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Summary: Intervention & Options

Department /Agency: Title:

Department of Energy and Impact Assessment of the Climate Change Act
Climate Change

Stage: Final i Royal Assent. Version: Final Date: 9 March 2009

Related Publications: MARKAL Macro analysis of long run costs of climate change mitigation targets
available from http://www.defra.qov.uk/environment/climatechange/research/pdf/markal-analysis-cc-
taragets.pdf

Available to view or download at:
http://www.decc.gov.uk/en/content/cms/legislation/cc_act 08/cc_act 08.aspx

Contact for enquiries: Stephen Elderkin Telephone 020 7238 1229

What is the problem under consideration? Why is government intervention necessary?

Climate change is caused by the emission of greenhouse gases into the atmosphere. An externality
exists as those who emit do not have to bear directly the full cost of their actions. The global causes
and consequences of climate change, coupled with the long term and persistent nature of the impacts,
highlights the need for government intervention. In addition, there may be barriers to optimal
adaptation caused by, for example, uncertainty and lack of information about the impacts of climate
change. The Act creates a framework which enables the UK to meet its domestic targets as well as
ensuring the UK can meet its existing and future international commitments for emissions reductions.
It also sets a framework for domestic action on adapting to the impacts of climate change.

What are the policy objectives and the intended effects?
1. To avoid dangerous climate change in an economically sound way. In particular by:

1 Demonstrating the UK's leadership in tackling climate change - to increase the chances of a
binding international emissions reduction agreement that would stabilize concentrations of
greenhouse gases at a level that would avoid dangerous climate change;

1 Establishing an economically credible emissions reduction pathway to 2050; and

1 Providing greater clarity and predictability for UK industry to plan effectively for, and invest in, a
low-carbon economy.

2. To put in place a framework that commits the Government to assess and address climatic impacts
so that the UK is better able to respond to the unavoidable impacts of climate change.



http://www.defra.gov.uk/environment/climatechange/research/pdf/markal-analysis-cc-targets.pdf
http://www.defra.gov.uk/environment/climatechange/research/pdf/markal-analysis-cc-targets.pdf
http://www.decc.gov.uk/en/content/cms/legislation/cc_act_08/cc_act_08.aspx

What policy options have been considered? Please justify any preferred option.

The previous system of non-statutory targets does not provide sufficient predictability to households
and firms about the level and timing of emissions reductions required to meet the UK's commitments
to tackle climate change.

The Act establishes a new framework for supporting emissions reductions. Provisions in the Act
balance the need to provide greater predictability for households and firms to invest in a low-carbon
technology, while retaining the flexibility to allow for unexpected events and inherent uncertainty that
may increase or reduce the cost of reducing greenhouse gases.

There was also no previous requirement for Government to regularly assess all the impacts from
climate change holistically or to draw up a single programme to address them. The Act gives the
Secretary of State a duty to establish a programme but it does not specify policy interventions, so as
to allow flexibility in the long-term.

The Act also creates a number of powers, for which impact assessments are included in the annexes.
The impact assessments are final for the powers themselves but are interim assessments with regard
to specific policies implementing the powers. Any detailed policy proposal relating to these powers will
be subject to a separate and final impact assessment. The powers are: A power that allows the
Government to ask for adaptation reports from public authorities and statutory undertakers,
information gathering powers for the Carbon Reduction Commitment, powers to pilot local authority
incentives for household waste minimisation, powers to require charges for single use carrier bags
and powers to oblige electricity generators and energy suppliers to deliver carbon emission reduction
targets.

When will the policy be reviewed to establish the actual costs and benefits and the achievement of the
desired effects? Statutory annual reportswi | | evaluate the UKG6s progr
carbon reduction budgets. The risk report and adaptation programme will be updated every 5 years. A
mid-term review of the adaptation programme will also be conducted.

Ministerial Sign-off For final Impact Assessment:

I have read the Impact Assessment and | am satisfied that, given the available
evidence, it represents a reasonable view of the likely costs, benefits and impact of
the leading options.

Signed by the responsible Minister

Date: 9 March 2009




Summary: Analysis & Evidence

Policy Option: Description: Statutory targets and carbon budgets for emissions
reductions. Formation of the Committee on Climate Change to advise
on budgets.

ANNUAL COSTS Description and scale of key monetised costsby O mai n

groups Figures presented are a partial measure of the long run

One-off (Transition) Yrs | costs of tackling climate change and are based on estimates of
£0 43 | the reduction in GDP over the period to 2050. Long-term

modelling suggests that the costs will be in the range estimated by

Average Annual Cost the Stern Review of 1% +/- 3% of GDP.

(excluding one-off)

£14.7 to 18.3 billion Total Cost (Pv) | £324 1 404 billion

COSTS

Other key non-monetised costsby 6 mai n af fFgurdgs above dornot inglusledthe full
range of costs, in particular the short-term transition costs. Therefore, overall costs could be
higher than those estimated by the long-term modelling. Overall the costs will depend on the
specific policies put in place to implement the carbon budgets. Costs of non-CO2 GHG abatement
are not included.

ANNUAL BENEFITS Description and scale of key monetised benefitsby o6 mai n
af f ect e drhegnonetiseddbénefits include avoided damages
One-off Yrs | from reduced GHG emissions (£404 to 964 billion) and improved

£ 0 43 | air quality benefits (£32 billion).

£20.7 1 46.2 billion Total Benefit (Pv) | £457* 1 1020 billion

Other key non-monetised benefitsby o6 mai n af fThecontrilutiog of actiop mow to
reducing abatement costs after 2050 is not quantified. The framework will provide greater
predictability for households and firms to plan for and invest in a low-carbon economy. Improved
energy security for the UK and the benefits of non-CO2 GHG abatement are not included.

BENEFITS

Key Assumptions/Sensitivities/Risks Figures presented are indicative estimates of the impact of
achieving the statutory 2050 target, not of achieving specific carbon budgets. The precise costs will
depend on: fossil fuel prices; the cost and availability of low-carbon technologies; degree of multi-
lateral action; choice of policies; and, when abatement occurs. There are significant uncertainties over
the avoided damage costs associated with reduced greenhouse gas emissions.

Price Base Time Period Net Benefit Range (Npv) NET BENEFIT (NPV Best estimate)
Year 2008 Years 43 £ 531 696 billion £ 641 billion

What is the geographic coverage of the policy/option? United Kingdom

On what date will the policy be implemented? 2008 onwards
Which organisation(s) will enforce the policy? Parliament/courts
What is the total annual cost of enforcement for these organisations? £ N/A

Does enforcement comply with Hampton principles? Yes

Will implementation go beyond minimum EU requirements? N/A

What is the value of the proposed offsetting measure per year? £ N/A

What is the value of changes in greenhouse gas emissions? £988billion
Will the proposal have a significant impact on competition? No

Annual cost (E-£) per organisation Micro Small Medium Large
(excluding one-off)

Are any of these organisations exempt? No No N/A N/A

Impact on Admin Burdens Baseline (2005 Prices (Increase - Decrease)

! Lower value reflects the scenario where the UK takes action but the rest of the world does not. In this case the
benefits would be distributed across the globe, whereas all the costs would be borne by the UK and the UK would

not receive any benefits from reciprocal action by other nations.
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Increase of

£ N/A

Decrease of

£ N/A Net Impact  £N/A

Key:

Annual costs and benefits: Constant Prices

(Net) Present Value




Summary of Costs and Benefits of the Climate Change Act

S1.

Section 2 sets out a high level discussion of the costs and benefits of the long-term target
created by the Climate Change Act. This section provides a summary table, with details of
the scenarios that have been used to provide an illustrative range for the costs and benefits

of action.
Costs
Scenario NPV system NPV total
2020 2050 Other Part of costs costs
reduction reduction factors Range (Ebillion) (Ebillion)
33% 80% International Best 237 379
trading Estimate
allowed
33% 80% High High Lower bound 206 324
Fossil Fuel
prices
33% 80% No High 254 404
international
trading
allowed
Benefits
Scenario
2020/2050 Other Part of Air Quality | Reductions Total
reduction factors Range benefits in GHG Benefits
(Ebillion) emissions (Ebillion)
(Ebillion)
33%/80% UK acts and | Upper bound 32 988 1020
the world
acts
33%/80% UK acts Lower bound 32 425 457
alone
Estimated Net Present Value of the Climate Change Act
Part of Cost (£billion) Benefit Net Present Value (£billion)
range (Ebillion)
Central 379 1020 641
Upper 324 1020 696
Lower 404 457
S2. It should be noted that the benefits of reduced carbon emissions have been valued using

S3.

the social cost of carbon which estimates the avoided global damages from reduced UK
emissions. The benefits of UK action will be distributed across the globe. In the case where
the UK acts in concert with other countries then the UK will benefit from other nations
reduced emissions and would be expected to experience a large net benefit. Where the UK
acts alone, though there would be a net benefit for the world as a whole the UK would bear
all the cost of the action and would not experience any benefit from reciprocal reductions
elsewhere. The economic case for the UK continuing to act alone where global action
cannot be achieved would be weak.

Other factors not included in the range:

= = A

nty

uncertainty over projected costs of action;

uncertai

rate of innovation in low carbon technology;
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degree of international effort;

transition costs in the short and medium term,;

costs and benefits of including all Greenhouse Gases;
degree of international effort; and

pathways to the long-term target.



Evidence Base

1.Purpose and intended effect

1.0.1 This is an Impact Assessment of the measures in the Climate Change Act. Section 2
presents illustrative estimates of the costs and benefits of the UK reducing greenhouse
gas emissions. Section 3 contains a detailed analysis of the impact of the measures in
the Act.

1.1 Objectives

1.1.1 The Climate Change Act is intended to create a legislative framework for the effective
management and delivery of policies to tackle climate change, in particular by:

1 establishing an economically credible emissions reduction pathway to 2050, by
putting into statute medium and long-term targets and a system of carbon budgets
which will constrain the total amount of emissions in a given time period;

1 providing greater clarity and predictability for UK industry to plan effectively for, and

invest in, a low-carbon economy;

providing a strong evidence-base and expertise to underpin statutory targets;

establishing a duty on the Government to regularly assess the risks to the UK from

climate change and draw up a programme to address them; and

1 creating a power for the Government to require a range of public authorities or
statutory undertakers to assess and address the impacts of climate change.

= =

1.1.2 In addition, the Act is intended to strengthent he UK®&s | eader shilp i nt e
raise the ambition and urgency of collective action to tackle climate change.

Supplementary provisions

1.1.3 In addition to the main framework provisions the Act also contains supplementary
provisions to enable some specific policies and powers that will contribute to tackling
climate change. For example, information gathering powers for the Carbon Reduction
Commitment (see Annex B), a legislative framework to drive UK action on adapting to
climate change (see Annex C), powers for local authorities to pilot local authority
incentives for household waste minimisation and recycling (see Annex D), powers to
require retailers to charge for single use carrier bags (Annex E), provisions to reduce the
administrative and compliance costs of the Renewable Transport Fuel Obligation (Annex
F), and powers to place energy efficiency obligations on generators and to specify
energy efficiency obligations by area (Annex G). Any detailed policy proposal relating to
these provisions will be subject to a separate impact assessment.

1.1.4 The Act also contains enabling powers to establish trading schemes, including specific
powers relating to the introduction of the Carbon Reduction Commitment, which was
announced as part of the 2007 Energy White Paper.

1.2 Background
International and scientific context

1.2.1 There is an overwhelming body of scientific evidence highlighting the serious and urgent
nature of climate change, largely due to emissions of greenhouse gases (GHGs?) as a
result of human activities such as the combustion of fossil fuels and changing patterns of

% A glossary of terms is provided in Annex A.



land use. The most recent Intergovernmental Panel on Climate Change (IPCC) report, in
2007, shows conclusively that the debate over the science of climate change has moved
on from whether or not it is happening to what we need to do about it. 3

1.2.2 The international community has already begun a coordinated response to the challenge.
The 1992 UN Framework Convention on Climate Change (UNFCCC) has as its ultimate
objective the "stabilization of greenhouse gas concentrations in the atmosphere at a level
that would prevent dangerous anthropo‘genic

123 Thel1l997Kyot o Protocol, which aims to reduce gr
Parties (a number of industrialised countries including the UK, other European Union (EU)
member states, the Russian Federation, Canada, Australia, and Japan), was agreed in
December 1997. Under the Protocol, Annex | Parties agreed to reduce their collective
greenhouse gas emissions to 5.2% below base-year levels between 2008 and 2012.°

1.2.4 However, as work such as the IPCC report and the 2006 Stern Review has amply
demonstrated, it is now clear that international cooperation must go much further to
stabilise greenhouse gas concentrations at levels which will avoid dangerous climate
change. At the 2008 Hokkaido summit, the G8 endorsed the target of reducing global
greenhouse gas emissions by 50% by 2050.°

1.2.5 Our next key objective at the international level is to secure in 2009 a global and
comprehensive agreement, which should build upon and, taking forward the Bali Action
Plan (agreed at the 13™ Conference of the Parties to the UNFCCC in December 2007),
broaden the Kyoto Protocol architecture and provide a fair and flexible framework for the
widest possible participation. All countries should be invited to contribute to the efforts
under this framework according to their 6 ¢ o mrbuat differentiated responsibilities and
respective capabilitiesd

126 Il n the Iight of the EU6s goal mdbelewe2eCpda ng gl
point beyond which the risk of serious impacts may increase, Heads of Government
agreed at the March 2007 EU Spring Council an ambitious, independent binding target to
reduce Europeods greenhouse gas emi sedto®80s by
levels) and increase this commitment to a 30% reduction as part of an international
agreement. The adoption of the 30% reduction target is contingent on other developed
countries committing themselves to comparable emissions reductions and economically
more advanced developing countries contributing adequately according to their
responsibilities and respective capabilities. At the October 2008 Council, EU Heads of
Government also agreed the long-term objective of developed countries collectively
reducing emissions by between 80% and 95% by 2050 compared to 1990.

1.2.7 Atthe December 2008 European Council meeting, agreement was reached on a
package of legislation to achieve the unilateral 20% reduction in emissions by 2020. The
package includes a strengthening of the EU Emissions Trading Scheme (EU ETS),
national emissions reduction targets for those sectors not covered by the ETS, national
targets for the proportion of energy supplied by renewable sources (to ensure that 20%
of t he EUOGSs ledbyrrpwablessn 2@820)papd provisions to construct
demonstration plants for carbon capture and storage (CCS) technology. These measures
have received final agreement from the European Parliament on the 17" December 2008.

® Working Group | Contribution to the Fourth Assessment Report: Climate Change 2007: The Physical Science
Basis. All Fourth Assessment Report documents are available from : www.ipcc.ch.

* Article 2 of the 1992 United Nations Framework Convention on Climate Change

®1990 is the base year for carbon dioxide, methane and nitrous oxide. For the other greenhouse gases in the
Kyoto basket (the fluorinated gases) the base year is 1995

® The G8 statement did not specify a base year for the 50% reduction.
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1.2.8 If the G8 and EU long-term goals are to be achieved, leadership must come from the
major developed economies such as the UK, which have been responsible for the
majority of the historical rise in greenhouse gas concentrations, generally have higher
per-capita emissions, and have the income levels and technological capacity to lead the
necessary investment. A wide variety of different methods exist for dividing the global
effort between countries according to their differing circumstances. The international
community has not agreed on any one method, but considering the different approaches
together provides a useful indicator of the appropriate effort for different countries to
undertake. Under all of these methods, the
the G8 and EU goals equates to at least an 80% reduction in UK emissions from 1990
levels by 2050.

1.2.9 Other developed countries are responding to the threat of climate change by adopting
similarly ambitious long-term targets. For example: France aims to reduce its emissions
by 75% between 1990 and 2050, Japan by up to 80%, Sweden by up to 90%, and
Norway by 100%. The US President Barack Obama has long advocated a cut in US
emissions of 80% from 1990 levels by 2050.

1.2.10 The UK has been at the forefront of diplomatic solutions and policy development as well
as in research to combat the threat of climate change, in particular by:

1 putting climate change at the top of its agenda for the dual presidencies of the G8
and the EU in 2005, resulting in the establishment of the Gleneagles Dialogue on
Climate Change and Sustainable Development;

1 working with the World Bank and the multilateral development banks to drive
investment in low-carbon energy sources, energy efficiency and adaptation to
climate change in developing countries;

1 promoting cooperation on technology transfer, for example as part of strategic

6Di al oguesd with India and China;
1 strongly supporting the development of the package of legislation to achieve the
EU6s 2020 aims, now agreed at the Europea

1 accepting relatively high burden-sharing commitments within the EU under the Kyoto
Protocol, in Phase | and Phase Il national allocation plans under the EU ETS, and in
the 2020 package;

1 encouraging the development of wider EU policies to tackle greenhouse gas
emissions including through regulation of certain fluorinated gases, and a suite of
energy efficiency performance standards; and,

1 developing our collective understanding of the costs and risks by sponsoring
research into both mitigation and adaptation, for example by the recent Stern
Review, and through funding (since 1997) of the UK Climate Impacts Programme,
which brings together the scientific evidence for climate change impacts and
adaptation in the UK.

Managing domestic policy in the context of international uncertainty

1.2.11 Currently, there is significant uncertainty surrounding the degree of climate change
mitigation that will be undertaken globally in the future. This is, in part, because of the
continuing negotiations on a global and comprehensive international climate change
agreement within the framework of the UNFCCC and Kyoto Protocol. Such uncertainty is
likely to increase the returns required by households and particularly firms when making
low-carbon investment decisions, risking continued high levels of investments in carbon-
intensive capital.
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1.2.12 The Act enshrines domestic commitments in statute. It is essential that these
commitments are reinforced by the implementation of credible policies, such as those set
out as part of the 2007 Energy White Paper and those which will be set out in the
proposals for meeting budgets. The combination of statutory emissions reduction targets
and credible policies would in turn increase predictability for UK households and firms to
plan and invest for a low carbon economy. Statutory commitments to reduce emissions
by atleast80% d e monstr at e t h ambiBantoequip theUKtwibhdhe
conditions necessary for a successful transition to a low carbon economy.

1.2.13 The mitigation framework provided by the Act aims to balance the objectives of
facilitating ambitious policies, maximising the predictability for UK households and firms,
and retaining sufficient flexibility to ensure that mitigation is not unnecessarily costly.
Flexibility is required to mitigate the unpredictability around future emissions projections.
Emissions could be higher or lower depending on a number of factors such as fossil fuel
prices, carbon prices and the timing of policy delivery.

1.2.14 The Act is structured to provide this flexibility, setting a framework to motivate and enable
policy action without being prescriptive about how the framework should be applied. It
provides flexibility by allowing unused gquo
limited ability to borrow to bring forward emissions allocations from future budgets. The
Act also allows emissions reductions to be achieved overseas through trading and
purchasing of international emissions reduction credits, thereby utilising least-cost global
abatement options (these mechanisms are discussed further in Section 3).

Rationale for Government intervention

1.2.15 Climate change is caused by the emission of greenhouse gases to the atmosphere.
There is an externality as those who produce greenhouse gas emissions do not face
directly the full consequences of their actions. In addition, climate change has a number
of features that together distinguish it from other environmental problems:

1 itis globalin its causes and consequences;

1 the impacts of climate change are long-term and persistent;

1 there are uncertainties and risks in the economic impacts; and

1 there is a serious risk of major, irreversible change with non-marginal economic
effects.

1.2.16 The nature of the externality suggests that individual efforts alone will not be sufficient to
lead to an optimal reduction in emissions. Government intervention will be required to
limit global emissions to a level that is consistent with avoiding dangerous climate
change. The contrast between, in the long-run, the higher costs of inaction and the lower
cost of action provide a fundamental rationale for the Climate Change Act.

1.2.17 The Stern Review estimates that the cost of inaction on climate change significantly
outweighs the expected cost of coordinated global action. Without effort to tackle climate
change, the Review predicts that the loss of GDP from climate change could cost the
global economy significantly more than the global cost of action to stabilise atmospheric
concentrations of greenhouse gases (at 450-550ppm carbon dioxide equivalent (CO.e)).
The Stern Review set out three essential elements of policy required for an effective
global response:

i)  Establishment of a carbon price: consumers and producers must bear the full cost
of consumption or production decisions, including the external costs of climate
change from emissions of carbon dioxide (CO,) or other greenhouse gases, in
order that markets encourage socially optimal economic behaviour. It is desirable
that this price should apply universally as well as be credible, flexible and be
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subject to a degree of predictability over time. Credible, predictable policy
frameworks are necessary to drive sufficient investment, essential for transition to a
low-carbon economy. However, the underlying uncertainties that are inherent in
understanding the problem of climate change means that any framework also
needs to be flexible to allow decision makers to make adjustments in light of new
information or unexpected events.

i)  Promotion of innovation in low-carbon technologies: technological developments
are needed to increase cost effective mitigation potential in the long run.
Uncertainties and costs surrounding the development and deployment of the
technologies to address it (as well as the environmental risks associated with
ineffective mitigation) are substantial. This points to the need for close cooperation
between governments and industry to support the development and diffusion of a
portfolio of low-carbon technology options.

iif) Overcoming market barriers and failures that restrict the transmission of incentives
in markets affecting energy demand are needed to increase cost effective
mitigation potential in the short and medium run, particularly in relation to
uncovering greater energy efficiency savings. These include: hidden and
transaction costs; lack of information about available options; capital constraints
and misaligned incentives; as well as behavioural and organisational factors
affecting economic rationality in decision-making.

1.2.18 In addition, the Stern Review recognised that adaptation is an important element in the
toolkit for tackling climate change and minimising costs to society. Government has a
role to play in providing the appropriate institutional framework to allow individuals and
organisations to make efficient and cost-effective adaptation decisions. Stern identified
three broad barriers to adaptation that Government may need to address: uncertainty
and imperfect information over future climatic impacts; missing and misaligned markets,
including public goods such as coastal protection; and financial constraints.

Limits to the analysis in this Impact Assessment

1.2.19 This Impact Assessment contains a high-level discussion of the costs and benefits of UK
action to mitigate c¢climate change to a degr
established medium and long term objectives, together with analysis of the key drivers
and uncertainties surrounding these assessments which inform the detailed proposals
within the Act. However, the provisions contained within the Act do not pre-judge the
trajectory and specific policies required to achieve these goals.

1.2.20 The Government will set out its proposals and policies for meeting each of the five-year
budgets. Any new policies put forward will be subject to a separate Impact Assessment
at the appropriate time which will look in detail at the costs, benefits and impacts of the
specific policy.

1.2.21 Equally, this Impact Assessment does not contain an assessment of the costs and
benefits for the adaptation programme. The specific policies and objectives which
constitute the programme will be costed as part of standard policy development practices
and further impact assessments provided. Annex C sets out the impact assessment of
the adaptation measures in the Climate Change Act. The document focuses on
information on the costs and benefits that result from the adaptation reporting power. A
further detailed Impact Assessment will be made on this issue.
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2. lllustrative Costs and Benefits of reducing UK emissions

2.0.1 This section sets out a high level discussion of the:
1 illustrative costs and benefits of action to deliver the proposed statutory Greenhouse
Gas emissions reduction of at least 80% by 2050 with a reduction of at least 26% in
CO; emissions by 2020 (compared to 1990 levels), through domestic and
international effort;
1 key uncertainties and sensitivities surrounding these assessments; and,
1 potential distributional impacts across different sectors of the UK.

