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Executive Summary
Many countries have put forward adaptation strategies to address the impacts of future
climate change. The UK Government is one of the few to go beyond this and to consider
how to develop adaptation policy. This project, commissioned by Defra, sets out a
method for adaptation policy setting, which is used to develop “strawman” adaptation
policy objectives and example targets and possible indicators in priority sectors. The
purpose of these strawman outputs is to trigger discussion and aid further development,
and not to set out or pre-empt adaptation policy.
There are many methods that could potentially be used for policy-setting, some of which
have been published and a lesser proportion put into practice. A review of both generic
methodologies and those that have been developed specifically for adaptation, uncovered
some valuable features for an approach for adaptation policy setting, including impacts
assessments, strategic options appraisals, use of scientific evidence base, iterative
processes and stakeholder engagement. However, none of the existing methodologies
provides a suitable, clear, and pragmatic course of action for setting adaptation policies,
for selecting targets and identifying suitable indicators by which to monitor progress. For
this reason, a new method for adaptation policy setting has been proposed.
To accommodate the challenges posed by adaptation, the method developed is circular and
iterative (see below). It allows for input from individual sectors to occur concurrently and
somewhat independently, and requires engagement with a range of stakeholders at various
stages in its application. Defra has already started to develop the adaptation policy vision.
It is envisaged that government departments will have an active role in taking the process
forward in their sectors. Without ownership of this process by the sectors themselves, the
evolving policy is unlikely to have the impact required for effective, co-ordinated and
comprehensive adaptation.
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This study has applied the proposed method to develop adaptation objectives, targets and
indicators in six priority sectors. The process of selecting priority sectors is important
because it helps to determine which sectors may be explicitly addressed in future phases of
Defra’s Adaptation Policy Framework. The criteria that were used to choose priority
sectors include the economic importance of the sector to the UK, and the potential
significance of climate impacts and adaptation measures in the sector in economic terms,
the immediacy of potential climate change impacts, and the potential significance of the
social and environmental consequences of climate impacts and adaptation responses
within the sector. The choice of sectors was also influenced by the extent to which
stakeholders, from a variety of organisational types and geographical regions, would be
willing and able to participate.
On the basis of these criteria, defined in the broadest terms, the project team in
consultation with Defra, identified six sectors in which to work: water resources, flood &
coastal risk management, transport, tourism, agriculture, and energy.
Strawman policy objectives were developed in each sector using a risk-based approach.
Starting with the identification of risks and opportunities from climate change, a
prioritisation was produced based on probability and magnitude, and considering
uncertainty in the climate (and other) information available. Given the scope of the study,
the risk assessment has largely been based on qualitative statements, which should
ultimately (where possible) be supported by quantitative analysis.
Risk prioritisation should ideally take into account agreed levels of risks, information on
financial/economic costs, and considerations of existing adaptive capacity, thus linking
the characterisation of the risk and opportunities stage in the methodology with the
options appraisal stage. Prioritisation should also take into account knock-on effects in
other sectors. The risk assessments could, in most cases, be carried out by the departments
with responsibility for the sector in question, in consultation with stakeholders.
The working objectives that have been suggested as “strawmen” in this report have
generally been worded very flexibly. This is because the best adaptation solutions to
identified climate risks are, in most cases, likely to involve a mix of responses, some of
which are “climate-proofing” (such as changes in design specifications), and some of
which are “living with risk” (such as contingency planning). Solutions are also likely to
take the form of an evolving process, the balance of which will change over time.
For a sample of the strawman objectives, illustrative examples of targets have been
proposed. These spanned both building capacity and delivering actual adaptation. The
targets are largely process-based, stating “what” is required, but not “how” it should be
done, in order to retain flexibility. Ultimately, a number of targets may be associated with
each objective. Each target will require ownership. Process-based targets can form the basis
for the early steps towards adaptation, though for real policy progress, they need to be
complemented by outcome-led policy.
A number of existing indicators that are relevant to adaptation have been identified.
However, no new adaptation-specific indicators were produced. It was felt that it was
premature to do this for three reasons: 1) the lack of a defined policy, and targets, makes
the identification of specific indicators premature; 2) the majority of targets identified are
process-based and not formulated specifically-enough to identify a relevant indicator; and
3) indicator identification and selection should be carried out by the organisation
responsible for data collection and reporting, and thus based on practical considerations of
resources and existing processes. Annual reportage of progress in relation to the process-
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based targets suggested under each objective is likely to form a crucial element of
monitoring in the early stages of an adaptation policy.
The figure overleaf shows how these different components of the adaptation policy link
together in an adaptation policy framework. It is envisaged here that there are two sets of
outputs under the policy framework. One set ensures that genuine progress is made on
implementation of specific adaptation measures in order to reach stated objectives; the
other ensures that summary information on progress can be presented to a wider audience.
Note that the ownership of the different outputs varies, with local government and the
regions taking a much more active role in development of indicators.
For ensuring progress on adaptation

For public communication

Target 1.1
Objective 1
Target 1.2
Target 2.1
Objective 2

Target 2.2

Priority sector A
Target 2.3

One or more indicators for each
target. These may be
• Adaptation specific and/or

High level objective 1
(based on consolidation
of objectives)

• From basket (used as is) and/or
• From basket (modified) and/or
• In checklist form

Objective 3

Group of relevant
indicators selected
for sector A

Target 3.1
Target 4.1

Group of relevant
indicators selected
for Sector A

High level objective 2
(based on consolidation
of objectives)

Objective 4
Target 4.2
Central

Regional / Local

Central

Ownership and Responsibility

One model for allocating regional and local adaptation responsibilities is that of
sustainable development, in which the UK Government’s Sustainable Development
Strategy sits under an overarching UK framework (and alongside sustainable development
strategies for the devolved administrations). Each English region develops its own regional
sustainable development framework (with priorities and commitments), and beneath that,
local authorities have responsibility for much of its delivery.
We offer the following recommendations with regard to the future application of the
proposed policy-setting method:
• To facilitate the development of adaptation policy, it would be useful for Defra to
progress the definition of “successful adaptation”. A definition might, for example,
focus on ensuring cost-effective and proportionate adaptation, but it could also be
based on categories such as ‘living with risk’ or ‘climate-proofing’. Whichever
approach is taken, it will be important for the definition to be agreed among key
stakeholders. It is not possible to define objectives, targets and indicators properly
until this overarching vision for adaptation is set.
• Lower level objectives, targets and indicators follow from this goal for adaptation
policy, once the definition is clear. We believe that the policy cycle presented in
this report would be a valuable and practical process through which to draw down the
more detailed policy components from this high level goal.
• Of course, an effective adaptation policy needs to draw on the evidence base from a
wide range of disciplines, reflecting existing knowledge, expertise and practical
experience, throughout its development and implementation. This evidence base is
large, fragmented and complex. In leading the adaptation policy setting initiative,
Defra would benefit from building on the established participatory and inclusive
approach, interacting with organisations in a range of sectors, particularly during the
process of setting objectives, targets and indicators.
• Policy-setting action in those sectors that do not take policy lead from Defra may
be more effective if led by the appropriate government departments. Consistent
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•
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with the existing approach, Defra should continue to involve other government
departments at an early stage and encourage adaptation to be seen by these
departments as a priority issue. Without real commitment and leadership in each
sector, it is unlikely that adaptation will be effectively integrated into relevant
sectoral policies and the impacts of the policy will be limited. This point parallels
UKCIP advice for an “adaptation champion” at the organisational level.
The project identified six priority ‘sectors’ for adaptation (transport, energy,
agriculture, tourism, water resources and flood management). However the project
team strongly believes that other priority sectors need to be assessed using a similar
approach to the current study. Perhaps some of the most important sectors that we
omitted are health, ecosystems (biodiversity and nature conservation), spatial
planning (though this could be featured as a cross-cutting theme) and the built
environment.
The limited scope of the study prevented a comprehensive analysis of cross-cutting
issues. However, we suggest that a number of areas may be suitable for inclusion as
cross-cutting themes in the adaptation policy framework. These include
procurement, education and training, science and research (in particular connected
with interpreting new climate change scenarios) and monitoring and evaluation.
Regional variations in both climate impacts and preferred adaptation strategies can
affect adaptation within each sector, and may lead to the development of different
policy objectives or targets at the regional level. However there are some sectors
over which the regional and local level can exert minimal influence (such as perhaps
agriculture and tourism which are so strongly market-driven). Sectoral leads
responsible for developing adaptation policies will need to bear such issues in mind.
Successful adaptation activities require the co-operation of a wide range of
organisations and individuals. Adaptation policy development therefore also requires
extensive stakeholder involvement. This involvement needs to be structured to
ensure that it is properly focused. The project team have found the use of a staged
approach, i.e. the iterative method described in this report, to be extremely useful in
identifying when, and which, stakeholders can best have an input at a given stage.
This approach might be useful for managing stakeholder input to subsequent phases
of the APF.
One of the difficulties faced by the project team was keeping the process moving
against the uncertainty inherent in climate change and gaps in the evidence base.
The preferred choice of an objective or target might depend on, for example, the
results of appraisal of various adaptation measures or more detailed understanding of
existing sectoral policies. As this policy-setting method is applied in practice,
similar challenges will be encountered. In most instances it will not be possible to
delay decisions until all of the evidence is available. One solution is to use the
process-based approach. Whilst this means that there may be some uncertainty over
outcomes, it does at least enable progress to be made. Subsequent iterations could
help clarify or refine process-based targets and indicators, or replace them with
outcome-based targets and indicators if this becomes possible.
Whilst adaptation remains at an early stage of development, it is inevitable that
objectives, targets and indicators will focus on building capacity. To this end, there
is a need for a balanced mix of process-based and outcome-based targets and
indicators. As the area progresses, we would envisage a shift towards outcome-based
indicators, that focus on measuring the delivery of actual adaptation.

We offer the following recommendations with regard to the strawman objectives, targets
and indicators:
• The strawman objectives and targets in this report have been designed to provoke
discussion, leading to further development and refinement during future sector-based
work. Although they might be suitable, none of the objectives or high-level
objectives proposed in this report is anything other than an example. They are
based on the opinions of the project team and a small number of informed
stakeholders, but should not be presented as agreed sectoral objectives and targets.

v

Objective Setting for Climate Change Adaptation Policy

•

•

•

Targets and indicators could be further developed with organisations that have the
responsibility for meeting and monitoring them. The project team has proposed
some initial ideas; the next stage in developing these could take place amongst key
stakeholders in existing sectors. Without this early involvement of stakeholders,
targets will not be “owned” and access to a full range of data for indicator
development is not possible.
We suggest using a basket of existing indicators to communicate progress towards
adaptation. Use of these indicators will also promote ‘mainstreaming’ of adaptation
issues within sectors. However, these basket indicators will not be appropriate for
measuring progress towards adaptation targets. For these, new adaptation-specific
indicators will be required, in conjunction with checklists to ensure that key steps
towards individual targets are achieved. The project team recommends the use of
only one or two adaptation-specific indicators per sector, given existing pressures
on organisations responsible for data collection and indicator reporting.
Whilst headline indicators are sometimes useful for communication and can provide
adaptation with a separate ‘identity’, it may be too early to focus attention on
headline indicators. A headline indicator cannot adequately summarise or represent
progress across all other indicators. We recommend that the focus could be placed
more appropriately on measures of progress across the board in preparing for
climate change, i.e. building capacity, consistent with our overall policy
recommendations above.

