8 MtCO.e (as assessed in 2015) to outperforming the 2014 target by 5.1 MtCO.e.

13The 2016 estimate of 2014 emissions is not directly comparable to the 2015 estimate of 2013 emissions, as the
inventory changes in 2016 also revised the estimate of 2013 emissions, reducing it from 49.7 to 47.9 MtCO.e.
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Figure 1.3. Revisions to estimates of Scottish net emissions (1990; 2010-14)
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Figure 1.4. Performance of the Net Scottish Emissions Account against the 2014 target
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Stripping out the ‘one-off’ effects of the milder winter temperatures and backloading in the EU
ETS, the Net Scottish Emissions Account in 2014 would have been around 46.4 MtCO.e, with the
target still being outperformed by 0.6 MtCO.e. This reflects domestic action to reduce emissions.

For the years preceding 2014, the main challenge had been that inventory changes had meant
that Scottish annual emissions targets were much more difficult to meet. This meant that rather
than a steady, achievable, pace of emissions reduction the targets implied some quite extreme
levels of emissions reduction. Had the annual targets been set with the same ambition but as
percentage reductions instead of absolute (megatonne) emissions levels, it would have been
possible to meet the targets in 2011, 2012 and 2013 despite the large changes to the emissions
inventory (Figure 1.5).

Cumulative emissions over the period 2010 to 2014 have been higher than the 255.2 MtCO.e
allowed for under the annual targets, whether calculated on the basis of the most recent
estimates or the ‘assessed’ estimates for these years:

e The latest estimate of net Scottish emissions for each year over the period 2010 to 2014,
published in 2016, provides a level of cumulative emissions for these five years of 258.5
MtCO,e. This is 3.3 Mt higher than the cumulative emissions allowed for under the legislated
annual targets for these years."

e The level of net Scottish emissions used to assess whether annual targets have been met is
that first published around 18 months after the year in question (e.g. the 2013 target was
assessed against the emissions data published in June 2015). Adding the level of annual
emissions in each of these individual assessments together would suggest cumulative
emissions for the years 2010 to 2014 were 256.2 MtCO.e, 1.0 Mt above the level allowed for
under the legislated annual targets for these years.

The level of cumulative Scottish net emissions has been significantly affected by both changes
to the emissions inventory and by the impact in 2014 of backloading within the EU ETS.

* NAEI (2016) Greenhouse Gas Inventories for England, Scotland, Wales and Northern Ireland 1990-2014, https://uk-
air.defra.gov.uk/assets/documents/reports/cat07/1606140853 DA GHGI 1990-2014 Report v1.pdf

> When the Committee gave advice on Scottish annual targets under the existing legislation in March 2016,
cumulative emissions on the basis of the latest emissions estimates had been 17.5 MtCO,e above the target levels
across the years 2010 to 2013. The updated emissions inventory published later in 2016 revised the emissions
estimates for these years down, so that cumulative emissions for 2010-13 were 8.3 MtCO,e above the target levels.
These cumulative excess emissions were lowered further by 2014 emissions that were 5.1 MtCO,e below the target.
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Figure 1.5. Impact of inventory changes on annual targets set in different ways (2010-2014)
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Notes: The ‘adjusted NSEA' is the published level of the Net Scottish Emissions Account (NSEA) in the year in
which the target was assessed (e.g. the level of 2013 emissions as estimated in 2015), adjusted to remove
temporary effects relating to variations in winter temperatures and backloading in the EU Emissions Trading
System (EU ETS). The ‘target level if set as a % reduction’ is the amount in megatonnes that would have been
allowed had the annual targets been set as percentage reductions on 1990 emissions rather than absolute
(megatonne) targets; the difference between this and the actual targets, shown as the shaded area, is due to
changes in the inventory estimate of emissions in 1990. The increase from 2010 to 2012 in allowed emissions
under a percentage reduction approach reflects a combination of small underlying expected progress to reduce
emissions (reflected by the flatness of the blue line for those years) and revisions to the greenhouse gas inventory
that increased estimates of emissions in 1990 and subsequent years. The large step down in the targets and the
NSEA between 2012 and 2013 reflects the large fall in Scotland’s share of the EU ETS cap, due to the transition in
the EU ETS from Phase 2 to Phase 3; this was allowed for in the setting of the annual targets.

Overall, actual Scottish emissions were 40% below 1990 levels in 2014, with further reductions
since 2014 not yet reflected in published emissions data. Significant reductions have occurred in
some sectors to date, such as industry, power and waste, while the trend in other sectors is
broadly flat (Figure 1.6):

¢ Industry. Industrial emissions in Scotland have fallen 46% since 1990. This is similar to the
45% reduction in industrial emissions for the UK as a whole, during a period in which UK
manufacturing output has shown fairly steady slow growth (with the exception of the
financial crisis).®

e Power. Although not rewarded under the existing net Scottish emissions targets, reductions
in power sector emissions have been large, falling by 38% between 2010 and 2014. Large

16 Data on Scottish manufacturing output are not available for the full time period since 1990. See
http://www.gov.scot/Topics/Statistics/Browse/Economy. For more on trends in industrial output and emissions see
our report on Energy Prices and Bills: https://www.theccc.org.uk/publication/energy-prices-and-bills-report-2017/
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further falls will have occurred since 2014, at least in part due to the closure of the Longannet
coal-fired plant, but these are not yet reflected in official emissions data.

e Waste. Scottish waste emissions in 2014 were 77% below 1990 levels, and fell at an average
rate of 12% per year between 2010 and 2014. This mainly reflects a combination of reduction
in the amount of waste sent to landfill and action to capture or flare landfill methane.

e Other sectors. There remain several sectors in which emissions trends are broadly flat,
including transport, buildings and agriculture.

Figure 1.6. Sectoral emissions in Scotland (1998-2014)

25
Power
20
= Buildings
15 e |ndustry
o 10
3 R
3 ransport
vl
S
5 = Agriculture
O r T T T T T T T T T T T T T T T 1 Waste and F_gases
-5 Aviation and Shipping
-10 LULUCF
1998 2000 2002 2004 2006 2008 2010 2012 2014
Source: NAEI (2016).
Notes: Actual Scottish emissions in each sector, using the latest estimates of emissions for all years.

In addition to the technical difficulties relating to emissions estimates, it is clear that the
complicated manner in which the calculations for the Net Scottish Emissions Account have been
done mean that the targets and performance have lacked transparency and consequently have
been difficult to communicate. Part of the motivation for the proposed change in Scotland from
targets based on net emissions to those based on actual emissions is to make the target more
transparent and easier to communicate.’

It is not possible to remove all the complexities from emissions accounting (e.g. adjusting
emissions estimates due to improved methodology or taking into account unusual
temperatures are likely to be a feature of any system). Different methods will vary in terms of
transparency and ease of communication. We consider these issues in Chapter 3.

7 In committing to introducing new climate change legislation for Scotland, the SNP manifesto highlighted that in
order to “increase transparency and accountability, we believe Scotland'’s targets should be based on actual
emissions from Scotland”. Available at https://www.snp.org/manifesto
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This chapter considers appropriate long-term emissions targets for Scotland, and the path
towards meeting them. It does so by: first considering the latest evidence from climate science,
then looking at international action and finally considering how Scotland can reduce emissions
by 2050 and in the nearer term.

This chapter sets out the CCC’s thinking in four sections:

1. The latest climate science and the Paris Agreement

2. The role of emissions scenarios in setting greenhouse gas targets
3. Level of ambition for 2050

4. Ambition on the path to 2050

1. The latest climate science and the Paris Agreement

The existing Climate Change (Scotland) Act requires that the Committee consider scientific
knowledge about climate change and international circumstances when providing our advice.
Furthermore, the proposed new legislation is intended, in part, as a response to international
and scientific developments. In this section we consider those issues.

Climate science

The evidence that climate change is happening, driven by human activity and will have large
impacts, is supported by many lines of research and agreed by the world’s leading scientific
bodies:™

e Global average temperature has risen around 0.9°C since the late 19 Century, accompanied
by rising sea levels and warmer seas, retreating ice and changing extreme weather patterns.

e Many impacts are already being detected across the world."

e Further emissions of greenhouse gases will lead to further warming and change. There is no
known simple threshold beyond which climate change moves from safe to dangerous. The
Intergovernmental Panel on Climate Change (IPCC) has concluded that: %

— Warming of 1.5°C entails high risk of damage from extreme weather and of losing
sensitive ecosystems (such as those in the Arctic, on mountains and coral reefs).

— Warming of around 2.5°C brings high risk of large-scale singularities (such as irreversible
ice sheet loss, leading to more sea level rise) and severe global impacts on the economy
and environment.

— Warming of around 4.5°C would lead to very severe damage and puts global food
security in doubt.

Global temperature rise depends primarily on cumulative CO, emissions over time. Temperature
limits will therefore only be met if global emissions of CO, (and probably other long-lived
greenhouse gases such as nitrous oxide and some F-gases) reach net zero. Other, shorter-lived

18 See for instance Royal Society and US National Academy of Sciences Climate Change Evidence & Causes:
https://royalsociety.org/~/media/Royal Society Content/policy/projects/climate-evidence-causes/climate-change-
evidence-causes.pdf; and the Climate Communique written by 24 UK academic societies:
http://www.iop.org/news/15/jul/file_65971.pdf

19 See CCC (2016) UK Climate Change Risk Assessment 2017 - Synthesis report. Available at:
https://www.theccc.org.uk/uk-climate-change-risk-assessment-2017/synthesis-report/

20 |PCC Fifth Assessment Report: https://www.ipcc.ch/report/ar5
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gases (e.g. methane) drive temperature mainly by their rate of emission; the lower the emission
rates, the greater the available cumulative budget for the longer-lived gases.

The Paris Agreement

International negotiations on climate change are governed through the United Nations
Framework Convention on Climate Change (UNFCCCQ). In 2009, when the Climate Change
(Scotland) Act was legislated, there was neither a UNFCCC-agreed nor a global quantitative goal
for limiting climate change, nor a universal effort to reduce emissions.

The Paris Agreement was reached at the UNFCCC negotiations in 2015, and marks a number of
new developments in international climate policy. These include commitments to reduce
emissions from around the world, a more ambitious aim for limiting temperature, and an aim to
reach net zero global emissions this century:

e The overarching aim of the Paris Agreement is to hold the increase in global temperature to
well below 2°C above pre-industrial levels and to pursue efforts to limit it to 1.5°C. Previous
UNFCCC texts have referred to the aim of limiting to below 2°C.

e To achieve this it sets a new aim of balancing “anthropogenic emissions by sources and
removals by sinks of greenhouse gases in the second half of this century” (i.e. net zero global
emissions by sometime between 2050 and 2100).

e Each party to the agreement is required to make a national pledge of action, either to 2025
or 2030, to contribute to emissions reduction. Nearly all parties have now made pledges.?
The EU (on behalf of Scotland, the UK and the other EU nations) pledged to reduce its
emissions by at least 40% below 1990 levels by 2030.