2.0.2 However, it is important to note again that the Act does not provide for either the precise
trajectory or the policy mix towards achieving these targets, rather it creates a framework
for managing the transition to a low-carbon economyand carrying the UKS®G
burden of a global deal. The impacts ofthe Actt s pr ovi si ons are | i kel
detailed decisions regarding the size of overall carbon budgets and the balance of
policies to deliver them. These will be the subject of further and more detailed Impact
Assessments, which will be produced when designing individual policy measures to
deliver emissions reductions.

Box 1: Uncertainty and carbon valuation

Government is currently assessing the case for changing to an approach that values

carbon i rmoansdtsareqnetdé way, in appraisals o
However, it would not be appropriate to assess emission reduction targets using such a
targetc onsi stent figure, as this is iIinevita

assessed using a carbon valuation derived from that target). As such, overall targets still
require assessment using empirical and modelling evidence - including the social cost of
carbon (essentially estimates the marginal damage caused by incremental GHG
emissions) - to value the benefits of emission reductions, and comparing these to costs
of action.

However, it should be noted that whilst social cost estimates are currently the estimates
we have to calculate the benefits avoided by taking action to mitigate climate change,
there is a huge amount of uncertainty surrounding estimates. This uncertainty is a key
reason for moving to a target-consistent based approach for valuing emissions in policy
and project appraisal.

The uncertainty was demonstrated by Downing (2005)” in a study for Defra which
showed social cost estimates from different modelling exercises ranging from £1/tC to
£1000/tC. Uncertainty is inevitable given the difficulty of estimating impacts occurring far
in the future. For example, there is little certainty on catastrophic impacts i when they
occur, what the economic impacts will be and how quickly these accrue. Further, some
commentators (see Watkiss, 2007)® note that estimates fail to capture the full range of
impacts of emissions increases, for example, socially contingent impacts. There is also
disagreement about ethical considerations i such as the appropriate discount rate that
should be used. Given that the greatest impacts occur far in the future, the choice of

! Downing, T. E., D. Anthoff, B. Butterfield, M. Ceronsky, M. Grubb, J. Guo, C. Hepburn, C.
Hope, A. Hunt, A. Li, A. Markandya, S. Moss, A. Nyong, R. S. J. Tol and P. Watkiss
(2005). Scoping Uncertainty in the Social Cost of Carbon. London, DEFRA.

8 Peer Review of the Social Cost of Carbon and the Shadow Price of carbon: what they are, and
how to use them in Economic Appraisal in the UK

Paul Watkiss1 September, 2007.
(http://www.defra.gov.uk/environment/climatechange/research/carboncost/pei/atkigs. pdf
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discount rate is a key parameter in determining the magnitude of social cost estimates.

Nonetheless, an illustration of the potential magnitude of the benefits of action can be
obtained by valuing emission reductions targets at the social cost of carbon, using the
estimates from the Stern Review which we regard as being the most robust current
evidence. Clearly, given the uncertainties, this should not be the only informational input
into decision-making processes. Consideration of risks, and the potential danger of
exceeding certain temperature thresholds will play a very important role.

2.1 The level of the Long-term target

2.1.1 The level of the long-term target in 2050 is the most important factor in determining the
scale of the environmental, social and economic impacts of the Act. The Act placed a
duty %n the Committee on Climate Change (CCC) to advise on the target by 1 December
2008.

2.1.2 The CCC provided interim advice on the long term target in September 2008. Following
this advice the Climate Change Bill was amended during its parliamentary passage to
include a target of a reduction of at least 80% in all Kyoto gases. The more detailed
advice from the CCC on the 1 December confirmed their view that the long term target
should be a reduction in UK net GHG emissions of at least 80% by 2050 and the
Government has accepted it. Box 2 outlines the approach adopted by the CCC and the
evidence which informed their advice:

Box 2: CCC advice on the long term target

The government adopted a long term target of a reduction in UK net GHG emissions of at least
80% following advice from the Committee on Climate Change. The full advice published on
December 1 2008 outlined the approach that the Committee had taken to producing this advice
and the evidence upon which it was based. The Committee has concluded:

Athat i1 deally gl obal pol i cy s h o urkrnke of moeekthan o
2°C. Given emissions and concentration increases which have already occurred, and given the
uncertain relationship between emission levels and temperature increases, however, it is not
now possible to ensure with high likelihood that a temperature rise of more than 2°C is avoided.
There is a significant probability that the world will enter the danger zone of increasing human
welfare impact. We therefore recommend that the objective should be to limit our central
expectation of temperature rise to 2°C, or as close as possible. In addition we propose an
additional rule which is to reduce the risk of extremely dangerous climate change to very low
levels (e.g. less than 1%). We have made the judgement that 4°C this century would be this
6t reme dangefd threshold. o

The long-term target is then derived from the atmospheric concentrations of GHG that will
deliver a good chance of delivering the objectives of limiting temperature rises. To travel from
the concentration of greenhouse gases in the atmosphere towards a UK target the CCC
explored a variety of global burden sharing methodologies that might underpin a global deal on
climate change action. The advice concludes:

ARGi ven the range of reduct i on-sharmgnethodelabiesuhe d e
Commi ttee therefore recommends that t he UKD®

9 http://www.theccc.org.uk/reports
19 http://hmccc.s3.amazonaws.com/pdf/TSO-ClimateChange.pdf
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emi ssions of GHGs at | east 80% bel ow the 109

The implication of the CCC approach is that the science indicates that the costs of failing to limit
temperature rises to below 2°C are very significant, and the costs of inaction leading to
temperature rises beyond 4°C are catastrophically high and that there would be large net
benefits to global action.

In theory the marginal cost of abatement can be compared to the marginal benefit of (or avoided
damages from) the reduced emissions to find
The CCC have not focussed on this approach owing to the uncertainties inherent in the
estimates of the damage costs associated with GHG emissions (see box 1). However the CCC
did commission work using the PAGE2002 model run by Chris Hope and published a technical
paper*! detailing their work™?.

The CCC concluded that:

fOur analysis shows that:

1 There are substantial damage costs from climate change under the baseline and that
our estimates are broadly in line with the Stern Review.

1 The mitigation costs are small compared to the damage costs of climate change, even
for relatively large emissions reductions.

1 There are net benefits from taking action to reduce emissions for a range of discount
rates and the case for large emissions reduction holds for a range of discount rates,
including those used in Government appra

The government will engage further with the evidence provided by the CCC Integrated
Assessment Modelling.

2.1.3 The 2050 target must be set mindful of a global stabilisation target and an equitable
burden share of that, and the chances that this stabilisation goal will avert dangerous
ci mate change. Equally importantly, the
to tackling climate change and taking responsibility for emissions, which will help to
maintain our leadership and influence in the international climate change negotiating
process.

Moving to a greenhouse gas target

2.1.4 Climate change is caused by various greenhouse gases. The Kyoto Protocol applies to
emissions of a basket of six greenhouse gases: Carbon Dioxide (CO;), Methane (CHy),
Nitrous Oxide (N»O), Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) and Sulphur
Hexafluoride (SFg). Non-CO, greenhouse gas emissions arise from a number of sources
including agriculture and land use change (largely methane from livestock), the waste
sector (e.g. from landfill) and industrial process emissions, for example in the cement and
paper industries.

1 http://hmccc.s3.amazonaws.com/pdfs/Tech%20Appendix%20Final.pdf

12 Page 2002 is an integrated assessment model combining evidence on the costs of delivering abatement targets
with modelling of damage costs. It was used to underpin the estimates of the damage costs associated with GHG
emissions in the Stern Review.
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2.1.5 Collectively, non-CO,e mi ssi ons accounted for approxi mat
i mpact on climate change in 2006. Il n additi
the UNFCCC and the Kyoto Protocol and within the EU) require the UK to achieve
emissions reductions in the basket of gases collectively. It is therefore important that the
UKOs emissions reduction framework shoul d i
as these gases also cause climate change, and to bring our domestic commitments into
line with what is required internationally.

2.1.6 Therefore, the Climate Change Act proposes that the system of 5-year budgets together
with the statutory targets for emissions reductions in 2020 and 2050 will apply to the
basket of GHGs, rather than just COx.

217 There are strong scientific and economic ar
term goal in terms of the basket of greenhouse gases. A multi greenhouse gas target
incentivises the least cost abatement across the basket of greenhouse gases, ensuring
that potentially greater reductions can be achieved for a given cost; Chapter 10 of the
Stern Review identified this as a desirable feature of emissions reduction frameworks.

2.1.8 Extending the coverage to the basket of GHGs also removes a perverse economic
incentive to focus on CO, reductions only, even if it were economically or scientifically
rational to take firmer action on other gases. Indeed, excluding the non-CO, gases would
meant hat approximately 15% of the UKGs i mpact
covered by the proposed carbon management framework.

Costs and Benefits of the Climate Change Act beyond 2050

2.1.9 The following sections on the costs and benefits of the long term target consider the
costs and benefits of UK action up to 2050.

2.1.10 The IA uses MARKAL to provide illustrative costs and benefits of action. The
counterfactual scenario is a baseline case where the energy system and emissions are
calibrated to the current UK situation, and then the model is run with no carbon
constraints. The emissions in this case continue downwards to 2020 and then begin to
rise, reaching 537MtCO2 by 2050. So this case does include the impact of current
policies to the extent that they have already altered the UK energy system, and the
impact plays out over the next decade. Comparative scenarios include carbon
constraints such as the scenario which includes carbon constraints that deliver
reductions by 2050 of 80% and 33% by 2020.

2.1.11 The Social Cost of Carbon used to estimate the damages associated with UK emissions
up to 2050 uses estimates of the damages that GHG emissions will have over their
lifetime in the atmosphere. In this way the estimates of avoided damage costs include
the avoided damages beyond the year 2050 from emissions reductions before 2050.

2.1.12 UK action on climate change would not cease in 2050, but costs and benefits of UK
action beyond the period covered by the long-term target are not quantified in this impact
assessment. Evidence on costs of action indicate that the costs of action remain
significant in 2050. The UK continuing as a low carbon economy would deliver an
ongoing stream of benefits from reduced emissions. UK action between now and 2050
could reduce the costs of abatement after 2050 through induced technological change
and contribute to a one-off structural shift in the economy. Such a benefit from the Act is
not quantified in this impact assessment.
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2.2 Outlining the costs of UK action to reduce climate change

2.2.1 This section draws on a range of different modelling results applicable to both the UK
economy and, in some circumstances, drawing on analogous mitigation cost studies in
other developed countries. This includes research undertaken as part of the Stern
Review, together with analysis conducted for the 2007 Energy White Paper (in particular,
a newly developed MARKAL-Macro model which focuses on long run mitigation costs of
meeting the 2050 target, as well as a study conducted by Oxford Economics to explore
the potential short run adjustment costs of meeting a 2020 target). In addition, the CCC
have provided new evidence from MARKAL modelling they commissioned to support
their work on the level of the long-term target. The UK government& GLOCAF (global
carbon finance) model provides estimates of the reduction in the costs arising from
emissions trading. The Blake Computational General Equilibrium (CGE) model has been
used to provide some evidence on the macro implications of the emissions reduction
targets. Technical issues surrounding the use of these and wider generic approaches to
modelling mitigation costs are outlined in Box 3 below.

2.2.2 ltis important to emphasise that projections based on models are inherently uncertain,
especially over the long term. Therefore, the modelling results cited are intended only to
illustrate possible costs rather than predict precise outcomes. As such, any results must
be carefully interpreted when designing policy and the inherent degree of uncertainty
surrounding these has implications for the desirable level of flexibility within the overall
framework (discussed in Section 3).

Box 3: Using Modelling to Estimate Costs

Technology O6bottom upbé model s, s tMadionmodels ardusefulirKunddristBrdirgl]

long run costs of climate change mitigation. They are based on highly detailed assumptions regarding the potential

costs of future technologies.

i1 The UK MARKAL model is a dynamic energy optimisation model that minimises the total cost of the energy
system over a 50 year plus horizon. It provides valuable insights into the technical options and costs of carbon
abatement between now and 2050. It has been substantially updated since 2003 with more detailed
information and revised assumptions on technology costs and processes as part of a joint DTI/DEFRA
sponsored project with the UK Energy Research Centre (UKERC) and Policy Studies Institute (PSI).*3

91 This project also developed the MARKAL-Macro model, which links the detailed characterisation of the
standar d UK MARKAL with a 6top downd macroeconomic coO
to reduce their demand for energy in response to higher prices (a response not available in the 2003 iteration).
It also facilitates the explicit calculation of the macroeconomic variables such as GDP impacts, which was

calculated o6off model d in the 2003 study.

The MARKAL and MARKAL-Macro models are particularly useful in exploring the energy system in the long-term.
As a UK only model, the MM model cannot capture competitiveness impacts, it is also limited in its capability to
capture the potential for international carbon trading to reduce costs. The model describes the economy in
equilibrium, and therefore is unable to capture transition costs that might occur as the economy adjusts to changes
in energy policy. It is also somewhat limited in its ability to capture the obstacles that, in reality, can slow uptake of
cost effective abatement or which make it more expensive, such as information barriers and policy costs. It may be
expected to produce lower-bound estimates of the costs of carbon abatement in 2050.

Runs of the MARKAL model commissioned for the Energy White Paper (2007) and in the Autumn 2007 did not
include the option of using international carbon units to meet the target. The CCC commissioned runs of the
MARKAL model which included an exogenously determined carbon price for the purchase of international carbon
units, providing a partial insight into the impact of trade on the costs of the long-term target. The CCC MARKAL
modelling also used the new MARKAL elastic demand (MED) model which allows the level of individual energy
service demands to respond to the costs of meeting them, whereas the MARKAL-Macro model has a much more
general mechanism whereby increased costs feed through into a GDP effect which has a consequent impact on all
demands of energy services. The MED model allows a greater demand response in those sectors in which
technological abatement is especially difficult and expensive.

'3 More detailed papers on the development of the MARKAL and MARKAL-Macro model available from the

UKERC website www.ukerc.ac.uk/content/view/142/112/
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The GLOCAF (Global Carbon Finance) model combines bottom up abatement costs curves from all regions of the
world. Due to differences in infrastructure stock, geographical endowment, and specialisation in production,
differences in regional abatement cost curves will persist indefinitely. Emissions trading can reduce the overall cost
of achieving a given environmental outcome by allowing countries with relatively expensive domestic abatement
options at the margin to shoulder their share of global effort by funding abatement abroad. The GLOCAF model
provides figures for global finance flows that result from global deals and varying limitations on the international
carbon market.

Macroeconomic models, whose focus is on the short-run dynamics, are better suited to capturing transitional costs
as well as competitiveness effects associated with any policy change. As such analysis using a suite of models,
developed by consultants Oxford Economics, explores the potential short-run adjustment costs associated with
moving to a low-carbon economy up to 2020. However, insofar as macroeconomic models such as the Oxford
Economic Models do not have the technological det ail of
potential1 4to overestimate the potential GDP impacts by overlooking the potential for cost-effective abatement
options.

A macro-economic model that does have a detailed treatment of abatement technologies is the Blake CGE model.
This model is a dynamic multi-sectoral model of the UK economy. It uses equations derived from micro-economic
relationships which maximize consumer welfare and firm profits and ensure that (after the economy has adjusted,
which is subject to a significant amount of structural rigidity in the form of factor employment, adjustment costs and
time lags) the supply and demand of all factors and products are balanced.

An environmental extension of the model has been specifically developed to allow analysis of changes in economic
variables and emissions in response to explicit environmental policy changes (including carbon pricing and a range
of emissions trading and abatement measures). The model describes the behavioural adjustments of the economy
back towards a general equilibrium through feedback loops between agents after the policies are introduced,
incorporating and direct , indirect and induced impacts of relative price changes on the economy.

Linkages in the economy between sectors, the government and households are explicitly defined. The model has
a relatively simple representation of the energy system, but a relatively detailed treatment of the policy framework.
It distinguishes between industry sectors supplying electricity, oil, gas, coal, nuclear and renewable energy while
the capacity of the energy sectors is constrained using Marginal Abatement Cost curves. The model is unique in
that it captures the link between the purchase of abatement measures and their corresponding energy impact. This
makes the model suitable for assessing the longer term impact of such policy changes once adjustments back to
equilibrium have occurred.

When considering the results of macroeconomic models it is desirable to compare those which include induced
technological change with those where this factor is exogenous. In the case of the former, mitigation commitment
frameworks which establish a value for greenhouse gas reductions as well as incentives to increase Government
or private sector expenditure on research and development, impact on the speed of technological development and
tend to lower abatement costs over time. The latter class of models, which treat technological change exogenously,
tend to produce relatively higher cost assessments. A study commissioned by the Stern Review found that the
inclusion of induced technical change could lower the estimated costs of stabilisation by one or two percentage
points of global GDP by 2030.%°

COSTS: lllustrating long run cost impacts up to 2050

2.2.3 The Stern Review concluded that, based on an extensive review of the current literature,
the long run costs of global action to stabilise atmospheric greenhouse gas
concentrations at 550ppm CO_ e are expected to be around 1% of GDP by 2050, within a
range of +/-3%. Coordinated multilateral action, with good policy design and flexibility
over where, when and what emissions are reduced are essential to keep costs this low.
This range is substantially | ower than the
change, estimated at between 5% and 20% of global GDP now and forever.*®

“ The full report by Oxford Economics is published at www.berr.gov.uk/files/file38978.pdf
>Barker T.etal, A report prepared for the HM Treasury Stern Revi
Costs of Greenhouse Gas Mitigation with Induced Technological Change: A Meta-Analysis of Estimates in the
Literature www.hm-
treasury.gov.uk/media/8A7/01/ster_review_supporting_technical_material_terry barker 231006.pdf
'8 The cost assessments outlined by the Stern Review are expressed in terms of a balanced growth equivalent.
This measures the welfare of action or inaction in response to climate change arising from an impact on
consumption over time, in terms of the amount of consumption today which would deliver the same amount of utility.
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MARKAL modelling

224 The Obottom updo Wbasbddiurdd folestimabedoad run mitigation costs.
The model only provides a partial answer to the costs of the 2050 target. The model
covers only CO,, not all Kyoto gases. Furthermore the model runs carried out in 2003
and 2007 did not include the flexibility for the UK to meet some of its long term target
through international trading.

2.2.5 The 80% long term reduction target was adopted on the advice of the CCC. The costs
estimates produced by the CCC commissioned runs of the MARKAL MED model will be
used to provide the illustrative costs of the long-term target for this impact assessment'’.
Older MARKAL modelling is provided as context and supporting evidence. The CCC
MARKAL MED modelling uses fossil fuel prices that are consistent with the latest
government fossil fuel price scenarios, has updated technology costs, includes a proxy
for international trading and uses more a more sophisticated modelling approach to
demand elasticities. The CCC modelling also considered a greater variety of sensitivity
analysis around an 80% long term target. The baseline GDP growth in the CCC
modelling differed from that used in previous MARKAL modelling, preventing direct
comparison of the costs.

2.2.6 The central case is taken to be one where the UK reduces net GHG emissions by 33% in
2020 and by 80% in 2050. This trajectory is chosen as the central case for a number of
reasons. Firstly it matches the long term target and represents an almost straight line
trajectory of emissions reductions from 2008 to 2050. It is the modelled trajectory that
most closely resembles the interim budgets outlined by the CCC advice on December 1,
and it was used as the central scenario for the CCC analysis and as a result has the
greatest amount of sensitivity analysis of all the trajectories modelled.

2.2.7 An estimated range is provided for the costs of action through consideration of two
further scenarios. There are lower costs to deliver the same trajectory of emissions
reductions under a scenario in whicht h er e a r leigh highg fpssilrfuel (prices (see
paragraph 2.4.28). There are higher costs where the same reduction trajectory is
delivered but without the flexibility to meet some of the reductions through the purchase
of international carbon units (see paragraph 2.3.6).

Table 1: Estimated costs of Climate Change Act

Scenario NPV NPV total
2020 2050 Other factors | Scenario system costs
reduction reduction costs (Ebillion)
(Ebillion)
33% 80% - Central 237 379
High High Low
33% 80% Fossil Fuel 206 324
prices
No High
33% 80% international 254 404
trading

As such, this is a slightly different measure from the GDP indicator used in relation to the UK long run and
transition cost modelling.
" A report on the CCC MARKAL modelling will be published shortly on the CCC website. http://www.theccc.org.uk/
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2.2.8 Under a range of scenarios the CCC found that the costs of the 2050 target were equal
to a permanent reduction of 1-2% of GDP in 2050. Key sensitivities related to technology
cost, emissions pathway and fossil fuel prices. These sensitivities are discussed below.

2.2.9 For a scenario requiring a 33% reduction in CO2 emissions in 2020 and an 80%
reduction in 2050 (both compared to 1990 levels), access to international credits allowed,
the net present value of the energy system costs over the period 2008 i 2050 were £237
billion (2008 prices). Including consumer welfare impacts arising from the constraints on
energy use, the costs rise to £379 billion*®.

2.2.10 An identical scenario but with the additional constraint of achieving 32% renewable
electricity in 2020 would carry system costs of £238 billion and total costs including
welfare losses of £367 billion.*

Results of previous modelling exercises

2.2.11 The 2003 Energy White Paper runs of the MARKAL model were based on a wide range
of sensitivity analyses. The conclusion was reached that the expected costs of reducing
carbon emissions by 60% by 2050 were equal to between 0.5% and 2% permanent
reduction in GDP in 2050 depending on the scenario considered. The modelling at that
time did not consider the implications of an 80% target.”® Since 2003, the MARKAL
model has been substantially updated, and supplemented by the development of a new
MARKAL-Macro model which allows for changes in energy demand as a result of
variation in energy prices, and facilitates the explicit calculation of the macroeconomic
variables such as GDP impacts (see Box 3 for details on both models).

2.2.12 Analysis using the 2007 MARKAL-Macro model indicates that the long run costs of
reducing carbon dioxide emissions by 80% by 2050 are around 1.6% of GDP by 2050 in
the central fossil fuel price scenario.

2.2.13 From the 2007 MARKAL modelling the present value of the cumulative cost of reducing
emissions by 80% by 2050. Expressed in terms of NPV, the reduction in GDP in the
central case would be £172billion.

2.2.14 The Blake CGE modelling results find that the introduction of policies and measures that
deliver the Climate Change targets will reduce GDP by 0.96% in 2050 compared to a
baseline without Climate Change action. The net present value of the cumulative cost of
action up to 2050 is £366 billion. This result is consistent with the MARKAL results,
however the baseline GDP growth differs to those used in the MARKAL so direct
comparison between the costs cannot be made.

2.2.15 Figure 1 illustrates the impact on UK GDP, compared to the baseline, ofthe UK6 s act i o
The graph indicates that action is clearly consistent with continued economic growth and
prosperity, on this scale the growth in UK GDP where action is taken is almost
indistinguishable from the baseline case. It is important to note that the baseline GDP

'® The MARKAL model produces annual costs at five yearly intervals. (2010, 2015....2050). Costs for intervening

years have been interpolated and the costs discounted to provide an estimate of the NPV of costs. The MARKAL

model also produces its own estimate of the NPV of each scenario, which would be expected to be similar to the

NPV of costs calculated through the annual costs method. At present there remains a significant discrepancy, with

the NPV produced by MARKAL showing a cost that is 3 to 4 times SMALLER than that produced from using the

annual figures. The CCC are continuing to explore the reasons for this discrepancy. All figures in this IA are based

on the annual cost figures.

19 Adding a constraint would be expected to result in the same or higher costs as a scenario without the constraint,

so it is surprising that the overall cost is lower WITH a constraint to deliver a required level of renewables in 2020.

®I'n the 2003 analysis, GDP impacts were estimatedKAof f r

MACRO estimates (see Box 1).
21



does not include the damage costs that would be experienced in a world where no action
is taken.