Finally, we offer the following recommendations for future work, the most immediate
priorities being:
• To develop a definition of successful adaptation for the UK. This is linked to our
first recommendation, above, and could underpin future progress on the APF.
• To initiate adaptation policy analysis in priority sectors not covered by this project
(including health, biodiversity and the built environment, among others).
• To engage more thoroughly with sectoral stakeholders in order to reject or refine
specific strawman objectives.
• To specify targets related to revised objectives in greater detail.
• To continue to develop baskets of indicators that will be useful for communicating
progress towards adaptation (perhaps to include examining trends in existing
sectoral indicators against climate impacts in recent years).
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1

Introduction
1.1

BACKGROUND TO THE PROJECT

Over the last year, the UK Government has initiated a number of major international and
domestic developments to address climate change (HMG 2005a). These include:
 putting climate change as a top priority for both the UK’s G8 and European
Union presidencies in 2005
 discussion at an international level on further engagement of all parties to the
United Nations Framework Convention on Climate Change on future action to
reduce greenhouse gas emissions, and adaptation strategies
 launch of the Climate Change Communications Initiative with funding of at least
£12 million over the period 2005-08, to tackle public attitudes to, and
understanding of, climate change, and what we can each do to help reduce our
personal contribution to climate change
 delivering against commitments in ‘Energy Efficiency: The Government’s Plan
for Action’
 a consultation on the draft code for sustainable buildings during 2005, with
national rollout planned to begin in 2006
 launch of the Government’s pilot carbon offsetting scheme for air travel in 2005
 pressing for the inclusion of intra-EU air services in the EU emissions trading
scheme from 2008 or as soon as possible thereafter
 publication of a climate change adaptation policy framework.
This report is a key input to the latter objective.
The issues surrounding adaptation to climate change in the UK have already been the
subjective of much investigation. The publication of future climate scenarios by the UK
Climate Impacts Programme (UKCIP) in 2002, presenting projected climate changes for
2020, 2050 and 2080, may have been the catalyst for much of this work. In addition to a
growing body of scientific research, many regional and local government initiatives have
emerged, some with rapidly evolving adaptation programmes.
The Government now believes that “co-ordination of adaptation activities is now required
– not only to avoid duplication or major gaps, but also to provide some strategic direction.
Government has agreed to develop a framework for adaptation to define roles and
responsibilities of different departments and organisations, and ensure a comprehensive
and coherent approach to adaptation in priority sectors” (HMG 2004).
The Department for the Environment, Food and Rural Affairs (Defra) has therefore
initiated a national Adaptation Policy Framework (APF) in order to provide a more
strategic national approach to adaptation. Developed in consultation with other
government departments and devolved administrations, the APF will provide objectives
and measures of progress, structure and transparency for adaptation activities, long term
policy direction and communication of action on climate change. The intention is to
produce a dynamic policy document that will be continually evolving, reviewed and
updated. The APF will be structured on a sectoral basis, setting out key objectives and
measures of progress for each sector.
Defra and its forebears has long been involved in policy which aims to manage the impact
of society on the environment. Climate change is one such area and considerable effort
has already gone in to the development of a national and international climate change
mitigation policy. However, adaptation to climate change poses a new set of problems.
Here, it is the impact of the environment on society that has to be managed. The climatic
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changes anticipated over the next century and beyond will necessitate major adjustments
not just to individual lifestyles, but also to where we live, how business operates and how
national infrastructure is developed.
The APF must create the right conditions for an effective response to climate change of
uncertain magnitude over long timescales. This will involve incorporating the flexibility
to react rapidly to the new information presented by climate science and impacts
assessments. Adaptation policy must take into account regional variations in vulnerability
as well as climate impacts. To address these issues successfully will require a new approach
to policy setting.
Adaptation to climate change is fundamental component of the goal of sustainable
development, to enable all people throughout the world to satisfy their basic needs and
enjoy a better quality of life without compromising the quality of life of future
generations. For the UK Government and the Devolved Administrations, that goal will be
pursued in an integrated way through a sustainable, innovative and productive economy
that delivers high levels of employment, and a just society that promotes social inclusion,
sustainable communities and personal well-being (HMG 2005a). Even with an effective
APF, climate impacts on the economy and society pose a major threat to sustainable
development in the UK.
Within Europe, the importance of adaptation as well as mitigation is increasingly being
recognised. Following their recognition in the communication “Winning the battle against
global climate change” that more resources need to be allocated in the EU to adapt
effectively to climate change, the European Commission launched phase 2 European
Climate Change Programme (ECCP II) in October 2005. Working Group 2 for ECCP II is
on Impacts and Adaptation and its work programme includes 10 thematic meetings for
which status reports will be delivered by September 2006. The greater prominence of
adaptation in ECCP II may result in a stronger impetus for adaptation activities not only
among Member States but also at regional and local levels. The UK’s pioneering work on
adaptation policy-setting is a timely contribution to the European level debate.

1.2

PROJECT OBJECTIVES

The purpose of the project is to develop a set of potential objectives, targets and
indicators for adaptation to climate change (see Appendix IX for a full project
specification). To achieve this purpose, Defra have set out a number of objectives for the
project, which are:
1. To review objective-setting methods used in a range of environmental policy areas
and in the relevant literature. The review should examine different approaches
such as using quantified targets, indicators, valuation, risk management methods
or process based indicators, and gather experience from other countries in the area
of adaptation policy-making.
2. To identify lessons that can be transferred to develop soundly-based principles
and methods for setting objectives and targets for adapting to climate change,
against which it will be possible to measure progress as well as developing new and
innovative ways to measure progress in adaptation.
3. To identify priority sectors in which the methods will be applied. This list will be
drawn up on the basis of previous scoping work on climate change impacts, and
ongoing work in drafting the APF. The principles and methods identified from
the review and analysis should be used to suggest potential “strawman” objectives,
targets and indicators in these priority sectors.
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4. To apply the principles and methods at local government level, to develop
potential local authority indicators of adaptation, which might integrate with
existing local sustainable development indicators.
5. To use stakeholder workshops to consider whether the principles and methods
identified are appropriate for target-setting in adaptation policy, and to develop
refinements to both methods and targets.
The project team did not, therefore, set out to produce a new assessment of impacts or
full evaluation of adaptive capacity. Rather, the intention was to draw existing
information into a consistent and manageable format to inform policy development.

1.3

DEFINITIONS

The definitions set out in Table 1 cover key words and terms used in this report.
Table 1. Definitions
Policy

The overall plan of action to address the issue. Policy implies a process.
In the context of this study we use policy as a fairly generic term to refer to the
entire structure of objectives, targets, indicators and actions that together
make up the detail of the process to achieve successful adaptation to climate
change.

Strategy

The long term plan of action designed to achieve a particular goal. If policy
emphasises the “what”, strategy is more concerned with the “where” and “how”
to get there. Strategies may operate at a range of levels, and in the case of
adaptation, arguably the most crucial strategies are those adopted by
stakeholders in implementing actions that contribute to progress towards
adaptation targets and objectives. The UK’s highest level adaptation strategy,
although not specifically articulated, is characterised by being “stakeholder-led”
and directed in large part by the tools and guidance offered by UKCIP.

Aim

An anticipated outcome that the policy is seeking to achieve and that guides all
subsequent planned actions. The overarching, potentially aspirational,
direction for the policy.

Objective

A medium to long-term goal within the policy. It should contain specific
elements that sit comfortably within, and guided by, the aim, and in some
cases it may be linked to a timeframe. It should be achievable.

Target

A nearer-term goal than the objective, perhaps in a set of incremental targets
leading towards the objective (and therefore more closely defining the specific
strand of the strategy). Targets should be specific, measurable, achievable,
realistic/relevant and time-bound (SMART).

Indicator

A metric or value (preferably quantitative) used to demonstrate progress
towards a target or objective. It should provide an indication of the condition or
direction over time of achievement of the target or objective.

Adaptation
option

One of several possible courses of action to address the impacts of climate
change in a particular area. Options could include “do nothing” or “delay
decision”; they could indicate general categories of approach; or they could be
more concrete actions to commission new research, adopt new policies, or
change plans, procedures, or operations. Adaptation options may be combined
with a timeframe in order to define an objective or target.
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Measure

In general terms, a measure could be any manoeuvre made as part of
progress toward the overall policy aim. In this study we should perhaps confine
it to specific (perhaps particularly statutory) mechanisms that central
government may choose to introduce in order to maintain, accelerate, enforce
or control action to adapt by other actors (i.e. stakeholders). The study is not
concerned with defining specific policy measures.

Outcomebased

An outcome-based approach seeks to define an explicit outcome, or end point,
of the adaptation action (e.g. increased drainage capacity to cope with more
intense winter precipitation events). This might also be referred to as
‘downstream’ in the sense that the focus is on the residual effects of risks as
experienced.

Processbased

A process-based approach seeks to define the key stages in a process that
would lead to the best choice of end point, without specifying that point at the
outset. This is an ‘upstream’ approach in the sense that it seeks to predict
outcomes, or at least provide enhanced capacity to manage a range of
outcomes.

1.4

LAYOUT OF THE REPORT

The main body of the report has been kept as focused as possible. For this reason, much
of the review material has been included in Appendices.
The overview of international, national, regional and local adaptation initiatives, which
sets the scene for the project, has been placed in Appendix II. These initiatives indicate
real progress in climate impact research and development of appropriate strategic
responses at all levels across different sectors. However, they also indicate how
fragmented the response can become without strong leadership from government. The
national initiatives highlight the lack of adaptation policy setting experience globally.
The UK is one of the few countries to tackle the problematic issue of adaptation policy
setting head on. Other governments make reference to adaptation policy, but no attempt
to define it. Of the countries reviewed, only Canada appeared to be starting to develop an
adaptation policy. Finland has developed a comprehensive adaptation strategy, but has yet
to integrate this strategy into national policy.
Section 2 describes the methodology for adaptation policy setting developed by the
project team. First, a set of principles is identified. In Section 2.2 the method developed is
described in more detail. The issues that arose in the development process are considered
in Section 2.3. This section draws heavily on the review of policy setting methods (one of
the project objectives), which has been placed in Appendix III. The approach to
stakeholder consultation within the project is also described.
The results of the application of the methodology are described in Sections 3 to 6. Section
3 describes the policy aim and outlines some accompanying generic objectives. Section 4
explains the rationale for the selection of priority sectors used in this project. Section 5
explains the process for producing the objectives and targets in more detail, and sets out
strawman objectives and targets for the priority sectors. Section 6 examines existing
indicators that could be suitable for adaptation and options for using adaptation specific
indicators.
The relationship between objectives, targets and indicators is summarised in Section 7
using an example adaptation framework. Other key components of the policy setting
process, which have not been the subject of analysis in this project, are also discussed.
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Finally, the project team’s conclusions and recommendations are set out in Section 8.
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2

A Methodology for Adaptation Policy Setting
This section describes principles and methods for setting objectives, targets and indicators
in adaptation policy. The final section indicates how the methods were applied in the
context of this research study.