Despite the now-global effort to reduce emissions, current pledges of action to 2030 do not add
up to a credible pathway to achieve either 2°C or more ambitious temperature aims.
Recognising this, the Paris Agreement creates a ‘ratchet’ mechanism designed to encourage
greater action over time:

e The pledges indicate a wide range of ambition from different nations. In aggregate,
achievement of the pledges would lower emissions compared to previous expectations, but
they would still grow from current levels of around 50 billion tonnes of CO.-equivalent (50
GtCOze) to around 56 GtCO,e in 2030.%*

e Parties to the Paris Agreement recognised 40 GtCO,e as the 2030 level consistent with a path
below 2°C.

e The Agreement sets a five-yearly 'ratchet' system to review pledges, starting in 2023, with the
intention that their ambition will rise over time in a nationally-determined manner. Ahead of
this, nations agreed to a "facilitative dialogue" in 2018 to take stock of the current pledges.

Consistency of existing Scottish targets with ambition under the Paris Agreement

Scotland’s current statutory target for 2050, for a reduction of at least 80% on 1990 emissions, is
based on a global path that keeps central (i.e. 50% likelihood) estimates of global temperature
rise close to 2°C. The options to reduce emissions underpinning the advice on annual targets for

21 http://www4.unfccc.int/Submissions/INDC/
22 UNFCCC 2016) Updated synthesis report on the aggregate effect of INDCs:
http://unfccc.int/focus/indc_portal/items/9240.php
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2028 to 2032 are on the cost-effective path to the current 2050 target. These measures also keep
open the possibility of further actions that would allow for deeper reductions by 2050.

Aligning to the aims of the Paris Agreement would entail a steeper downward path for global
emissions, and hence tighter targets for Scotland to 2050 and beyond (Table 2.1), assuming
countries have approximately equal per-capita emissions in 2050:2

e Scotland and the UK’s current targets are already at the more ambitious end of the range of
international pledges to 2030 (in terms of percentage reduction below 1990 levels).

¢ Nevertheless, we concluded in our report on UK climate action following the Paris
Agreement?* that aligning more closely to the 1.5°C ambition implies UK emissions of
greenhouse gases in 2050 at least 86-96% below 1990 levels. For Scotland, this equates to a
reduction of 89-97% on 1990 levels, as Scottish per-capita emissions in 1990 were above the
UK average.

e Aligning to the 1.5°C ambition also implies reaching net zero CO, emissions by 2050.

e Global emissions may have to reach net zero sooner than shown in Table 2.1. The paths
assume significant net CO, removals (i.e. net negative emissions) after reaching net zero
(through afforestation, bioenergy with carbon capture and storage, direct air capture or
other methods). To the extent that significant net removals cannot be achieved, emissions
will have to reach net zero even sooner to stay within a global CO,budget. Also, global paths
consistent with 1.5°C overshoot on the median temperature increase (i.e. entail temporary
temperature increases of more than 1.5°C) before returning to 1.5°C by 2100.

Table 2.1. Scottish emissions in 2050 and time to reach net zero emissions for paths consistent with

the range of ambition implied by the Paris Agreement, assuming Scottish emissions per person equal
the global average (the basis of the current 2050 target)

Below 2°C Return to 1.5°C
Scottish 2050 GHG emissions (reduction on 1990 levels) 78-87% 89-97%
Year to reach zero Scottish CO, emissions 2055-75 2045-50

Source: CCC calculations based on UNEP (2015) The emissions gap report 2015.

Notes: The reductions for Scotland 2050 of 78-87% and 89-97% on 1990 levels are greater in percentage terms
than the UK equivalents (for reductions of 71-83% and 86-96% respectively), as Scotland had higher per-capita
emissions in 1990 than the UK as a whole.

The UK Government has signalled an intention to set a new target in the future that reflects the
global need to reach net zero emissions. We agreed with this in our report to the UK
Government in October 2016.% However we made it clear that, to be credible, a new target

2 The assumption of equal per-capita emissions in 2050 is equivalent to that made when the Committee
recommended the UK 2050 target in 2008, enacted within the Climate Change Act, for an emissions reduction of at

least 80% on 1990 levels. See https://www.theccc.org.uk/wp-content/uploads/2013/03/Interim-report-letter-to-
DECC-S0fS-071008.pdf

2 https://www.theccc.org.uk/publication/uk-action-following-paris/
2> https://www.theccc.org.uk/publication/uk-action-following-paris/
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needs to be evidence-based, accompanied by strong policies to deliver existing targets and a
strategy to develop technology that is likely to be important to meeting any such target (notably
greenhouse gas removals). Such measures are not yet in place for the UK, although we noted the
need for them and for a new UK long-term target to be kept under review. Early action will allow
the UK to fulfil its commitment under the Paris Agreement and position it to take competitive
advantage in the global shift to a zero-carbon world.?

To date, a number of countries have set targets that match or go beyond existing ambition at
Scottish and UK levels (Box 2.1).

Box 2.1. Targets in other countries for 2050 ambition and/or net-zero emissions

Several countries have set stretching greenhouse gas emissions reduction targets for 2050. Emissions
of around 2 tCOze per capita in 2050, as embodied in the UK 2050 target and under the existing
Scottish Act, are consistent with limiting temperature change to 2°C.

e The European Union has a non-legislated GHG emissions reduction target of 80-95% below 1990
levels by 2050, equivalent to 2.1 to 0.5 tCO-e per capita in 2050.

e Mexico has a legislated 2050 GHG target of a 50% reduction below 2000 levels (equivalent to a 31%
reduction below 1990 levels, excluding LULUCF).This is equivalent to emissions of less than 2 tCO,e
per capita in 2050.

e France has a legislated GHG emissions reduction target for 75% below 1990 levels by 2050,
equivalent to reducing emissions to less than 2 tCO,e per capita.

e Finland has a legislated 80% GHG emissions reduction target for 2050 for sectors outside the EU
ETS, and has a ministerial ambition for a net zero target for 2045.

e Sixteen US states also have legislated 2050 targets.

Some countries have proposed target dates for zero emissions of between 2030 and 2050, to be met
through a combination of domestic action and international emissions trading:

e Sweden has a legislated net zero greenhouse gas emissions target for 2045, with a maximum
contribution of 15% from international credits (i.e. it requires domestic reductions of at least 85%
by 2045).

¢ Norway has set a target for net zero GHG emissions by 2030, which is to be met through a mix of
domestic action and the EU emissions trading market, international cooperation on emissions
reductions, emissions trading and project-based cooperation. This target is conditional on other
developed nations also undertaking ambitious commitments, in line with the Paris Agreement.

e New York State has proposed legislation for net zero by 2050 (which has passed the state assembly,
but is yet to pass the state senate). Some Australian states (Victoria, New South Wales) are
developing net-zero 2050 targets.

Source: Centre for Climate and Energy Studies (2016) Greenhouse Gas Emissions Targets, available at:
www.c2es.org; Climate Action Tracker (2016) Norway, available at: www.climateactiontracker.org;

World Bank (2016) CO, emissions (metric tons per capita), available at: data.worldbank.org;

French Environment Ministry (2016) Loi de transition énergétique pour la croissance verte, available at:
www.developpement-durable.gouv.fr; LSE (2015) The Global Climate Legislation Study: Finland, available at:
www.lse.ac.uk; Environment Victoria (2017) Stronger Climate Change Act welcomed, available at:
www.environmentvictoria.org.au

% See Chapter 3 of our report on Energy Prices and Bills: https://www.theccc.org.uk/publication/energy-prices-and-
bills-report-2017/
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2. The role of emissions scenarios in setting greenhouse gas targets

In order to drive action effectively, the emissions targets should balance ambition with
feasibility. They must be sufficiently ambitious to ensure they are genuinely on track to the long-
term target, but also feasible given what is known today.

The Committee develops scenarios to help judge what to recommend. These are constructed on
a bottom-up sectoral basis, combining evidence about new technology and investments (e.g.
new vehicle purchases, heating system replacements, energy efficiency improvements, power
plant investments) and how consumers behave (e.g. how vehicles are driven, how buildings are
heated). Our scenarios are informed by an assessment of the costs and barriers for different
options (both technologies and behaviours, including fuel poverty and competitiveness issues),
by the need to reduce emissions on the path to 2050 and by our projections of demand for
energy services (e.g. comfort and mobility) and of emissions in the absence of policies to reduce
them.”

The Committee’s advice to the Scottish Government about the annual targets from 2028 to 2032
was based on two scenarios for Scottish emissions: a Central scenario and a High Ambition
scenario (Figure 2.1, Box 2.2 and Annex 1):

e The Central scenario adapts our best assessment of the cost-effective path to the UK’s 2050
target to specific circumstances in Scotland and the requirements under the Scottish Act. It
represents a steady rate of decarbonisation. The Central scenario for Scotland is an estimated
Scottish contribution towards meeting to the UK’s 2050 target. The share is estimated by
taking Scotland-specific projections, the criteria in the existing Scottish Act and estimates of
Scottish abatement potential.

e The High Ambition scenario goes further in a number of areas where we judge that to be
feasible in Scotland. It is not an absolute upper bound, but is very challenging. It
demonstrates that there are areas with potential to go further than the Central scenario.

The scenarios are not intended to be prescriptive, but rather give an indication of the overall
level of emission reduction that could be achieved and the sorts of changes that are likely to be
appropriate to meet Scottish carbon targets.

Scotland could pursue a different balance of effort across sectors consistent with the same levels
of emissions. Scotland’s draft Climate Change Plan - required under the existing Climate Change
(Scotland) Act to meet legislated annual emissions targets to 2032 - differs from the
Committee’s scenarios in a number of areas.

2 For more detail, see Chapter 3 of our 2016 advice on Scottish emissions targets: CCC (2016) Scottish emissions
targets 2028-2032 — The high ambition pathway towards a low-carbon economy. Available at:

https://www.theccc.org.uk/publication/scottish-emissions-targets-2028-2032-the-high-ambition-pathway-towards-
a-low-carbon-economy/
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Figure 2.1. Central and High Ambition scenarios to 2050
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Source: NAEI (2016); CCC analysis.

Notes: Near-term changes to actual emissions include an anticipated rebound in emissions in 2015 due to winter
temperatures being lower than those in 2014, followed by a sharp fall for 2016 due to the closure of the
Longannet coal-fired power station.