Figure 1:

Blake CGE modelling of UK GDP
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2.3 Outlining the Key Cost Uncertainties and Sensitivities

2.3.1 This section outlines analysis surrounding the sensitivity of the cost assessments
outlined in the previous section to a number of key uncertainties including:

international trading;

costs of including all GHG;

transition costs;

choice of emissions reductions pathway;

credibility of the long-term target;

degree of international commitment to reduce greenhouse gas emissions including
the relative effort between countries and regions;

cost and availability of low-carbon or energy efficient technologies; and

cost of fossil fuels.

=A =4 =a_a_-_9_-9

E R |

2.3.2 Thisis intended to inform more detailed decisions surrounding the development of the
proposed carbon management framework.

International trading

2.3.3 The long term target can be met in part through the purchase of international carbon
units. International carbon trading has the potential to significantly reduce the global
cost of achieving a stabilisation goal T reducing costs both for developed countries and
developing countries. A carbon constrained world will require the UK to take significant
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domestic action, exploiting cost-effective abatement options. However at the margin,
where the cost of domestic abatement is steepest, the UK will have a choice of funding
abatement abroad in countries which have greater quantities of cost-effective
abatement opportunities (such as forestry) or have been allocated less onerous
emissions reductions obligations.

2.3.4 The MARKAL modelling carried out in 2003 and 2007 required the emissions reductions
to all be achieved domestically and took no account of the potential for international
trading to reduce the costs. The costs arising from these model runs should therefore
overstate the costs to the UK of the long-term target.

2.3.5 The MARKAL modelling commissioned by the CCC did include an exogenously
determined carbon price as a proxy for international credits. The report on their
modelling concluded:
filn assessing the role of international carbon credits, it is clear that these have a
significant [role] to play (based on the assumed carbon prices from the GLOCAF model)
alongside domestic abatement efforts. However, the model analysis also suggest that in
most cases credits do not contribute more than 10% of total reduction requirements,
reflecting the relatively cost-ef f ect i ve nature of domestic ab

2.3.6 The CCC MARKAL modelling found that a scenario of a 33% reduction in 2020, and a
80% reduction in 2050 with a 32% renewable electricity target in 2020 but WITHOUT the
flexibility to use international credits increases the energy system costs to £266 billion
and the total costs including welfare impacts to £408 billion. Without the renewables
targets and again with no flexibility to trade the system costs are £254billion with total
costs of £404billion.

2.3.7 Comparing these costs to scenarios that are identical other than that international trading
is permitted indicates that the total costs of meeting the long term target are reduced by
approximately 10% through international trading.

2.3.8 There are reasons to believe that the CCC modelling understates the role that
international trading might play in meeting
abatement costs come from MARKAL which exclude transition costs. The international
carbon price is determined from GLOCAF which in comparison to MARKAL has higher
abatement costs. This means that the CCC modelling is comparing the costs of
domestic abatement to international abatement where the relative costs come from
different models. The relatively lower estimates for domestic abatement costs downplays
the role of carbon trading in meeting the target.

2.3.9 GLOCAF modelling only carries regional abatement costs. Modelling was carried out of
two scenarios where the EU is required to meet an 80% reduction in GHG compared to
1990 while the rest of the world takes on a burden share consistent with a stabilisation
target of 450ppm but where atmospheric GHG concentrations temporarily overshoot to
500ppm. In one of the scenarios the EU must meet all of its 80% reduction within the EU,
while in the other scenario there is unrestricted carbon trading with the rest of the world.
Using GLOCAF to model this carries the advantage that both domestic abatement costs
(within the EU) and international costs are from the same model and have the same
underlying methodology.

2.3.10If it is assumed that the UK is typical of the EU as a whole, then the GLOCAF modelling
can provide an insight into the extent to which the UK would achieve its target
domestically under a global least cost approach to avoiding dangerous climate change.

2.3.11 Where there is unrestricted carbon trading in the GLOCAF model, the EU imports 20% of

its reduction target, reducing emissions within the EU to 64% below the level in 1990.
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Insufficient abatement is identified in the EU MAC curves for delivering all the abatement
within the EU. In the scenario where all the abatement must be delivered within the EU a
backstop technology must be assumed. This makes estimates for the cost savings for
the EU much more uncertain. However the model does indicate that restricted trading
DOUBLES the costs for non-Annex 1 countries who are unable to benefit from finance
flows from Europe and other developed nations.

2.3.12 The CCC MARKAL modelling does find an increase in costs for the UK where the

flexibility to trade internationally is removed of approximately 10%. However this could
be a significant understatement. GLOCAF modelling does not show sufficient potential
for the EU to achieve an 80% reduction domestically and suggests that the EU would
import a larger proportion of their abatement than indicated by the CCC modelling. This
would suggest that the increase in costs for the UK where there is no international
trading would be significantly greater than 10%.

2.3.13In conclusion, in a global carbon trading system the evidence suggests that the UK would

be an importer of international carbon units and that this would be expected to
significantly reduce both the costs to the UK of its long-term target and the global costs of
meeting a given stabilisation goal.

Costs of including all GHG

2.3.14 As the largest sources of non-CO, emissions, we expect 1 and initial work has indicated

i that there may be cost effective abatement potential in the Agriculture and Waste

sectors. However, it is uncertain the extent to which these reductions will be picked up by

the UKOGs GHG inventory. cértainisvenpory inethodologges| vy me
may need to be changed in order for these additional savings to contribute to our targets.

Work is ongoing to address this issue.

2.3.15 Furthermore additional domestic non-CO, abatement in certain sectors is expected to

become difficult and costly given the amount of progress that has already been made to
date. A range of international and domestic policies have already delivered substantial
reductions in non-CO, emissions. For example, between 1990 and 2006 there was a
45% reduction in non-CO, GHGs, and this is expected to reach around 50% by 2020.
Further projections post 2020 are not currently available. Box 4 outlines progress to date
in more detail.

2.3.16 Moving to targeting the basket of GHGs should not result in an increase in CO;

abatement costs relative to targeting CO, only, provided that CO, and GHG targets are
equivalent in terms of the level of additional effort required above baseline projections in
reducing environmental damage and that there is the potential over the longer term to
achieve an 80% reduction in non-CO2 emissions.

2.3.17 Moving to a GHG target involves a greater level of effort in terms of additional abatement

required above baseline projections than a CO; target.

2.3.18 The costs incurred for CO2 abatement may prove to be greater if it turns out to be the

case that there is limited non-CO, abatement potential or this potential is more costly
than CO, abatement. Conversely, the costs incurred for CO2 abatement may prove to be
lower if it turns out to be the case that there is the cost-effective potential to go further
than an 80% reduction in non-CO2 gases.

2.3.19 Initial analysis suggest that the reduction in CO, emissions required under an 80% all-

GHG target will be between 74% (if non-CO, emissions were reduced to zero) and 90%
(if non-CO,emi ssions were to reduce rEachoéfthese her fr
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extreme scenarios is unlikely, hence in reality the required CO, reduction would lie
somewhere between these two extremes.

Box 4: Non-CO, emissions reductions to date

1 Methane is the second largest contributor to total GHGs in the UK after CO,, contributing 13%
(103.5MtCO,e ) of t he UKOG s GH®Gstinalb90.eEmisssorsifed my snore than 50%, to
49.1MtCO.e, between 1990 and 2006, contributing around 7% of total UK GHG emissions in that
year. The main sources of methane are landfill sites and agriculture (mainly from livestock and
manure), representing 40% and 38% of the total, respectively. The abatement achieved was driven
in part by the EU Landfill Directive which imposes strict engineering requirements on landfills, a
major source of methane emissions. UK implementation of the Directive aims to reduce the amount
of biodegradable municipal waste land-filled to 75%, 50% and 35% of the total amount of waste
produced in 1995 by 2010, 2013 and 2020 respectively.

2.4 lllustrating transition costs in the short and medium term

2.4.1 The estimated monetary costs from MARKAL represent only a partial estimate of the
costs of reducing emissions. The costs of transitioning to a low-carbon economy are not
included in this range and may be significant. MARKAL modelling assumes perfect
foresight about the future availability of technologies. Transition costs are discussed in
paragraph 2.4.4 below. Due to differences in the modelling approaches between long-run
and short-run costs it is not possible to provide an estimate of the transition costs on a
consistent basis with the monetary value of the long-run costs given above. Therefore
the MARKAL costs presented above must be treated with caution. The actual cost of
mitigation will depend on the policies implemented to reach the emissions reduction
targets.

2.4.2 Transforming the carbon intensity of all key markets affecting energy demand, such as
electricity, heat, and transport, requires investment in new capital and processes as well
as ongoing long run technological development. However, in addition to the long run
costs illustrated in the previous section, it is likely that there will be short and medium run
costs, in terms of reduced consumption, output and employment, for example:

1 carbon intensive sectors of the economy are likely to contract from the imposition of
more rigorous carbon constraints (although others may benefit); this may result, for
example, in some structural adjustment in employment patterns;

1 households and firms may need to replace capital prematurely in response to new
financial incentives to conserve energy or switch fuels, increasing production and
consumption costs; and

1 households and firms may incur additional transaction costs associated with shifting
patterns of production and consumption, for example arising from the need to
acquire information or develop skills in relation to new technologies.

2.4.3 As outlined in Box 3, macroeconomic models which focus on the short-run dynamics are
better suited to capturingttdmsepd rmaaotkogelt 3 031
referred to in the previous section.

2.4.4 Macroeconomic analysis conducted by Oxford Economics as part of the 2007 Energy
White Paper®! is helpful in illustrating the potential short-run adjustment costs associated
with moving to a low carbon economy up to 2020. In particular, it considers the potential
economic costs of the introduction of a purely illustrative carbon price on all sectors
sufficient to achieve constant annual reduc

2L Available at www.berr.gov.uk/files/file38978.pdf
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an overall carbon emissions reduction of 30% by 2020 (based on 1990 levels). The
analysis suggests that the transition costs could be 1.3% to 2% of GDP in 2020.%2

2.4.5 Any assessment of the UK transition costs needs to be put in the context of a wider
(though limited) pool of analysis that focuses on the dynamic costs of mitigation policy in
the UK and in other developed countries. Much of the analysis on transition costs has
focused on the attempts of developed countries to meet their Kyoto Protocol targets.
Based on a review of a wide range of studies, the IPCC concluded in its Third
Assessment Report (2001) that the cost of implementing Kyoto in 2010 for Annex |
countries was in the range 0.2 to 2% of GDP without the use of the flexible mechanisms
(trading between Annex B countries®) and 0.1 to 1.1% of GDP with these mechanisms in
pl ace. However, these figures may be over e
effective reductions in methane, nitrous oxide and fluorinated gases.

2.4.6 US studies of transition costs have tended to suggest that transition costs could be more
substantial. One study of US Kyoto compliance costs indicated transition costs of as
much as 3.4% by 2010 and 0.2% in 2020.?* However, it is likely that these are over-
estimates due to the fact that the analysis did not allow for induced technology changes,
used high emissions baselines and assumed limited policy flexibility (not reflected in the
Kyoto framework). Nordhaus estimated that the US would face a cost of meeting Kyoto
which was more than the global total for the other Annex | countries®. This high cost of
the Kyoto Protocol to the US arose because CO, emissions were projected to grow much

more rapidly in the US than in other regions, so containing emissions would prove much
more expensive.

2.4.7 The Blake CGE model accounts for capital adjustment costs. Turning these costs off
provides an insight into the proportion of total costs identified in the model which result
from adjustment costs. The costs are reduced to 0.55% (rather than 0.96%) of GDP in
2050, and the present value of costs over the whole period is £190billion (rather than
£366billion).

2.4.8 However, transitional costs will depend on a number of factors, including the pathway to
the 2050 target, the relative effort compared to other countries and regions, fossil fuel
prices and the level of technological change and speed of adjustment to higher prices.
The potential importance of these factors is discussed in the next sections.

Pathways to transition

2.4.9 The timing and pathway of emissions reductions towards the long term target are likely to
impact on costs. The Climate Change Act does not specify the trajectory for UK
emissions reductions but does establish a criteria which the CCC must consider when
providing advice and which the government must take into account when setting
budgets. The criteria include requirements that the level of the budgets must be
consistent with the long term target and the overall objectives of the Climate Change Act
i ensuring the UK is making a full contribution to global action on climate change
mitigation. The first three carbon budgets will be set by 1 June 2009 covering the period

*2 These costs show that GDP in 2020 would be 1% to 2% lower that under the baseline.

% The group of countries included in Annex B of the Kyoto Protocol that have agreed to a target for their

greenhouse gas emissions. The only difference between Annex | and Annex B countries is that Turkey and Belarus

are not Annex B.

24 Energy Information Administration (1998)

25ﬁRequi em for Kyoto, an economic anatBoger (3999 f the Kyot o g
http://www.econ.unideb.hu/rendezvenyek/programsorozatok/szeminariumsorozat/nordhaus boyer Kyoto.pdf
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2008 17 2022, with a fourth budget being set in 2011 to cover 2023 1 2027. The budgets
will provide a clear medium term signal for the trajectory of UK emissions.

2.4.10 The actual level of the budgets will have to consider the international context i they must
be at least as stringent as any international obligations that the UK has. They must also
consider the possibility of technology lock-in and the policy feasibility of delivering further
and faster reductions in the near term. A faster reduction in the near term will reduce UK
emissions, increasing the carbon benefits of UK action. However faster reductions would

be expected to increase costs in the short term. Early retirementor 0 st ofagambdn n g 6

intensive capital equipment would raise costs. However to the extent that earlier action
brings forward investment that would have been required anyway it would not
significantly impact on UK costs over the whole period to 2050.

2.4.11 The CCC performed MARKAL runs which placed constraints on emissions reductions in
2020 and 2050. An approximately straight line trajectory between now and 2050 is
captured by a 33% reduction in CO2 emissions in 2020 (on 1990 levels) leading to the
80%reduction in 2050. This trajectory 1is
that have been recommended. The CCC analysis also considered a scenario where the
reduction in 2020 was 38% compared to 1990 levels, leading to the same long term
target of an 80% reduction. Figure 2 illustrates these trajectories.

Figure 2:

UK CO, emissions trajectories
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2.4.12 The energy system cost of a 38% 2020 target leading to an 80% 2050 target are
estimated at £460 billion T almost exactly double the costs of a 33% reduction in 2020
followed by an 80% reduction in 2050. The total costs including welfare costs are £693
billion, over £300 billion more than the 33%/80% scenario. In 2020 the marginal
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abatement cost is more than twice as high, at £78/tCO2, when a 38% reduction in
emissions is required compared to a 33% reduction (£36/tC0O2).

2.4.13 The difference in the costs in these two scenarios result from a sharp spike in the costs
of abatement between 2015 and 2020. Though a price spike would be expected, the
CCC believe that the spike is exaggerated and is in part a product of incomplete
modelling of abatement potential in the period 2015 to 2020. Another issue which will
clearly have to be considered in greater detail is the degree to which, when adopting
such a steep trajectory, we could rely on international credits to reduce the spike in costs.
This will be particularly relevant when ass
move to a 30% target by 2020, which would be triggered by an ambitious global deal.

2.4.14 Analysis using the Oxford Economics model indicates a relatively high sensitivity of short
and medium run adjustment costs to the choice of two different, purely illustrative,
pathways to an overall CO, emissions reduction of 30% by 2020 (based on 1990 levels).

It indicated that the total cumulative discounted GDP costs over the period 2007-2020

were over double (around 1.6% GDP) inthecaseofad bi g bangé scenari o
large immediate carbon price is imposed on all sectors, compared to the case of a

smoothed introduction of a carbon price (around 0.8% GDP), designed to achieve a
0straight |l ined emi ustb2B0s reduction traject

2.4.15 The CCC analysis also provides evidence of the potential costs savings that can be
achieved by an immediate adoption of a long-term target compared to a scenario where
the same long-term target is adopted later - in 2020.

2.4.16 The constraints in the MARKAL model are assumed to be perfectly credible. In the case
where an 80% target is adopted immediately, the costs to the UK of achieving the long
term 80% target are significantly lower (£30billion less than in the case where we start
out with a 60% target, revising this to an 80% target in 2020. This is despite the fact that
the cumulative emissions reductions in the 26%/60% A 80% scenario are lower than the
reductions in the 33%/80% scenario. The 33%/80% scenario delivers more abatement
at a lower cost. The energy system costs of starting out with a 60% target are
£251billion with total costs including welfare losses of £410billion. This total cost is
approximately £30billion higher than the scenario where the long term target is adopted
immediately.

2.4.17 The increased costs arise in part from a stranding of capital investments which were
made between 2008 and 2020. These capital investments were compatible with a less
carbon constrained world but were not viable following the adoption of a more stringent
target in 2020. A credible long-term target avoids the stranded investments being made
in the first place.

2.4.18 The comparative benefits of adopting the long-term target early will only arise where it is
credible enough to dissuade investment in potentially stranded assets. The more
credible the long-term signal created by the 2050 target the greater the avoided costs of
stranded investments are likely to be.

2.4.19 The two scenarios tested illustrate the importance of getting the trajectory to the 2050
target right 7 that is, at a level that allows the UK to meet its overall emissions reductions
targets at least cost. The first scenario illustrates the costs of making stringent emissions
reductions too early and the second scenario the costs of taking action too late. It is
precisely because of the importance of the trajectory that the Climate Change Act has set
up a flexible system of five yearly carbon budgets, which Government will set on a fifteen
year rolling basis, informed by advice from the CCC. This process will ensure that the
evidence on costs is reassessed periodically and should mitigate the risk of cost spikes
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illustrated above. Neither of the costs of these scenarios are reported in the cover sheet
of this Impact Assessment; they are included for illustrative purposes and decisions on
the trajectory will be made when more extensive evidence is available at the time of
setting carbon budgets.

Degree of international effort

2.4.20 The Act sets unilateral targets in statute for the UK to take responsibility for a share of
the global mitigation effort. It is likely that the resulting transition costs will be affected by
the degree of wider international commitment as this may affect, for example, the size of
markets for individual low-carbon technologies as well as the wider macroeconomic
conditions affecting the UK. However, there remains some uncertainty surrounding the
exact nature of the impact of differing degrees of multilateralism on mitigation costs.

2.4.21 Work for the Australian government®® showed relatively low impacts of differing degrees
of international commitment on domestic mitigation costs. However, research by the
IPCC found relatively high risks of asymmetric mitigation action resulting in the transfer of
productive capital to countries withduts car
likely that different approaches to modelling technological change account for some of
these differences (outlined in Box 3).

2.4.22 The Oxford Economics modelling looked at the macroeconomic impacts on the UK of
different degrees of EU and international effort by 2020. This work suggests that short
run costs to the UK could be slightly magnified in the event of more symmetric European
and international action, due to the initial negative impacts of foreign efforts on external
demand for UK exports. However, in the medium run (i.e. by 2020) costs to the UK might
be lower, due to smaller competitiveness effects.

Cost and availability of low-carbon or energy efficient technologies

2.4.23 Mitigation costs for a given emissions reduction trajectory are likely to be heavily
influenced by the availability and costs of key abatement technologies. Furthermore, the
speed of technological development is itself likely to be influenced by the decisions of
policy makers regarding the overall commitment framework (which establishes a value
for greenhouse gas reductions as well as incentivising Government or private sector
expenditure on research and development). A study commissioned by the Stern Review
found that the inclusion of induced technological change within modelling exercises could
lower Ztgwe estimated costs of stabilisation by one or two percentage points of GDP by
2030.

2.4.24 Results from the Oxford Economics modelling suggest that induced technological change
can affect the magnitude of costs in the short-term of meeting a reduction in emissions
by 2020. For example, sensitivity analysis in which faster technological change in
response to carbon prices was assumed suggested that the cost of mitigation would be
13% lower. Conversely, if technological change is not responsive to higher carbon prices,
costs of mitigation would be 7% more.?°

26 Energy Futures forum www.csiro.au/files/files/pbd1.pdf

" IpPC (2001) Third Assessment Report, using Computational General Equilibrium models with exogenous
technological change, estimated leakage rates for the first Kyoto period through uniform carbon taxes of between
5-20%. Babiker (2005) produced much higher leakage estimates ranging from 25 to over 100%; implying significant
losses of competitiveness for OECD countries using a global general equilibrium model.

*8 Barker T. et al. (2006)

? This sensitivity analysis was conducted around a purely illustrative 30% reduction of emissions in 2020, meaning

absolute changes in GDP are not comparable to the other transition cost figures cited.
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2.4.25 Analysis in 2007 using the MARKAL-Macro model examined the sensitivity of costs in the
long term to the level of innovation and availability of low-carbon technologies, including
both end-use and generation technologies. This work suggests that the long term GDP
impact (to 2050) could be significantly higher in a scenario where there were no
developments in technological innovation beyond 2010. For an 80% 2050 target the
GDP impact rises to £371billion compared to £171 billion with unrestricted innovation.
These numbers are based on different GDP growth assumptions to other modelling so
should not be directly compared. The figures are useful to show the sensitivity of the
results to the degree of innovation that is assumed 1 the costs can more than double if
the very pessimistic assumption is made that there is no innovation.

2.4.26 CCC MARKAL modelling considered the impact of Carbon Capture and Storage (CCS)
not being developed. This technology has the potential to make a significant contribution
to de-carbonising the power sector, but as yet is unproven at the scale required for large
power stations. CCC modelling also considered a scenario where there was no use of
nuclear as well as no development of CCS. Access to international credits was not
allowed in either case.

2.4.27 In the scenario without CCS, system costs were £274 billion, with total costs of £433
billion. With neither nuclear nor CCS system costs rose to £403 billion with total costs of
£663billion. CCC analysis concluded that the long term targets would be extremely
challenging without at least two of the three key low or zero carbon power generation
options being developed (nuclear, CCS or renewables).

The cost of fossil fuels

2.4.28 The long run levels of, and short term fluctuations in fossil fuel prices are key
uncertainties affecting energy markets. In general, relatively low fossil fuel prices
increase abatement costs as low-carbon alternatives become relatively more expensive,
and as demand for energy increases in response to low prices. In the electricity
generation sector the relative prices between the different fossil fuels, particularly coal
and gas, is an important factor in determining which is used.

2.4.29 CCC MARKAL modelling has compared the costs of meeting a 33% 2020 and 80% 2050
reduction target where fossil fuel prices are in line with the DECC central fossil fuel price
scenario and the DECC high high fossil fuel price scenario®. With high high prices, for a
MARKAL scenario with no imposed 32% renewable electricity target in 2020 the energy
system costs reduce to £206 billion compared to the non-carbon constrained world.
(With central fossil fuel prices the cost was £237billion) and the total costs reduce to
£324 billion (compared to £379 billion with central fossil fuel prices). For equivalent
reductions but with a renewable electricity target of 32% in 2020 with high high fossil fuel
prices the costs are reduced to £206billion (compared to £238 billion with central fossil
fuel prices) and total costs reduce to £324 billion (compared to £367 billion with central
fossil fuel prices).

2.4.30 These results indicate that fossil fuel prices represent a significant sensitivity when

calculating the relative costs of delivering carbon reductions. The total relative costs are
approximately 15% | ower where fossil fuel p

CONCLUSIONS

2.4.31 Analysis for the UK indicates that the long run costs of achieving the long-term
target of an 80% reduction in GHG will be consistent with the range of costs

30
http://www.berr.gov.uk/files/file46071.pdf
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identified by the Stern Review (which estimated that the long run costs of global
action to stabilise atmospheric greenhouse gas concentrations at 550ppm CO,e

are likely to be around 1% of GDP by 2050, within a range of +/- 3%).