2.1

PRINCIPLES FOR SETTING ADAPTATION POLICY

A wide ranging review of policy-setting methods (see Appendix III) revealed that many
organisations have adopted principles to assist the policy development process, or have
identified criteria for successful policy development that may be used as principles. These
include the Cabinet Office on Better Policy Making (Bullock et al. 2001), the United
Nations Environment Programme in its policy setting handbook for compliance with the
Montreal Protocol (UNEP 2003) and the Royal Commission on Environmental Standards
in its report Setting Environmental Standards (RCEP 1998).
The principles outlined in the Better Policy Making paper, referred to as ‘core
competencies’, appear to be particularly relevant, partly because they are grounded in
actual policy setting experience in government and partly because they provide a
framework that covers the many key issues for adaptation. They also have the advantage
of reflecting recent Government thinking and should, therefore, be an appropriate guide
for Defra.
However, the project team felt that the principles could be refined to improve their
relevance to adaptation. The bullet points in Box 1 link the broad principles identified in
Better Policy Making more specifically to adaptation issues. The adaptation principles are
based in part on the project team’s own experience in adaptation and in part on the
Principles of Good Adaptation produced by the UK Climate Impacts Programme
(UKCIP). The Principles of Good Adaptation are not aimed at policy setting, but at the
development of organisational adaptation strategies; however, some of them are very
relevant to the policy setting process.
Box 1. Principles for Setting Adaptation Policy
Vision
• Forward looking – work simultaneously on short, medium and long-term policies, with
a view to minimising adverse climate change impacts in the long-term
• Outward looking – take account of the many climate change adaptation initiatives in
the UK and research, strategy and policy developments in other countries
• Innovative and creative – question established policy setting approaches, accept
uncertainty and adopt appropriate (e.g. risk-based) tools to keep the decision-making
process moving
Effectiveness
• Uses evidence – use best available climate models, impact analyses and adaptation
options from a wide range of sources to focus on priority climate risks, whilst
balancing climate and non-climate risks
• Inclusive – take account of a wide range of stakeholders and work in partnership to
ensure the development of a robust and deliverable adaptation policy that has broad
support
• Joined up – ensure policy is properly integrated across all key sectors to avoid
adaptation-constraining decisions, and look beyond institutional barriers and
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boundaries to the Government’s strategic objectives
Continuous improvement
• Evaluates – build systematic long-term evaluation of outcomes into the policy process,
using both indicator-based and process-based targets
• Reviews – keep established adaptation policy and the policy development process
under review to ensure it continues to focus on priority risks and responds promptly to
changes in the evidence base
• Learns lessons – learn from experience of what works and what doesn’t, both in the
UK and abroad.

2.2

METHOD FOR ADAPTATION POLICY SETTING

This section sets out a sequence of steps and methods for developing the components of
an adaptation policy. The key outputs of the policy-setting process are:
• An overall aim
• Policy objectives (both overarching and sector-specific)
• Targets and indicators
• A policy framework.
This study has developed a method for adaptation policy-setting that could be applied by
Defra. Key stages of the method have been tested within the context of the study. The
generic method is shown in Figure 1, with the roles of stakeholders in the process included
in Figure 2. The development of the method is discussed in Section 2.3.
The main features of the method are that:
• It is circular and iterative;
• It requires simultaneous input from several sectors;
• It requires stakeholder input at various stages in its application.
Figure 1 shows two iterative circles of activity. The circle on the left identifies the stages
for formulating the vision for adaptation policy. The circle on the right sets out the more
involved stages for which a sectoral representative has responsibility.
Some stakeholders consulted during the project advised that the method should show
clearly the role of different organisations in the policy-setting process (see Figure 2). It is
envisaged that the circle on the left is the responsibility of Defra. Sectoral policy
development is likely to be run by the relevant government department (and is likely to
include Defra). The project team believes that active involvement of, and buy-in from,
these other sectoral leads is essential if the method is to work satisfactorily. It is envisaged
that each sectoral representative will separately pursue the stages in this right hand circle
before feeding back into the circle managed by Defra.
Figure 2 also shows responsibilities for different parts of the process, and identifies where
particular stakeholders could make greatest input. The intention is not to exclude any
stakeholders from having an input at any stage, but to show which stakeholders are likely
to add most value to the process.
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Figure 1. Generic method for adaptation policy setting
1a. Define
policy aim
1b. Propose generic
adaptation objectives
10. Review
and Revise

2. Determine
priority sectors
for action
3. Characterise
priority risks and
opportunities

ADAPTATION
POLICY VISION
7. Appraise
options

9. Link up policy
framework

SECTORAL POLICY
DEVELOPMENT
8. Identify cross
sectoral overlap and
possible conflicts

4. Propose adaptation
objectives

6. Identify
adaptation
options
5a. Define
targets

Note: Only steps in bold
applied in this study

5b. Select
indicators

Figure 2. Possible UK stakeholders for adaptation policy setting
1a. Define
policy aim

Key stakeholders:
Defra, DAs
Key stakeholders:
OGDs, organisations
contributing to
evidence base, e.g.
academia, UKCIP

1b. Propose generic
adaptation objectives
10. Review
and Revise

2. Determine
priority sectors
for action
Key stakeholders:
OGDs

3. Characterise
priority risks and
opportunities
7. Appraise
options

9. Link up policy
framework

Key stakeholders:
utilities, OGDs
8. Identify cross
sectoral overlap and
possible conflicts

4. Propose adaptation
objectives

6. Identify
adaptation
options
5a. Define
targets

Defra
Sectors

5b. Select
indicators
Key stakeholders: APF
consultees, UKCIP

The sections below explain each stage in more detail.
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Step 1 – Define policy aim
The first step in the process is to suggest an overarching aim for the national adaptation
policy: this aim can be aspirational and broad in scope. It presupposes a body of work that
has identified the parameters of the policy area and the directions in which the
government wishes to see progress. The greater the pre-existing body of evidence and
experience in the area, the more likely is the initial definition of this aim to be both
precise and practicable. All of the methods reviewed stress the importance of soundly
evidence-based policy making. Subsequent steps do not require final agreement of this
policy aim at the outset, since it may be clarified and refined later, on the basis of
knowledge gained from the process.
Step 2 – Select priority sectors
Effective adaptation requires co-operation between different organisations and across
sectors, because both the impacts of climate change and potential adaptation actions may
bring indirect “knock-on” effects in related areas. Development of adaptation policy
requires integration of knowledge and experience across the board. However, the starting
point is to consider individual sectors, since it is within sectors that concrete actions to
adapt to specific impacts will be taken. This step in the policy development process
therefore identifies priority sectors for adaptation action.
There are a number of considerations in choosing the sectors in which to focus initial
activity. Criteria such as vulnerability of the sector, economic and social impact of the
sector, potential for adaptation and temporal considerations can be used. Our approach to
selecting these priority sectors is expanded in Section 4. Once the priority sectors have
been selected, the analysis proceeds on a sectoral basis, though cross-sectoral dialogue is
needed at later stages.
Step 3 – Characterise priority risks and opportunities
This step brings into the process the evidence base on the impacts of climate change,
including confidence levels, in the selected sectors. Here one can start to incorporate
stakeholder definitions of acceptable risk in order to characterise the priority risks and
opportunities in each sector. This step also enables any regional variations in the
prioritisation of those risks and opportunities to be recognised. It promotes forwardlooking policy development, consistent with the principles identified in Section 2.1.
Alongside information on climate change in the UK, it may be important in some sectors
to consider the indirect effects of climate change elsewhere in the world (e.g. in changing
global markets) if these are seen as constituting priority risks or opportunities.
Assessments of impacts and risks at regional levels and in some sectors have been carried
out through the UKCIP and other government-funded research programmes. Some UK
government departments have published their own assessments of climate impacts. These
sources embody previous stakeholder input, which, along with expert judgment, can be
used to obtain a ranking of sectoral risks and opportunities.
Specific tasks in this step include:
a. Identify the key impacts of climate change within the sector, based on existing
studies.
b. Identify risks and opportunities that these impacts will present.
c. Compile an illustrative risk assessment: a simple exposure matrix will be developed
indicating the magnitude of risks relative to others in the sector, their
geographical extent and variation (e.g. are they confined to particular regions?),
whether they will become a concern in the short, medium or long term (relative to
planning horizons), and the lead stakeholders implicated.
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Step 4 – Propose adaptation objectives
The aim of this step is to develop sectoral adaptation objectives that will address the
priority risks (and opportunities) identified in step 3. Ideally the step would involve
discussions with representative stakeholders, bringing to bear existing reviews and policy
processes.
A range of possible objectives should be identified initially. As well as providing scope for
discussion of cross-sectoral considerations and the wider sectoral policy context, the
identification of a range also provides the means by which regional variations in level of
risk and favoured policy approaches can be incorporated later.
The specific tasks include:
a. Articulating a desired adaptation outcome in response to each of the risks /
opportunities identified at Step 3.
b. Proposing relatively extreme examples of objectives, to bracket a range of
possible approaches to the outcome. This enables innovative thinking (as favoured
by the principles). For example, one might propose a desired outcome of “reduced
property damage from coastal flooding”, which could be met by outcome-based
objectives such as:
• Climate-proofing: To develop coastal defences robust enough to prevent
coastal flooding for an extreme scenario of climate change.
• Living with risk: To allow the coastline to adapt to changing environmental
conditions without structural flood defences.
c. Evaluate potential objectives according to existing sectoral policies and issues.
The key policy frameworks and policy objectives for each sector should be
screened according to whether or not they explicitly address climatic risks and
adaptation, indirectly relate to climate change, or could be extended to plan for
climate adaptation. The way in which lead stakeholders in the sector relate to
national policy will also be considered. Objectives should build on existing sectoral
policies, either to ‘mainstream’ climate change or to avoid conflicting policy
goals, embracing the principle of joined-up policy making.
d. Evaluate potential objectives with respect to cross-sectoral conflicts / synergies.
Objectives / outcomes should also be weighed in terms of possible conflicts or
synergies with policies in other sectors. Some objectives may be dependent on
actions in other sectors. This reflects the principle of inclusive policy-making, and
promotes consistency.
e. Identify regional differences that will affect objectives. At this stage it is enough
to identify those outcomes / objectives where regional variation may be
important.
f. Reduce initial suggestions to one or more possible adaptation objectives
corresponding to each risk or group of risks in the sector (identifying where
regional variation may need to be included). It may be possible to phrase the
objective more flexibly where a range of options is still deemed important.
Step 5a – Define targets
At this stage, the sectoral adaptation objectives should be converted into a series of
realistic and time-bound targets. The aim of this step is to break down the objective into
tangible segments of effort. A range of techniques may be helpful in this. Ideally,
stakeholder engagement is required in order to analyse acceptable levels of risk and
(re)consider the definition of “successful adaptation”. Stakeholders will also need to advise
on what is achievable in terms of cost, timescales and political will (in the light of
international, national and regional landscapes).
One approach to developing targets is to try to identify all the problems associated with
achieving an objective, and then to suggest possible solutions, which form the targets.
Existing sectoral policies, issues, standards, guidance and research should be considered, as
well as regional priorities and cross-sectoral issues. Indicative timeframes should be
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attached to each target: NOW (by 2010), SOON (2010–2030), or LATER (2030–2050).
These timescales ensure the policy is long-term and forward looking, in line with the
principles.
This process of setting targets is also aligned with the UKCIP principle of using adaptive
management to cope with uncertainty: this is a flexible approach which involves putting
in place incremental adaptation options, rather than undertaking large-scale adaptation all
at once. Later targets can be modified as new information becomes available, or as
predictions of climate change become more or less certain. Flexibility was also emphasised
in the UNEP guidance.
Step 5b – Indicators
This step draws largely from existing datasets used for monitoring. Criteria for choosing
indicators include availability of data, consistency with national indicators, coverage of
the range of exposure, and influence in promoting successful adaptation. While it may be
possible to define complex indicators to measure some aspects of adaptation, it is
preferable for indicators to be simple and easy to understand. Our approach starts by
identifying a basket of indicators that taken together provide an indication of progress
towards or away from adaptation in each sector. Another advantage of this approach is to
link adaptation into monitoring that is underway at different levels and in different policy
areas, thereby promoting the concept of mainstreaming. The issues associated with
defining indicators for adaptation policy are explored in greater detail in Section 6.
Step 6 – Identify adaptation options
With a set of objectives and targets, it will be possible to identify a long list of the most
suitable adaptation measures. Some of the measures will have already been considered and
analysed in the adaptation evidence base. However, wide consultation at this point is
advisable to capture novel approaches. Under its existing APF consultation process, Defra
has already started to gather a large volume of information on adaptation measures from
stakeholders in a number of sectors.
Step 7 – Appraise options
Consideration must now be given to the adaptation measures to produce a short-list of
viable options. The relative costs of different options will play a major part in their
attractiveness and considerable sectoral and economic expertise may be required to assess
the costs and benefits. Responsibility for analysis may fall to government, but input from
large private sector companies that will be affected by subsequent policies, particularly the
utilities, will be crucial. At this point, some of the options will be ruled out because they
are too costly. This is likely to affect views on risk and opportunities in step 3 and some
of the objectives and/or targets in steps 4 and 5. For example, a proactive response to
adaptation may be rejected on cost grounds and a decision made to live with the climate
impacts. Thus it will be necessary to revisit earlier steps to make the appropriate
modifications.
Step 8 – Identify cross sectoral overlap and conflicts
When a set of adaptation objectives, targets and options have been produced for all
sectors, an identification of the effects of the proposed course of action of one sector on
all the others will be required. This is essential to avoid adaptation-constrained outcomes
or mal-adaptation, where benefits to one sector cause problems in another. Defra’s APF
consultation process will help to identify where overlaps and conflicts lie, but further
discussion with sectors will also be required.
Step 9 – Link up policy framework
In this step, the sectoral objectives, targets and indicators should be presented clearly to
show how they fit together under the overarching policy aim, indicating where regional
variation is required. It will be necessary to make links to regional and local level
objectives, targets and indicators as appropriate.
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Step 10 – Review and revise
The time frame for the adaptation policy-setting process is long (potentially decades) and
the results should be reviewed on a regular basis, with a new iteration instigated as
appropriate. It may be necessary to revisit and restate the overarching national policy aim
after the first iteration. However, subsequent iterations may not require all stages to be
revisited. One of the aims of the review stage will be to identify how frequently particular
stages will need to be revisited in order to develop long-term plans for future
improvements.