Box 2.2. Main differences between Central and High Ambition scenarios

The Committee’s ‘High Ambition’ scenario for 2050 involves reducing emissions by a further 8 MtCO-e
beyond that in our ‘Central’ scenario. The difference between the two scenarios largely reflects the
differences between ‘Central’ and ‘Max’ UK-wide scenarios in our Fifth Carbon Budget analysis.?

For sectors close to their full decarbonisation potential by 2050 - such as power, bioenergy with CCS,
waste, aviation, shipping and F-gases - there are no differences between our scenarios. However, we
have identified further abatement potential in some sectors of the economy:

e Industry. We assume some initial deployment of industrial CCS by 2030, and that by 2050
application and geographical barriers have been overcome (either through low-cost transport or
use of captured carbon) meaning that CCS is applied to all iron & steel, chemicals, cement and
refineries, plus larger CHP units in the food & drink and paper & pulp sectors. This provides 1.5
MtCO.e of further abatement beyond our ‘Central’ scenario, where CCS wasn't deployed as widely
by 2050.

e Surface transport. We assume deployment of 0.7m more fully electric cars (instead of plug-in
hybrids), equivalent to over 95% of cars being electric vehicles in 2050, and further deployment of
electric and hydrogen fuel cell vehicles in road freight, beyond what was considered in our ‘Central’
scenario. This provides 1.1 MtCO,e of further abatement.

o Residential buildings. For residential buildings we assume deployment of heat pumps in around

28 CCC (2015) The fifth carbon budget — the next step towards a low-carbon economy. Available at:
https://www.theccc.org.uk/publication/the-fifth-carbon-budget-the-next-step-towards-a-low-carbon-economy/
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Box 2.2. Main differences between Central and High Ambition scenarios

65% of households and 1.1m solid and cavity wall insulations by 2050, providing a further 1.9
MtCO.e abatement beyond our ‘Central’ scenario.

e Agriculture and LULUCF. We assume a further 3.6 MtCO,e of abatement from afforestation, in line
with our UK wide 5" Carbon Budget scenarios. This involves tree planting of 16,000 ha/annum in
Scotland, around double the level of tree planting in our ‘Central’ scenario. In addition, we include
a small amount of additional abatement (0.3 MtCO,e) from agro-forestry, GM crops and triticale.

3. Level of ambition for 2050

The sectoral scenarios provide an indication of the emissions reductions that can be achieved at
a sectoral level in Scotland. A 2050 target for an 80% reduction, as under the existing Climate
Change (Scotland) Act, could be met by achieving sectoral reductions commensurate with our
Central scenario across the economy. The High Ambition sectoral scenarios offer alternative
options to meeting the target should other sectors fall short of the Central reductions. The
Central scenario is already challenging to achieve and will depend on effort by the Scottish
Government, UK Government, EU and globally.

A 90% reduction would be considerably more stretching and would require further policy and
funding in order to be feasible. We currently estimate that it could be met by delivering the High
Ambition scenario in all sectors (Figure 2.2). Our scenario that is able to meet a 90% reduction in
greenhouse gas emissions reaches CO, emissions of around net zero by 2050 (Figure 2.3). % A
90% reduction is at the limits of our understanding of what is achievable based on current
projections of population and demand, the current emissions inventory and our current
understanding of technology and behaviours and provides no flexibility to underachieve
anywhere.

We have not been able to estimate the costs associated with meeting a 90% reduction by 2050.
This partly reflects that we only have one economy-wide scenario that can achieve such a deep
reduction - for some measures included in this scenario we can be more confident of the
potential to reduce emissions than the cost of doing so (e.g. we assume emissions savings from
behavioural change but do not have evidence on the costs of delivering this).

As evidence about how to meet targets consistent with the ambition under the Paris Agreement
develops, we will be better able to provide cost estimates.

There are various broader benefits associated with cutting emissions in Scotland. For example,
our scenarios imply improved air quality from reduced burning of fossil fuels; reduced noise
pollution resulting from improved glazing, electric vehicle use and reduced traffic; improved
health and reduced congestion from rationalisation of car journeys and more active travel (i.e.
walking and cycling).* In some locations people may also feel there are negative impacts, such

2 Qur analysis assumes that negative emissions from the use of sustainable biomass with carbon capture and
storage are reflected within emissions accounting practices. Current international practices do not necessarily
reflect this comprehensively.

30 We reviewed these co-benefits of reducing emissions in 2013 for the review of the fourth carbon budget
(available at https://www.theccc.org.uk/publication/fourth-carbon-budget-review). Monetisation of the benefits
relating to improved air quality, more active lifestyles and reduced noise at UK level were sufficient to offset at least
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as the visual impact of wind turbines. Wider costs and benefits should be considered by local
and national authorities within the context of the overall ambition to reduce emissions.

We discussed the wider environmental risks from climate change in the Climate Change Risk
Assessment published in July 2016,*" which was followed by specific advice to the Scottish
Government on its adaptation programme in September 2016.3?

Figure 2.2. Emissions in 2014 and 2050 (Central and High Ambition scenarios)
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Source: NAEI (2016); CCC analysis.
Notes: Emissions in 1990 are ‘baseline’ emissions in the Scottish Greenhouse Gas Emissions inventory. Emissions
for 2014 are temperature-adjusted. Overall emissions equal the total of emissions from sectors with positive
emissions minus any removals from LULUCF and bioenergy with CCS.

35% of the costs of the measures to reduce greenhouse gas emissions. We have not produced an updated
assessment of these co-benefits, nor have we quantified these benefits specifically for Scotland.

31 CCC (2016) UK Climate Change Risk Assessment 2017. Available at: https://www.theccc.org.uk/publication/
uk-climate-change-risk-assessment-2017/

32 CCC (2016) Scottish Climate Change Adaptation Programme: An independent assessment.
https://www.theccc.org.uk/publication/scottish-climate-change-adaptation-programme-an-independent-

assessment-for-the-scottish-parliament/
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Figure 2.3. How Scotland could achieve net-zero CO2 emissions in 2050
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4. Ambition on the path to 2050

The possibility of greater ambition to 2050 should be retained, whether or not further ambition
is legislated in the new Bill. This is important both in a legislative sense (e.g. setting points in
time at which the level of ambition for 2050 could be increased) and in terms of policy ambition:

o Legislation. If it is deemed premature to set a 2050 target now for a reduction of more than
809%, the new Bill should specify points in time (e.g. in line with the pledge-and-review
process created by the Paris Agreement) at which the levels of ambition for 2050 could be
increased, and to review one or more dates to reduce emissions to net zero on a CO, and/or
all-GHG basis.

e Policy ambition. Given the likelihood that greater ambition will be required at some pointin
the future it is important for policy to drive sufficient progress in reducing emissions and in
ensuring longer-term markets and technologies are developed to make it feasible to meet
future increases in ambition.

While the former consideration is a matter for the design of the legislation, the latter has
implications for the level of targets on the path to 2050. In order to keep in play reductions by
2050 consistent with our High Ambition scenario, it will be important to take actions over the
period to 2030 (e.g. on low-carbon heat, ultra-low emissions vehicles, carbon capture and
storage) that allow those very low levels emissions to be feasible in the longer term.
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It would therefore be appropriate to set targets to 2030 consistent with our High Ambition
scenario, which would keep in play a range of 2050 emissions, regardless of the immediate
decision on the level of the 2050 target within the new legislation (Figure 2.4).

In addition to a 2020 interim target, it is therefore also sensible to set in legislation now an
interim target for 2030. The value of setting in legislation now an interim target for 2040
depends on how likely it is that the level of ambition for 2050 will be revised in future:

o If the legislative process anticipates a future increase in 2050 ambition then an interim target
for 2040 has little value, given the uncertainty in the emissions path between 2030 and 2050.

e Conversely, should the 2050 target be set such that it is unlikely to be changed in future
there would be value in setting an interim target for 2040 as a staging post between 2030
and 2050.

It may therefore be appropriate for the new legislation to allow for a 2040 interim target to be
set at a later date, should the level of the 2050 target be open to revision in future.

The level of a 2040 target for 73% reduction on 1990 emissions would be consistent with a
settled 80% target for 2050. A 2040 target of 78% would be consistent with a 2050 target for a
90% reduction on 1990 levels.

Figure 2.4. High Ambition to 2030 to a range of 2050 targets
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Notes: Prior to the new targets starting from 2019, the dashed line shows projected emissions consistent with
the subsequent targets. These include an anticipated rebound in emissions in 2015 due to winter temperatures
being lower than those in 2014, followed by a sharp fall for 2016 due to the closure of the Longannet coal-fired
power station.
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Chapter 3: Design considerations for
carbon targets
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Setting emissions targets is not an end in itself. The targets are a means to drive the action that is
necessary to reduce emissions by the required amount. The design of the targets must take
account of the outcomes they are seeking to achieve.

In order to be effective, well-designed carbon targets should be transparent, stable, feasible and
evidence-based. They should drive cost-effective decarbonisation across the economy, while
minimising the risk of perverse outcomes. These principles, combined with experience about
what has been effective, inform our consideration of how best to design Scottish carbon targets.

This chapter considers:
1. Percentage reductions or absolute targets
2. Emissions accounting for power and heavy industry

3. Inclusion of Scotland'’s share of emissions from international aviation and international
shipping
4. Inter-year flexibility and making up for underperformance

5. Use of international emissions credits

1. Percentage reductions or absolute targets

When carbon targets are set, the level of ambition embodied within them does not depend on
whether they are set in a percentage form (e.g. a 42% reduction on 1990 levels by 2020) or in
absolute terms (e.g. a reduction to 40.7 MtCO,e by 2020). The two targets do diverge if the
estimate of the baseline (1990 level of emissions) changes. That estimate is based on the
inventory of emissions.

Over time, changes in the estimates of emissions under the Scottish greenhouse gas emissions
inventory affect different forms of targets in different ways. Changes to the inventory reflect
improvements in the methodology for estimating emissions. It is neither possible nor desirable
to stick with the emissions inventory methods in use when a target was first set. The
methodology is continually updated as scientific understanding evolves. Emissions targets are
generally set more than a decade in advance.

The existing Climate Change (Scotland) Act has a combination of percentage and absolute
(megatonne) targets. These were originally set to be equivalent but changes to the emissions
inventory now leave them misaligned (Chapter 1).

There is no single best basis on which to set targets. Percentage targets tend to mean that the
amount of policy effort required to meet a target is less affected by changes to the emissions
inventory, while absolute targets remain more aligned to the underlying climate science that
links megatonnes of emissions to the extent of climate change.