2.4.32 The range of costs presented on the summary sheet are all derived from the latest
CCC MARKAL MED modelling.

Table 2: Estimated costs for the Climate Change Act

Scenario NPV NPV total
2020 2050 Other factors | Scenario system costs
reduction reduction costs (Ebillion)
(Ebillion)
33% 80% - Central 237 379
33% 80% High High Low 206 324
Fossil Fuel
prices
33% 80% No High 254 404
international
trading

2.4.33 There are strong grounds for including the full basket of greenhouse gases in our
emissions reduction targets: the science shows that each GHG causes climate
change, and the economics shows that least-cost abatement can be achieved
across the basket of GHGs as this provides us with the widest range of levers by
which to reduce emissions. I n addition,
framework mirrors the international framework.

2.4.34 Short and medium run (i.e. to 2020) transition costs could be in the upper end of
the range indicated by the Stern Review, although these are highly dependent on
the choice of transition path as well as the policy mix. It is important to note the
substantial uncertainties surrounding assessments of the precise costs (which
are outlined in Section 2.4).

Uncertainty and policy design

2.4.35 The analysis presented in this section suggests costs of mitigation are highly
sensitive to the choice of emissions reduction pathway as well as assumptions
regarding technology costs and, in addition, are moderately sensitive to those
regarding fuel prices. However, the underlying sensitivity of mitigation costs to
differing degrees of mitigation by other countries is less well understood.

2.4.36 The extent of these sensitivities implies the desirability of a flexible policy
framework which actively assesses, manages and, where necessary, reviews the
optimal pathway and delivery of transition to a low-carbon economy in light of a
wide range of factors including: the degree of international commitment to reduce
greenhouse gas emissions; the cost and availability of low-carbon or energy
efficient technologies; and the cost of fossil fuels. Detailed policy design issues
are set out and discussed in Section 3 in the light of these uncertainties.
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2.5 BENEFITS
Potential size of benefits from reducing CO, emissions

2.5.1 Delivering the GHG emissions reductions required by the Climate Change Act will
represent a full contribution from the UK towards global action to avoid serious climate
change. The 80% reduction in UK net emissions is consistent with a global stabilisation
of atmospheric CO2e concentration at 450-475ppm with an overshoot to 500ppm>!. The
precise outcome will depend on the final burden sharing agreement.

2.5.2 The precise reduction in UK emissions will depend on the trajectory that is taken towards
the long-term target.

2.5.3 Box 5 explains the methodology for valuing the emissions reductions resulting from UK
action and explains why a particular approach is needed in the context of the Climate
Change Act Impact Assessment, where the comparison under consideration is between
the UK taking no action on the one hand and reducing emissions to 80% below 1990
levels on the other. Damage costs from UK emissions are calculated for the year the
emissions are released by multiplying the level of emissions by the social cost of carbon
in that year. The benefits of action are the avoided damages i the reduction in damage
in the case where the UK takes action compared to the scenario where the UK does not
act.

2.5.4 According to the evidence of the Stern Review, the social cost of carbon will depend on
the stabilisation level of global emissions i it is higher at higher stabilisation levels.
Crucially, it is assumed here that global stabilisation levels will be higher T at business as
usual levels 1 if the UK takes no action to reduce its own emissions, since a global
agreement on climate change would not be negotiable. In contrast, if UK action to reduce
emissions spurs global action, then both UK emissions will be lower, and the social cost
of carbon will be lower, the combined effect resulting in lower overall damages from UK
emissions.*

Box 5: The Social Cost of Carbon (SCC) and the Climate Change Act IA: using the SCC
to Assess Non Marginal Changes in Emissions Reductions Targets

Technical rationale

The gov e rcurrenge ShadovsPrice of Carbon (SPC) is the estimate of the social cost of
carbon assuming the world is on a 550ppm stabilisation path. Results from the Stern review
indicated that the social cost of carbon varied by atmospheric concentration, with the Business
as Usual social cost of carbon being approximately three times higher. In 2008 the SPC is
£26/tC0O2 and the BAU SCC is £73.60 (in 2007 prices). The Government 6 s appr o a (
carbon valuation is currently being reviewed; a methodology paper has been peer reviewed by
SimonDietz(see Si mondés comments on carbon val uat
and the review itself is expected to be published later this year.

The current SPC is the appropriate value to use for actions/measures that induce marginal

31 http://hmccc.s3.amazonaws.com/pdf/TSO-ClimateChange.pdf

*2n practice, there is a risk that UK action, while certainly a necessary condition for global action , may not be
sufficient. The assumption that UK action will bring about global action is relaxed in the sensitivity tested in section
2.5.12.

32


http://hmccc.s3.amazonaws.com/pdf/TSO-ClimateChange.pdf

changes in emissions relative to the 550 ppm stabilisation path, and this was the basis for
deciding, as part of the previous review of the SPC, that it should be used in policy appraisals.
However, for a commitment such as the 80% target in the Climate Change Act the change in
emi ssions reflects the UKO0s contribution tao
is non-marginal i without it there is a compelling argument for assuming that the global
trajectory of emissions would be on a business as usual path. This is because UK action is a
necessary part of co-ordinated global action: a global deal with sufficiently ambitious cuts in
emissions is highly unlikely to be negotiable without action from developed countries such as
the UK.

There is, in any case, a moral case for the UK to contribute to any global action. Should it

prove possible to negotiate a global deal in the absence of UK action, then the UK would be
freeer i ding on the effort of other nations. T
leadership position.

The counterfactual for the Climate Change Act IA is a world where the UK makes no
commitment to reduce greenhouse gas emissions. For the arguments above, absence of UK
action is only compatible with the world being on a business as usual trajectory of emissions.
Action to reduce UK net emissions by 80% in 2050 is consistent with an equitable global deal
which would stabilize atmospheric concentrations of GHG at approximately 450-475ppm®3.
The correct comparison is therefore one of:

1 the UK reducing emissions by 80% by 2050, and the world being on a 450-475ppm
stabilisation target ; and

1 the UK not reducing emissions relative to business and usual and the world also being
on a business as usual trajectory of emissions.

If, as the Stern Review found, the social cost of carbon differs for different atmospheric
concentrations, then the valuation of UK emissions should reflect this. In figure 1, the benefits
of action are represented by boxes A, B and C. The damage costs of the emissions in the
counterfactual case should be valued at the BAU SCC and the damage costs of the emissions
in the case of taking action should be valued at the 450 ppm SCC. The avoided damage costs
are equal to:

Equation 1:

Avoided damages = UK emissions no action * BAU SCC i UK emissions 80% target * 450ppm SCC
Using a social cost of carbon that assumes that a low stabilisation target would be reached
with or without action would be equivalent to only capturing the benefit of box C, and would be

based on an assumption that the UK can successfully free ride on the efforts of other countries
to tackle climate change®.

Figure 1: lllustration of the avoided damages from the Climate Change Act

3 http://hmccc.s3.amazonaws.com/pdf/TSO-ClimateChange.pdf

* The valuation of carbon in the previous partial IA implicitly made this assumption, which, as argued here, is not a

realistic one.
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For the central estimates of the benefits of the Climate Change Act are valued using equation
1.

As a sensitivity the benefits of action are also calculated for a world where the UK takes action
but the rest of the world does not. The UK action would not significantly change the global
emissions trajectory from the BAU path (the UK share of global emissions is only 2%). This
means that the BAU SCC should be used to value the carbon in both the case where the UK
takes action and where it does not.

Avoided damages = UK emissions no action * BAU SCC i UK emissions 80% target * BAU SCC

It is important to note that where the UK takes action that is not reciprocated the avoided
damages will be distributed across the globe, while the UK will pay all the costs of action.
While the action may show a net benefit at the global level, the UK continuing to act while the
rest of the world does not, would result in a large net cost for the UK. Where there is
international co-operation and co-ordinated action the benefits of UK action will still be
distributed across the globe. However, in contrast, the UK will derive benefits from action from
all other countr i e sifcase thare woulddbe anet benefit for thherworld |
from action AND a net benefit for the UK.

Estimates of the Social Cost of Carbon, derived from the Stern Review are included in Annex
H.

n

2.5.10 MARKAL modelling provides annual CO2 emissions figures for the UK for both a
baseline scenario and for where the UK takes action. These can be used, along with
estimates of the social cost of carbon from the Stern Review to value the benefits of UK
CO2 emissions reductions. This will not value the benefits of reductions in the other
GHG gases. This is consistent with the costs of UK action where costs are only
calculated for delivering the required reductions in CO2 emissions. Just as the costs will
be larger due to the required reductions in non-CO2 GHG gases, so will the benefits of
action be larger. Using figures for CO2 only allows a comparison of the costs and
benefits of action on the level of CO2 emissions.
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2.5.11 A straight line trajectory towards an 80% reduction in CO2 emissions reduces UK net
emissions by approximately 9GtCO2. The net present value of the avoided damages is
£988billion when the green book discount rates are used (See box 6). If the avoided
damages are discounted at a rate consistent with the Stern Review, using a 2.1%
discount rate, then the avoided damages rise to £1,287 billion (not reported in the cover
sheet, to comply with Treasury Green Book recommendations).

Box 6: Discounting and the Climate Change Act IA

Monetary costs and benefits that are expected to accrue in the future are discounted in
appraisal to reflect the fact that people value future costs and benefits less than those occurring
today. Partly this reflects the fact that society is anticipated to be wealthier in the future, partly

The central estimate of the benefits of reduced emissions delivered by the Climate Change Act
uses a standard Treasury Green Book discount rate. A reduction in GHG emissions of 1 tonne
of CO2e is valued in the year that the reduction took place. To find the net present value of the
avoided damage this valuation is then discounted back to the present using a 3.5% discount
rate for the first thirty years, and then a 3% discount rate thereatfter.

The discount factor used by the Stern Review was different to the standard Green Book
discount rate for several reasons.

The Stern Review set out to assess, from a global perspective, the effects on the welfare of
current and future generations of very large and for all practical purposes, irreversible changes
to the environment, resulting from pollution induced climate change. The standard Green Book
assessment of the economic costs and benefits of expenditure proposals, is rarely concerned
with such major changes to the wealth and welfare of future generations. Discount rates are,
however, made up of several elements and the implications of each for the Stern Review was
examined.

While starting from the overall standard Green Book approach to discounting, the Stern Review,
because of its particular frame of reference, had to consider some fundamental ethical issues
concerning the responsibility of the current generation to future generations. This led the review
to conclude that it was not ethically defensible for a pure rate of social time preference to be
applied to future cost benefit calculations where these involved significant non-marginal and for
all practical purposes irreversible wealth transfers from the future to the present. This
consideration applied to the 0.5% pure social time preference element of the standard Green
Book discount rate.

Further, Stern did not apply a single fixed discount rate, but rather varied it according to the
prosperity of future generations. This is because we should attach a greater value to the
welfare of future generations that are relatively poor, compared to those who are relatively rich.
And, unlike other policy decisions, climate change has the potential to have a significant impact
on future growth prospects.

The Stern Review also had to take account of the effects on wellbeing of a large number of
possible alternative growth projections, analyzing the probability of these outcomes through a
Monte Carlo simulation. To allow for the effects of these various consumption projections the
Review used the standard Green Book parameter of 1 for the marginal elasticity of the utility of
consumption applying this to each growth projection endogenously. This follows Green Book
guidance and enabled the Stern Review to properly allow for the differing wealth effects of each
growth projection.

Last but not least, the Stern Review included an allowance in the discount for the possibility of
future events resulting in the human extinction. The 0.1% level used in the review is an
estimate, it being the lowest possible at the one decimal place level, and the review argued that
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it is a generous allowance for such a possibility. On the other hand the component of the
standard Green Book discount allowing for this exogenous catastrophic risk is 1%. This lies
within the range suggested by academic investigation and allows a larger set of possible risk
factors than simple species extinction. These factors relate to typical public expenditure projects
and include unforeseen changes in social and political objectives and priorities and to possible
wider changes in the economy society and technology which are not part of endogenous project
specific risk assessment. These factors wer
climate change that could also be said to allow for exogenous variation through the Monte Carlo
calculations.

Due to the endogenous discounting used in the Stern Review there is no single figure for the
discount rate used 1 the discount rate depended on the different scenarios analyzed. However
all the discount rates were in the range of 1.4% i 2.1 % with a lower discount rate being used in
the scenarios where future generations were relatively poorer.

For the Climate Change Act IA a sensitivity has been run, where the benefits of action have
been discounted using a Stern consistent discount factor of 2.1%. This has the effect of
increasing the benefits of action.

Benefits when the UK acts but the world does not

2.5.12 If the UK were to deliver an 80% reduction in UK emissions while the rest of the world
did not act then the global emissions trajectory would still be largely consistent with the
Business as Usual scenario. The benefits of UK action would be significantly lower
at £425billion and this benefit would be distributed across the all nations while the
UK would carry all of the cost of action. Unlike the case where the UK acts in concert
with the rest of the world, the UK would not receive any benefit from reciprocal action by
other nations. The long-term target under such a scenario would show a small net
benefit for the world as a whole, but would show a very large net cost for the UK T close
to all of t he ¢ o sThishighlights thecerdrdl dngportamcce of caz .
operative and co-ordinated international action on climate change.

Benefits of a steeper trajectory for UK emissions to 2020

2.5.13 If the UK were to adopt carbon budgets requiring a further and faster reduction in UK
emissions the avoided damages would increase. A trajectory requiring a 38% reduction
in emissions in 2020, with a reduction of 80% in 2050, would avoid damages of £1010
billion i assuming that the further and faster action does not significantly alter the global
stabilisation trajectory.

Benefits of greater predictability to households and firms

2.5.14 No estimate of the benefits from greater predictability to households and firms has been
attempted. The value of this will depend on the mix of policies implemented by
Government to meet the agreed carbon budgets. No assessment of the potential
ancillary effects from domestic mitigation policy, such as improved public health,
increased energy security, and reduced fuel poverty, has been estimated.

Co-benefits of Climate Change mitigation

2.5.15 Many measures or policies that are introduced to reduce Greenhouse Gas (GHG)
emissions also act to reduce air pollutant emissions, and the associated externalities.
This is primarily because of the emissions of both types of pollution from the combustion
of fossil fuels. Some measures increase air pollutants 1 for instance the use of residential
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bio-mass. The importance of estimating these ancillary costs or benefits (or co-benefits)
is to understand the full impacts on society from climate policy. Whilst the full benefit of
GHG reductions from climate policy will mostly be experienced by future generations, the
ancillary co-benefits of climate policy occur now.

2.5.16 Defra commissioned an extension to the MARKAL modelling to quantify the air quality
impacts of changes to the UK energy system driven by climate change policy. A final
report was delivered in November 2008. In 2050 the annual undiscounted reduction in
damage costs exceeds £3billion.

2.5.17 The net present value of the avoided damages from improved air quality are £32billion.

CONCLUSION

2.5.18 Overall, analysis suggests that there is a strong case for making emissions
reductions, compared to the potential costs of doing nothing to combat climate
change. The exact benefits from reducing emissions will depend on the trajectory
of emissions reductions and the mix of polices chosen to reduce climate change.
For a central scenario with a reduction in CO, emissions of 33% in 2020 and 80% in
2050 the benefits of action are estimated at £1020 billion, where the UK acts as part
of co-ordinated global action. The benefits of action are estimated at £457billion
when the UK acts but the rest of the world does not. Ancillary air quality benefits
of £32billion are included in both cases.

Table 3: Estimated Benefits of the Climate Change Act:

Scenario Reductions in CO, Air Quality Total Benefits
(Ebillion) benefits (Ebillion) (Ebillion)
Low 425 32 457
High 088 32 1020

2.5.19 Further benefits from reduction in non-CO2 GHG emissions are not valued in this
range of benefits.

2.5.20 The illustrative range for the net cost of the Climate Change Act is presented
below in table 4.

Table 4: Estimated Net cost of the Climate Change Act:

Net cost of Climate Change Act
Cost Benefit NPV net cost
Central 379 1020 -641
Lower bound 404 457 -53
Upper bound 324 1020 -696

2.6 Estimating Distributional Effects

2.6.1 The impacts of climate change mitigation policies are likely to be unevenly distributed
across sectors and households. The distributional impacts will be affected by the extent
to which the UK acts unilaterally and by the particular policy mechanisms used in each
sector. As mitigating climate change is a relatively new objective for Government, there
are not yet any substantial ex-post (i.e. retrospective) econometric analyses that illustrate
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the distributional and employment effects induced by mitigation policies. As such, much
analysis of these potential effects is based on theoretical reasoning and simulation
studies which must be interpreted cautiously. This section discusses the possible
distributional impacts of achieving the headline targets in the Act.

Energy intensive industries

2.6.2 The Stern Review suggests that industrial sectors which have high energy-intensities of
production and that are highly exposed to international competition are likely to
experience the most adverse impacts on output and employment. The Stern Review
analysed the potential effects of implementing a carbon price of £19/tCO.e on the UK
economy using input output tables.>* It found that energy intensive sectors are most likely
to be adversely affected by mitigation policies. However, it also found that only six of the
123 UK sectors were projected to face an increase in variable costs of 5% or more from
higher energy costs as a result of carbon pricing. *® This is because many sectors tend to
trade mostly inside the EU. For example, trade intensity falls seven-fold in the cement
industry when restricted to non-EU countries and four-fold in pulp and paper, plastics and
fibres. As such, mitigation through the EU-ETS and other policies such as EU-wide
regulation which establish a single carbon price across the trading block have the
potential to substantially reduce the risk of competitiveness impacts.

2.6.3 Overall, research undertaken as part of the 2007 Energy White Paper suggests that the
imposition of carbon constraints may cause some structural adjustment in the economy,
with output and employment re-allocated from energy intensive to non-energy intensive
sectors. The analysis suggests that working cooperatively, and especially through the
EU-ETS, minimises the effects on those sectors exposed to international competition.
Further analysis, considering the impact under a scenario where a carbon price is
i mposed more symmetrically across the EU,
mitigation strategy which places primacy on the EU-ETS for these sectors, shows
reduced structural effects and competitiveness risks.

Non-energy intensive sectors

2.6.4 Climate change mitigation policies may have some impact on less energy intensive areas
of the economy, predominantly those in the service sector. However, the extent of this
impact is likely to be limited by the fact that these sectors typically have a very low ratio
of energy costs to output - often less than 2% (compared to typical labour costs in the
region of 26%).3” As such, a marginal increase in energy prices as a result of the
introduction of a carbon price is unlikely to have a substantial impact on overall
production costs, especially when considered in the context of natural fluctuations in the
fuel markets (see next section on energy prices and consumers). Any cost increases
could be offset partially by inducements to innovate and use energy more efficiently (see
section in on encouraging innovation and resource efficiency).

2.6.5 Some sectors of the UK may be well placed to benefit from its early action, such as
environmental consultancy services. As a major provider of financial services, it is likely
that the UK, and particularly London, will benefit from growth in an international carbon
market: city industrial and financial experts have quickly developed expertise in
forecasting and hedging carbon prices and developing futures markets which support the
operations of the EU-ETS.

% Stern Review, Chapter 11.
% Sectors identified were gas supply and distribution; electricity production and distribution; refined petroleum;
cement; fertilisers; and fishing.

372005 estimate in Annual Business Inquiry (see www.statistics.gov.uk/abi/)
38



Consumers and energy prices

2.6.6 Carbon abatement will entail some costs and can therefore increase energy prices. The
existence of the EU-ETS is, for example, having an impact on electricity prices in the UK
because electricity generators can pass on the cost of carbon allowances to consumers.
Overall costs can be minimised by setting the right policies in place to incentivise the
most cost-effective methods of mitigation. The size of the impact depends on the scale of
effort to deliver carbon savings across the EU, when these emission reductions occur,
and the degree of pass-through of the carbon price.

2.6.7 Climate change mitigation policies will affect the users of energy intensive products as,
ultimately, all costs of energy price rises will be borne by consumers. However, analysis
conducted by the Stern Review suggests that cost increases may not necessarily be
particularly large for households. The input output analysis identified a 0.9% long run
increase in consumer prices arising from a £19/tCO, carbon price.*® Furthermore, climate
change mitigation policies may incentivise the take-up of cost effective energy saving
technologies among energy users. While it can be argued that measures to mitigate
climate change will increase the number of households exposed to fuel poverty, the
extent of this could be limited by energy efficiency inducements as well as carefully
targeted policies to address such secondary effects. The Committee (in advising on
carbon budgets) and the Government (in setting them) will have regard to this issue
when implementing the framework.

Encouraging innovation and resource efficiency

2.6.8 The potentially negative impact of mitigation policies as a result of higher energy prices
(leading to a potential increase in fuel poverty) and reduced growth may be offset by
induced improvements in energy efficiency. Analysis attributed positive macroeconomic
effects to energy efficiency policies implemented as part of the Climate Change
Programme in the form of lower inflation and higher output, in particular: a 0.3%
reduction in the annual growth rate of prices (i.e. lower inflation) for 2005-10 and a 0.1%
increase in the annual GDP growth rate for 2005-10.%° Analysis in the 2007 Energy White
Paper identified significant cost effective abatement potential across the UK economy. It
is likely that further policies could help uncover further economic benefits. For example,
analysis of the potential impacts of the Carbon Reduction Commitment*® suggested that
there was significant, untapped cost effective potential for emission reductions in large,
non-energy intensive organisations (up to 11% of current emissions from the sector).
Energy efficiency measures are clearly an important policy tool, with reduced energy use
having not just macroeconomic benefits but important co-benefits such as reduced fuel
poverty and increased energy security. Such considerations are key when considering
the unilateral nature of the emissions reduction framework.

2.6.9 Furthermore, some academics challenge the traditional theoretical view that early
adopters of climate change mitigation policies adversely impact on their industries by
creating additional costs. Porter identifies examples of environment regulation/policies

which | ead to innovation by creating pressu
and/or more efficient production technologies and processes.**De nmar kds succe

wind energy is often cited as a case of regulation-led innovation, creating both local jobs
and expertise that has been exported globally. The overall costs of regulation depend on

%8 Stern Review Chapter 11.
%9 Barker et al,. The Macro-Economic Rebound Effect and the UK Economy, A report to DEFRA May 2006.
www.defra.gov.uk/science/Project_Data/DocumentLibrary/EE01015/EE01015 3554 FRP.pdf
“6Energy Efficiency and Trading Part I1: Options for
NERA consulting 2006.
“1 M. E. Porter, C. van der Linde, (1995), fiToward a New Conception of the Environmenti Competitiveness
Relationshipg Journal of Economic Perspectives, Fall 1995, pp. 977 118.
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the precise policy context. However, it is likely that performance standards induce the
creation and adoption of new technologies although at some real opportunity cost.*?

The choice of policy mix

2.6.10 The choice of policy instrument is also likely to have a significant distributional effect:
regulation, market mechanisms or fiscal measures will have divergent distributional
impacts. However, even within these particular tools different designs are likely to have
markedly different sectoral impacts. For example, the allocation methodology used by an
emissions trading scheme will have large distributional impacts. When allowances are
grandfathered® there is scope for some emitters to make windfall profits by passing on
the (opportunity) cost of the allowances despite receiving costless emissions allocation
rights. Analysis by the Department for Business, Enterprise and Regulatory Reform
(BERR) has estimated that the large electricity generators could have gained £1.2 - £1.3
billion in 2005 arising from grandfathering of emission allowances under the EU-ETS.

2.6.11 Overall, the distribution of impacts from implementing the proposed carbon
management framework is likely to be uneven. A small number of energy intensive
industries (particularly those exposed to international competition), may be
affected more significantly while less energy intensive areas of the economy, such
as services and residential, are likely to be much less affected. Other sectors, such
as environmental consultancy and financial services, may have opportunities to
benefit from more robust mitigation frameworks, especially if these are replicated
internationally.