2.3

DEVELOPMENT AND APPLICATION IN THIS STUDY

The principles and method presented in Sections 2.1 and 2.2 were developed and refined
on the basis of a review of existing relevant material and the experience of applying the
method during the course of the study. This experience is outlined here.

2.3.1

Review of methods

Many methods that could potentially be used for policy-setting have already been
developed, of which some have been published and a lesser proportion put into practice.
The review began with the most generic methodologies – those which could be applied to
any policy-setting process – and ended with those methodologies that have been
developed specifically for adaptation policy-setting. Whilst the latter are more relevant to
climate change adaptation, the purpose of the review was to tap ideas that may not be
picked up by the adaptation specific methodologies. The methodologies considered are
summarised in Appendix III.
Each methodology was reviewed against a number of criteria (see Box 2). These criteria
are based on key issues for adaptation that have been raised in the literature (see
References) and in part on the project team’s own experience. They provide a rationale
for identifying the most valuable aspects of each methodology and summarising its overall
value as an approach for adaptation policy setting.

Box 2. Criteria for assessment of methodologies
Does the methodology provide:
• Principles for effective policy setting?
• A robust framework that tackles all policy setting stages?
• A means for cross-sectoral integration of policies?
• An outward-looking approach?
• Tools for developing and utilising an effective knowledge base?
• A means for tackling institutional barriers within Government?
• A means for encouraging long-term thinking?
• Tools to handle uncertain outcomes?
• A means for developing targets and indicators?
• An inclusive approach that seeks the views of many stakeholders?

Methodologies that have been designed specifically for adaptation will naturally score
higher than the more generic methodologies. However, they may be missing certain ideas
or components that can be borrowed from elsewhere. The project team was open to the
possibility of combining components of a number of different methodologies to produce
the most effective approach.
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There are key underlying differences in the analytical approach used for setting targets (or
appraising options) within these general methods. There are different schools of thought,
traditionally with the UK government favouring cost-benefit analysis and the EC
favouring cost-effectiveness. Development literature tends to favour multi-criteria
analysis, though there are strong differences in the degree of consultation. These different
starting points affect the structure of the method reported. The reviews in Appendix III
highlight the differences of the methodologies considered.
However, there are also a number of strong similarities. Several of the methods,
particularly those proposed by RCEP (1998), UNDP (2005), EEA (1999) and UKCIP
(2003) start with the identification of the problem, carry out an analysis to look at
impacts and then set out strategic options in response. In general, they are circular and
iterative. Some refer to a scientific evidence base and some use of decision criteria to rank
and prioritise options for reducing impacts.
The methods provide approaches to policy-making, but do not outline a clear, pragmatic
course of action for setting adaptation policies, for selecting targets and identifying
suitable indicators by which to monitor progress. For this reason, the project team sought
to develop a new method for adaptation policy setting.

2.3.2

Development of the method

Informed by the various methods described, the project team identified a series of
hypothetical steps for policy setting. Working through these in a linear fashion quickly
revealed a number of problems. These and the project team’s solutions are described
below:
•

It is difficult to make effective use of the diverse evidence base on adaptation.
Scientific data are associated with varying degrees of uncertainty and it is easy to
become bogged down in complex analyses that hinder progress. Nevertheless, the
project team placed particular importance on the value of robust science to
underpin adaptation policy, as emphasised in the RCEP (1998) report. Clearly,
tools for utilising this evidence base are vital to ensuring that useful scientific
results were taken into consideration. The project team believes that the riskbased approach advocated by UKCIP (2003) and also UNDP (2005) offers a
sensible means of assessing and prioritising adaptation related information to begin
the process of formulating policy objectives. A range of risk-based tools and
techniques have been developed through UKCIP to facilitate this process.

•

The decision-making process is highly interconnected, with some early stages in
the process requiring information derived at later stages. For example, it is not
realistic to appraise adaptation options without first identifying some policy
objectives; yet the objectives depend substantially on the cost-effectiveness of the
options. For this reason, the project team accepted that a circular, iterative
process was most appropriate for resolving complex adaptation related issues. The
team envisaged iterations for groups of activities, so that there may be more than
one iterative circle.

•

One of the challenges of responding to adaptation effectively is to keep the
decision-making process moving in the face of uncertainty or lack of information.
This became apparent at particular stages in the policy setting process. For
example, with a wide range of potential objectives, setting targets became
problematic, since the targets depended on the nature of the response to the
objective and to available (or in many cases unavailable) indicators. The project
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team’s approach was to adopt process-based, rather than indicator-based targets.
The process-based approach was essential to keep momentum, and to provide
direction, whilst retaining the flexibility to improve at a later stage.
•

Much of the material reviewed indicated that considerable stakeholder
involvement is required for successful adaptation. However, involvement of all
stakeholders at all stages is an inefficient use of resources. During the project, the
project team used two different stakeholder groups: sectoral experts to inform
sector-specific adaptation objectives and targets; and regional / local government
experts to understand the issues surrounding practical implementation of policy
and use of indicators at a local level. This separation worked well. A similar
approach could be used at other stages in the process.

2.3.3

Application of the method

In the light of these findings, the method was refined. Further improvements were made
after a team meeting with Defra (‘brainstorming’ note included in Appendix VIII). The
method applied in the project is shown in Figure 3. It shows how key steps in the project
could be tied to Defra’s adaptation policy framework (APF) activities. Note that this
method is orientated towards the requirements of the project.
Figure 3. Method used within the study
1a. Define
policy aim
1b. Propose generic
adaptation objectives

Note: Only steps in
bold applied in this

2. Determine
priority sectors
for action

8. Review
and Revise
10. Monitor

9c.
Implement
adaptation

7. Work with
stakeholders

3. Characterise
priority risks
and

APF
9b. Appraise
options
4. Propose
adaptation objectives
9a.
Identify
adaptation

5b. Select
indicators
6. Link up policy
framework

First iteration within each
sector; second iteration for
cross-cutting aspects

5a. Define
targets
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Sections 3 to 7 of this report describe the results of the application of this method.
At the end of the project, the method was reviewed in the light of our experiences with
the six sectors. In response to requests from various stakeholders, the method was further
revised to provide a framework outlining the possible roles and responsibilities of the
organisations most likely to take the work forward. It is this generic method, presented in
Section 2.2, that is proposed for future use.