The extent to which changes to the emissions inventory affect the amount of action required to
meet a future target depends on whether that target is framed as a percentage target or in
absolute terms. Taking the example of the Scottish targets for 2020, the existing Act has both a
percentage target and an absolute (MtCO.e) target for this year, but the latter is now
significantly more difficult to meet following changes to the emissions inventory:

e For 2020, the Act sets an interim target for a 42% reduction in emissions against 1990 levels.
When originally legislated, this implied emissions of 40.7 MtCO,e. However, as the
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methodology for estimating emissions has improved, estimates of 1990 emissions have
tended to increase (see Chapter 1); current estimates of 1990 emissions are 77.3 MtCO.e, an
increase of over 7 Mt on the estimate when the targets were set. A 42% reduction on 1990
emissions would now imply emissions of 44.9 MtCO.e.

e The annual targets under the Act were set on an absolute basis for a certain allowed number
of megatonnes of emissions. The annual target for 2020 was 40.7 MtCO.e. When originally
set this implied a reduction of 42% on 1990 emissions. However, due to the revisions to the
estimate of 1990 emissions, reaching this level of emissions would imply a reduction of over
47% on 1990 levels.

Neither method is clearly correct or incorrect. However, the situation under the existing Act in
Scotland, which has a mix of the two applying to the same time period, is unsatisfactory. It is
therefore preferable to specify targets on one basis or the other.

The Committee’s assessment is that percentage reduction targets provide a more consistent,
stable basis from which to drive decarbonisation, as changes to the emissions inventory have a
smaller impact. Should there be a major divergence between the underlying scientific basis and
the legislated targets in place at any time, this could be a significant change in circumstances
that justifies revisiting the level of ambition in the targets.

Conclusion: The Act should not specify targets for any time period on both a percentage and
an absolute basis. We recommend use of a percentage reduction basis for all targets, as these
provide a more stable means of driving policy action to reduce emissions.

The Committee was asked to provide the Scottish Government with advice about how carbon
budgets are accounted for. Broadly, there are two accounting options:

¢ Actual (or‘gross’) emissions. Emission reduction only counts towards meeting domestic
carbon targets if that emission reduction has taken place within Scottish territory. This has
been the approach to date for sectors outside the EU Emissions Trading System (EU ETS) -
transport, buildings, agriculture, land use and parts of industry — but could be used more
widely. The SNP election manifesto included a commitment to moving to this approach
across the economy.®

e ‘Net’ emissions. For sectors within the EU ETS, an adjustment is made to the actual level of
emissions to account for net trading by Scottish installations within the EU ETS. These ‘net’
emissions essentially reflect Scotland’s share of the EU ETS cap. If actual Scottish emissions
are above the Scottish share of the cap, this implies that Scottish installations are net buyers
of EU ETS allowances; conversely, if actual emissions are below the share of the cap, Scottish
installations are net sellers of allowances. This method is used for the existing Scottish
targets and for UK carbon budgets.

In assessing the best choice of how to account for emissions covered by the EU ETS - the power
sector and heavy industry — we first consider the set of issues that apply to both sectors. We then
draw conclusions for those sectors in the context of the design of Scottish emissions targets.

3 In committing to introducing new climate change legislation for Scotland, the SNP manifesto highlighted that in
order to “increase transparency and accountability, we believe Scotland’s targets should be based on actual
emissions from Scotland”. Available at: https://www.snp.org/manifesto
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Considerations for the choice of accounting approach

The choice of accounting approach depends on a number of considerations, relating to
transparency, ensuring efficient outcomes, whether it drives cost-effective decarbonisation and
changes in the output of large emitters:

e Transparency. It is important in designing emissions targets that they provide a clear signal
to policy-makers, investors and the wider public about the extent of the emissions
reductions that are required. Experience with ‘net’ carbon targets under the existing Scottish
framework, and at a UK level, suggests that this accounting method does not provide that
clear signal. The most transparent method is to account for actual emissions in all sectors.

e Efficiency. If targets are based on actual emissions, it is important that climate policy is
designed to avoid reducing Scottish industrial output or distorting decisions on the location
of new generating capacity or industrial installations:**

— Carbon leakage is the risk of closure or reduced output from an industrial installation,
with production moving elsewhere, accompanied by a commensurate increase in
emissions overseas. This is something that climate policy in the UK and Europe has
consistently striven to avoid (e.g. through allocation of free allowances within the EU ETS
and through compensation to electricity-intensive companies for increased power
prices). Having emissions accounting for vulnerable sectors based on actual emissions
need not raise the risks of carbon leakage, given that it is possible design policies to
minimise such impacts.

— Siting of new plant. Should some parts of the UK account for actual emissions in power
or industry, while other parts use the UK carbon budget treatment on a net basis, in
principle there is the potential for new sources of emissions to be sited in areas that do
not have targets based on actual emissions. However, policy can be designed to avoid
such outcomes.

— Effort leakage. If emissions are covered by a well-functioning emissions trading scheme
covering a number of countries that has a ‘hard’ (i.e. inflexible) cap on emissions, it can be
argued that additional policy effort to reduce actual emissions in one country will simply
create headroom within the cap that leads to corresponding higher emissions in other
countries (sometimes known as the ‘waterbed effect’). In principle, this is a strong
argument, but it relies on the emissions trading scheme having a hard cap, so that extra
policy effort in one country will lead to lesser reductions elsewhere. In practice, the EU
emissions trading system (EU ETS) is oversupplied and has a mechanism by which
emissions permits can be taken out of the market, so for the time being the cap is ‘soft’
and significant offsetting reductions in effort elsewhere are unlikely.*

e Cost-effective decarbonisation. Targets can fail to drive the policy effort required to follow
the cost-effective path for economy-wide decarbonisation if emissions reduction in
particular sectors is not counted towards meeting the target.

34 The choice of emissions accounting approach need not be tied to the policy instruments by which emissions are
reduced. Being part of an emissions trading scheme does not necessitate accounting for emissions on a ‘net’ basis,
especially when the emissions cap in that trading scheme is ‘soft’ (i.e. over-supplied or subject to unpredictable
policy adjustments) as is currently the case for the EU ETS.

%5 Analysis by Sandbag suggests that only 2-8% of emissions allowances freed up by additional action to reduce
emissions covered by the EU ETS will be used elsewhere in the system. See Puncturing the Waterbed Myth, available
at https://sandbag.org.uk/project/puncturing-the-waterbed-myth/
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— Scotland has reduced emissions from the power sector by a large amount. However, this
policy had to be conducted within a carbon accounting framework that did not directly
recognise many of these domestic changes.

— Whilst some important policy levers are in the hands of the UK Government, there is an
important role for the Scottish Government to drive emissions reductions by using the
levers under its control (e.g. planning) or by working with the UK Government.

— Long-term decarbonisation of the economy will require contributions from all sectors,
although the timing and extent of these will depend on the relative costs of
opportunities to reduce emissions. Emissions accounting approaches that treat some
sectors differently may lead to an unbalanced decarbonisation strategy (e.g. use of finite
bioenergy resources in sectors where emissions reductions ‘count’ rather than where
they are most cost-effective).

— Carbon capture and storage (CCS) is crucial to meet long-term emissions targets at
reasonable cost*¢ and to reach net-zero emissions. Its potential to reduce emissions
largely applies to sectors covered by the EU ETS. A net emissions accounting approach
that does not reward reductions in these sectors could provide insufficient focus on CCS
to overcome the initial barriers to its implementation.

e Changes in operational capacity. The possibility that large industrial emitters or fossil-fired
power stations might have output considerably higher or lower than anticipated when
setting emissions targets creates the potential for the emissions reduction required in the
rest of the economy either to be much stronger or weaker than originally intended. In the
case that stronger action is required elsewhere, this could lead to excessive costs. Where
weaker action is sufficient, this ‘hot air’ can undermine long-term progress in
decarbonisation.?”

Having considered the general principles for the accounting framework, it is then necessary to
consider them in the context of the specific sectors in Scotland.

Power sector

For the power sector, targets based on actual emissions can help to drive the necessary action in
Scotland to help bring forward cost-effective forms of low-carbon generation, for example
through the planning system. The risks of such targets are relatively low:

e Transparency. Targets based on actual emissions are easier to understand than those based
on net emissions. Given the potential for low-carbon generation in Scotland, it is important
that emissions reductions in the power sector are rewarded within Scottish targets.

% The importance of CCS in achieving an 80% reduction by 2050 reflects its applicability across heavy industry and
power, together with its importance in options for heat decarbonisation (e.g. hydrogen) and in maximising the
emissions reduction from sustainable bioenergy.

%7 Hot air - lower emissions in one area leading to the allowed emissions for other areas being too high - could arise
in a variety of ways. Under targets based on actual emissions, the closure or reduction in output of a large emitter
can allow excessive emissions for other sectors. Under net emissions targets at UK level, hot air has arisen due to a
failure to accurately estimate the share of the trading system cap in advance (see our letter to the Secretary of State
in 2015: https://www.theccc.org.uk/wp-content/uploads/2015/03/CCC-DECC-letter-re-emissions.pdf). However, as
we recommended in our advice on the UK's fifth carbon budget (https://www.theccc.org.uk/publication/the-fifth-
carbon-budget-the-next-step-towards-a-low-carbon-economyy/) steps can be taken to avoid this, by fixing the level
of the traded sector part of the budget, rather than using the out-turn share of the EU ETS cap. The UK Government
did not accept this recommendation.
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e Efficiency. It makes sense to optimise power sector decarbonisation at the level of Great
Britain, while allowing for an important role for interconnection to other countries primarily
to provide flexibility. An accounting approach based on actual emissions for Scotland would
help to drive decarbonisation (e.g. through supportive planning decisions), with limited
potential for perverse outcomes.

— Within this GB-level optimisation, policy levers sit at both UK Government (e.g. contracts
for difference) and devolved levels (e.g. planning). It therefore makes sense to have
targets based on actual emissions for the power sector for Scotland to help facilitate the
deployment of low-carbon capacity.

— Given that UK carbon budgets are currently based on a net approach for the power
sector, there is theoretically some scope for incentivisation of fossil-fired back-up plants
to be located in England rather than in Scotland or conversely for bio CCS power plants
to be located in Scotland. In practice, there are others reasons for power station siting
(e.g. grid stability that are likely to be given greater consideration.

e Cost-effective decarbonisation. Scotland has a considerable contribution to make in
providing low-carbon generation as part of cost-effective decarbonisation within Scotland
and at UK and EU levels.

— Targets based on actual power sector emissions could be a problem if lack of cost-
effective options meant that Scotland had to resort to high-cost options in order to
decarbonise its power sector. However, given the volume of relatively low-cost options,
this is not a great concern.