2.6.12 The degree to which UK mitigation is replicated internationally is likely to have an
important influence on the distribution of costs, particularly for sectors which are
exposed to high degrees of international competition.

2.6.13 Ensuring an efficient and fair distribution of the costs of action to tackle climate
change across UK society will be a key goal of climate change policy development
going forward.

“2See, for example, Palmer, K., W.E. Oates and P.R. Portney (1995): 'Tightening environmental standards: The
benefit-cost or the no-cost paradigm?' Journal of Economic Perspectives 9:1197 132

43 Grandfathering involves allocating allowances to firms on the basis of their past emissions. Firms that polluted
more in the past would have larger shares. Grandfathering has the disadvantage of favouring existing firms and
creating barriers to entry by new firms wanting to set up.
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3. Detailed Analysis of Measures

3.0.1 This section sets out a detailed assessment of the impacts from the provisions contained

3.0.2

in the Act to establish a framework for the management of climate change policies.

Detailed analysis of the i medsotutioss are presénteeé Go v

Further details on the impacts of the Renewable Transport Fuels Obligation** ,provisions
on Climate Change Adaptation, Corporate Reporting, Powers to place obligations on
generators and by area and the Waste Incentives for Local Authorities can be found in
their respective Impact Assessments.

3.1 Provisions for the Management of Climate Change policy

3.1.1

This section provides a qualitative description of the impacts of the package of measures
in the Act. This is principally because the detailed quantitative costs and benefits will
depend on the precise emissions reduction pathway and carbon budgets set, and the
ways in which this reduction pathway is intended to be met. It is therefore crucial that on
recommending and setting budgets, the Committee on Climate Change and the
Government respectively provide an assessment of the costs and benefits of achieving
the budgets.

Issue 11 Provisions for establishing the long term targets and trajectories.

3.1.2

3.1.3

3.14

3.1.5

3.16

| t i s desirabl e that the Government 6s fr ame:

predictable mitigation objectives. Credible policy frameworks are needed to drive
sufficient low-carbon investment which is essential for the transition to a low-carbon
economy. However, the underlying uncertainties outlined in Section 2.2 mean that any
framework needs to be flexible to allow decision-makers to respond to unexpected
circumstances or revised information affecting the relative costs of actions and inaction.

The current system of non-statutory targets arguably does not provide a strong enough
framework to give UK households and firms an unquestionable assurance that the
Government is committed to ensuring long-term emissions reductions. This is likely to
reduce the willingness of firms and households to make the investments needed for the
transition to a low-carbon economy, and may increase the cost of mitigating climate
change.

The Act includes a statutory target to reduce GHG emissions by at least 80%, through
domestic and international effort, by 2050 (compared to 1990 levels) and, in addition, a

system of statutory five-y e ar | y &6 c ar b o rpladediindsgandanlegislatian fob e

at least three periods (15 years) ahead, in order to provide a medium-term trajectory
towards the delivery of the 2Galmtonagheget .
aggregate quantity of GHG emissions permitted over a five year period.

Carbon budgets will initially be established for the periods 2008-12 (consistent with the
first Kyoto Protocol commitment period), 2013-17 and 2018-22. The budget for 2018-22
will be set consistent with the 2020 target in the Act, which is currently at least a 26% cut
in CO, emissions by 2020 ( but we wi | | need to take on
the appropriate level of the 2020 target), providing a firm legislative boundary for the
trajectory to 2050.

The Government of the day is directly accountable to Parliament for the delivery of both
the 2050 target and the achievement of the five-year budgets. In the event that budgets
are exceeded or the target not met, the Government will be required to lay before

* Details of the impacts of the RTFO provisions contained in the bill are set out in Annex F.
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Parliament a report setting out proposals and policies to compensate in future periods for
the excess emissions. Parliamentary approval is required in order to amend the targets
and budgets. More detailed analysis of the circumstances in which these targets and
budgets might be amended is provided in Issue 3 below.

3.1.7 TheActr equires the Government to puthdnetdJK 6i ndi
carbon account in each budget year. This provision provides further information to
indicate the expected level of emissions and create the right signals for investors, while
retaining the flexibility for the net carbon account to vary from the expected trajectory
within the budget period. Indicative ranges are preferred over annual targets because
they strike the balance between providing certainty over the long term trajectory for
emissions with allowing flexibility for emissions in any one year to vary by a small amount
from the intended trajectory. Box 7 below discusses annual targets in more detail.

Benefits:

3.1.8 A system of statutory targets, supported by five-yearly carbon budgets established three
periods (15 years) ahead, will enhance the level of predictability for households and firms
making longer term investment decisions and actions to reduce their GHG emissions.
This system will establish a more clearly defined trajectory towards a low-carbon
economy, and may allow emissions reductions to be achieved at a lower cost. Statutory
targets will also provide Parliamentary controls over the long-run emissions targets and
their revision. This is particularly important given the negotiations on a global and
comprehensive agreement have not yet been concluded and it is therefore not yet clear
what the contents of the second commitment period of the Kyoto Protocol (starting 1
January 2013) will entail.

3.1.9 Carbon budgets will be set with a view to achieving an appropriate balance between
social and economic costs and benefits (illustrative impacts of different trajectories on
mitigation costs are outlined in Section 2.2). They thus retain some inherent flexibility to
allow Government to manage policy in response to, for example variations affecting
energy demand (particularly if such unexpected events occur early in a budget period),
whilst at the same time ensuring that every tonne of CO.e counts towards the budgets.
Section 3.3 considers mechanisms for the provision of additional flexibility. The first
Kyoto phase and Phases | and Il of the EU-ETS are also expressed in terms of average
annual emissions over a five-year period (2008-2012).

3.1.10 Furthermore, this approach creates a policy framework to enable the UK to demonstrate
leadership, thereby helping to foster the conditions for further international cooperation,
in a way which is consistent with international emissions reduction obligations under the
Kyoto Protocol and as partofthe EU-ETS. The UKG6s demonstrati on
increase the chances that a multi-lateral agreement can be reached that is consistent
with the long-term aim of avoiding dangerous climate change.

Costs:

3.1.11 The likely range of cost associated with achieving long run emissions reductions is
discussed in detail in Section 2. The cost of making a binding commitment will depend on
the level of flexibility that is retained in the framework to mitigate the impact of the
uncertainties, such as fuel prices and unexpected events that could result in higher or
lower emissions than expected. The costs and benefits of the flexibility mechanisms are
discussed in Section 3.3. These mainly relate to the administration cost of amending a
target if required in the future, in the light of significant developments in climate science
or in international law of policy.
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Box 7: Setting annual targets for emissions reductions.

The length of time over which the budget is set will determine the flexibility and credibility of the
framework.

Binding annual targets would constrain the discretion of policy makers to respond to changes in both the
medium and long run expected cost of mitigation. In the short-term, actual emissions are affected by a
large number of factors that can cause emissions to rise or fall unexpectedly (such as an unexpectedly
cold winter leading to higher-than-expected heating fuel demand). These fluctuations might require the
Government to adopt additional measures at short notice to ensure that annual emissions budgets are
met. Purchasing additional emissions reduction credits at short notice to cover annual fluctuations may
increase the overall cost of mitigation. This has the potential to reduce the credibility in the policy
framework because households and firms may perceive that a Government has an incentive to focus on
short term mitigation objectives rather than consider longer term policies that would tackle climate
change more cost effectively.

A longer period of 5 years for carbon budgets is therefore preferred, as this balances the need to provide
short term flexibility with long a run commitment to emissions reductions.

Issue 2: Establishment of the Committee on Climate Change

3.1.12 There are potentially a number of different pathways to the proposed statutory targets in
2020 and 2050. The choice between these pathways is likely to impact on the overall
costs of mitigation and the achievement of a range of other economic, social and policy
objectives,aswellas t he UK6s ability to show internal
mitigation. Balancing these considerations is a complex and technical task T evaluating
climate change costs and uncertainties is a rapidly developing area of research and one
which requires highly specialised skills.

3.1.13 In establishing mitigation objectives, the Government needs to balance evidence from a
range of sources on the potential costs and benefits of action, factoring in the impacts on
wider policy objectives such as maintaining secure energy supplies and promoting
economic prosperity.

3.1.14 The Committee on Climate Change has therefore been set up to advise Government on
the level of the carbon budgets and thus the shape of the optimal trajectory towards the
achievement of the 2020 and 2050 targets, based on detailed analysis of the dynamic
costs and benefits of abatement.

3.1.151In forming its advice, the Committee is required to consider a broad set of factors (which
the Government itself will also take into account when actually setting the budgets). It is
envi saged that this broad range of factors
comprehensive and does not seek to achieve emissions reductions at the expense of
economic growth or other objectives. In order to increase transparency and
accountability the Committee is required to publish its advice and supporting analysis to
Government on the level of the carbon budgets, as well as the minutes of the
Co mmi b meetngs.

3.1.16 As well as advising the Government on the optimal trajectory, the Committee is required
to advise the Government in relation to:

1 As its first task, whether the 2050 target should be amended (including 7 although
this is not specified in legislation T the question of whether other greenhouse gases
should be included in the target, and the impacts of including emissions from
international aviation and shipping);

1 any further Government review of the targets in the BiIll;
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the balance of emissions reduction effort to be achieved overseas and domestically;
the respective contributions towards meeting the budgets of those sectors covered
by trading schemes, and other sectors, and those sectors of the economy in which
there are particular opportunities to reduce emissions;

any use of banking and borrowing facilities; and

any other issue on request from the Government.

= =

1
1
3.1.17 The Government is also requiredt o seek the Committeeds advi

introducing the first set of regulations on the use of carbon credits;
making regulations to include international aviation or international shipping
emi ssions in the UKOG6s targets and budget s;
1 determining the base year for greenhouse gas emissions other than carbon dioxide
and before making regulations; and
1 recognising new types of carbon units as valid, or changing the value of carbon units.

1
1

3.1.18 The Committee, through the work of a dedicated sub-committee, must also advise the
Government on progress on its adaptation work, specifically:

the adequacy of the adaptation programme to address the risks;

the contribution of the adaptation programme to sustainable development;
progress on implementation of the adaptation programme; and

directions issued to reporting authorities on adaptation.

= =4 —a -

Benefits:

3.1.19 The establishment of the Committee to advise on the pathway towards the achievement
of the 2020 and 2050 statutory targets will have a number of key potential benefits. It will
strengthen the institutional structure through which to improve the way the UK manages
carbon in the economy by:

1 increasing transparency surrounding the determination of a carbon abatement
pathway (a process currently influenced by a range of different stakeholders in a
way which is not always visible to the public); and

1 ensuring broad and explicit representation from a range of stakeholder groups to
ensure a full understanding of the complex matrix of costs, benefits and risks
associated with action to mitigate climate change.*

3.1.20 The role of the Adaptation Sub-Committee is to provide independent scrutiny to

Government through the Committee, in relation to:

the preparation of the UK risk assessment in particular its methodology and conclusions;

the i mplementation of the Governmentodos Adap
reserved matters), highlighting areas where the Government is doing well, and areas

where it is falling short on delivering changes; and

9 any relevant topic suggested by the Government and the Devolved Administrations.

1
1

> The Committee will be staffed by a highly analytical Secretariat, and a Board made up of members reflecting
expertise in areas relevant to calculating the abatement pathway: business competitiveness; climate change policy;
climate science; differences in circumstances between England, Wales, Scotland and Northern Ireland and the
capacity of national authorities to take action in relation to, climate change; economic analysis and forecasting;

emissions trading; energy production and supply; financial investment; technology development and diffusion.
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3.1.21 In addition, the Committee will provide independent advice to Parliament on the progress
that has been made towards meeting the statutory emissions reductions (considered
later under Issue 10).

Costs:

3.1.22 There will be resource costs associated with the establishment of a new independent
body to cover, for example, remuneration and related costs of committee members and
its secretariat, and the management of office facilities. Overall, for the Committee on
Cli mate Changeo6s thesaake esiimatethio beiinghe regian of,£1.6
million in 2007/08 (while the Committee is in shadow form as a non-statutory body) and
£2.73 million in 2008/09 (this includes provision of £150,000 for establishing the
Commi tt eeds c o)rThedbudget fer 2009/ 1 onwards ys estimated to be
approximately £2.6 million. The Committee will be funded by the UK Government and the
Devolved Administrations. Table 5 below provides a short breakdown of these expected
costs.

Table 5: Outline of Estimated First Year and Ongoing Costs of Committee on Climate

Change
2007/08 (Shadow Ongoing costs - (post
Function Committee)** Royal Assent)*

Secretariat £680,000 £1,300,000
Committee £62,000 £210,000
Research £750,000 £500,000
Running costs £132,000 £300,000
Accommodation - £270,000
Corporate identity*** - £150,000
total £1,624,000 £2,730,000
Notes

*Ongoing costs are only estimates at this stage.

** To enable the Committee to provide its advice on the first three carbon budgets before 1* December
2008 as required by the Bill, the Committee is being set up in shadow form ahead of Royal Assent.
2007/08 costs reflect that the shadow Committee secretariat and members will only be in place part way
through the year.

**Corporate identity costs will only be incurred in 2008/09, when the Committee becomes a statutory
body after Royal Assent.

3.1.23 There will also be similar costs associated with the adaptation sub-committee. Overall
these costs are estimated to be in the region of £774,000 annually once the sub-
committee is established.

Table 6: Outline of estimated Ongoing Costs of an Adaptation Sub-Committee on
Climate Change

Function Ongoing costs *
Sub-Secretariat £340,000
Sub-Committee £240,000
Research £150,000
Running costs £136,000
Total** £866,000

Notes
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* Ongoing costs are only estimates at this stage.

Issue 3: Review of statutory targets and/or interim budgets

3.1.24 It is important to consider whether, and in what circumstances the proposed system of
unilateral statutory targets and budgets could be amended in the context of managing
environmental risk, economic cost and wider policy objectives effectively.

3.1.25 The Government has the ability to review the 2050 and 2020 statutory targets in the light
of significant developments in climate science or in international law or policy. For
example, a review might be exercised in the event that a new multilateral agreement
requires the UK to adopt more stringent emissions reduction targets. Alternatively,
changes in our understanding of climate science might imply the need for higher or lower
degrees of emissions reductions internationally, which would need to be reflected in the
domestic framework.

3.1.26 There is some flexibility to amend statutory carbon budgets as a result of significant
changes affecting the basis upon which the Secretary of State originally set, or last
amended, the budgets. So, for example, the Government could seek agreement from
Parliament to amend the level of the carbon budgets if it became clear that the emissions
forecasts used when a budget had initially been set proved to be significantly inaccurate.
(Similarly the Government can also seek agreement from Parliament to amend the length
of the budgets.) This could result from large changes in the price of gas on international
markets, or the pace of development in a new technology such as carbon capture and
storage, such that the only policy options available to meet a budget would result in
unacceptable economic costs. However, to ensure credibility and minimize the impact on
expectations, the same Parliamentary process would be used for amending budgets as
was used to set them in the first place.

Benefits:

3.1.27 The capacity to review budgets or targets will enable policy makers to:
1 minimise economic and social costs and competitiveness risks arising from
significant changes to key drivers of mitigation costs; and,
1 continue to demonstrate international leadership in the light of revised assessments
surrounding environmental risk.

3128The Government6s decision as to whether to
targets or budgets would be subject to Parliamentary approval under the affirmative
resolution procedure. In the case of amending carbon budgets, the Government would
also be required to seek advice from the Committee.*® Overall, given the political and
Parliamentary risks and constraints surrounding the execution of any review clause, it is
likely that the adverse impact of such a mechanism on certainty would be limited.

Costs:

3.1.29 Having no facility to amend targets would provide households and firms with the greatest
degree of certainty surrounding the intention of Government to manage policies designed
to deliver a defined level of emissions reductions in a particular time period. However, the
understanding of the level of environmental, economic and social risk for given
concentration levels of greenhouse gases is still developing. Tightly restricting the
capacity of the Government to amend either the long run or interim target might result in
exposure to undesirable economic costs or competitiveness risks, and raise the costs of

“® The statutory targets could be changed by the Government only after seeking the advice of the Committee on
Climate Change.
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tackling climate change. This may potentially reduce the credibility in the framework as a
whole.

3.1.30 A facility to review targets reduces the predictability for households and firms about the
l ong run scale and timing of the Government
increase the overall cost of reaching a given mitigation goal as households and firms
may delay the decision to invest in low-carbon technologies.

Issue 5: Emissions from international aviation and shipping

3.1.31 Emissions of greenhouse gases from international aviation and shipping represent an
increasing proportion of total global greenhouse gas emissions. Emissions from aviation
in particular are increasing at a faster rate than emissions from other sectors.

3.1.32 However, given the international nature of the industries, emissions from international
aviation and shipping are currently excluded from the targets as there is not yet an
agreed methodology on how to assign these emissions to individual countries. Careful
consideration therefore needs to be given as to how it is most appropriate to handle
international aviation and shipping in the context of a unilateral UK target.

3.1.33 Reflecting these current uncertainties, the Act requires that emissions from international
aviation and shipping must be included in the targets by 31%' December 2012 or that the
Government must report to Parliament on the reasons why these emissions have not
been included. If these emissions were to be included, the Government might at that
point wish to revisit the level of the targets.

3.1.34 The assessment below considers the impact of including international aviation and
shipping emissions within the UKGO6s targets.
appropriate level of the targets following inclusion.

Benefits:

31351 ncluding international aviation and shipp
proportion (depending on the allocation methodology used) of these emissions would be
assigned to the UK. Assuming that the levels of the targets and budgets were kept the
same, this would increase the amount of emissions covered by the targets and therefore
the level of action needed to meet them.

3.1.36 1t is worth noting the possibility that greater regulation of international aviation and
shipping emissions allocated to the UK might not result in reduced emissions, if aviation
and shipping journeys were displaced to other countries. There may also be a risk of
emissions increasing as the displacement effect distorts journey patterns.

Costs:

3.1.37 1 n order t o include i nternational targetsj at i o
methodology must be created to definethe UK6s share of these emis
UK6s share of emi ssion credits purchased b
unilaterally adopting a particular methodology, the UK could compromise negotiations on
developing an internationally agreed methodology and delay international action on
tackling these emissions.

3.1.38 As aviation and shipping are international industries, the UK is continuing to push for
action to be taken at an international level. As a first step towards a global solution for
aviation, it is to be included in the EU Emissions Trading Scheme (EU ETS) from 2012.

From 2012, emissions from all flights arriving in and departing from European airports will
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be capped at 97% of average 2004-06 emissions; from 2013, the cap will reduce to 95%
of average 2004-06 emissions. Any emissions above this level would therefore either
need to be abated by the aviation sector itself, or met through the purchase of emission
reductions el sewhere within the EU ETiBnin
the EU ETS there will be no growth in aviation emissions from 2004-6 onwards that
would not be met with compensating reductions elsewhere in the EU emissions trading
scheme.

3.1.39 Given the currently limited amount of cost-effective abatement potential in the aviation

and shipping sectors, it may be less costly overall to achieve the additional reductions in
other sectors of the economy, and for the aviation and shipping sectors to purchase
allowances generated by these reductions. With aviation in the EU ETS from 2012,

inclusion in parallel of aviation in the

system, by restricting the ability of UK operators to trade. It is possible that inclusion of
these emissions in the WHyhave thaaffecteof requinmg thd
UK to make further reductions in other sectors, as unused aviation allowances would
merely be sold on for use elsewhere within Europe and overall emissions levels would
remain the same.

Conclusion:

3.1.40 The Act requires that emissions from international aviation and shipping must be

included in the targets by 31° December 2012 or that the Government report on the
reasons why these emissions should continue to be excluded. In reviewing
whether to change the targets as a result i and if so, how to do so T the
Government will need to take into account a range of factors, including advice
from the Committee, the broader international context and the potential economic
cost.

3.2 Provisions to allow flexibility in the Governme nt 6 s r e scphpnoateslange o

|l ssue 6 : Allowing the use of O6traded effor

3.2.3

3.24

As greenhouse gas emissions are a global externality, the location of emissions
reductions does not change their environmental value. However, it may be cheaper to
abate in some sectors than others due to greater availability of mature technological or
process substitutes. Alternatively, investment in less developed countries may deliver
relatively greater emissions reductions due to the existence of less efficient capital stock.
Flexibility to choose where to invest to reduce greenhouse gas emissions is a key pillar
of existing multilateral frameworks.

The Kyoto Protocol establishes a system of tradable emissions reductions credits, (the
Clean Development Mechanism (CDM) and Joint Implemention mechanisms(Jl)), which
allow MAnnex 10 ¢ o u (develdped £ountries with direct emissions reductions
obligations) to invest in mitigation projects in other countries in order to meet their own
greenhouse gas reduction targets. This may also be consistent with wider policy
objectives on international development, as it can result in the transfer of finance and
technology to developing countries. However, the Kyoto Protocol also supports the
Aprinci pémenmtfasiupppd, which asserts that
project mechanisms in a way which is supplemental to domestic emissions reductions
meaning they should therefore achieve a significant part of their emissions reductions
obligations through domestic effort.
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3.2.5 The Act provides the Government with powers to introduce policies which allow for
flexibility in terms of where emissions reductions are realised, across the entire economy
(including those sectors not currently covered by the EU-ETS). It might also be possible
to meet budgets through the purchase of EU allowances (EUAS), or JI or CDM emissions
reductions credits.*’

3.2.6 The Committee advised on the appropriate balance of domestic emissions reductions
versus financed emissions reductions overseas. In providing this advice, the Committee
considered:

1 the marginal and dynamic costs of domestic abatement in sectors outside the EU-
ETS in relation to the expected international carbon price. This would need to factor
in assessments of potential ancillary effects, such as improved public health,
increased energy security, and reduced fuel poverty, which are likely to reduce the
net cost of domestic mitigation policies;*® and,

1 the potential impact of purchasing emissions reductions overseas on the capacity of
the UK to demonstrate international leadership (resulting in slower transformation in
the carbon intensity of domestic markets).

Benefits:

3.2.7 Allowing sufficient purchases of effort to realise emissions savings internationally
increases the flexibility of the framework, thereby potentially reducing mitigation costs of
reaching a given level of emissions reductions. However, the level of benefits will depend
on a number of factors such as the cost of abatement, both domestic and overseas, the
level of the emissions reductions undertaken in the UK and abroad and any limits to the
use of credits. Analysis suggests that there is significant potential for the use of project
credits to reduce the direct costs of the EU ETS. The benefits to the UK will depend on
the extent to which it will be a net buyer of credits in the EU ETS.

3.2.8 Failure of the UK to participate in international emissions reduction markets could
discourage the level of ambition of other countries who followed suit, and deny the UK
potential links to emissions trading schemes being developed and proposed in a number
of countries (e.g. Norway, Switzerland, Japan and Australia, New Zealand, and state-
level schemes in the US). Furthermore, it would limit ability to transfer finance and
technology to developing countries through the use of project credit mechanisms.

3.2.9 The carbon market itself also brings benefits to the UK. London is at the centre of the
global carbon market, and UK companies are providing valuable emissions trading
services (such as brokerage and verification). The World Bank State of the Market report
for 2006 valued the project market at $5.4 billion, with the UK having a 50% interest in
those credits. In addition, the EU ETS market was worth approximately $20 billion, with
an estimated 80% of that trading involving the UK. This would put the combined value to
the UK at $18 billion. Given a successful resolution of the negotiations on a global and
comprehensive climate change deal, the market is expected to grow by a factor of 20 by
2030. If the UK share was 25%, the direct value to the UK would be $125 billion.