2.4

STAKEHOLDERS FOR THIS STUDY

Stakeholder consultation was a key element of the project. Two groups of stakeholders
were interviewed:
• Experts in each of the six sectors, to help formulate the strawman objectives and
targets; and
• Local and regional government and climate change partnership staff in two target
regions (north west and south east), to help understand what indicators could be
applied to these targets and the practicality of implementing adaptation policy on
the ground.
The regional consultations were carried out as group discussions. The sectoral consultation
was carried out in small groups where possible, although the short time frame for the
project meant that in some cases individual interviews were necessary. A list of the
stakeholders consulted is set out in Appendix VII.
The intention is for a workshop to be held on completion of the project to allow a much
broader audience to consider the results, so that wider feedback on the proposed approach
and strawman objectives may be incorporated.
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3

Definition of the Policy Aim
The current study builds upon a wealth of climate change impacts assessments (and
increasingly adaptation experience) in the UK, primarily carried out through the UK
Climate Impacts Programme and other government research programmes. This evidence
has led to the articulation of an overarching aim for UK adaptation policy, expressed as a
strategic outcome of Defra’s climate change and energy strategic priority 1 :
“ The UK successfully adapting to unavoidable climate change”
Two key elements of this statement are the focus on “unavoidable” climate change, by
which we may restrict ourselves, at least initially, to accepted scenarios of climate change
over the 21st century such as UKCIP02, and the use of the descriptor “successfully”. This
latter will require careful definition with reference to stakeholder frameworks of
acceptable risk (see Box 3). The policy aim is taken to imply not only minimising the
risks associated with climate change, but also maximising the benefits that may come from
climate change.
Box 3. What is “successful adaptation”?
To start to address this fundamental question, the project team suggest that successful
adaptation needs to make clear distinctions between different time-scales, levels of certainty,
and costs. It should distinguish between no regrets options, justified by current climate
conditions, and low-regrets options, made because of climate change but at minimal cost (i.e.
2
cost-effective and proportionate ). Where greater uncertainty or longer time-frames are
involved, or higher costs implied, then a more detailed analysis will be needed, using
uncertainty and sensitivity analysis, to examine the costs and benefits of adaptation (such a
detailed approach is beyond the remit of this study). Thus, as an initial approach to the
adaptation planning process, we suggest that good adaptation could generally emerge from a
three-tiered process:
• Plans should initially focus on developing actions and building capacity (e.g. raising
awareness), followed by
• Identification of win-win or no regrets options (prioritisation on low-cost or highly costeffective actions);
• Then consider other possible actions, and investigate in detail looking at the costs and
benefits of options, and considering how uncertainty might influence any decision.
Continuing the adaptation process involves implementing, monitoring, evaluating, improving
and sustaining the initiatives launched by any adaptation project. In this context, uncertainty
will be reduced as the research and evidence base is enlarged and as continued monitoring
and re-evaluation occurs in the future.

(Continued overleaf)

1
Defra’s Strategic Priorities are set out in “Delivering the essentials of life: Defra’s Five Year Strategy”, December
2004. Available on www.defra.gov.uk .
2
Viewed from an economic perspective, the costs of adaptation responses should not be greater than the costs of
the climate change impacts (that would occur in the absence of adaptation). Costs in both cases should be defined
as societal costs including for example the costs associated with non-market sectors.
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1. Prepare to adapt by building capacity
• Research
• Awareness
• Policies
• Monitoring

2. Alter existing plans to manage climate
risks
and take advantage of new opportunities
• Urgent and high priority
• Win - win, Low cost
• Existing frameworks
• Disaster responses
3. Implement adaptation actions
• Cost- effective/Cost benefit analysis
• Additional criteria - existing frameworks
• Modify infrastructure
• Alter processes

Definition of the policy aim is the first step in the method identified by the project team.
However, the aim on its own provides little direction for subsequent objective setting. The
project team therefore identified a set of generic objectives that classify the kinds of
adaptations that the policy is intending to deliver. They indicate the breadth of activities
that are correctly included within the concept of adaptation (see Table 2).
Table 2. Generic adaptation objectives
Administrative
Operational

To adapt policies and plans to reduce vulnerability to, and increase
benefits from, the impacts of climate change
To introduce technical, structural or economic adjustments to reduce the
negative effects of climate change on operations (including economic
appraisals that consider potential impacts of climate change over the
lifetime of the investment)

Standards and
regulation
Research and
monitoring

To adapt standards, regulations and guidance to include consideration of
impacts from the changing climate
To support relevant research on the impacts of climate change and
adaptation, and appropriate monitoring of effects

Education and
communications
Stakeholder
partnerships

To raise awareness of the impacts of climate change and adaptation at all
appropriate levels
To work co-operatively across organisational, regional and sectoral
boundaries to deliver robust adaptation

This step reflects both the RCEP (1998) guidance to formulate “policy aims” prior to
detailed deliberation and the recommendation for generic adaptation objectives in the
UNDP (2005) guide. Other areas of UK policy, such as transport, incorporate very broad
objectives for national policy which are interpreted in detailed and specific ways at
regional or local levels. These generic objectives provide common threads for the
development of more detailed policy objectives and targets in different sectors and at
different levels of government.
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4

Selection of Priority Sectors
The aim of this section is to identify at least six priority sectors for which the project
team will develop adaptation objectives, targets and indicators. This is an important task
because it will effectively determine the sectors that can be explicitly addressed in future
phases of the Adaptation Policy Framework. Consequently, it is desirable that this process
of prioritisation has a clear and transparent basis. This section attempts to develop such a
rationale.

4.1.1

Methodology

There are a number of potential criteria that may be used as a means of guiding the
selection of priority sectors. Broadly, these may be characterised as the sectors’ economic
importance, and potential significance of climate impacts and adaptation measures in the
sector in economic terms, the immediacy of potential climate change impacts, and the
potential significance of the social and environmental consequences of climate impacts
and adaptation responses within the sector. The choice of sectors, however, should also be
clearly linked to stakeholders’ representation.
On the basis of the potential changing patterns in future climate identified in UKCIP
(2002), we first highlight a range of major sectors likely to be impacted, before applying
more precise impact criteria and stakeholder selection criteria to refine the selection of
priority sectors and specific organisations.
IHPC (2003) identifies the following broad sectors where there are major challenges from
climate change:
• Management of water resources, including flood management
• Management of the built environment
• Management of coastal defences
• Management of agricultural production
• Management of infrastructure (including transport, communications and energy
infrastructure)
• Management of forestry, fisheries and the marine environment.
Furthermore, UKCIP (2005) suggests that climate adaptation is likely to be a priority for
those organisations that:
• Manage the consequences of present day variability in weather or climate
• Make decisions with long term consequences for land-use, built assets or
population groups
• Are responsible for infrastructure and business areas that are sensitive to weather
and climate
• Are responsible for contingency planning
• Put long term policies in place.
Primarily driven by consideration of such criteria within sectors, certain sectors’
understanding of climate change impacts – and the associated need for adaptation – is
reported to be more advanced (UKCIP (2005). These sectors 3 include:
• built environment
3

Note that these sectors are not defined on a single basis (e.g. economic sectors) but reflect a wider
range of concerns including climate change impact (buildings) and adaptation (flood & coastal defence)
units
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•
•
•
•
•
•
•

water resources
insurance (flood and coastal defence)
transport
energy
agriculture
biodiversity
tourism.

Taking these findings into account, explicit criteria related to the potential significance of
climate change impacts (to be mitigated by adaptation measures) can be used to further
sort and prioritise sectors. These may include: economic significance; social significance
(including vulnerability), environmental significance and temporality, i.e. whether
adaptation is required immediately or over the longer term. These criteria are useful for
policy priority determination in that they reflect the three pillars of sustainable
development. We therefore accord these criteria some primacy in this prioritisation
exercise. However, it should be noted that the distinctions between economic, social and
environmental significance are not clear-cut; there is clear overlap between them, and,
indeed, climate impacts in the sectors identified have social, environmental and economic
consequences. Similarly, the temporal division is crude and indicative only.
The application of broad economic, social and environmental criteria in prioritising
sectors for case studies within this project has been based purely on the judgement of
project team members.

4.1.2

Results: the priority sectors

Using the perceived priority sectors from UKCIP (2005) listed above, and applying these
criteria we can identify a possible grouping of priority sectors (see Table 3).
Related work being undertaken for Defra on the economic significance of climate impacts
in a range of sectors including those highlighted above supports this judgement
(Metroeconomica, forthcoming).
For the purposes of this study, we have excluded biodiversity from subsequent analysis.
This decision was based on practical considerations, including the fact that the crosssectoral, pervasive nature of biodiversity necessarily makes discussion of adaptation
extremely complex. As a result, representative stakeholder engagement of the type
proposed below would be extremely difficult to bring about in a small-scale project such as
this.
The built environment is also clearly an important climate impact sector. However, it is
likely that the most significant potential climate impact upon buildings will be flooding.
This issue is addressed to some extent in the flood and coastal management sector.
Table 3: Sectoral prioritisation on the basis of economic, social, environmental and
temporal criteria
IMPACT
High Economic Impact
Current
Medium term
Long term
High Social Impact
Current
Medium term
Long term
High Environmental Impact

SECTOR
Transport infrastructure
Agriculture
Tourism
Water resources
Energy
Flood and coastal risk management
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Current
Medium term
Long term

Water resources
Biodiversity

Note: here we assume Medium term is to 2025 and Long term is 2025 onwards.

4.1.3

Possible refinements to impact-based criteria

One approach that can be taken to identify additional criteria with which to prioritise
sectors is to characterise the climate impact/adaptation context as an impact pathway, as
has been done previously in other environmental contexts (e.g. air pollution in the CAFE
cost-benefit analysis). In this case, the impact pathway can be seen as:
Atmospheric climate change
 in temperature/precipitation/weather event frequency/intensity
Climate Impact, measured in physical or other terms
(Cross-) Sectoral categorisation of impact
(Cross-) Sectoral categorisation of adaptation
Further criteria ancillary, and related, to these include:
• Those related to climate variables
- prioritisation of those sectors that were impacted by one weather variable
if, for example, the scientific certainty was thought to be greatest for that
variable (mean or variability)
•

Those related to impacts
whether the impact is cross-sectoral or not
geographical coverage of impacts
whether the sector(s) impacted have national strategic importance

•

Those related to process/form of adaptation:
capital infrastructure-dominated sector (related to lifetime of investment
where decisions are made now)

The criteria listed above may be evaluated in the first instance in the form of a matrix
such as that outlined in Appendix VIII where the full activity/sector list compiled in
UKCIP (2005) is provided. Whilst we suggest that those sectors identified in Table 4 are
likely to be appropriate for the subsequent strawman testing within this project. The
matrix presented in Appendix VIII may be used for cross-checking this preliminary
conclusion. At present, it has only been completed in an indicative way for a small range
of sectors. A full analysis – should it be deemed necessary – would require all rows to be
filled, with supporting explanations for many entries.

4.1.4

Stakeholder-based criteria

Additional to the above criteria we need to consider how to ensure wide stakeholder
coverage. This sub-section develops a simple matrix tool that can be applied subsequently
in order to check that sectors selected according to the initial set of criteria also meet this
requirement.
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A key aim for Defra in adaptation policy setting is to be as inclusive as possible.
Inclusiveness is desired in order to achieve two purposes; one is in order to involve as
many key stakeholders as possible in order to build a platform of commitment for the
framework, the other is in order to obtain a representative data sample to feed into the
framework. On this basis it could be considered that there needs to be:
Regional variation in stakeholders (north and south)
Organisational type variation (private and public sector)
Organisational level variation (national and local or regional)
Attitudinal variation in stakeholders (high interest (awareness) / high influence and
low interest (awareness) / high influence)

•
•
•
•

These stakeholder criteria can be mapped to the sectors identified above through the
climate impact related criteria in order to see how well both sets of criteria are met (see
Table 4). Since the classifications are not independent, explanatory notes would need to
accompany cell entries. In the first instance, however, we have simply indicated how we
feel the sectoral stakeholders are represented.
Table 4. Matrix for identifying Stakeholder – Impact criteria compatibility

Economic
Current
I
M
P
A
C
T

Medium term
Long term
Social
Current
Medium term
Long term

4.1.5

Geog.
cover
Wide

Organisational
level
Local
National

Transport infrastructure
Energy
Agriculture
Tourism








Water resources
Energy
Flood and coastal R.M.