— Inorder to achieve overall emissions reductions in the most cost-effective way at
Scottish, UK and EU levels, it is important to unlock the potential for lower-cost forms of
low-carbon generation in Scotland. This would be the case even if the EU ETS were
functioning as originally intended; given its current weakness, it is all the more important
to drive Scottish electricity decarbonisation.

— While Scottish emissions targets can drive progress in Scotland meeting its own
electricity needs from domestic generation, they do not provide a driver to become a
substantial net exporter of low-carbon power.

e Changes in operational capacity. Risks relating to ‘hot air’ from a large emitter closing are
not material in the case of Scotland, as the last large coal-fired plant, Longannet, closed in
2016. The size of future effects, such as further closures of fossil-fired plant or the siting of a
new thermal plant to provide back-up to renewables should be of a small enough scale to be
managed within the overall targets.

Power sector conclusion: We recommend that the power sector be accounted for on the basis
of actual Scottish emissions. This will reward action to reduce power sector emissions within
Scotland, and provide transparent accounting for those emissions.

Industry

The best solution for the parts of industry covered by the EU ETS is less clear-cut. Although there
are clear benefits to multi-country emissions trading, long-term decarbonisation would ideally
proceed more quickly than is likely under the EU ETS. Targets based on actual emissions would
be more transparent and need not lead to risks of carbon leakage if policy is designed well, but
uncertainties in the levels of future industrial output present a challenge to setting targets:
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Transparency. Targets based on actual emissions are easier to understand than those based
on net emissions. However, there may be presentational challenges should the closure of a
significant emitter make the difference between meeting targets and not doing so, even if
this closure was not due to climate policy.

Efficiency. Many industries are international in nature. Reducing output in Scotland will not
necessarily lead to a reduction in global greenhouse gas emissions. There are potential risks
to industrial competitiveness if one country pursues more ambitious climate policies than
competitor countries and if the additional costs relating to decarbonisation are borne by the
relevant companies.

Cost-effective decarbonisation. While a net emissions approach would protect industry
from extra costs of decarbonisation, it is unlikely to lead to the necessary long-term
decarbonisation where the market for emissions allowances is not functioning well. Targets
based on actual emissions could help to support actions to decarbonise Scottish industry,
but policy would have to be designed careful to avoid undermining competitiveness, which
may imply significant Government expenditure.

— In order to achieve the challenging long-term emissions targets, the industrial sector in
Scotland will need to make significant emissions reductions. While the EU ETS provides
an incentive to undertake some incremental improvements in energy efficiency it looks
unlikely to drive the more significant measures that will be required.

— Targets based on actual emissions in industry would mean that the Scottish Government
has a reason to find and incentivise ways of reducing industrial emissions. While there are
ways to incentivise more ambitious policy action without imposing the extra costs on
companies, such measures may imply significant expenditure by the UK or Scottish
Government.

Changes in operational capacity. Were major changes in industrial output to occur, either
upwards or downwards, it would be possible to address this through reconsidering the level
of the targets, as a result of a significant change in circumstances. It would also be possible to
allow flexibility for the Scottish Government to buy international emissions credits in the
case that higher than anticipated industrial output led to actual Scottish emissions being
above the target. Risks relating to ‘hot air’ from reductions in industrial activity within
Scotland are limited, but for the few installations with emissions large in comparison to the
economy-wide total would need to be monitored.

Industry conclusion: Rather than accounting for industrial emissions in a more complex, less
transparent, way it is preferable to keep the emissions accounting simple and deal with areas of
concern in others ways. We therefore recommend that accounting for industry emissions is on
the basis of actual Scottish emissions. This would encourage decarbonisation and be more
transparent than under the existing framework. However, consideration should be given to
particular provisions for some industrial sectors:
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It is important that where there is a risk of displacement of industrial activity to other
countries with less stringent climate policies (i.e. ‘carbon leakage’) policy does not encourage
a reduction in Scottish industrial output. Climate policies should be designed carefully to
avoid this risk.

The level of industrial activity in Scotland could turn out to be higher or lower than that
anticipated when setting emissions targets. In the case that this difference in output is large,
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this could constitute a significant change in circumstances that warrants reviewing the level
of emissions targets so as to maintain the level of ambition for emissions reduction across
the rest of the economy.

¢ Should industrial output be higher than anticipated, causing actual emissions to be higher
than the target, it could be reasonable for international emissions credits to be used to offset
these additional emissions.

The Scottish Government should work with the UK Government to ensure that compensation
for, and exemptions from, the costs of low-carbon policies remain so long as there are
differences in low-carbon policy costs between Scotland and international competitors.

3. Inclusion of Scotland’s share of emissions from international aviation
and international shipping

Under the UN Framework Convention on Climate Change (UNFCCC), emissions from
international aviation and international shipping (IAS) are accounted for separately from those
of individual countries.*® Countries provide supplementary information regarding the emissions
resulting from the consumption of the fuel sold for shipping and aviation (‘bunker fuel’ sales).
This raises an issue of whether Scotland’s shares of emissions from these sectors should be
included within legislated targets.

These emissions contribute to climate change and in principle should therefore be included
within the scope of national emissions targets, unless there are strong practical considerations
which prevent this. Considering aviation and shipping in turn:

¢ International aviation. For international aviation, the complications that affect inclusion at
a UK level relate to emissions targets that are accounted for on a net basis (e.g. the inclusion
of aviation in UK carbon budgets has been constrained by the limited geographical scope of
aviation included in the EU ETS). As we have recommended that Scotland move to targets
based on actual emissions, this barrier does not apply.

e International shipping. There is no reason to exclude Scotland’s share of international
shipping emissions from the targets. International shipping is included in the existing
Scottish targets and we have recommended inclusion within UK carbon budgets.*

Accounting for these emissions formally within national emissions targets is clearer and more
flexible than excluding them from this framework while taking them into account indirectly.

Inclusion of a sector within emissions targets does not automatically mean that strong carbon
policies should be enacted at national level to limit them. As we have set out previously,*
appropriate approaches to reducing international aviation and shipping emissions are at the
global, or possibly EU, level rather than unilateral action at the country level. A unilateral
approach would have limited impact reducing emissions and could result in perverse outcomes
or leakage, given the specific characteristics of these sectors:

38 The emissions attributed to individual countries under the UNFCCC are those occurring within that country’s
territory, including energy system CO, emissions, CO, process emissions (e.g. from chemical reactions in cement
production), non-CO, emissions (e.g. landfill methane) and those relating to land use, land-use change and forestry.
39 CCC (2015) The fifth carbon budget — the next step towards a low-carbon economy. Available at:
https://www.theccc.org.uk/publication/the-fifth-carbon-budget-the-next-step-towards-a-low-carbon-economy/

40 CCC (2012) Scope of carbon budgets — Statutory advice on inclusion of international aviation and shipping. Available
at: https://www.theccc.org.uk/publication/international-aviation-shipping-review/
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e Unilateral policy action would not result in technology innovation as regards aircraft or ships,
given that these industries are international, and require a critical mass of countries to
support innovation.

e A Scotland-only policy in shipping, such as a bunker fuels tax or a cap-and-trade scheme,
could displace bunkering to elsewhere in Europe, and result in transhipment via other
European ports, with no overall reduction in emissions or increased incentive for efficiency
improvement.

e Aunilateral approach to aviation could result in displacement of hubbing to other airports in
Europe (e.g. passengers might fly short-haul to other EU airports and connect to long-haul
flights) without an overall reduction in emissions.

As an estimate of emissions based on bunker fuel sales is reported to the UNFCCC as a memo
item, this is the simplest and most transparent basis for inclusion. Evidence suggests that this is a
good proxy for a country’s share of international transport emissions.*'

Conclusion: Scotland'’s shares of international aviation and international shipping emissions
should be included within the scope of Scottish gross emissions targets, as measured by
bunker fuel sales. Scotland should pursue cost-effective policies to reduce emissions in these
sectors, including international action (rather than unilateral action) where appropriate.

In addition to the emissions reduction targets for 2020 and 2050, the existing Act in Scotland
contains provision for annual emissions targets, which have been set for the period out to 2032.
The fluctuations in emissions relating to heating as a result of year-to-year fluctuations (e.g.
variations in winter temperatures) mean that meeting or missing an annual target can be
dependent on the weather rather than a function of policy action (see Chapter 1).

Performance against annual emissions targets will inherently be subject to significant external
factors that will vary from year to year. Whilst variations in winter temperatures are a factor of
particular importance in Scotland given the cold climate, other factors can also have a significant
impact (e.g. strong GDP growth). It is important to distinguish between temporary factors that
will tend to largely balance out over time (e.g. the effect of variations in winter temperatures)
and those relating to underlying progress in reducing emissions.

There are a number of ways to address annual fluctuations in emissions, in order to reflect
underlying progress on decarbonisation:

e Multi-year (e.g. 5-year) carbon budgets are used under the UK Climate Change Act and the
Environment (Wales) Act. As they cover multiple years, year-to-year fluctuations in emissions
from factors outside the control of policy (e.g. winter temperatures, which affect heating
demand) are smoothed to some extent. This provides a more reliable indicator of underlying
progress.

e ‘Banking and borrowing’. The ability to carry over outperformance of a target from one
period to another (‘bank’) or to ‘borrow’ allowed emissions from a future period can also
provide the flexibility to cope with annual fluctuations. This is allowed under UK carbon
budgets but not under the Climate Change (Scotland) Act.

41 See Chapter 2 of CCC (2012) Scope of carbon budgets — Statutory advice on inclusion of international aviation and
shipping. Available at: https://www.theccc.org.uk/publication/international-aviation-shipping-review/
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e A cumulative emissions budget. Under the existing Scottish framework, the cumulative
emissions budget plays two roles: as well as providing a link between the underlying science
and allowed emissions, it also requires underperformance against annual targets to be made
up with outperformance of targets in subsequent years. However, a cumulative budget
framed in megatonnes has the potential to diverge from emissions targets based on
percentage reductions (see section 3).

e Cumulative performance mechanism with annual targets. Should annual targets be kept,
other mechanisms can be designed to require underperformance against annual targets to
be made up in subsequent years. If such a mechanism is sought, we would recommend:

— The mechanism should track cumulative under-performance against annual targets and
require subsequent outperformance within a set period (e.g. five years).

— This would only operate if there has been cumulative under-performance to date. If
targets to date have been out-performed, subsequent under-performance should not be
allowed - any reduction in future effort would not be appropriate given the stretching
nature of long-term emissions targets.

— The cumulative underperformance against annual targets could be accounted for either
in absolute terms (i.e. MtCO,e) or on a percentage basis (i.e. as a % of 1990 emissions).

e Temperature-adjusted annual targets. In principle it would be possible to adjust out-turn
emissions to account for winter temperatures that are colder or milder than average.
However, this introduces complications into emissions accounting, reducing transparency. It
also only addresses fluctuations due to variations in winter temperatures and not those due
to other factors (e.g. output of power stations or industrial installations).