Costs:

3.2.10 The principal disadvantage of purchasing emissions reductions credits is that it might
encourage Government and firms to use overseas credits as a cheaper short-term option

47 Although it is important to recognise that the existence of project credit markets beyond 2012 is subject to a

subsequent international agreement

8 Section 9.2 of the Synthesis of Analysis of the Energy White Paper 2007 www.berr.gov.uk/files/file39198.pdf
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to reduce emissions. This may restrict the pace of decarbonisation of the UK economy
and lead to higher mitigation costs in the long run.

3.2.11 In addition, preliminary analysis by the Office of Climate Change looked at the impact on
Annex 1 countries of a range of supplementarity restrictions given an assumed set of
emissions reduction targets. Results from scenarios which impose no supplementarity
restrictions suggest that this would minimise the global cost of meeting a global target.

3.2.12 Applying supplementarity restrictions on all regions is expected to increase costs. The
effect on regions which would be net buyers from a trading scheme (as the UK may be
expected to be) relative to a scenario with no supplementarity restrictions, however, is
ambiguous. While supplementarity limits would force more abatement to take place
domestically, which may increase costs, this would be offset by a lower global price for
carbon as a result of supplementarity limits reducing the demand for international credits
(e.g. CDM). Applying supplementarity limits would disadvantage developing countries as
it would restrict their market and the extent of financial flows.

3.2.13 Scenarios where a supplementarity restriction was applied to only the UK would be likely
to result in higher costs to the UK to meet a particular target. Not only would this result in
more expensive domestic abatement, but the UK would also not benefit from a lower
global carbon price since it is unlikely the UK alone could materially affect the global
carbon price. However, these results provide only a partial analysis of the impacts. The
modelling is unable to identify the impact of supplementarity limits in signalling the long-
run intentions of the UK to reduce emissions, for example.

3.2.14 Analysis published by the European Commission on meeting Kyoto Protocol targets also
found that the costs of reducing emissions could be reduced by a third through emissions
trading. The resources at the disposal of the UK economy are finite, so imposing higher
costs than necessary means reduced resources for other priorities and/or less economic
growth than would otherwise have taken place.

3.2.15 In addition, the relationship with the EU Emissions Trading Scheme is also important
here, as the EU ETS already covers around 50% of the U K 6C©, emissions. We cannot
predict the extent to which companies are going to reduce their emissions in the UK and
the extent to which they are going to buy in allowances from abroad. This depends upon
the level of the carbon price and on many individual commercial decisions.

3.2.16 Limiting the number of units from within the EU ETS that we can count towards the net
UK carbon account risks the fact that in some years UK companies will decide to buy
more than this limit. We cannot and would not want to interfere with their freedom to do
so, under the EU ETS rules. However, this would mean that we could not count all of
these units towards meeting the overall UK budget.

3.2.17 This would mean that, in order to comply with the overall UK budget, the Government
would need to find additional emissions reductions by either (a) introducing additional
policies to reduce emissions in those sectors covered by the EU ETS, or (b) reducing
emissions further within those sectors of the economy not covered by the EU ETS.

3.2.18 Under the first option, the practical effect could increase costs, as it could be more cost-
effective for a company to buy the allowances from elsewhere. It could also lead to
double-regulation, as the company would be subject to both the EU ETS and the
additional Government policies. It could also raise difficulties of compatibility with EU law.

3.2.19 Under the second option, the practical effect would be to transfer effort from the sectors
within emissions trading to the sectors of the economy outside the EU ETS. For every

UK company which chose to meet its EU ETS obligations by buying allowances, the
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Government would need to find equivalent emissions savings from other sectors to make
up the difference. This could create uncertainty and instability for other sectors of the
economy, as the level of emissions reductions they were required to make would depend
on the purchasing decisions of companies within the EU ETS, which the Government
cannot control.

| ssue 7: Provisions for &édbanki ngaodget pediodé bor r owi

3.2.20 As outlined in Sections 2.1 and2.2,t he overall cost of reducin
climate change is likely to be affected by the choice of emissions reduction pathway as
well other factors such as future technology and fossil fuels costs. As such, a system of
five-year carbon budgets, established three periods ahead, requires the formation of
detailed expectations surrounding these factors over a period of around 15 years.
However, factors affecting emissions or the cost of mitigation may be subject to short
term shocks or periods of volatility, potentially leading to sharp increases in the costs of
meeting budgets.

3.2.21 Banking and borrowing allows households and firms to minimise costs or
competitiveness risks in response to short run factors, or to smooth incentives across
commitment periods when managing the timing of emissions reductions. Banking is the
ability to carry over unused quotas from one budget period to a future period and is an
accepted principle of tghhe wkwd tdo aRrl ootwo cao IGo vée
forward emissions allocations from future budget periods.

3.2.22 The Act allows the Government to bank unused emissions rights for use in a successive
period. The Government, under certain circumstances and to a limited extent, is also
allowed to borrow budget allocations from the following period. The maximum permitted
level of borrowing is equivalent to 1% of the following carbon budget. It is envisaged that
borrowing might be utilised to dampen the impact of a short run shock.

3.2.23 It is envisaged that banking and borrowing provisions would not require Parliamentary
approval, but would only be used once the government had first received the advice of
the Committee, in order to maximise the transparency of its decision.

Benefits:

3224Banking provides apnerifnocremmatnicveed fionr ad ogvievren pe
additional emissions reductions to count against future targets. Banking can therefore
provide for improved environmental outcomes as emissions are reduced sooner. In the
case of policies designed to establish a carbon price, banking reduces the risk of price
spikes or crashes at the end of budget periods. This may reduce the costs of mitigation,
particularly where abatement could become more expensive over time. For example, the
heavy use of banking in the US Acid Rain Program has been seen by some as a success
in terms of delivering early reductions and improving efficiency.*® In addition, the potential
flexibility of banking to bring forward the profile of emissions reductions may send out
important signals surrounding the capacity of the UK to demonstrate leadership in
achieving early emissions reductions.

3.2.25 The absence of banking might weaken the incentives of policy makers to realise larger-
than-needed cost-effective abatement, arising for example from earlier-than-expected

9 Research (Tietenberg, T. (1998): 'Tradable Permits and the Control of Air Pollution in the United States'
Colby College, Department of Economics, Working Paper) found that 30% of allowances were banked between
1995-99 (Phase One of the programme). Firms made efficient decisions to make earlier reductions and banked
allowances forward, due to the expectation of tighter caps in future phases. As a result, in total, emissions reduced
in Phase One were twice that required to meet the cap in Phase Two.
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availability of new technologies or a change in the underlying preferences of households
and firms towards placing greater value on the need for energy conservation. This might
result in a missed opportunity for the UK to demonstrate additional leadership in
emissions reductions or increased short and medium run mitigation costs, as policy
makers may need to institute a step change in policy once a new budget period begins
(especially if it is perceived to be substantially more constraining).

3.2.26 The capacity to borrow helps to:
1 reduce the costs of mitigation arising from the need to manage policy in response to
short run shocks or volatility in emissions or the cost of abatement; and deal with
iacctoiumng errorso due to time | ags in dat a
1 promote credibility in the overall framework by increasing the capacity of the
Government to manage the delivery of the budget constraints;
1 do so within a tight limit (1%) which would substantially reduce the risk of
undermining the certainty provided by the carbon budgeting framework.

3.2.27 Without the availability of a small borrowing facility to make the necessary accounting
adjustment, the Government may be forced to purchase credits on the international
markets at short notice in the event of a sudden short run shock in emissions, which may
increase the cost of meeting a given target. In addition, the absence of either banking or
borrowing may marginally increase the likelihood of needing to review the budget profile.

Costs:

3.2.28 Banking may increase the uncertainty surrounding the precise profile of emissions
reductions. Unrestricted, banking could potentially lead to emissions being concentrated
in time. Overall the impact on certainty can be limited through the establishment of clear
rules surrounding the operations of this element of the framework as well as transparent
advice and analysis by and for Government.

3.2.29 Borrowing may impose a cost by reducing predictability surrounding the precise profile of
emissions reductions, reducing the certainty provided by the framework. Furthermore, it
might limit the potential of Government to deliver the following carbon budget, thereby
reducing credibility in the overall framework. Box 8 outlines these indicative impacts in
the first two budget periods. As noted, these risks provide a strong argument for limiting
the extent of the possible use of this mechanism. There may also be presentational costs
associated with allowing borrowing, since this facility is not currently allowed under the
Kyoto Protocol or EU-ETS. Under both frameworks, there is a legal obligation to deliver
reductions in emissions irrespective of prevailing economic, technology and weather
conditions (which the UK has always supported).

3.2.30 However, these costs are likely to be limited due to the fact that:

1 the Bill proposes unilateral long term targets, which could put additional risks on UK
competitiveness, so additional flexibility is desirable;

1 borrowing would not be permitted in relation to emissions reductions obligations
under multilateral agreements; and,

1 the Bill proposes a series of carbon budgets (agreed unilaterally three periods
ahead); as such, unlike in the multilateral context, the level of the subsequent budget
from which we would be borrowing is clearly defined.
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Box 8: Considering the Impact of Borrowing on Chances of Meeting Carbon Budgets

As outlined in Section2.2,t her e are a number of wuncertainties

given carbon budget. Basedonthe Gover nment 6 s own assessment of

those affecting the effectiveness of mitigation policies directly), it is useful to consider the potential

impact of introducing a borrowing limit of up to 1% of a successive budget period on the likelihood of

meeting:

1 anillustrative carbon budget in 2008-12 (assuming no additional policy or purchase of overseas
emissions reduction credits); and,

1 anillustrative carbon budget in 2013-17 (assuming no further borrowing).

Table 7 below shows that introducing a borrowing limit of up to 1% would increase the likelihood of the
Government meeting an illustrative carbon budget in 2008-12 (which it currently considers it would have
a 75% likelihood chance of meeting, given existing policies and expectations of market uncertainties) by
approximately 9%.

Table 7: Impact of Borrowing on Probability of Meeting lllustrative Carbon Budget, 2008-12

Borrowing Rate Probability of meeting
2008-12 budget

None 75%

0.50% 80%

0.75% 82%

1.00% 84%

However, borrowing in one period (particularly higher borrowing limits), reduces the potential of
Government to meet subsequent budgets. For example, borrowing 1% in the 2008-12 budget period
from the 2013-17 carbon budget (also set so that there is a 75% chance of meeting this budget) might
reduce the likelihood of meeting this later budget by 9%, whereas a 2% borrowing limit might reduce this
probability by 19% (given existing policies and expectations of market uncertainties). However, the
probabilities outlined above do not account for uncertainty around the delivery of policy measures.

Policy uncertainty can vary substantially depending on the particular policy (or mix of policies), with
policies designed to influence behaviour at a given carbon price often being subject to more uncertainty
than fiscal measures or cap and trade schemes (which fix emissions quantities).”® However, the overall
level of uncertainty is likely to reduce as a result of, for example: the expected increased importance of
the EU-ETS in the overall mix of mitigation policies; and a reduced capacity to fuel-switch between gas
and coal in the generation sector, which would lead to higher emissions if coal was chosen over gas.

m

Issue 8 - Enabling powers to introduce trading schemes through secondary legislation

3.2.31 The Act includes provisions to introduce new powers to enable a broader range of
trading schemes to be implemented through secondary legislation. Once a sector is
covered by a trading scheme, the level of its total emissions is guaranteed. The enabling
power would not remove the requirements for a full assessment, following the principles
of better regulation, of the impacts of any potential scheme.

3.2.32 The Stern Review outlined three broad mechanisms for establishing a carbon price (a
key element of the recommended overall mitigation strategy), either: explicitly through
direct taxation or the establishment of cap and trade schemes or implicitly, through
regulations such as energy performance standards. The choice of intervention is
influenced by the particular market which a policy targets: each generic policy instrument
(sometimes in combination) is appropriate in certain circumstances. The taking of powers
to introduce a particular instrument does not prejudge future policy decisions surrounding
the most appropriate instrument in each particular market and time period.

0 Analysis conducted for the National Audit Office (www.nao.org.uk/publications/nao_reports/06-

07/climate_change_projections.pdf) showed that the Climate Change Programme measures had an uncertainty
range roughly equivalent to around 100% of the central expectation of emissions reductions abatement by 2010.

This represents 15% of the entire uncertainty surrounding CO2 emissions for this period.
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3.2.33 The ease and legal foundations with which these interventions can be made by
Government, in seeking to manage carbon emissions, differs for each mechanism.
Changes in fiscal ©policy are already o6enabl
annually as part of the Finance Act. Similarly the Government is enabled to regulate
building markets while the EU institutions largely regulate product markets. The Pollution
Prevention and Control Act (1999) enables the Government to introduce trading schemes
for large industrial sources of emissions within Great Britain.>* However, it cannot be
applied to establish schemes which:

1 cover numerous small consumers, for example within heat and transport markets; or
1 target sources of emissions at other points in the energy chain (e.g. fuel suppliers,
end users of electricity).

Benefits:

3.2.34 Previously, to introduce trading schemes in markets not covered by the EU-ETS, the
Government would have been required to introduce further primary legislation to
establish the necessary powers. Failing to take the opportunity to lift constraints to allow
for the introduction of trading schemes in secondary legislation could have increased:

1 the volume of emissions reductions financed internationally (rather than achieved
domestically potentially at lower cost); and / or,

1 the risk of Government needing to implement more expensive policy options (due to
time constraints).

3.2.35 Allowing the introduction of trading schemes across the economy through secondary
legislation reduces the lead-time for implementing these policies, and will add an
important element to the policy mix for meeting the targets and budgets in the framework.
The provision increases the ability of Government to develop and strengthen the policy
framework to better ensure budgets can be met. In the absence of such powers, the
Government would be required to introduce further primary legislation to establish the
necessary powers requiring Government time and resources to prepare as well as
Parliamentary time to approve.

3.2.36 Taking powers now reduces future pressures on the legislative programme by allowing
the core building blocks of any scheme to be developed and scrutinised once rather than
repeatedly in primary legislation.

Costs:

3.2.37 As outlined earlier, there are a range of mechanisms with which to establish a carbon
price which also include the use of direct taxation and regulations such as energy
performance standards. Taking such enabling powers could be perceived as prejudging
future policy decisions surrounding the most appropriate instrument in each particular
market and time period, although Government could mitigate this risk by clearly outlining
its approach to using these powers and the principles it intends to be guided by.

3.2.38 The Act provides for the introduction of regulations that could create offences relating to
trading schemes and to specify the penalties for such offences. The cost of these
measures, and the cost of court time will be considered as part of the Impact
Assessment of any scheme brought in.

®IThe IPPC Act does not extend to Northern Ireland. These powers have not been used for climate change
measures to date as the UK emissions trading scheme was introduced as a voluntary mechanism and the EU-ETS
was introduced using the European Communities Act. They will however be used in combination with powers in the
European Community Act to introduce the proposed SO,, NO, and particulate trading scheme.
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3.3 Provisions to enhance the reporting framework

| ssue 9: Reporting of the UKO6s progress toward

3.3.1 The Act contains provisions to require the Committee to produce an independent
assessment of the UKOGsSs progress taomanmualhi evi n
report to Parliament. The Government shoul d
report each year, also to Parliament. In addition, every five years, following the release of
the final, validated data to show emissions in the last year of a budget period,>* the
Committee report should include a comprehensive assessment report on whether the
budget was actually met, and the implications of this for current and future actions to stay
on track to meet the legislated targets.

Benefits:

3.3.2 Involving the Committee in the annual reporting process increases the independence and
credibility of the reporting framework because:
1 the Committee will publish independent advice and analysis on progress towards
budgets and targets; and,
1 the Government would be required to respond explaining, where necessary, why the
advice of the Committee has not been adopted.

3.3.3 This would provide an independent assessment to Parliament of the progress the
government has made in meeting the statutory emissions reduction targets. This
transparency will give additional credibility to the framework and may therefore help
households and firms form expectations regarding future emissions reductions
requirements. The reporting requirements will also provide for a consistent approach to
reporting of progress against the long run target.

Costs:

3.3.4 The Government is already legally required to produce an annual assessment of its
progress on greenhouse gas emissions reductions, under Article 2 of the Climate
Change and Sustainable Energy Act 2006.°® However, the cost of the Committee
monitoring the Governmentés progress would
would necessarily have a Secretariat tasked with doing analysis and assisting the
Government in various matters.

Issue 10: Requirement for the Government to report on adaptation.

3.3.5 There were previously no legal requirements on the Government to report on or monitor
the risks of climate change and the progress the Government was making in adapting to
these risks.>* A statutory duty to report on adaptation makes more certain of this and
future Governmentdés intentions to acknowl ed
the UK, and address these risks through a coherent strategy.

3.3.6 The Act requires the UK Government to take two main steps in relation to adapting to the
impacts of climate change:

*2 Due to the international reporting framework there is a 15 month time lag on the publication of this final, validated
data. Hence for the 2008-12 budget period the comprehensive assessment report final data would be published in
sgoring 2014.

> Available from: www.opsi.gov.uk/ACT S/acts2006/20060019.htm

> The overwhelming response to a Government consultation in 2005 on the development of an adaptation policy
framework was that this would be useful in helping to coordinate adaptation action, both at local level and across
Government. It was also felt that the time was right for a national framework to provide strategic direction, outline

priority areas for action and develop methods for trying to avoid cross-sectoral inconsistencies.
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1 Publication of a UK risk report at least every 5 years; and
1 Publication of an adaptation programme covering England and reserved matters,
based on the principles of sustainable development.

Benefits:

3.3.7 The benefits of a risk assessment are wide-ranging, depending on its interpretation and
application through work programmes put in place by the UK Government and devolved
administrations. Programmes which take the identified risks into account and are then
implemented fully could have significant long-term benefits, minimising environmental,
social and economic impacts related to climate change.

Costs:

3.3.8 The costs and benefits of these requirements are difficult to quantify. Broadly speaking,
there would be a marginal cost to Government of carrying out the risk assessment. The
requirement to publish a programme essentially sets in statute work which is already
under way, so the additional costs involved would be negligible. There could be costs
associated with implementing measures set out in the programme; as with mitigation
measures, these would be assessed individually.

Issue 117 Corporate Reporting of Greenhouse Gas Emissions

3.3.9 The Act places a number of requirements on the UK Government:

1 Under Section 83, to publish guidance on the measurement or calculation of
greenhouse gas emissions to assist reporting of such emissions by 1 October 2009;

1 Under Section 84, to review the contribution that reporting on greenhouse gas
emissions may make to achievingthe Gover nment 6 s obj ectives
and lay a report before Parliament by 1 December 2010 (the results of that review will
be available ahead of a decision by the Secretary of State under section 85); and,

1 Under Section 85, either to make regulations under the Companies Act 2006 for
directorsd report of a company to <cont ai
specified in the regulations, or to report to Parliament why no such regulations have
been made.

Benefits:

3.3.10 The guidance on the measurement or calculation of greenhouse gas emissions will be
developed through discussions with key stakeholders and will be the subject of public
consultation in 2009. The aim will be that once the guidance is published it will represent
best practice, and be practicable for businesses, whilst also driving environmental
benefits, and as such will be adopted by companies on a voluntary basis.

3.3.11 The benefits of mandatory reporting are difficult to quantify, and there are none that can
be monetised at present. Mandatory reporting requirements would force companies to
measure their emissions, but the case that mandatory reporting helps companies reduce
their emissions is currently not proven. The Government review by 1 December 2010, of
the contribution that corporate reporting makes to the UK achieving its climate change
objectives, will ensure that the benefits and costs of mandatory reporting are thoroughly
examined prior to the introduction of any requirement.

Costs:
3.3.12 The specific requirements in the Climate Change Act do not introduce any new
administrative costs on business/industry.
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3.3.13 An impact assessment will be produced during the consultation stage for the guidance on
the measurement or calculation of greenhouse gases in 2009. A further impact
assessment, and a robust cost benefit analysis, will be produced prior to any introduction
of regulations requiring mandatory reporting under section 416 (4) of the Companies Act.

3.3.14 The cost to the UK Government of producing the guidance is difficult to estimate and
would depend on a number of factors: the scope of the guidance, the level of expert
resource and stakeholder involvement necessary to develop workable guidance, and the
level of agreement between parties. However, we would expect it to be in the region of
£100,000 to in excess of £200,000. The administrative costs for this would be
incorporated within existing Departmental budgets. Likewise, the cost of Government
reviewing and reporting on the contribution that company reports make to the
achievement of Government climate change objectives will be met within the

A

Department 6s budget.

3.3.15 It has been assumed that there would be no additional costs to Government or to the
Financial Reporting Council (the regulatory body) of monitoring voluntary reporting
requirements.

3.3.16 The report on the Civil Estate Section will not result in additional costs to Departments.
Departments are already required to provide information on properties they occupy to
OGC through OGC's Electronic Property Information Mapping Service (EPIMS). The
only additional costs to Government will fall on the Office of Government Commerce,
which will be required to produce the State of the Estate Report. These costs are
expected to be minimal.
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4. Small Firms Impact Test

4.1

4.2

4.3

4.4

The Government recognises that small business account for significant quantities of
emissions. For example, the Carbon Trust identified that small and medium-sized
enterprises (SMEs) with less than 50 employees in manufacturing sectors or 250
employees in service sectors accounted for approximately 37MtCO, of emissions in 2002.
In addition, it identified a total cost effective abatement potential of approximately 7.9%
(based on a 15% discount rate).>®

In delivering the statutory objectives of the Act, it is likely that SMEs will be affected
potentially by both specifically targeted measures as well as wider policies, such as the
Renewables Obligation, designed to reduce the carbon intensity of key energy services.
These are likely to raise the costs of energy, with subsequent risks to output and
employment. However, these risks are likely to be very limited in the case of service
sector SMEs, which typically incur a low ratio of energy to total costs, and reduced more
generally through the promotion of greater resource efficiency.

The enabling provisions of the Act do not place any costs on small businesses.

The Small Business Service was provided with a copy of these proposals prior to public
consultation, and acknowledged our approach and findings.

5. Competition Assessment

5.1

This impact assessment does not include a Competition Assessment. This is because
the core elements of the Act do not provide for specific policies, so the specific impacts
on competition within individual markets cannot be considered. However, a discussion
of generic distributional issues is included in Section 2.3. Detailed Competition
Assessments will be undertaken as part of the Impact Assessment for any policies
which are put in place to meet the requirements of the Act.

6. Administrative Burdens

6.1

This Impact Assessment does not include any analysis of the potential additional
administration burdens of the policies that may be implemented to reach the objectives of
the Bill. Any change in administrative burdens will be considered as part of the Impact
Assessments for any proposals brought forward to meet the objectives of the Act.

7. Enforcement, sanctions and monitoring

7.1

7.2

The Act includes a number of checks and balances surrounding the proposed flexibility
mechanisms in the framework, in order to ensure transparency and accountability.
There is a requirement for the Government to report annually to Parliament on the level
of UK emissions.

Minor adjustments to the timing of emissions reductions, in the form of banking and
limited borrowing proposed under Issue 8 (Section 3.4), are subject to advice from the
Committee. Any use of the wider review clauses enabling the Government of the day to
revise the statutory targets or budgets in the event of significant developments in

% The Carbon Trust: fiThe UK Climate Change Programme: Potential evolution for business and the public sectoro .
http://www.carbontrust.co.uk/publications/publicationdetail.htm?productid=CTC518
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7.3

relevant circumstances, would be subject to Parliamentary approval under an
affirmative resolution procedure.