Organisational
type
Private Public































Stakeholder attitude
High
influence
/ high
interest











Conclusions

In this section we have attempted to identify and apply a list of criteria that might be used
to prioritise sectors in which to test the setting of indicators and objectives of adaptation
policy. Using broadly defined criteria related to the possible economic, environmental and
social consequences of climate change impacts, as well as their temporal incidence,
combined with stakeholder-perceptions of priority sectors, we have made an initial
identification of six sectors. Other impact-related criteria are also documented so that a
complete range can be used to evaluate sectors. The appropriateness of the initially
identified six sectors to stakeholder organisational coverage has also been tested against a
further series of stakeholder-related criteria.
We therefore suggest that the case studies within this project are applied to the following
sectors:
• Water resources
• Flood and coastal risk management
• Transport
• Tourism
• Agriculture
• Energy
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5

Sectoral Strawman Objectives and Targets
This section sets out the method used to identify specific objectives and targets and the
project results sector by sector. The objectives for adaptation are medium to long-term
goals that that are guided by the policy aim. The targets indicate how the objective might
be achieved. Until specific sectoral objectives have been established, it is not possible to
set targets (or indicators of their achievement).
Two issues need to be considered when translating objectives into targets:
• Targets are temporal: whereas objectives are broad goals, targets should be related
to specific time frames. This temporal dimension is particularly relevant to
climate change, which evolves from the present risk on the time frame of decades
to centuries. The scheduling of adaptation strategies and actions should match the
time frame when climate opportunities and risks become apparent, or intolerable.
Not all potential adaptation actions need be put into place immediately.
Conversely, we may not be able to foretell which strategies and measures will be
most effective over a time frame of 20 to 50 years.
• Targets may be quantitative or categorical: a target of achieving reduced mortality
due to heat waves might set a quantitative threshold (e.g., fewer than 1 person in
100,000). However, many targets are in the nature of a checklist—the existence
of an early warning system and emergency preparedness plans for heat waves is a
categorical target that might be essential to achieving the quantified target.
Indicators demonstrate progress towards a target. Targets and indicators are linked: targets
should be chosen that can be achieved and where that achievement can be measured. If the
indicators of achievement are too difficult to collate or interpret, it may be worth
considering simpler targets. Indicators are discussed in more detail in Section 6.

5.1

THE METHOD IN PRACTICE

The method described in Section 2 explains the thinking behind the development of
strawman objectives and targets can be developed. Here we describe the actual process in a
number of steps:
1. A policy analysis was carried out, to set out the policy context of the sector
concerned.
2. A climate risk analysis was carried out. Climate change impacts were drawn up and
associated risks and opportunities identified. A risks-opportunities table was thus
produced.
3. Those risks that are considered priorities are explored in more detail, with reference
to their extent, magnitude and timeframe (and lead stakeholders). A risk assessment
table was thus produced to help prioritise risks.
4. The priority risks are linked to a “desired outcome”, which could take several
forms, depending on the emphasis of the sectoral policy. Various extreme options
for objectives that achieve that outcome are then suggested. These were written
down to stimulate thinking around the issue. Relevant policies and issues (sectoral,
cross-sectoral and regional) are considered to see whether they support or exclude
one or more of the possible objectives. In a few cases it was clear that only one
option is possible, and this could then form the suggested objective in the list at the
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end of the table. In other cases, the choice of objective depended upon further
appraisal, and more than one objective was sometimes used in combination. In this
situation, the suggested objective was phrased more flexibly, and was in some cases
simply a rewording of the “desired outcome”. A table showing possible objectives
was thus produced.
5. For each objective, the potential barriers to achieving it were considered. The
following questions were posed to stimulate thought: What are the decisions needed?
What are the obstacles envisaged? What are the dangers of proceeding? What are
the constraints on strategy / options? What are the knowledge gaps? Who are the
lead stakeholders?
6. The answers to these questions were used to suggest broad targets, associated with
broad timeframes: NOW (by 2010), SOON (2010–2030) and LATER (beyond
2030). The targets were placed into the six different categories identified by the
generic adaptation objectives suggested in Section 3 (Administrative, Operational,
Standards & Regulation, Research & Monitoring, Education & Communications and
Partnerships). These targets suggest “what” needs to be done to work towards the
objective, but they do not define “how” each step is to be achieved: the detailed
strategy at each stage is much better defined by experts with local knowledge and an
appraisal of the various options available. The targets identified in this way are not
specific and measurable in the traditional sense, but they represent a sensible starting
point from which to refine “SMARTer” targets. They are process-based in that
they map out a process leading towards an outcome, rather than quantifying the
outcome itself. Targets were identified for a sample of the objectives in each sector.
This section shows the results only of steps 1, 2, 4 and 6 as described above. A large
proportion of additional analysis has been completed, but is too lengthy to be included in
the report. However, information on steps 2 and 3 (the climate impacts and risks tables)
have been included in Appendix IV.

5.2

TRANSPORT

5.2.1

Policy analysis

The transport sector is largely controlled by government and public sector bodies, though
responsibilities, for example for different parts of the road network, are in some cases
delegated down to regional and local levels. In the context of this study, we have focused
on the road and rail systems, but it is clear that water transport (particularly ports and
ferries) and air transport will also face significant and unique pressures from climate
change that will require adaptation of current systems and practices. For road transport,
the location and type of new roads, in particular, is strongly influenced by regional
planning policies and strategies, as well as transport strategies. For the rail sector, the
picture is complex, with a balance of responsibility between the regulated industry
(including the various train operating companies) and the centralised control and
maintenance of infrastructure by Network Rail.
The Department for Transport’s Public Service Agreements set out some broad directions
for transport policy that are relevant to adaptation. These include intentions such as
improving punctuality and reliability of rail, improving safety and respecting the
environment, making better use of existing road network, as well as cost-effectiveness.
The Future of Transport White Paper sets out key policy priorities for the development
of road and rail transport in the UK.
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There are some important cross-sectoral links, including with biodiversity, with flood
management, with water quality and with spatial planning. The need for accessible routes
to be maintained at all times for emergency services is an additional constraint on the
adaptation options available.
Since certain areas of road transport policy are a local level responsibility, there will be a
strong need for regional priorities and local decision-making to be drawn in to the
formulation of adaptation solutions. This may mean that objectives at the UK level
should be worded flexibly enough to allow this to happen, or that different regions can
assign different priority to some of the objectives, depending on the specifics of their
situations.

5.2.2

Climate risk analysis

The transport sector will face impacts from almost every aspect of climate change
anticipated in the UK. Higher temperatures and more frequent extreme high temperatures
have a range of effects on both road and rail infrastructure as materials are tested to their
limits of durability. Reduced rainfall and drier summers is expected to mean that subsidence
in areas of clay geology could become more of a problem, not only for buildings and road
infrastructure but also for earthworks through desiccation. Wetter winters and more
frequent episodes of intense rainfall increase risks of flooding, bringing disruption to travel
on road and rail, and greater risk of accidents. Waterlogging reduces slope stability,
potentially increasing risk of landslips and collapse of cuttings, embankments and other
earthworks. Rising sea levels and increasing risks of storm surges increases the
vulnerability of coastal roads and rail to flooding and damage. Some scenarios indicate a
possible increase in storminess in the UK, and this brings risks of damage to overhead
structures, for example transmission cables, signs or bridges. In the main, the most
significant impacts on infrastructure will arise from extreme weather.
The scale of the risks to infrastructure very often is strongly linked to current
maintenance. Network Rail have indicated that many of the problems faced by the rail
network during the hot weather in August 2003 had more to do with general failures in
management practices and monitoring at that time than with the weather conditions
themselves. Significant changes have since been instigated, such as maintenance of the
network being brought back “in house”. This means that in 2005, the risks to the rail
sector from extreme hot weather were much lower, and if similar weather recurred,
disruption to services is expected to be minimal, or even non-existent.
There will also be implications for maintenance of the soft estate across the road and rail
networks. Longer growing seasons will affect decisions about management of verges, and
there will be implications for biodiversity issues as changes in climate envelopes lead to
migration of species along these “green corridors”. Alongside the physical impacts,
climate change is also likely to affect demand for transport, and may lead to changes in
preferred modes. A warmer drier summer climate could mean a greater diversity of modes
used for daily commuting, and an increase in leisure travel. Apart from increased potential
for more sustainable modes of transport such as walking and cycling, opportunities from
climate change in the transport sector are largely centred on anticipated reductions in the
cost of winter maintenance as winters become milder, and reduced disruption due to icy or
snowy conditions.
There is significant potential for the transport system to adapt to average changes in
climate and to reduce the risk of vulnerability to extreme events. The focus for adaptation
will be to increase resilience, resistance and adaptive capacity of the transport
infrastructure, including through improvements in coastal flood defences, increasing
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drainage capacity along highways and railways, the use of more durable materials, and
improvements in emergency and contingency planning.

5.2.3

Strawman objectives

Table 5 sets out the key climate risks and opportunities for road and rail that were
considered in the study. Potential outcomes from adaptation, and illustrative examples of
extreme objectives are indicated. Bearing in mind the sectoral, cross-sectoral and regional
issues outlined in Table 5, we have proposed the strawman objectives in Box 4.
Box 4. Strawman adaptation objectives for road and rail transport
1. To improve stability of earthworks in wet weather
2. To develop appropriate solutions to combat increasing risk to infrastructure of
subsidence
3. To reduce susceptibility of coastal routes to flooding
4. To improve performance of road network in extreme high temperatures
5. To improve drainage from transport networks during episodes of extreme/intense
rainfall
6. To reduce disruption on transport networks from flooding
7. To improve rail track resilience under extreme high temperatures
8. To build greater flexibility into capacity of transport systems for weather-related
demand changes

Solutions to achieve Objective 1 are likely to involve both aspects of “living with risk” in
the short term, along with improved design and re-engineering in the longer term. Given
current policy emphases on protecting and enhancing the environment, wholesale reengineering of earthworks would seem inappropriate, although cost-effectiveness of
different approaches will be important to determine the most appropriate portfolio of
responses in each region. Changes in flood management, and water extraction regimes will
affect the scale of risk to be addressed.
For Objective 2, a range of approaches will be possible; with some more appropriate in
given situations than others. It may be possible to enhance insurance cover for some
buildings. In some cases, early relocation of severely-affected infrastructure may be
prudent and possible. For most cases, the solution will be budgeting for an increasing
maintenance and repair bill. Where earthworks are increasingly susceptible to desiccation,
improvements in engineering may be needed. Since the risk of subsidence is confined to
areas with underlying clay geologies, this objective may only be relevant in some regions.
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Table 5. Transport sector: Using key risks/opportunities to identify desired outcomes and possible objectives
Risk

Desired adaptation
outcome

Possible objectives

Sectoral issues

Cross-sectoral
issues

Regional issues

Impaired stability of
earthworks and
increased risk of
sudden failure from
higher winter rainfall
and more frequent
intense rainfall

Better stability of
earthworks in wet
weather
[OR
Fewer occurrences of
earthwork failure]

Climate-proof: To reengineer existing and new
earthworks to prevent
landslips in wet weather
Live with risk: To improve
speed and efficiency of
earthwork repairs after
landslips

DfT: improve punctuality
and reliability of rail;
improving safety and
respecting environment;
better use of existing
road network; costeffectiveness

Use of embankments,
earthworks as green
space, for biodiversity.
Policy / operational
decisions about flood
protection, water
storage, etc.
Accessibility of remote
areas for tourism.