The alternative to adopting any of these approaches is to continue with annual targets and
accept that some annual targets will be missed even when underlying progress on
decarbonisation is on track. The Committee will continue to assess underlying progress in
reducing emissions and the impact of temporary factors on Scottish emissions in our annual
Scottish progress report, including presentation of both actual out-turn emissions and
temperature-adjusted emissions.

Conclusion: Annual targets are widely accepted by stakeholders in Scotland and we operate
under the assumption that the Bill will provide for the continuation of this approach. The
Committee will continue to report the rate of underlying progress. A mechanism to require that
shortfalls against annual targets be made up in subsequent years could still be implemented
without a link to an explicit cumulative emissions budget. Should a multi-year approach be
adopted it should include a mechanism for annual assessments (e.g. through annual reports by
the Committee to the Scottish Parliament).

Our conclusion (section 1) is that percentage reduction targets are preferable to absolute targets
in providing a stable basis to drive decarbonisation. The scope for a cumulative emissions
budget — which would naturally be set in megatonnes - is therefore limited. Our assessment is
that a long-term cumulative emissions budget is less practical as a policy tool to drive the
necessary reductions in emissions than targets for specific years. However, the Committee will
continue to use the principle that cumulative emissions are important as an input to our advice
on the level of Scottish targets.
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5. Use of international emissions credits

Emissions trading can help to achieve emissions reductions at the lowest overall cost across a
group of countries. This is particularly important for the industrial sector, where carbon-intensive
installations may be clustered in particular countries and where a collective approach can
reduce the risk that unilateral climate policies will lead to industrial output moving overseas (see
section 2).

The Committee’s view is that national targets for emissions reduction should focus primarily on
measures to reduce domestic emissions. We have previously stated that the aim should be to
meet the 2050 target through domestic action, given that international credits may be
expensive in a world of low emissions. It follows that nearer-term targets need to drive domestic
action in order to stay on track to achieving this by 2050. However, at the margin, the ability to
purchase emissions credits can provide useful flexibility in meeting the targets.

Conclusion: In addition to their potential use in case of high industrial output (see section 2), the
option to purchase some credible, international emissions credits should be retained to
provide a flexibility mechanism. However, their role should be as a back-up option rather than
their use being planned for and should require prior advice from the Committee.
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Chapter 4: Recommendations




The Scottish Government requested advice from the Committee on four aspects of the new Bill:
the appropriate level of future emissions, the form of future emission reduction targets, the
future accounting framework and flexibility to alter emission reduction targets.

We set out our recommendations on each of those aspects in this Chapter. As some of these
issues are inter-related, we have provided the advice in six sections:

1. The level of the 2050 target and the possibility of a net-zero target
2. The emissions accounting framework

3. Interim and post-2050 targets

4. Form of targets

5. Near-term emissions targets

6. Making up for underperformance against targets

1. The level of the 2050 target and the possibility of a net-zero target

The Climate Change (Scotland) Act 2009 set a target for 2050 to reduce emissions by at least
80% on 1990 levels, the same as that for the UK in the Climate Change Act 2008. This was
derived as a contribution to a global emissions path aimed at keeping global temperature rise
by the end of the century close to 2°C.

The Paris Agreement’s ambition to limit warming to “well below 2°C, and to pursue efforts to
limit it to 1.5°C” and to reach global net zero emissions in the second half of the century goes
beyond that embodied in the UK and Scottish 2050 targets. There is a question over whether it is
appropriate to legislate now for a more ambitious 2050 target and/or set a date for emissions to
reach net zero, or better to wait until the evidence to support these targets is stronger.

The ‘ratchet’ mechanism created by the Paris Agreement sets a schedule of global stocktaking
intended for nations to revisit their commitments and increase them when possible. At UK level,
this creates a number of decision points over the next two Parliaments (Figure 4.1).

In our October 2016 report on UK Climate Action Following the Paris Agreement,** we concluded
that it is too early for the UK to set new, more ambitious, emissions targets. We do not currently
have scenarios of the technologies and behaviours that the UK should deploy to play its partin a
zero-emissions world, and there is already a significant shortfall in action to meet existing UK
carbon budgets. In order for a new target to be credible it would need to be evidence-based,
accompanied by strong policies to deliver existing targets and a strategy to develop greenhouse
gas removals. These steps should be the priority for the UK Government.

In the case of Scotland, there are important differences to the situation at UK level:

e New legislative process. Scotland is enacting new climate change legislation, and therefore
has the opportunity to set more ambitious targets as part of that process.

e Evidence base. In our UK-level report on post-Paris ambition, our most ambitious scenario
was able to achieve a reduction of around 90% in emissions by 2050, but was not able to
reach net-zero (either for CO; only or for all greenhouse gases). In contrast, our most

42 Available at: https://www.theccc.org.uk/publication/uk-action-following-paris/
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ambitious scenario for Scotland is able to reach net zero CO, emissions as part of an overall
greenhouse gas reduction of 90% on 1990 levels by 2050.%3

e Scotland’s high ambition. Scotland has already made good progress, having already
reduced emissions by 40% since 1990, and there is there is strong support for ambitious
Scottish action on climate change to lead by example internationally.* This raises the
possibility that Scotland could choose to set highly ambitious emissions targets, towards the
limit of what is considered achievable, as ‘stretch’ targets.

Figure 4.1. Timeline of decision points set by national and international legislation for reassessing UK
emissions targets

Update of pledges
(and every 5yr after)

IPCC 1.5°C report; Communication of Stocktake of
dialogue taking stock mid-century low- collective pledges
of collective efforts GHG plans (and every 5yr after)

2017 2018 2019 2020 2021 2022

CCC advice on Legislation of
sixth UK carbon sixth UK carbon
budget budget

An increase in the ambition of legislated Scottish long-term emissions targets could therefore be
incorporated now within the new Bill. Alternatively, Scotland could wait until the evidence is
stronger before deciding whether to make long-term emissions targets more ambitious. In
either case, near-term ambition should be sufficiently strong to allow for greater ambition to
2050 than is currently legislated.

We set out below our recommendations on the targets that can be set now, including those
subject to review, and targets that could be set at a later date and for which the legislation
should make allowance. Beyond this, should there be a significant change in circumstances or
available evidence, it may be appropriate for the Committee to review the levels of the targets.

4 Based on current projections of Scottish population and demand, the current emissions inventory and our current
understanding of technology and behaviours.

“In November 2016, the First Minister said “It is further evidence of Scotland’s determination to show leadership on
climate change - the biggest environmental, economic and moral issue currently facing the planet. It demonstrates
our desire to lead by example at home, and exert a positive influence overseas.” (http://news.gov.scot/speeches-
and-briefings/first-minister-address-to-seanad). Scotland is also a member of the Under2MoU Coalition, the
subnational global leadership group with the goal of limiting warming to below 2°C.
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Should a new 2050 target of 90% be adopted it would be close to the achievable limit supported
by existing evidence. It is important to acknowledge the scale of that challenge. We therefore set
out two options for the level of long-term ambition under Scottish targets:

e Option 1: Keep the target for a reduction of at least 80% by 2050 with subsequent
reviews about increasing ambition. Maintain the current level of ambition for 2050 of a
greenhouse gas emissions reduction of at least 80% on 1990 levels, while retaining the
option to increase ambition in future. The option to go further should be kept open within
legislation and in policy decisions:

It would be appropriate to identify in legislation specific points in time (e.g. in line with
the pledge-and-review process created by the Paris Agreement) at which the levels of
ambition for 2050 could be independently reviewed, with one or more dates being set to
decide when to reduce emissions to net zero on a CO, and/or on an all-GHG basis.

The Paris Agreement means that greater global ambition is needed. It is important for
current policy to anticipate this change even ahead of a specific date being set. It is
therefore appropriate to set targets at least to 2030 that keep open the option of more
ambitious longer-term reductions (e.g. based on our High Ambition scenario).

e Option 2: Set a ‘stretch’ target for a greenhouse gas reduction of 90% by 2050,
potentially accompanied by a net-zero CO. target for 2050.

The Committee’s most ambitious scenario for Scotland achieves a reduction in overall
greenhouse gas emissions of around 90% on 1990 levels by 2050. This is at the limit of
the measures the Committee has identified to reduce emissions in Scotland and would
require strong progress across every area of the economy. The Committee has not, at this
time, been able to calculate a total cost associated with a scenario that achieves this
target.

The scenario that achieves a 90% reduction in GHG emissions in 2050 does so by
reducing CO, emissions to around zero, with the residual net positive emissions
comprising non-CO, greenhouse gases (primarily methane and nitrous oxide from
farming). Therefore, setting a target now to reach net-zero CO, emissions by 2050 would
be consistent with a GHG target for a 90% reduction by the same date.

The Committee does not currently have a scenario that reduces net greenhouse gas
emissions to zero by 2050. The legislation should allow for a target for greenhouse gas
emissions to reach net-zero to be set at a future date, once the evidence base has been
strengthened.

In order to achieve a 90% target, strong and well-designed policies would be required. By
adopting a more ambitious 2050 target than currently exists for Scotland, or for the UK as
a whole, it would be important to identify the areas in which Scotland will go further than
the UK as a whole, the role for greenhouse gas removal options (including afforestation,
use of wood in construction, bioenergy with carbon capture and storage and a range of
other options), and whether relevant policy levers are under Scottish or UK Government
control.

Given the stretching nature of some of these more ambitious potential targets, the Committee
recognises that it is for Scotland to make a decision on the level of ambition. Should the more
ambitious targets be adopted, the decision must take full account of the recommendations set
out above.
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2. The emissions accounting framework

There is an opportunity with the new legislation to increase the transparency of emissions
accounting.

Emissions accounting for the power sector

The power sector is of major strategic importance to economy-wide decarbonisation, both in
displacing fossil generation and providing the means to decarbonise other sectors (e.g. through
electric vehicles). Power consumption within the GB system is likely to increase between now
and 2050, by which time virtually all generation will need to be low-carbon. It is therefore
especially important that substantial progress is made now on investment in low-carbon
generation capacity. Scotland is very well placed to contribute strongly to a cost-effective supply
mix.

The primary policy levers to encourage low-carbon electricity generation are held at UK level,
both for large-scale projects (contracts for difference) and smaller scale (feed-in tariffs). However,
there is also an important role at devolved and local government levels in facilitating the
addition of new generating capacity, especially relating to the planning system.