Responding to climate change is an increasingly high priority of households, firms and
elected representatives. The Act therefore requires that if emissions exceed the target
set, the Government set out its proposals and policies for making up for the excess. In
addition, the Government would be exposed to the possibility of Judicial Review. In
such instance, the Government could be required to take remedial action by order of
court.

7.4 These proposals give the Committee a primary function in reporting on progress
towards meeting the budgets and targets, maintaining a consistent approach regardless
of the Government of the day. Requiring the Governme nt t o respond
annual report ensures that Parliament and the public are able to monitor policy in this
area and that the Government can be held to account annually in Parliament.

7.5 The Government is also required to report to Parliament on its adaptation work i the
risk assessment, the programme, a mid-term review of the programme and its strategy
for use of the adaptation reporting power. In addition, the adaptation sub-committee will
report to Parliament, through the Committee on Climate Change, on the adequacy of
the Government 6s adaptation programme.

8. Implementation and delivery plan
8.1 The key milestones are as follows:

)l

the Committee on Climate Change laid a report before Parliament, recommending to
the Government the level of the first three carbon budgets on the 1 December 2008;

the Government will set the level of these carbon budgets in secondary legislation,
following a Parliamentary process (Order requiring affirmative resolution); it must set
these budgets by 1 June 2009;

the Government must, as soon as reasonably practicable, publish a strategy
explaining its policies and proposals for keeping within the budgets that it has set;

the Government will be required to set the next budget, for the fourth budgetary
period, in secondary legislation following further advice from the Committee, again
publishing a strategy outlining how it intends to keep within the budget;

subsequent budgets will be set in the same way.

the Government will report to Parliament on its strategy for use of the adaptation
reporting power within 12 months of Royal Assent;

the Government will report to Parliament on the first risk assessment by 2011 and
each subsequent risk assessment no later than every 5 years; and

the Government will report its adaptation programme to Parliament as soon as
reasonably possible after each risk assessment, and will provide a mid-term review
of each programme after 30 months.

9. Post-implementation review

9.1 Thepost-i mpl ement ati on revi ew wi hdetowaas megtingita
legislated carbon budgets and targets, and will be ongoing, as detailed in the reporting
requirements of the Act. Specifically this means that the following reviews will be
required:
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an annual report by the Committee, laid before Par | i ament , assessing
performance and progress towards achieving its legislated targets and budgets. The
first report will be due by 30™ September 2009;

a Government response to the Committeeos
15" January 2010;

a repetition of this process by 30th June and 15" October in subsequent years; and,

in the Committeebds annual report for 2014
budget period becomes available) a statement of its views on the manner in which

the Government carried out its functions in relation to meeting its legislated budget

for the period 2008-12; this statement will then be repeated after each budget period,

when all data for that budget becomes available 7 in 2019, 2024, 2029 etc.
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Specific Impact Tests: Checklist

Type of testing undertaken

Results in Evidence
Base?

Results annexed?

Competition Assessment No No
Small Firms Impact Test No No
Legal Aid No No
Sustainable Development No No
Carbon Assessment Yes No
Other Environment No No
Health Impact Assessment No No
Race Equality No No
Disability Equality No No
Gender Equality No No
Human Rights No No
Rural Proofing No No
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Annexes

Annex A: Glossary of Terms and Abbreviations

Annex | Countries

BERR

CCPR
Clean
Development

Mechanism (CDM)

CO,
CO.e

CRC

EU
EU-ETS
EWP
G8

GDP
Gleneagles
Dialogue

Global Warming
Potential (GWP)

IEA
IPCC

IETA
Joint
Implementation

Definition for Kyoto Protocol. Industrialized countries that were members of
the OECD (Organisation for Economic Co-operation and Development) in
1992, plus countries with economies in transition (the EIT Parties),
including the Russian Federation, the Baltic States, and several Central
and Eastern European States

Department for Business, Enterprise & Regulatory Reform (formally the
Department of Trade & Industry)

UK Climate Change Programme Review

The project mechanism provided for under Article 12 of the Kyoto Protocol.
These are projects in developing countries which reduce emissions of
greenhouse gases or enhance sinks.

Carbon Dioxide

Carbon Dioxide equivalent: an internationally accepted measure of Global
Warming Potential (GWP) of greenhouse gases (GHGs). The CO.e of
represents the amount of carbon dioxide with the same global warming
potential (GWP), as a single ton of the GHG.

Carbon Reduction Commitment is a new mandatory cap and trade
emissions trading scheme covering all energy use emissions from
approximately 5,000 large non-energy intensive organisations with
electricity consumption in excess of 6,000MWH per year through half-
hourly meters.

European Union

European Union Emissions Trading Scheme

Energy White Paper

Group of 8 of the worldodés major in
Germany, ltaly, Japan, Russia, UK, USA), with the European Commission
also represented at meetings and the EU Presidency if not one of the
above.

Gross Domestic Product

Forum for participating countries (G8 plus Brazil, China, India, Mexico and
South Africa) to work together on the shared challenges of addressing
climate change, energy security and access to energy. The Dialogue also
oversees implementation of the Gleneagles Plan of Action, which aims to
increase the speed with which we reduce greenhouse gas emissions.

A measure of how much a given mass of a greenhouse gas is estimated to
contribute to global warming. It is a relative scale which compares the gas
in question to that of the same mass of carbon dioxide (whose GWP is by
definition 1). GWP figures are provided and reviewed by the IPCC.
International Energy Authority

Il ntergovernmental Panel on CIl i assesse
on a comprehensive, objective, open and transparent basis the scientific,
technical and socio-economic information relevant to understanding the
scientific basis of risk of human-induced climate change, its potential
impacts and options for adaptation and mitigation.o

For further details please see: http://www.ipcc.ch/

International Emissions Trading Association

The project mechanism provided for under Article 6 of the Kyoto Protocol.
These are projects undertaken in developed countries with targets which
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(1

Kyoto Protocol

MARKAL-Macro

Marrakech
Accords

ppm

Stern Review

Supplementarity

UNFCCC

reduce emissions of greenhouse gases or enhance sinks.

The Kyoto Protocol to the UNFCCC. Negotiated in Japan in 1997, it came
into force in February 2005. Among other things, the Protocol sets binding
targets for the reduction of greenhouse gas emissions by industrialized
countries.

Amodel of the UK energy system whi
macroeconomic component to facilitate the explicit calculation of
macroeconomic variables (such as GDP). The model can also capture
changes in the demand for energy in response to changes in the price.
Agreements reached in 2001 which set out the detailed provisions building
on provisions of the Kyoto Protocol, including those relating to
supplementarity, CDM and JI.

Parts per million: measurement of atmospheric concentration of
greenhouse gas.

A 2006 review led by Sir Nicholas Stern on the economics of climate
change. See the Twwwdmurydos website
treasury.gov.uk/independent reviews/stern_review economics_climate ch
ange/sternreview_index.cfm

The principle that the use of the project mechanisms should be
supplemental to domestic action to reduce greenhouse gas emissions.
United Nations Framework Convention on Climate Change. 189 countries
around the world have joined this international treaty that sets general
goals and rules for confronting climate change. The Convention sets an
ultimate objective of stabilizing greenhouse gas emissions "at a level that
would prevent dangerous anthropogenic (human induced) interference with
the climate system.” As a "framework" document it is something to be
amended or augmented over time. Further information is available from:
http://unfccc.int
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Annex B: Carbon Reduction Commitment Information Gathering
Powers in the Climate Change Act

B1. The Carbon Reduction Commitment is a new mandatory cap and trade emissions trading
scheme covering all energy use emissions from approximately 5,000 large non-energy
intensive organisations with electricity consumption in excess of 6,000MWH per year
from half-hourly meters. In the Energy White Paper, Government announced that it would
implement the scheme, starting in 2010.

B2. The information gathering power (detailed in Schedule 4 of the Act) is necessary to begin
identifying organisations covered by the scheme. Government has consulted on an
identification process which requires energy suppliers to provide a list of all half-hourly
meters settled on the half hourly market in the UK and their electricity consumption for
2008. The process also requires electricity usc¢
electricity consumption from all half-hourly meters and confirm to Government whether it
meets the inclusion threshold. This process may take up to 12 months to administer.

B3. Government is keen to begin the exercise as early as possible in 2009 in order to give
potential participants sufficient time to assess whether they are covered by the scheme,
and to begin preparing for the new regulation. Without an information gathering power
Government will not be able to begin this process until CRC regulations come into force,
which depending on parliamentary process may be in late 2009. Relying on secondary
|l egi sl ation may, therefore, restrict Govern
the scheme to start in April 2010, and could place undue administrative burdens on
potential participants because of reduced timescales to respond to information requests,
as well as reducing the time available for participants to prepare for the scheme.

B4, Details of the CRC6s associated costs and b
RIA, published in June 2007°°, and will be reviewed in March 2009.

%% http://www.defra.gov.uk/environment/climatechange/uk/business/crc/pdf/crc-partial-ria. pdf
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Annex C

Summary: Intervention & Options

Department /Agency: Title:

Defra Impact Assessment of Adaptation measures in the
Climate Change Act

Stage: Final Version: 2 Date: December 2008

Related Publications: The Climate Change Act
http://defraweb/environment/climatechange/adapt/index.htm

Contact for enquiries: Defra helpline Telephone: 020 7238 6000

What is the problem under consideration? Why is government intervention necessary?

A wide range of public services will be affected by climate change including, for example, health care,
transport, education and resilience to flooding. Currently there isno overaching plan to ensure climate
change risks are addressed in the UK and no standard for organisations to work to with regards efforts
to address adaptation. Government intervention is necessary due to the presence of a number of
market failures preventing optimal uptake of adaptation measures. Those addressed by this proposal
include moral hazard, misaligned incentives and behavioural barriers.

What are the policy objectives and the intended effects?

The objective of this proposal is to provide a clear legislative framework for the UK to drive action on
adapting to climate change, by creating a National Risk Assessment, a national adaptation strategy,
an Adaptation Sub Committee of the new Committee on Climate Change, and devising a strategy for
directing public bodies and statutory undertakers to have regard to the need to adapt to climate
change. This strategy will be supported by guidance. The intended effect is a substantial increase in
the level of cost-effective adaptation action being taken forward.

The majority of measures listed above do not involve increased regulatory burden. The strategy for the
reporting power and the statutory guidance may lead to regulatory burdens for public bodies and
statutory undertakers and for this reason this impact assessment focuses on these measures.

What policy options have been considered? Please justify any preferred option.

Two approaches to the reporting power strategy have been considered - one using the provisions of
the Climate Change Act, the alternative being the do nothing at this stage. The prefered option was
chosen because of the need for urgent action on adaptation, and its expected high levels of
effectiveness in terms of leveraging more action from public bodies and statutory undertakers.

When will the policy be reviewed to establish the actual costs and benefits and the achievement of the
desired effects?

The impact of the reporting power will be reviewed in line with, and as part of, the adaptation
programme to be set up under the Climate Change Act.
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COSTS

BENEFITS

ANNUAL COSTS Description and scale of key monetised costsby O mai n

af f ect e dProducirg @& sk @ssessment would entail costs of

One-off (Transition) Yrs | £1000-£3800 per organisation. There will be an additional burden

£ 50k of £840-£1550 per request associated with providing information
to the Secretary of State, and a cost to government of £1550 per

Average Annual Cost request of analysing this information. Producing the initial

(excluding one-off) quidance will cost the government £50k.

£ n/a Total Cost (PV) | £ n/a

Other key non-monetised costsby o6 mai n af f €osts o appraising aptioss@re
assumed to be negligible, as they may be incorporated into mainstream appraisal processes.

ANNUAL BENEFITS Description and scale of key monetised benefitsby 0 mai n
affected groups©®o
One-off Yrs
£nl/a

Average Annual Benefit
(excluding one-off)

£ n/a Total Benefit (Pv) | £ n/a

Other key non-monetised benefitsby o6 mai n af fThe gowedto requestinfoamation
from specific bodies will allow this to be effectively targeted and rigorously enforced where it
matters most. The guidance for this power will be made publicly available. It is hoped it will
become best practice and adopted more widely than just those organisations directed to adapt.

Key Assumptions/Sensitivities/Risks Assumption that appraisal costs are negligible. Sensitivities
around extent to which bodies already have regard, and possibility of higher costs to conduct more
complicated risk assessments, or to respond to SoS requests for information in complex cases.

Price Base Time Period Net Benefit Range (NpPv) NET BENEFIT (NPV Best estimate)
Year 2005 Years n/a £nl/a £ nla

What is the geographic coverage of the policy/option? England

On what date will the policy be implemented? Nov 2009

Which organisation(s) will enforce the policy? n/a

What is the total annual cost of enforcement for these organisations? n/a

Does enforcement comply with Hampton principles? n/a

Will implementation go beyond minimum EU requirements? n/a

What is the value of the proposed offsetting measure per year? n/a

What is the value of changes in greenhouse gas emissions? n/a

Will the proposal have a significant impact on competition? No

Annual cost (£-£) per organisation Micro Small Medium Large
(excluding one-off) n/a £200 £200 £760
Are any of these organisations exempt? Yes No No No
Impact on Admin Burdens Baseline (2005 Prices) (Increase - Decrease)

Increase of £ 368-1070 per body Decrease of £0 NetImpact £ 368-1070 per body

Key:

Annual costs and benefits: Constant Prices (Net) Present Value
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Evidence Base

Introduction

This Impact Assessment appraises the proposed measures in the Climate Change Act aimed at
ensuring all public bodies and statutory undertakers take appropriate action to adapt to the
future impacts of climate change.

Objectives

The objective is to provide a clear legislative framework for the UK to drive action on adapting to
climate change. This includes directing certain public bodies and statutory undertakers to have
regard to and produce reports on the measures they are considering for adaptation, in line with
statutory guidance.

Background
The Need for adaptation

Even if climate change mitigation policies were completely successful, significant impacts will
arise in the next 30-40 years 1 or 100 years for sea level rise i due to the lags in the system.
According to the Stern Review, even if all emissions stop tomorrow, the Earth will warm by a
further 0.5 - 1°C over coming decades. Thus, even in the presence of extremely successful
global mitigation, some adaptation will be necessary. On current trends, global temperatures
could rise by 2 - 3°C or more within the next fifty years or so.

We are already experiencing an increasing number of extreme weather events, some of which

may be the result of changes to our climate, and these events can have disastrous
consequencesi Eur opebdés extreme summer heat wave in 20
Whilst mitigation can hopefully reduce the risk of these events occurring in the future,

adaptation is required to reduce the impacts of both these extreme events, and the more

gradual rise in temperature which will be experienced in the coming decades.

In a general sense, it has been shown that adaptation to extreme events (some of which may
be caused by climate change) can be very cost effective. The World Bank and US Geological
Survey calculate that economic losses world-wide from natural disasters in the 1990s could
have been reduced by $280 billion if $40 billion had been spent on preparedness, mitigation
and prevention strategies.”’

Specific evidence on the costs and benefits to the UK of undertaking climate change adaptation
measures is more limited, since the future benefits of actions taken today depend on many
factors, including technological progress, population increase and economic growth. However,
where studies have been undertaken in individual sectors, adaptation measures have been
shown to yield substantial cost savings. For example a study undertaken by Defra found that
even under very conservative assumptions, there was a strong economic case for undertaking
measures to safeguard households against climate change induced shortfalls in water
availability.*®

* Cabinet Office (2005 ull Regulatory Impact Asessment foPart 1 of the Civil Contingencies Bill

%8 Defra (2004) Climate change impacts and adaptation: Cross Regional Research Programme - Climate change and water
resources,
http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=13232&FromSearch=Y&Publish
er=1&SearchText=GA01076&SortString=ProjectCode&SortOrder=Asc&Paging=10#Description
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While information is not available on the scale of the costs and benefits involved, it could be
expected that the early consideration of the need for adaptation will allow the most cost-
effective adaptation to be undertaken, because it will allow organisations the flexibility to choose
the most cost-effective measures, rather than being forced to act urgently and reactively. Early
action will also avoid lock-in to long-lived assets such as buildings and infrastructure not
resilient to the changing climate.

Rationale for Government intervention

A wide range of public services will be impacted by climate change including for example,
health care, transport, education, resilience to flooding. Currently there is no standard for
organisations to work to with regards efforts to address adaptation.

In the absence of government intervention, many organisations would undertake adaptation
measures anyway, as it in their direct interest to do so. However, there are a number of market
failures which may mean the level of adaptation undertaken in the absence of government
intervention is less than optimal. These reasons and current policy responses are set out in
Table 1.

68



Table 1: Rationale for intervention

Market
failure

Description

Current policy response

Uncertainty
and
imperfect
information

A lack of information on the impacts of future
climate change at the local scale may result in
suboptimal choices being made i.e. if decision
makers are badly informed, they are unlikely to
invest in the most efficient adaptation measures.

Uncertainty also makes the case for investment in
adaptation less strong. In the presence of many
competing demands for funds, it may be difficult to
justify the certain costs of investing now in
adaptation measures, when they can only be
weighed against highly uncertain future benefits.

Currently UKCIP publish
regional information on
the likely impacts of
climate change.

Climate Change Act will
require a five yearly
review of the risks posed
by the impacts of climate
change to the UK.

Option 2 will require
public bodies and
statutory undertakers to
take into account this
information.

Externalities
and public
goods

Some adaptation measures provide spillover
benefits to society over and above the benefits they
provide to the individual organisations. When this is
the case, investment in these measures is likely to
be lower than the socially desirable level, as the
organisations will not take into account the benefits
to society in their decision making.

Adaptation responses can be public goods (i.e. non-
excludable and non-rival). For example, it is not
possible to exclude organisations in a given location
from the benefits of coastal flood defence; neither
does one organisation benefiting from the flood
defence impede any other organisation from
benefiting from it.

Range of policies address
adaptation issues but
weaknesses exist (see
below). Climate Change
Act will require
Government to publish an
adaptation programme
every 5 years.

Moral
Hazard

Individuals and organisations will not take sufficient
adaptation action if they think they will be bailed out
by the Government in the event of disaster. For
example, the duty on utilities to ensure continuity of
supply as far as is Orea
i nterpreted asouptr ocvliadui sneg
event of a climate induced disaster and thus may
disincentivise appropriate investment in adaptation
measures.

Lack of specific duty to
take account of the
impacts of climate
change. Lack of
clarity/guidelines about
responsibilities.

Misalignhed
incentives

Decision makers may have short planning horizons
and many of the actions required for efficient
adaptation, such as making buildings more resilient
to climate change impacts, or land use decisions,
will only yield benefits in the long run. This,
combined with the uncertainty over future impacts,
and imperfect information in the market, may lead to
less than optimal adaptation. For example, a
resilient office block may be worth no more in the
market currently than one with no climate proofing,
as those wishing to purchase it are not informed
about the future risks of climate change impacts.

The Green Book requires
public sector investors to
adapt long-term planning
horizons and makes
reference  to climate
change adaptation, but
not clear that there is a

policy  mechanism to
ensure that the impacts of
climate change are

factored into investments
and the maintenance of
assets.
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Behavioural | Climate change impacts are likely to be just one of | No requirement for
barriers many competing considerations for decision | decision makers to give
makers. adaptation the priority it
needs.
Financial Many adaptation responses will require upfront No specific policies to
constraints | investment and not all organisations may be able to | address financial
access the required capital mechanism for funding
adaptation measures.

Table 1 shows that because of a wide range of market failures, Government intervention is
required in order to bring the undertaking of adaptation policies by organisations, including
public bodies closer to optimal levels for society. In particular, the problems of moral hazard,
misaligned incentives, behavioural barriers and financial constraints are not currently covered

by policy.

Options

Option 1: Do nothing

This would not completely close off the options of taking action, as intervention could be
pursued in the future outside of the Climate Change Act, including by:

1 Issuing guidance to ensure consistency and provide clarity about how public bodies can
take account of climate change impacts.

1 An outreach programme to educate and communicate how existing requirements, such
as duties to ensure supply of energy/water or to protect biodiversity should include
thinking about, planning for and acting in a way that accounts for climate change impacts.

1 Using corporate planning, strategies, procurement, Gateway Reviews and auditing to
integrate and monitor regard for adaptation.

However, given the uncertainty about potential alternative actions, for the purposes of
measuring costs and benefits in the IA, the do-nothing is interpreted as a continuation of the
current situation.

Option 2: An additional power for the SoS to require specific public bodies to provide
information to show that they have regard for the impacts

In practice, this would require the body in question to submit a risk assessment or similar and
outline any policies/proposals to address the risks identified. The Government will produce
guidance for public bodies and statutory undertakers to help them produce these risk
assessments.

lllustrative Costs and Benefits

In general terms, it is important to reiterate the overall economic case for effective adaptation
policies as set out in the Stern report (Chapters 18-20). While evidence on the costs and
benefits to the UK of undertaking adaptation measures is limited, studies in individual sectors
have shown that adaptation measures can yield substantial cost savings. Not all of these
measures will be taken in the absence of government intervention. Effective adaptation policies
have the potential to address a range of market failures that tend to make autonomous (or
market driven) adaptation sub-optimal. In other words, without an adequate framework of public
policy, the potential benefits of a changing climate will not be maximised, and the potential costs
will not be minimised. The options for additional legislative measures need to be assessed with
this in mind.
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This Impact Assessment presents an indicative discussion of the costs and benefits of the
proposed measures. However, the proposed amendments to the Act do not pre-judge the exact
actions required to achieve these goals. Hence it is not possible to put an exact figure on the
costs and benefits. However, some illustrative costs are presented for the admin burden
associated with complying with the development of the reporting power set out in the proposal.

In addition, the evidence of the costs and benefits associated with adaptation measures are
very limited. However, for each possible intervention, public bodies and statutory undertakers
will only undertake action after an investment appraisal or impact assessment has taken place,
to ensure a positive net present value is delivered. Thus the benefits of the adaptation actions
driven by these policies will outweigh the costs. The benefits of the proposal can therefore be
thought of in term of effectiveness, i.e. how much additional adaptation activity takes place as a
result of the proposal.

Costs
Costs of developing statutory guidance

The development of the reporting power will be accompanied by statutory guidance, which will
explain what is required under the reporting power, and outline the things that a body should
consider in having regard to the impacts of climate change. This guidance would be prepared
by Defra, which would incur a one-off administrative cost. While this cost cannot be known with
certainty, similar work undertaken for guidance to accompany a reporting power relating to
biodiversity cost in the region of £50,000 to produce.

Costs of undertaking a risk assessment

It is difficult to determine the likely costs involved with undertaking a risk assessment as this will
vary by organisation. However, a reasonable approximation might be the costs associated with
using UKCIPso6s tool s.

The UK Climate Impacts Programme (UKCIP) provide tools and information to help
organisations to assess their need to adapt to Climate Change. UKCIP*® suggest that the initial
process of reviewing an organisation® vulnerability to current climatic variability, and identifying
key risks posed by future climate change, can be done effectively in a half day workshop with
relevant individuals from the organisation. For a medium sized organisation like a Local
Authority, UKCIP have found that identifying and prioritising key climate risks has been possible
in a half-day workshop with about half a dozen participants. It is assumed that for a large
organisation (such as a central government department), the resource requirements might be
approximately double this.

Table 2 sets out the possible one-off costs of undertaking a risk assessment to small, medium

and | arge organisations, based on UKCI P6s esti
assuming that participants are managers within their respective organisations, and do (on

average) around a further half day of associated work in connection with the workshop. These

costs are illustrative only.