SE Plan – Improve
maintenance of existing
system; increase
accessibility; improve
rural transport provision;
enhance the
environment

Increased incidence
of road /rail /buildings
and earthworks
subsidence from
reduced summer
rainfall (and hotter
summer
temperatures?)

Better resilience of
infrastructure to
increasing subsidence
[OR
Less travel disruption
related to subsidence]

Climate-proof: To upgrade
infrastructure foundations
and earthworks
engineering to withstand
subsidence
Avoid risk: To relocate
infrastructure away from
subsidence-prone areas,
remove street trees
Live with risk: To improve
efficiency and frequency
of infrastructure and
earthworks repairs
following subsidence
Share risk: To insure
infrastructure?

FTWP: “get ever greater
performance out of the
road network through
improved management”
DfT: improve punctuality
and reliability of rail

Insurance premiums
may increase as
weather-related
damage increases.
Community
atmosphere affected if
street trees removed.

SE Plan – To maintain
existing infrastructure as
an asset; develop road
links to improve inter
and intra-regional
connectivity; local
transport plans “to
improve the
maintenance of existing
transport system”

Increased flooding of
coastal roads/rail
(routes impassable,
damaged or lost) from
sea level rise and more
frequent storm surges

Less susceptibility of
coastal routes to
flooding
[OR
Less flood-related
disruption to coastal
travel]

Climate-proof: To improve
coastal sea defences to
withstand future SLR and
surges
Avoid risk: To relocate
coastal routes further
inland / uphill
Live with risk: To improve

FTWP: improved safety
on roads; improved
management of road
network; value for
money from rail;
improved reliability on
rail; invest for greatest
benefits.

Strongly influenced by
regional/local flood
and coastal erosion
strategies; road/rail
embankments double
as coastal defences.
Implications for
coastal biodiversity of

SE Plan – To improve
road and rail links along
the south coast to
improve spatial
connectivity and realise
economic opportunities;
increase accessibility by
public transport
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Risk

Desired adaptation
outcome

Possible objectives

Sectoral issues

Cross-sectoral
issues

maintenance and repair of
coastal infrastructure.

DfT SD aim of
integrating transport and
land-use planning

different decisions.

FTWP has an aim “get
ever greater
performance out of the
road network”; keen to
facilitate smarter
individual choices about
trips, link transport
decisions to other
issues, like new housing
development, wise
investment.
DfT SD aim of
integrating transport and
land-use planning.
FTWP: “get ever greater
performance out of the
road network”
DfT: improving safety
DfT SD aim of
integrating transport and
land-use planning.

Reliable road network
for new development.
Freight transport for
industry.
Transport for
sustainable tourism.

SE Plan – Growing
concern about impact of
transport on
environment; rebalance
away from car;
maintaining existing
transport infrastructure
as an asset; improving
road links in selected
areas

Increasing throughflow
of drains/culverts puts
greater pressure on
system – managed by
water companies.
More rapid run-off
from travel networks
may increase pollution
in watercourses?
Viability of different
options strongly
influenced by
regional/local flood
protection strategies.
Maintain open routes
for emergency
services provision.

SE Plan – Improve
maintenance of existing
system; develop road
links in some areas;
improvements in journey
time reliability;
increasing share of
freight by rail

Increased incidences
of road surface
deformation under
extreme summer high
temperatures

Better performance of
road surfaces at high
temperatures
[OR
Less disruption to road
travel in high
temperatures
OR
Less road surface
repair due to high
temperatures]

Climate-proof: To
resurface roads with high
temperature resilient
tarmac
Live with risk: To improve
speed and efficiency of
road surface repairs
during heatwaves

Insufficient drainage
and culvert capacity
for more frequent
intense rainfall

Greater drain / culvert
capacity along road
and rail networks
[OR
Better drainage from
networks]

Climate-proof: To enlarge
all drains and culverts to
withstand future extreme
rainfall
Live with risk: To improve
systems to divert traffic
and trains around surface
flooding

Increased congestion
at flooding hotspots
and increased
incidence of road/rail
closure from flooding,
higher winter rainfall,
more frequent intense
rainfall

Less flooding on
road/rail network
[OR
Less disruption to
road/rail travel from
flooding]

Climate-proof: To improve
flood defences and
drainage to protect
networks from future flood
Live with risk: To improve
diversions and alternative
routes around flooding
hotspots
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on roads; improved
management of road
network; value for
money from rail;
improved reliability on
rail.
DfT SD aim of
integrating transport and

Regional issues

SE Plan – Develop road
links in some areas;
improvements in journey
time reliability; increase
accessibility; addressing
identified bottlenecks
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Risk

Desired adaptation
outcome

Possible objectives

Sectoral issues

Cross-sectoral
issues

Regional issues

land-use planning.
Increased incidences
of rail buckling under
extreme summer high
temperatures

Better performance of
track at high
temperatures
[OR
Less disruption to rail
travel in high
temperatures
OR
Safer rail travel in high
temperatures]

Climate-proof: To replace
track with more resilient
materials
Live with risk: To restrict
train speeds during
heatwaves

FTWP focus on
improving reliability of
rail, efficiency, value for
money, investment
where it delivers benefit.
Providing alternatives to
the car.
DfT policy to deliver
modern, safe, reliable
transport

Provision of transport
for business and
industry.
Transport options for
sustainable tourism.

SE Plan – Compatibility
with Euro-network (ie
fast, efficient);
dependency on rail for
commuting; rebalance
away from car; improve
transport links for
growth areas,
improvements in journey
time reliability;
increasing share of
freight by rail.

Changes in demand
(greater seasonality,
modal shifts) from
changes in average
summer/winter weather

Greater flexibility in
road/rail capacity

Climate-proof: To improve
flexibility of all aspects of
transport system to
support weather-related
changes in demand

FTWP: keen to facilitate
smarter individual
choices about trips
(alternatives to car),
increase walking and
cycling.
Tackling congestion

Health improvements
from walking and
cycling.
Modal choice strongly
influenced by patterns
of spatial
development.

SE Plan – rebalancing
of the transport system
in favour of non-car
modes; improved and
integrated network of
public transport;
increase walking and
cycling
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Objective 3 addresses increasing risks of coastal flooding and the most appropriate
adaptation will depend strongly on local/regional flood management and coastal
protection strategies. The solution(s) may involve some aspects of hard engineering,
relocation and improved emergency repair, but the precise timing and balance of these
options may be locally-determined. Some transport routes may justify higher expenditure
on hard engineered flood defences than others, though the principles of improving rural
accessibility and promoting sustainable transport for tourism will have some bearing.
Objective 4 focuses on the risks of damage to the road network from extreme high
temperatures. There is a need to retain scope for flexibility in approach to achieving this
objective, allowing appropriate decisions on whether materials are replaced or simply
maintained and repaired more regularly to be made. These decisions may depend on
whether the area wishes to promote or disincentivise car travel, on links with spatial
planning policies and new developments.
Both road and rail networks are susceptible to increased overland flood risk if drainage
systems are not improved. Given policy priorities to reduce travel disruption, the option
of living with the risk of flooding during heavy rainfall is not really viable. Additionally,
to improve safety particularly on roads the focus for this objective must be to prevent
standing water on routes. So a major part of the solution for Objective 5 may be to use
larger drains or culverts, but alternatives include inserting additional drains along routes,
and softer sustainable drainage options such as run-off into green spaces could also be
considered. It will be important to consider possible knock-on effects for wider flood
management of increasing the run-off and drainage from transport networks. A cooperative approach involving stakeholders in other sectors is recommended.
Objective 6 is similar and connected to Objective 5, but the focus is on reducing travel
disruption from flooding, rather than improving drainage from networks. This will be
achieved through a combination of improved protection from flooding (i.e., defences),
improved drainage, and improved contingency measures (diversions). The main aim of
each of these actions should be to improve reliability, reduce journey times and
congestion, and regional and local level decisions over the most appropriate balance of
solutions is again important.. Longer term options should include spatial planning to avoid
routes through flood-prone areas. A possible extension to this objective might be to
specify a level of future flood risk against which all routes should be defended (for
example, a 1 in 50 year flood event in 2050). However this overlaps very strongly with
the objectives and policies in the flood management sector and may be best covered there.
Objective 7 addresses the risk of disruption to rail travel from very high temperatures.
Although there were significant problems with the hot weather during August 2003, as has
been mentioned, many of these are not expected to recur in Network Rail’s new
management and monitoring landscape. Improving rail track resilience to high
temperatures fits with the high priority in transport policy to improve reliability and
safety of rail travel, and improved track condition arguably promotes the use of rail in
place of cars. Investment in such improvements could therefore bring additional benefits.
A further consideration is the need to improve the UK’s “gateway to Europe” by
providing reliability and track conditions that match the best in North West Europe. In
practical terms, this objective should be fairly easily achieved by factoring in improved
specifications as rail is routinely replaced, since most rail track has a lifetime of only 20
to 30 years.
The impact of climate change on demand for transport is covered by Objective 8. At this
stage, it is difficult to predict how climate may drive changes in demand, and further
research is needed in this area. Adaptation options should contribute to transport policy
aims to increase walking and cycling and provide smarter individual choices for trips, and
should look to reduce congestion. The flexibility needed to cope with potential changes in
demand will be required at all levels, from local transport planning upwards.
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The proposed objectives have been developed to address particular risks from climate
change. These objectives fall into the broad categories of network infrastructure impacts
from extreme weather and by subsidence, and a range of climate effects on transport
demand,
So it is possible to express three high level objectives for adaptation in the (road and rail)
transport sector:
• To improve resilience of transport network infrastructure to future extreme
weather conditions
• To improve resilience of transport network infrastructure to future subsidence
risks
• To improve flexibility of transport system to meet changing modal demands in
future climates

5.2.4

Targets

Illustrative targets for transport objectives 1 and 4 are provided in Table 6.
Table 6. Transport sector targets
a) Targets for objective: to improve stability of earthworks in wet weather
Administrative

Operational

Standards &
Regulation
Research &
Monitoring

Education &
Comms
Partnerships

NOW (<2010)
Consideration of climate change
included in key policies & plans
Contingency plans developed for rerouting when earthworks fail.
Efficiency and standard of
emergency repairs improved
Flood defences improved in most
vulnerable locations

SOON (2010–2030)

New earthworks
engineered to improved
design
Revised design standards
for earthworks

Damage to earthworks in wet
weather monitored
Causes of embankment instability
researched

Cross-modal interest in earthwork
design?
transport – flood – water supported
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b) Targets for objective: to improve performance of road network in extreme high
temperatures
Administrative

Operational

Standards &
Regulation
Research &
Monitoring

Education &
Comms
Partnerships

NOW (<2010)
Climate change considered in key
policies & plans
Develop contingency plans for rerouting when road surfaces fail.
Efficiency and standard of
emergency repairs improved
Surfacing materials upgraded during
routine maintenance in selected
areas
Procedures for imposing restrictions
on road use during hot weather
developed
Hot weather damage to road
surfaces monitored
New materials developed
Heatwave forecasting improved
Campaign to improve driving during
heatwaves for greater safety and less
road damage
Partners, e.g. HA, LAs, research
bodies? identified.