We therefore recommend that the power sector be accounted for on the basis of actual
Scottish emissions, rather than the ‘net’ approach under existing Scottish climate targets and UK
carbon budgets. This will reward action to reduce power sector emissions within Scotland, and
provides a transparent basis for accounting for those emissions.

Emissions accounting in industry

The arguments for and against different ways of accounting for industry emissions are more
finely balanced (see Chapter 3). The method of accounting under the existing framework is
difficult to understand and does not reward emissions reductions across the whole economy.
However, in moving to a different approach it is important that this does not introduce risks of
undesirable outcomes.

The most transparent way to account for emissions in the industry sector is to include them on
the basis of actual emissions. Including them in this way would also reward actions to reduce
emissions in Scottish industry. However, it would raise questions over two aspects: the risk of
displacing Scottish industrial production overseas (i.e. ‘carbon leakage’) and concerns that
unanticipated changes in industrial output — upwards or downwards - should not lead to
emissions targets for the rest of the economy that are too tight or too loose.

The Committee’s view is that rather than accounting for industrial emissions in a more complex,
less transparent, way it is preferable to keep the emissions accounting simple and deal with
areas of concern in other ways. We therefore recommend that the industry sector be accounted
for on the basis of actual Scottish emissions.

In order to limit the potential for carbon leakage or other perverse outcomes, we make three
accompanying recommendations:

e Design of climate policies. It is important that where there is a risk of displacement of
industrial activity to other countries with less stringent climate policies (i.e. ‘carbon leakage’)
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policy does not encourage a reduction in Scottish industrial output. It will be important that
climate policies are designed carefully to avoid this risk.*

e Maintaining ambition in other sectors. The level of industrial activity in Scotland could
turn out to be higher or lower than that anticipated when setting emissions targets. In the
case that this difference in output is large, this could constitute a significant change in
circumstances that warrants reviewing the level of emissions targets so as to maintain the
level of ambition for emissions reduction across the rest of the economy.

e Purchase of emissions credits. Should industrial output be higher than anticipated, causing
actual emissions to be higher than the target, it could be reasonable for international
emissions credits to be used to offset these additional emissions.

Use of international emissions credits

The Committee’s view is that national targets for emissions reduction should focus primarily on
measures to reduce domestic emissions. We have previously stated that the aim should be to
meet the 2050 target through domestic action, given that international credits may be very
expensive in a world of low emissions. It follows that nearer-term targets need to drive domestic
action in order to stay on track to achieve this by 2050. However, at the margin, the ability to
purchase emissions credits can provide useful flexibility to meet the targets.

Emissions trading can help to achieve emissions reductions at least cost across a group of
countries. This is particularly important for the industry sector, where carbon-intensive
installations may be clustered in particular countries and where a collective approach can
reduce the risk that unilateral climate policies will lead to industrial output moving overseas (i.e.
‘carbon leakage’). In principle, emissions trading could lead to Scottish industrial emissions
increasing as part of a least-cost approach to reducing emissions across multiple countries (e.g.
within the EU emissions trading system).

Therefore, whilst the recommended targets relate to reductions in actual Scottish emissions,
purchase of emissions credits could be appropriate:

¢ To coverincreased industrial output. As outlined above, should Scottish industrial output
exceed that anticipated when setting the targets, causing actual Scottish emissions to be
above the target levels, it could be reasonable for international emissions credits to be used
to offset these additional emissions.

e To provide flexibility. The option to purchase some credible, international emissions credits
should be retained to provide a flexibility mechanism. However, their role should be as a
back-up option rather than their use being planned for and should require prior advice from
the Committee.

The role for emissions trading to meet net-zero targets is less clear at this stage, as this depends
on international progress in decarbonisation and on the development of greenhouse gas
removal technologies:

e If greenhouse gas removal options are scaled up successfully there may be greater scope for
trading in 2050 and beyond. The relative cost of removals will likely vary around the world,
depending on different national resources such as land and geological stores.

45 See our report on Energy Prices and Bills: https://www.theccc.org.uk/publication/energy-prices-and-bills-report-
2017/
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e While Scotland’s access to large geological storage sites for CO, may mean it is well-placed to
sell removals to other countries, it is possible that there may be a role for credit purchase as
part of a global solution to reach net-zero emissions.

Given current uncertainties over the role for emissions trading in the long term it therefore
remains appropriate for Scotland to plan to meet long-term targets through domestic action.

Inclusion of international aviation and international shipping

We have previously recommended that in principle the relevant shares of international aviation
and international shipping emissions should be included in emissions targets.* The issue
therefore relates to the practicality of inclusion:

¢ International aviation. In practice, complexities relating to the inclusion of aviation within
European emissions trading and accounting for this within net emissions targets have meant
that we have recommended against inclusion to date. However, such a barrier is only
relevant where emissions targets are based on ‘net’ emissions accounting; there is no barrier
to inclusion in targets based on actual emissions.

¢ International shipping. There is no practical barrier to including the share of international
shipping emissions within targets, regardless of the form of emissions accounting (e.g. as
part of the Committee’s advice on the UK fifth carbon budget* we recommended that the
UK share of international shipping be included in UK carbon budgets).

Given the recommendations to account for Scottish emissions based on actual emissions, we
recommend that Scotland’s emissions targets should include the relevant shares of
international aviation and international shipping emissions, using emissions estimates
calculated from bunker fuel sales. However, this should not necessarily mean that Scotland
pursues unilateral policy action to reduce emissions in these sectors (see Chapter 3).

3. Interim and post-2050 targets

The Scottish Government has committed that the new Bill will establish a new target for
emissions reduction by 2020 that is more ambitious than the one under the existing Act.
However, it is anticipated that the new Act will not be passed until 2019, by which point the
scope for new policies to affect the level of emissions in 2020 will be extremely limited.

Clearly, it is possible for the Scottish Government to make an earlier, non-legislative,
commitment to a 2020 level of ambition (e.g. later in 2017), and then enshrine it in legislation
subsequently. Even then, the scope to enact new policies that go beyond those set out in the
Climate Change Plan will be quite limited.

Nevertheless, given the prior commitment to set a new target for 2020 within the new Bill, we
recommend the level for a 2020 target of a 56% reduction on 1990 emissions in line with
existing plans.

In addition to targets for 2020 and 2050, the Committee recommends that the new legislation
includes an interim target for 2030, in order to provide sufficient medium-term clarity on the

46 CCC (2012) Scope of carbon budgets — Statutory advice on inclusion of international aviation and shipping. Available
at: https://www.theccc.org.uk/publication/international-aviation-shipping-review/

47 CCC (2015) The fifth carbon budget - the next step towards a low-carbon economy. Available at:
https://www.theccc.org.uk/publication/the-fifth-carbon-budget-the-next-step-towards-a-low-carbon-economy/
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level of action required. This will be especially important should the Bill includes review points at
which the level of 2050 ambition might be increased, in order to minimise the nearer-term
impact of any uncertainty over the level of long-term ambition.

We therefore recommend that a 2030 interim target is put in legislation now for a reduction of
66% on 1990 emissions, regardless of the option chosen for the 2050 target. This is consistent
with the level of ambition embodied in the existing annual targets, but on the basis of actual
rather than ‘net’ emissions.*®

The value of setting in legislation now an interim target for 2040 is dependent on how likely it is
that the level of ambition for 2050 will be revised in future:

e If the legislative process anticipates a future increase in 2050 ambition then an interim target
for 2040 has little value, given the uncertainty in the emissions path between 2030 and 2050.

e Conversely, should the 2050 target be set such that there is little room to make it more
ambitious in future there would be value in setting an interim target for 2040 as a staging
post between 2030 and 2050.

Should the new Bill set an interim target for 2040, it would be reasonable for it to be set halfway
between the 2030 interim target and the 2050 target (i.e. assuming a straight-line trajectory for
emissions reduction between 2030 and 2050).%

If an interim target for 2040 is not set initially, it would be appropriate to allow for such a target
to be set at a later date, once the level of the 2050 target has been settled. The level of a 2040
target for 73% reduction on 1990 emissions would be consistent with a settled 80% target for
2050. A 2040 target of 78% would be consistent with a 2050 target for a 90% reduction on 1990
levels.

The new legislation should also allow for target dates to be set for net-zero emissions, on a CO--
only and/or all-greenhouse gas basis.

e Date for net-zero CO, emissions. Should a net-zero CO, target date not be legislated
initially, it would be appropriate for the new Bill to allow for such a date to be set
subsequently, whether for 2050 or a later date.

e Date for net-zero greenhouse gas emissions. We currently do not have a sufficient
understanding of how a net-zero target for all greenhouse gases could be met in Scotland.
We therefore recommend that such a target is not set now. However, it would be
appropriate for the new Bill to allow for such a target date - likely to be after 2050 - to be set
in legislation in future, once such an evidence base exists.

“8 The existing annual targets imply a reduction in Scottish emissions of 64% by 2030 against 1990 levels on a net
basis, with the annual target for 2032 being a reduction of 66% on a net basis.

49 Our scenarios assess the feasible and cost-effective paths for emissions reduction on a sector by sector basis.
Some sectors have paths for emissions with front-ended emissions reduction (e.g. the power sector), whilst others
are more back-ended due to the need to build markets, reduce costs and develop infrastructure (e.g. heat and
transport). When combining these, the rate of emissions reduction across the economy turns out to be similar to a
straight-line reduction.
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4. Form of targets

Percentage reduction or absolute (megatonne) targets

The Committee’s assessment is that setting targets on different bases, such as the percentage
reduction and absolute (megatonne) targets in the existing Act, is unsatisfactory and that one or
other basis should be chosen that applies to all targets.

Given that percentage reduction targets will generally be less sensitive to changes in the
greenhouse gas emissions inventory, we recommend that the 2050 target, all interim targets
and the annual targets are all specified as percentage reductions on baseline (i.e.1990)
emissions levels.

Should there be changes in the scientific evidence such that the level of climate change
consistent with the legislated percentage reduction targets comes to be sufficiently different
from the current understanding, this could constitute a significant change in circumstances and
warrant a review of the target levels.