%9 personal communication
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Table 2: Costs of undertaking an initial risk assessment

Assumed number of | Average hourly rate Total cost per
person hours organisation
Small/Medium i e.g. local 8hrs x 6 people =48 £21.01 (Senior officials £1008.48
authority in local government)
Large T e.g. Large Non- 8hrs x 12 people = 96 £38.77 £3721.92
Departmental Public (Senior officials in
Body national government)

NB. Hourly rates are based on the Standard Cost Model. The assumed job title in brackets refers to the
classifications in the model.

After an initial cost, it is assumed that organisations might repeat this exercise on average every
5 years T hence this cost is amortised across 5 years to represent the annual administrative
cost of complying with this proposal.

UKCIP do not charge for use of the tools (Defra funds them to develop tools for use by our
stakeholders); and the tools are set up so that organisations should be able to use them
themselves. This measure would therefore not impose any additional costs on UKCIP.
However, the more organisations that use these tools, the less one-to-one ad hoc support in
using the tools UKCIP will be able to provide to them.

However, these costs are expected to represent a low estimate of the costs of conducting a risk
assessment. In cases where the body in question is large, and/or a risk assessment is likely to
involve analysis of a number of complex relationships between climate and the effective
operation of that body, then the costs could be significantly higher. Anecdotal evidence
suggests a comprehensive risk assessment conducted by consultants could cost in the region
of £20,000 for a large public body or statutory undertaker.

Further work is being taken forward to assess the likely costs of complying with the
reporting power for a selection of public bodies and statutory undertakers of various
sizes and types. It should be emphasised, though, that the costs of undertaking the risk
assessment are expected be proportional to the vulnerability and importance of the body in
guestion T so costs for a body which is not particularly vulnerable, or that does not perform a
critical function, will be nil as they will not be asked to report.

Costs of taking action

There will also be costs associated with actually undertaking the adaptation measures.
However, these will be upfront costs which deliver a stream of cost savings in the future - public
bodies and statutory undertakers will not respond to the risks uncovered by their risk
assessment unless the future benefits outweigh the costs. Consequently, these are
represented as net benefits below.

Costs of providing information to the Secretary of State

Under Option 2, the Secretary of State will have the power to request information from specific
bodies under the reporting power. The cost of this work will be neutral as cost benefit analysis
should ensure costs are counter balanced by savings made through avoiding or reducing
climate change impacts. The extra costs imposed on the body of actually producing the report
should be relatively small. However, assuming that a body allocates 5 days (40 hours) of
management time to collating, presenting and supplying the information, including responding to
any follow-up questions, then using the same hourly rates as before, this represents an
additional one-off cost of between £840 and £1550 per organisation. If this is amortised over 5
years as for the risk assessment costs, this is equivalent to £170-£310 p.a. for the affected
organisation. This cost could rise considerably if there was significant further work required,
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similarly if the body has already considered the risks presented by climate change the cost
could be less than that predicted here. The total cost will obviously vary according to the
number of requests made.

There will also be a cost to government in terms of the time taken to analyse the information
provided by the body. Based on similar procedures, such as those associated with the Civil

Contingencies Act, it is estimated that this might take in the region of 5 days time by a senior
official. Using the Standard Cost Model, this would give a cost of £1550 (based on 40 hours
work at an hourly rate of £38.77).

Benefits
Net benefits of adaptation action

As described above, the benefits of this proposal are the additional cost-effective adaptation
measures adopted as a result of undertaking the risk assessments required. These benefits
may result from purely additional activity, or may be realised through investments/action which
are more appropriate or carried out sooner than they would have been otherwise. These will all
have positive net benefits, as all interventions, investments and policies by public bodies and
statutory undertakers will be subject to impact assessments or investments appraisals in the
usual manner (and subject to the guidance set out in the Green Book). Public bodies and
statutory undertakers will therefore only pursue action where the discounted future benefits
outweigh the up-front costs.

The actual net benefit from these actions is not possible to estimate, but relative to the do-
nothing, this proposal has the potential to achieve significant leverage in stimulating action by
removing or reducing some of the key market failures, particularly those relating to moral hazard,
misaligned incentives and behavioural barriers as outlined above. Given the scale of the
possible climate change damage costs avoided by the likely resulting increase in adaptation-
related action, these net benefits could be substantial.

Crucially, though, these benefits are dependent on a robust enforcement mechanism to ensure
the reporting power strategy is taken seriously.

Additional benefits of a targeted response

Under Option 2, it is expected that the power will allow Government to focus on specific public
bodies and statutory undertakers which it thinks are crucial to our ability to adapt to climate
change. This will facilitate a targeted response in the light of the UK risk assessment, meaning
that adaptation will be taken account of where it is most important, thus maximising the benefits
of this proposal.

Summary of costs and benefits

The illustrative costs and benefits presented above are generally presented on a per-
organisation basis. Any attempt to aggregate these figures into an annual, national total of
costs and benefits would be subject to a number of key uncertainties, including:

A The proportion of public bodies and statutory undertakers that would undertake risk
assessments in the absence of a direction to report - in other words, the additional
impact of the proposal in relation to risk assessments and hence adaptation action;

A The proportion of risk assessments that find there are no risks that need addressing;
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For this reason, aggregated figures are not presented here. However, to give an idea of the
scale of this proposal, there are over 28,000 public bodies and statutory undertakers to which it
could apply, but it is expected that only a small proportion of these will be asked to report.

Further work on which, and how many, bodies are covered by the reporting power in this

proposal is being undertaken through the work being done drawing up the strategy for
use of the power, required under the Act within one year of Royal Assent.

Table 3 below qualitatively presents the costs and benefits of the options relative to the do-

nothing scenario.

Table 3: lllustrative costs and benefits of the options relative to the do-nothing scenario

Costs

Benefits

Option 2

£1550 to the organisation and

processing each request.

Costs of risk assessments (per
organisation): £1000 i £3800 up front
cost, which is equivalent to an annual
cost of £200 17 £760, assuming the
process is repeated every year.

In addition to this, there would be an
additional burden in the region of £840-

approximately £1550 to government for

Cost to government of approximately
£50k to develop statutory guidance.

Raising awareness.

Improving consistency. BY using the
statutory guidance, reporting authorities
will adopt a consistent approach to
assessing risks.

Government will be better informed
about the risks of climate change, and
the level of readiness of different
reporting authrorities.

Net benefit of additional adaptation
measures adopted: unknown, but
definitely positive and could be
substantial

Sensitivities, uncertainties and risks

Some uncertainties are identified above in relation to aggregation of the cost figures. However,
there are also some key sensitivities which could mean the costs presented might either be

higher or lower than those presented:

1 As identified above, the risk assessment costs presented are likely to represent a lower
bound, and could be substantially higher. However, the statutory guidance which

accompanies the reporting power strategy will explain what bodies should be considering

in having regard to the impacts of climate change, and will encourage a proportional

response.

9 Further research undertaken to follow up the findings of the risk assessment could
substantially increase the costs. However, it is assumed that this research will not be
undertaken unless the risk assessment indicates that there is a strong possibility of the
resulting investment being cost-effective 1 in other words, instances where extensive
research is conducted but no risk mitigation action is taken should be minimised.

1 As identified above, it is unclear what proportion of organisations already do, or plan to,
have regard for the need to adapt to climate change, but it is unlikely to be zero. With

this in mind, i f

are likely to be overestimated to some degree.

t he

Oper organisationé

1 There also a possibility that the risk assessment procedure could take longer than the
estimates provided above. However, the statutory guidance which accompanies the
reporting power strategy will make clear what is required to comply with that direction to
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report, including an explanation of the risk assessment procedure. This should minimise
the risk that bodies spend considerably longer than expected on meeting their direction

to report.

It should also be noted that the key assumption here is that for any adaptation measures
adopted, the benefits will outweigh the costs. Whilst the evidence on this is limited, this
assumption is relatively robust since (a) any public body wishing to introduce a policy or make
an investment must subject their intervention to an impact assessment or investment appraisal
in the normal manner, and (b) evidence from other sectors suggests that adaptation measures

are usually cost-effective®.

The risk register below shows the main risks associated with this proposal.

Table 4: Risk Register

Risk

Mitigating actions

Costs could rise considerably if adaptation
considerations are not factored into standard
appraisal frameworks

Bodies need to ensure that the consideration
of climate change adaptation is embedded into
mainstream decision making to minimise the
likelihood of this risk occurring.

The reporting obligation becomes a box-ticking
exercise and risk assessments are not
properly undertaken, hence benefits will not be
realised

Government needs to support efforts to have
regard by providing appropriate guidance, and
ensure progress is made. Option 3
significantly reduces this risk by giving the SoS
power to request information from specific
bodies to ensure compliance. See also
Omoni toringd bel ow.

Small Firms Impact Test

This measure will only affect public bodies and statutory undertakers and will not have an

impact on small firms.

Competition Assessment

This measure will only affect public bodies and statutory undertakers and will not have a
significant impact on competition. However, there could be a slight impact in cases where a
public body or statutory undertakers is in direct competition with a private company which is not

bound by this duty.

Enforcement, sanctions and monitoring

Under Option 2, the Government will have the option of requesting information from specific
bodies to ensure compliance with the reporting power. This allows monitoring and enforcement
to be focussed where it is most important (thus reducing the associated costs), and significantly
reduces the risk of the duty not being taken seriously.

There are two ways in which the reports could potentially be monitored:

91 Defra will be laying the UK reporting strategy and adaptation programme before
Parliament and these documents will be made publicly available. Reports produced by
bodies asked to report will also be made publicly available. This will be an opportunity to
identify any gaps in the report as a result of an organisation not having regard to

adaptation, and

shamingo) .

Par |l i

ament could then

% Defra (2006) Climate Change Impacts and Adaptation: Cross Regional Research Programme - Quantifying the Costs of

Impacts and Adaptation

http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=13231#RelatedD

ocuments
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The NAO or other body may be asked to play an ad hoc role in scrutinising the work of
Government in adapting to climate change, of which this proposal and the associated direction
forms a part.
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Specific Impact Tests: Checklist

Use the table below to demonstrate how broadly you have considered the potential impacts of your
policy options.

Ensure that the results of any tests that impact on the cost-benefit analysis are contained within
the main evidence base; other results may be annexed.

Type of testing undertaken Results in Results
Evidence Base? | annexed?

Competition Assessment Yes No
Small Firms Impact Test Yes No
Legal Aid No Yes
Sustainable Development No Yes
Carbon Assessment No Yes
Other Environment No Yes
Health Impact Assessment No Yes
Race Equality No Yes
Disability Equality No Yes
Gender Equality No Yes
Human Rights No Yes
Rural Proofing No Yes
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Annexes

Specific Impact Tests

Legal aid i there will be no impact on legal aid as a result of the proposal, since it affects public
sector bodies rather than individuals.

Sustainable development i this proposal is fundamentally about sustainable development,
hence no specific impact test is required.

Carbon, health and other environmental impacts i this proposal will not have any direct
implications for the environment or health, although could lead to decisions being made which
have an indirect impact on the environment (e.g. decisions regarding where to locate new
infrastructure as result of having regard for climate change adaptation).

Race, disability and gender equality and human rights T this proposal will have no impact on
race, disability and gender equality or human rights.

Rural proofing i the policy is not expected to have adverse impacts on rural communities.
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Annex D

Summary: Intervention & Options

Department /Agency: Title:

Impact Assessment of powers to pilot local authority
incentives for household waste minimisation and

recycling
Stage: Final Version: 2 Date: December 2008
Related Publications:iiModel | ing the | mpact of Househol d CH

Defra by Eunomia Research and Consulting (December 2006)

Available to view or download at:
www.defra.gov.uk/environment/waste/strategy/incentives/pdf/wasteince

Contact for enquiries: Samuel Thomas Telephone: 0207 238 1036

What is the problem under consideration? Why is government intervention necessary?

The UK needs to radically reduce the amount of waste it sends to landfill, to reduce the climate
change impact of our production and consumption and to comply with the EU Landfill Directive.
Encouraging householders to minimise, compost and recycle their waste as far as possible is an
important part of this. The UK is currently the only EU15 country to prohibit local authorities from
placing financial incentives upon householders to minimise and recycle waste. Government wishes to
provide a power to pilot local authority incentives for household waste minimisation and recycling.

What are the policy objectives and the intended effects?

The objective is to give local authorities a power to pilot incentives, as a potential additional tool to
change waste behaviour in order to boost recycling, reduce waste levels and reduce waste to landfill.

What policy options have been considered? Please justify any preferred option.

Government has considered the following alternatives:

Do nothing;

Introduction of a local waste charge (as seen elsewhere in Europe)

Introduction of revenue neutral financial incentives

A power to pilot local authority incentives for household waste minimisation and recycling

In addition, a number of other options are already available to authorities to encourage recycling and
waste minimisation by households. These include reward schemes, compulsory recycling and
Alternate Weekly Collection.

When will the policy be reviewed to establish the actual costs and benefits and the achievement of the
desired effects? Defra will carry out monitoring and evaluation of the first pilots to gather
evidence on the costs and benefits with a view to a review during 2010/11.
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Summary: Analysis & Evidence

Policy Option: Description:

ANNUAL COSTS Description and scale of key monetised costsby O mai n
af f ect e dCoststothedJK as a whole will depend on
One-off (Transition) Yrs | whether powers are made more widely available following the
£70m - 135m 7 | initial pilots, and, if so, how many local authorities take up the
option to introduce incentives. Start-up costs for a 50,000
Average Annual Cost household scheme are estimated at £100k - £200k, annual
(excluding one-off) running costs at £200k to £500k (costs borne by local authorities).

£ 50m - 60m Total Cost (Pv) | £ 420m - 480m

COSTS

Other key non-monetised costsby o6 mai n af fAerass widér society mopegetycling
could lead to significant additional time costs of householders sorting waste which would outweigh
other net benefits. This will be revealed if householders do not respond to incentives as expected
as at the household level incentives should compensate for incremental recycling effort.

ANNUAL BENEFITS Description and scale of key monetised benefitsby o6 mai n
af f ect e dFingncial sagirg$can be made through lower
One-off Yrs | waste treatment due to waste prevention, estimate for a 50,000

£ none 7 | household scheme suggest £290k and £1.4m savings accruing to
local authorities (E180k to £1.35m savings excluding tax to society
Average Annual Benefit as a whole). CO2 equivalent savings valued at £80k to £340k p.a.
(excluding one-off) are also predicted.

£80m - £200m Total Benefit (Pv) | £ 440m - £1.2bn
Other key non-monetised benefitsby o6 mai n af f Thera neay alsg be amenity 6

benefits associated with less waste treatment and movements, these will depend on the type and
location of waste facilities.

BENEFITS

Key Assumptions/Sensitivities/Risks There may be distibutional impacts depending on the type of
incentives the authority pilots, the relative income of households producing larger than average
amount of waste or who are not easily able to change their behaviour. Nb. Aggregate estimates are
based on potential coverage rates of households and schemes in the Eunomia study and ranges in
annex 2.

Price Base Time Period Net Benefit Range (NPv) NET BENEFIT (NPV Best estimate)
Year 2006 Years 7 £0 - £750m £ 285m

What is the geographic coverage of the policy/option? England

On what date will the policy be implemented? 2009/10

Which organisation(s) will enforce the policy? Local Authorities
What is the total annual cost of enforcement for these organisations? £ N/A

Does enforcement comply with Hampton principles? Yes

Will implementation go beyond minimum EU requirements? No

What is the value of the proposed offsetting measure per year? £ N/A
What is the value of changes in greenhouse gas emissions? £17m - 38m
Will the proposal have a significant impact on competition? No

Annual cost (E-£) per organisation Micro Small Medium Large
(excluding one-off) None None None None

Are any of these organisations exempt? No No N/A N/A

Impact on Admin Burdens Baseline (2005 Prices) (Increase - Decrease)
Increase of ¢ n/A Decrease of £ N/A Net Impact  £N/A

Key: Annual costs and benefits: Constant Prices (Net) Present Value
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Evidence Base

Draft Impact Assessment i Evidence Base

Introduction

1. This Impact Assessment looks at options to introduce a new tool to enable local authorities to boost
recycling, reduce waste levels and reduce waste to landfill of their populations.

Background

2. The Government s Waste Strategy 2007 aims to helop
reductions in global greenhouse gas emissions from waste management. Challenging targets for
waste minimisation and recycling in the Strategy, alongside EU targets for a reduction of
biodegradable municipal waste sent to landfill, mean that local authorities need residents to take
steps to reduce their waste, home compost and recycle waste. The European Landfill Directive
states that:

1 by 2010 biodegradable municipal waste landfilled must be reduced to 75% of the total amount
produced in 1995;

1 by 2013 biodegradable municipal waste landfilled must be reduced to 50% of the total amount
produced in 1995; and

1 by 2020 biodegradable municipal waste landfilled must be reduced to 35% of the total amount
produced in 1995.

3. If these challenging targets are not met, the UK will be liable to substantial financial penalties from
the EU. The government has the power to pass these penalties on to individual local authorities that
contribute to any UK breach of these targets. This would further drive up the costs of waste
management, putting pressure on the local government funding system.

4. In this context, the Government believes that local authorities need to be given sufficient power to
choose the tools necessary to be able to achieve key priorities, namely:
1 boost recycling/composting;

I encourage waste minimisation; and
1 reduce waste going to landfill.

5. Househol dersdé behaviour is vital towards meeting
Authorities need residents to take steps to reduce their waste, home compost more, where
appropriate, and recycle more. If residents do not change their behaviour, authorities may need to
invest in more expensive waste technologies or purchase additional allowances to landfill
biodegradable municipal waste. They may also face substantial penalties. Failing to minimise, home
compost and separate waste also increases greenhouse gas emissions, mainly from the demand for
new products made from virgin materials.

6. Vari abl e chargiryg afsory owa ¢ the ,owwr, fAipacommon el sewh:
behind it is that householders pay according to the amount of waste they throw away. In Flanders for
example, 98% of municipalities have waste charging in place. In most cases, waste bills have fallen
as a result of introducing charging. Flanders households recycle 70% of their waste, compared to
27% in England.

7. The Local Government Association (LGA) has called for local authorities to be given the power, not

the duty, to incentivise householders i n t hi s way. l'ts 2007 publi-cati
as-you-t hr owé powers to help encourage people to tak
their rubbish away... itds also fairerchakléeywmsuse i f

has recommended that Government give authorities the freedom to implement such schemes,
developed in close consultation with local residents and other stakeholders.

8. The Local Government White Paper published in October 2006 sets out the Governme nt 6 s i nt en
to empower local communities by giving them greater freedoms and powers to improve public
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services. Granting local authorities new powers to meet their waste management challenges is an
important part of increasing local flexibilityaspart of t he Governmentoés devol

Rationale for intervention

9. There is currently no way to distinguish between those who produce the most waste and those who
produce the least, in terms of the overall amount they pay to the local authority. This means that
there is little or no incentive for householders to reduce or sort their waste. As a direct result there is
likely to be an inefficiently large amount of waste entering the municipal waste stream and - due to its
mixed nature i it may be difficult to treat in an efficient manner.

10. There are wider impacts of waste disposal and treatment beyond the market price, most notably the
climate change impacts of landfilling waste and the climate change and natural resource protection
benefits of avoiding primary production through waste prevention and recycling. As well as
producing too much waste, accounting for these impacts suggests that we have over-relied on landfill
and other disposal technologies, which in turn are associated with single mixed waste collections. To
allow more efficient levels of treatments like recycling, waste needs to be better sorted. Incentivising
the reduction of mixed residual waste (and not waste sorted for treatment) gives an incentive for both
sorting and reducing waste.

11. From a wider UK perspective the EU Landfill Directive places legally binding limits on the amount of
biodegradable municipal waste that can be landfilled. This obligation has been devolved to local
authorities. Providing the ability to pilot incentives gives local authorities an additional potential
instrument to reduce waste landfilled and hence it should help the UK as a whole to meet its targets
at lowest cost.

Options

12. Three options were identified in the public consultation:
1) Do nothing
2) Allow authorities to levy a separate charge upon householders for waste collection

3) Introduce a new power to allow local authorities in England to introduce revenue-neutral
financial incentives with the purpose of encouraging recycling and minimisation of waste.

Option AT Do nothing

13. The Government could leave legislation unchanged, meaning that authorities would not be able to
introduce financial incentives schemes. They would still be able to offer rewards and to charge for
collection of certain wastes (such as garden waste and bulky waste).

Option B (i) T Allow authorities to levy a separate charge upon householders for waste collection

14. In the public consultation, some stakeholders wanted to see waste funded through a separate local
waste charge, as happens in many European countries. This would mean moving to a local waste
charge for all local authorities. Individual authorities could then choose whether they wished to
implement a variable waste charge, or whether should charge all households at a flat rate.

15. In England, waste is funded through a combination of Council Tax, redistributed business rates and
central government grant. In order to change to a European system without increasing the amount
of tax paid overall, the charge would have to replace revenues raised through Council Tax and
central government funding to local authorities (which comes from business rates and general
taxation).

16. Funding waste entirely through a local charge would have distributional impacts. The tax burden
on individuals and lower income households would increase, because the cost of waste services
would no longer be met to a significant degree from the national tax pot, but would be met solely by
charges on individuals. Thus, though the aggregate tax bill to society as a whole would not change,
moving from general taxation to a local waste charge would be regressive.
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Option B(ii) 1 Charge for waste through Council tax

177A further option for a | ocal waste charge woul d i
Council Tax bills that funds waste services into a variable charge. Central Government funding would
be unchanged. Council Tax funds only a proportion of local authority waste services, meaning that
the level of the incentive to householders could be limited under such a system.

18. The incentive effect of this option would be smaller than fully funding waste through local taxation,
however it would not have the regressive impact of removing the national element of funding.

Option C 1 Introduce a new power to allow local authorities in England to introduce revenue-
neutral financial incentives with the purpose of encouraging recycling and minimisation of waste

19.This was the Governmentos preferr edtwoudtinvovera set ou
rebate being paid to households producing the least waste, with households producing most waste
paying to do so. As such, all the revenue raised by the local authority would be returned to residents
in a transparent way and would not increase the amount that residents as a whole pay to their
authority. (This is the concept of revenue neutrality).

20. In order to avoid unfair impacts on certain groups or unintended impacts such as flytipping, the
following conditions would also have to be met prior to introduction of any financial incentive scheme:
1 Any household covered by an incentives pilot would have to be served by a good free kerbside
recycling service
1 The authority would have to have a fly-tipping prevention strategy in place
1 The authority would have to take account of any potential disadvantage caused to particular
social groups

Costs and Benefits
21. Comparison of Options Bi, Bii, and C

22. Options Bi, Bii and C would all grant local authorities the power to incentivise waste reduction, and
thus help to reduce waste more cost-effectively than could be done under option A. However Option
Bi results in a shift from general taxation to taxation on individuals regardless of income, and would
therefore be regressive. Option Bii could constrain the level of incentive possible, since Council Tax
funds only a proportion of local authority waste services. Option Bi could have a regressive impact
(meaning that those on low incomes could end up paying relatively more) but Options Bii and C
would not.

Option DT a power to pilot local authority incentives for household waste minimisation and
recycling

23. The Government proposes to provide a power to pilot local authority incentives. Incentives could take
several forms, as put forward by local authorities, potentially including pure rebates for householders;
a combination of charges and rebates (with all revenue raised by the authority being returned to
residents) and the ability to link incentives to Council Tax. This would allow, for instance, the piloting
of options similar to Bii and C, with the benefits set out above. The conditions set out in paragraphs
20 and 21 above would also apply to option D.

24. The following discussion is based on research on incentives as a whole as opposed to specific
options set out. Hence it should be viewed as a comparison of a system with and without incentives.
The Government would prefer to allow incentives to be put in place through option D based on the
arguments presented above.
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