Cumulative emissions

The level of global temperature change is closely linked to the cumulative total of emissions
over time of CO,, and some other long-lived greenhouse gases (such as nitrous oxide and some
F-gases). This relationship highlights the need to bring emissions of these gases to near zero, but
our assessment is that legislating a long-term cumulative emissions budget would not help
significantly to drive the necessary decarbonisation and would be difficult to keep aligned with
other emissions reduction targets:

e Peak global temperature rise depends primarily on cumulative emissions of CO, and other
very long-lived greenhouse gases (e.g. nitrous oxide and some F-gases). Temperature limits
will therefore only be met if emissions of these gases reach net zero. Other, shorter-lived
gases (e.g. methane) drive temperature by their rate of emission. The lower the emission
rates, the greater the available cumulative budget for the very long-lived gases.

e Cumulative greenhouse gas budgets over long periods of time (e.g. from now to 2050) are
unlikely to be an effective tool to drive the near-term policy action required for
decarbonisation. Rather, policy can address the rate of emissions reduction over the next
decade or so, and create options to meet longer-term goals. Therefore, targets for emissions
in specific years — informed by consideration of cumulative emissions budgets — are more
likely to drive the concrete actions required.

e Itisimportant that the set of legislated targets remain aligned with each other, so as to avoid
the situation that has occurred under the existing Act, in which different targets have
diverged, even though they were aligned initially. Given our conclusion that percentage
reduction targets are preferable to absolute (i.e. megatonne) targets in providing a stable
basis to drive decarbonisation, the scope for an additional cumulative emissions budget —
which would naturally be set in megatonnes - is therefore limited.

Our assessment is therefore that a long-term cumulative emissions budget is less practical as
a policy tool to drive the necessary reductions in emissions than targets for specific years.
However, the Committee will continue to use the principle that cumulative emissions are
important as an input to our advice on the level of Scottish targets.
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Again, should there be changes in the scientific evidence such that Scottish emissions are
considerably higher than previously thought and that the legislated percentage reduction
targets are insufficiently ambitious, this could constitute a significant change in circumstances
and warrant a review of the target levels.

We address the existing role of the cumulative emissions budget in requiring shortfall against
the targets to be made up with outperformance of subsequent targets in section 6.

5. Near-term emissions targets

Alongside interim targets for 2020 and 2030, other near-term targets should keep open action
that goes beyond an 80% reduction in greenhouse gas emissions by 2050. This means near-term
targets consistent with our High Ambition scenario for Scotland, which is also the basis for the
annual targets under the existing Act. These could be either multi-year (e.g. 5-year) carbon
budgets or annual targets:

e Annual targets, as exist under the existing Scottish framework, are more vulnerable to year-
to-year fluctuations in emissions but ensure robust, regular scrutiny of policy and progress.
Should annual targets again be adopted, it is likely some targets for some years will be
missed due to external factors, even if underlying policy action is on track to the decadal
targets.

e Multi-year (e.g. 5-year) carbon budgets are used under the UK Climate Change Act. As
they cover multiple years, year-to-year fluctuations in emissions from factors outside the
control of policy (e.g. winter temperatures, which affect heating demand) are smoothed to
some extent. This provides a more reliable indicator of underlying progress and need not
result in a loss of annual scrutiny. For multi-year targets to balance smoothing fluctuations
with the ability to adjust as more information becomes available they should be neither too
short (e.g. not less than 3 years), nor too long (e.g. not more than 7 years).

Annual targets are widely accepted by stakeholders in Scotland and we operate under the
assumption that the Bill will provide for the continuation of this approach. Should a multi-year
approach be adopted it should include a mechanism for annual assessments (e.g. through
annual reports by the Committee to the Scottish Parliament).

The recommended levels of near-term targets to 2032 are set out in Table 4.1. These are
presented as annual targets, as exist under the current legislative framework in Scotland, but on
a percentage reduction basis (as recommended in section 3).

We recommend that these are legislated as percentage reductions with one decimal place (e.g.
66.0% for 2030). Should a decision to adopt multi-year carbon budgets be taken, these annual
targets could be averaged as required (e.g. a 5-year budget for 2023-27 would require emissions
for those years to be 61.0% below 1990 emissions on average).
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\Table 4.1. Recommended near-term emissions targets on an annual basis (2019-2032)

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032

Percentage reduction |55.0|56.0|57.0|58.0|59.0|60.0|61.0|62.063.0|64.0|65.0|66.0|67.2|68.4
on baseline emissions

Notes: The specified numbers are the percentage reductions on baseline emissions, which is calculated from 1990
emissions for all greenhouse gases except for HFCs, for which the earliest available data (1995) are used. Target
levels after 2030 are on a linear path to a 90% reduction, and fall at a slightly faster rate than the reductions up to
2030.

6. Making up for underperformance against targets

Under the existing Scottish framework, the cumulative emissions budget plays two roles: as well
as providing a link between the underlying science and allowed emissions (see section 4), it also
requires underperformance against annual targets to be made up with outperformance of
targets in subsequent years. In practice, the large changes to the inventory meant that the size
of the cumulative under-performance was too large to be made up subsequently.

Other mechanisms can be designed to require underperformance against annual targets to be
made up in subsequent years. If such a mechanism is sought to require the Scottish Government
to outperform future annual targets to compensate for earlier underperformance, we
recommend:

e The mechanism should track cumulative under-performance against annual targets and
require subsequent outperformance within a set period (e.g. 5 years).

e This would only operate if there has been cumulative under-performance to date. If targets
to date have been out-performed, subsequent under-performance should not be allowed -
any reduction in future effort would not be appropriate given the stretching nature of long-
term emissions targets.

e The cumulative underperformance against annual targets could be accounted for either in
absolute terms (i.e. MtCO,e) or on a percentage basis (i.e. as a % of 1990 emissions).
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Annex 1: Sectoral scenarios for Scottish
emissions

In 2020 our Central and High Ambition scenarios give similar levels of reduction compared to
1990: 55% and 56% respectively. By 2030 these diverge to 62% and 66% due to the different roll-
out of technologies. The CCC scenarios for Scotland to 2030 and then 2050 require deep
reductions in most sectors.

Although these scenarios are not prescriptive, any scenarios to meet annual emissions targets
on a gross or net basis will involve a significant expansion of renewable energy in Scotland: in
the power sector, in heat and, via electrification, in transport. Scotland would need to deliver
above the UK average in these areas. For example, the scenarios could require Scotland to
achieve double the share of heat pumps in homes than for the UK, and be a significant exporter
of renewable power to the rest of the UK. Energy efficiency also has an important role: both the
carbon and energy intensity of the Scottish economy will have to significantly improve.

The more stretching the target for 2050, the less room there is to leave residual emissions across
the economy and therefore the less freedom there is to balance greater effort in one area with
less in another.

Central scenario

The Central scenario is broadly consistent with meeting the current 80% reduction target in
2050, taking account of uncertainty in projections (we estimate a reduction of 79%). This
scenario includes:

e Falls in power sector emissions from 2014 of 84% by 2050, with the emissions intensity of
Scottish electricity generation cut to less than 20 gCO,/kWh in 2030 and to 10 g/kWh in 2050,
compared to a 2014 level above 200 gCO./kWh. Much of the reduction results from the
closure of the coal power station at Longannet in 2016. Continued expansion of renewable
generation ensures that Scotland remains a net exporter of low-carbon power during a
period when existing nuclear power stations are expected to close. Storage, demand-side
response and interconnection play an important role in balancing the low-carbon system
and maintaining security of supply.

e Falls in buildings emissions from 2014 of 75% by 2050. This includes low-carbon heat in
about 57% of homes by 2050, supplemented by significant roll-out of about 3.7 TWh of heat
networks, primarily in public and commercial buildings. Around 3 million more homes are
properly insulated by 2050.

e Falls in surface transport emissions from 2014 of about 80% by 2050. Vehicle efficiency
improves throughout the period to 2030 and the gap between test cycles and real-world
performance is reduced. By 2030, 60% of new car and van sales are ultra-low emission (e.g.
electric) vehicles, on track to close to 100% of sales in 2035. 30% of the car and van stock is
ultra-low emissions by 2030, rising to close to around 93% by 2050. Further abatement is
delivered from biofuels, a shift towards public and active transport (i.e. walking and cycling)
and more efficient freight operations. Our scenarios reflect a detailed assessment of travel
patterns specific to Scotland. The scenarios also include improved efficiency in aviation and

shipping.
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e Falls in industry emissions from 2014 of 45% by 2050. Various opportunities to improve
energy efficiency are taken up, including waste-heat recovery and material efficiency. There
is a switch away from fossil fuels to bioenergy and some electrification for space and process
heating. A Scottish carbon capture and storage cluster is developed to reduce emissions
from large point sources.

e Bioenergy with carbon capture and storage (BECCS) start under our scenarios in 2035. By
2050 it could provide up to 4.4 MtCO,e of emission removals. If this bioenergy were not used
with CCS for carbon removal, it could be used in alternative ways that would displace fossil
fuels, although providing a lesser contribution to overall emissions reductions.

e Fallsin agriculture emissions from 2014 of about 25% and a decrease in the size of the land-
use sink of about 80% by 2050. The rate of new tree planting falls from current target levels
to 7,600 hectares per year by 2030 and remains at that level in 2050. Various measures are
implemented to reduce emissions in agriculture, requiring stronger levers than the current
voluntary approach including: on-farm efficiency measures, improved management of crops
and soils and improved animal health.

e Further abatement is delivered from waste disposal and F-gases (combined falls of just
under 70% from 2014). These could largely be delivered through effective implementation of
the existing waste policy plans and the new EU F-gas regulation.

High Ambition scenario

The High Ambition scenario could deliver a 90% reduction by 2050. This scenario has very similar
abatement opportunities to the Central scenario for power, waste and F-gases, agriculture,
aviation and shipping and emission removals from BECCS. However, for surface transport,
buildings, industry and forestry it is more stretching. Greater reductions in the period to 2030
should help to prepare for this greater challenge. The key differences between the Central and
High Ambition scenarios are:

e Fallsin buildings emissions from 2014 of 95% by 2050. This includes low-carbon heat in 64%
of homes in 2050, supplemented by greater roll-out of heat networks (5.4 TWh), primarily in
public and commercial buildings.

e Falls in industry emissions from 2014 of 60% by 2050. This includes greater abatement from
bioenergy as fuels in chemicals sector and CCS in refineries. We assume some initial
deployment of CCS by 2030, and that by 2050 application and geographical barriers have
been overcome (either through low-cost transport or use of captured carbon) meaning that
CCSis applied to all iron & steel, chemicals, cement and refineries, plus larger CHP units in
the food & drink and paper & pulp sectors. This provides 1.5 MtCO.e of further abatement
beyond our ‘Central’ scenario, where CCS wasn't deployed as widely by 2050.

e Falls in surface transport emissions from 2014 of over 90% by 2050. Vehicle efficiency still
improves throughout the period to 2030 and the gap between test-cycle and real-world
performance is reduced. By 2030 65% of new cars and vans sold are ultra-low emission (e.g.
electric) vehicles, with 31% of the stock being ultra-low emissions. By 2050 this rises to 100%
of the stock.

e Falls in agriculture emissions from 2014 of nearly 30% and a decrease in the size of the land-
use sink of 20% by 2050. The rate of new tree planting increases to 16,000 hectares per year
by 2050.
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