5.3

ENERGY

5.3.1

Policy analysis

SOON (2010–2030)

Improved materials used
for road surfacing as
standard

Design standards for
surfacing materials revised

The policy lead for the energy sector falls mainly to the Department of Trade and
Industry, though there is some responsibility within Defra given the strong links to
climate change policy and sustainability. The Energy White Paper (EWP, 2003) defined a
long-term strategic vision for energy policy combining environmental, security of supply,
competitiveness and social goals. Because energy requires very long-term investment, the
overall context is set by a look ahead to 2050. Key challenges facing the energy sector
include not only environmental issues (particularly climate change) but also the decline of
UK indigenous energy supplies and the need to update energy infrastructure. The EWP set
out four goals for energy policy:
• cut carbon dioxide emissions (including the long term goal to put ourselves on a
path to cut the UK’s carbon dioxide emissions by some 60% by about 2050 with
real progress by 2020)
• maintain reliable energy supplies
• promote competitive energy markets
• ensure homes are affordably heated
Alongside reporting on the EWP, Government has published UK energy sector indicators
which are a set of detailed indicators to monitor annual progress towards the policy goals.
These are grouped into key, supporting and background Indicators, and as well as
monitoring annual progress towards EWP goals, they are designed to show the extent to
which secure, diverse and sustainable supplies of energy to UK businesses and consumers, at
competitive prices, are delivered.
Government has recently announced a new review of UK energy policy to bring forward
policy proposals in 2006. The review will be broad in scope, including aspects of both
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energy supply and demand and will focus on policy measures to help deliver objectives
beyond 2010. The Review will aim to ensure the UK is on track to meet the goals of the
EWP in the medium and long term. Policy proposals that come from this review will have
a large impact on the sector, and issues such as changes to proposed mix of supplies to
deliver UK energy (e.g., balance between nuclear, renewables and fossil fuel) will affect not
only decisions about adaptation needs, but also the nature and priority of climate risks
faced by the sector.
The sector is dominated by very large, generally multinational, energy companies. The
energy delivery network is the responsibility of National Grid, which owns, operates and
develops the high-voltage electricity transmission network in England and Wales and
Great Britain's principal natural gas transportation system. As such, the key drivers and
influences on the sector and its adaptive capacity stem from national level policy, global
markets and innovation within the large companies. However, regional and local level
influence on the energy sector is increasing and is likely to continue to do so with a move
towards micro-generation and distributed electricity generation.
For this study we have focused on the electricity sector.

5.3.2

Climate risk analysis

The energy sector will face impacts from climate change both directly through physical
pressures on infrastructure and resources, and indirectly through changes in consumer
demand. Higher temperatures and more frequent extreme high temperatures are likely to
mean increased demand for electricity for air conditioning and space cooling, and may
bring risks of damage or disruption to power transmission cables. Reduced rainfall and drier
summers could mean reduced river flows fro hydro-electric power (HEP) generation and
reduced availability of water for power stations. Warmer winters are likely to mean
reduced energy demand for space heating, and less cold weather damage (e.g. icing) to
infrastructure. Wetter winters and more frequent episodes of intense rainfall increase risks
of flooding, potentially bringing disruption to electricity distribution (e.g. if substations are
flooded). More frequent landslips arising from waterlogged slopes may damage
transmission infrastructure or affect HEP. Rising sea levels and increasing risks of storm
surges increases the vulnerability of plants and infrastructure in vulnerable coastal
locations. Some scenarios indicate a possible increase in storminess and higher winds in the
UK, and this brings risks of damage to overhead transmission cables, and to wind turbines
and the potential for significant power cuts.
Since many renewable sources of energy depend upon weather (e.g. wind power, production
of biofuels), climate change may bring some benefits in these areas through longer growing
seasons and increased potential for production at certain times of year.
The impacts of climate change on energy demand are difficult to quantify. However with
an increase in summer air conditioning, and a decrease in winter space heating, there may
be implications for the energy mix (electricity vs gas) and it is possible that the peak in
demand may switch from winter to summer during the course of the century. This switch
would have management implications since currently most maintenance is carried out
during the quieter summer period.
Because an increasing proportion of UK energy is sourced from European and global
markets, the impact of climate change at a global scale and in different parts of the world
may have indirect consequences for the UK. However in this study we have focused on
those impacts directly affecting UK energy demand and infrastructure.
Many of the adaptation challenges for the energy sector are aligned with current policy
goals, particularly those to increase security of supply, and to increase use of renewables.
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The focus for adaptation will be to increase resilience of electricity network infrastructure,
and to increase flexibility of energy supply.

5.3.3

Strawman objectives

Table 7 sets out the key climate risks and opportunities for energy that were considered in
the study. Potential outcomes from adaptation, and illustrative examples of extreme
objectives are indicated. Bearing in mind the sectoral, cross-sectoral and regional issues
outlined in Table 7, we have proposed the strawman objectives in Box 5.

Box 5: Strawman adaptation objectives for energy sector
1. To improve flexibility of energy supplies to cope with incremental climate-related
demand changes
2. To improve flexibility of energy supplies to cope with sudden (extreme) weatherrelated demand changes
3. To increase electricity network resilience to more frequent storms and extreme high
winds
4. To increase electricity network resilience to future flooding and landslips
5. To improve availability of water for generation processes under drier conditions
6. To reduce vulnerability of power generation equipment to high temperatures
7. To reduce vulnerability of energy transmission infrastructure to high temperatures
8. To reduce vulnerability of coastal energy infrastructure to sea-level rise and flooding
9. To increase energy production from weather-dependent renewable sources

Objectives 1 and 2 address the different challenges of both incremental climate change and
changes in extreme weather for energy demand. A wide range of initiatives on both
demand and supply sides could be used to build flexibility into the system, including
through education and behaviour change, more distributed energy generation, and
enhanced grid capacity. These kinds of activities align well with policies to enhance
energy security.
Objective 3 focuses on the vulnerability of overhead transmission infrastructure to
extreme weather. It is likely to involve improved management of potential wind damage
from trees and proximal vegetation, but should also include improved responses to
extreme events (contingency planning and repairs) and customer care and communication.
Major energy infrastructure is vulnerable to flooding and landslips, with the potential for
power cuts. Activities under Objective 4 may therefore involve enhanced flood defences,
the possible relocation of infrastructure, and also improved responses to power cuts.
Greater resilience might also be achieved by increasing diversity of energy supplies and
using small-scale distributed generation.
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Table 7. Energy sector: Using key risks/opportunities to identify desired outcomes and possible objectives
Risk / Opportunity

Desired adaptation
outcome

Possible objectives

Sectoral issues

Cross-sectoral
issues

Regional issues

Fail to maintain
supply to meet
changes in demand
 Annual average
consumption by
mode
 Change in timing of
peak electricity
demand

Greater flexibility in
supply to meet both
incremental and
sudden demand
changes linked to
weather

Climate-proof: To increase
available energy capacity
in line with potential
demand changes
Live with risk: To improve
contingency plans for
energy restrictions and
emergency energy
provision at critical periods

EWP: maintain reliability
of energy supply;
enhance network
resilience; investing in
expanding Grid
capacity; energy
efficiency

Energy needs of new
developments –
building regulations,
Code for Sustainable
Buildings, etc.

Expect stronger peaks
for air conditioning in
the south-east and cities

More frequent
damage to overhead
infrastructure from
wind-blown debris and
tree-fall due to higher
wind speeds and more
frequent winter storms

Greater electricity
network resilience to
storms and high winds
OR
Improved speed of
repair to damaged
infrastructure

Climate-proof: To remove
all proximal
tree/vegetation hazards
OR
Live with risk: To improve
contingency plans for
emergency network repair

EWP: maintain reliability
of energy supply;
enhance network
resilience

Biodiversity / quality of
local environment
conflicts with
wholesale clearance
of potentially
dangerous trees

Maximum wind gusts
can be located in any
region.

More frequent power
cuts due to flooding
of substations and
underground
transmission
infrastructure from
higher winter rainfall
and more frequent
intense rainfall

Less flooding of
electricity infrastructure
OR
More secure
transmission and
distribution of
electricity under
extreme rainfall
conditions

Climate-proof: To protect
vulnerable electricity
infrastructure from future
flood risks
Live with risk: To improve
speed and efficiency of
repairs to electricity
infrastructure after flood
events

EWP: maintain reliability
of energy supply;
enhance network
resilience

Strongly influenced by
national and regional
flood management
policies and strategies

Eastern Scotland,
northern, eastern and
south-eastern England
most affected

Generation capacity of
power stations
constrained by low
water availability due to
decreased summer
rainfall

Greater security of
water supply for power
generation during low
rainfall periods

Climate-proof: To invest in
additional water resources
to cope with dry periods
Live with risk: To increase
energy from alternative
sources for waterconstrained periods
Reduce risk: To improve

EWP: maintain reliability
of energy supply;
increase diversity of
energy supplies;
promote small-scale
distributed electricity
generation

Regional water
resource plans and
abstraction licences

Mainly an issue in the
south-east, south-west
and West Midlands
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Risk / Opportunity

Desired adaptation
outcome

Possible objectives

Sectoral issues

Cross-sectoral
issues

Regional issues

EWP: maintain reliability
of energy supply;
increase diversity of
energy supplies;
promote small-scale
distributed electricity
generation
EWP: maintain reliability
of energy supply;
enhance network
resilience

Extent of impact
determined to a large
extent by demand and
hence energy
efficiency in industrial
and domestic sectors

Mainly an issue for the
south-east

EWP: maintain reliability
of energy supply;
enhance network
resilience

Strongly influenced by
national and regional
flood management
and coastal erosion
policies and strategies

EWP: cutting carbon
emissions; increasing
renewables capacity

Implications /
opportunities for UK
agriculture.
Biodiversity /
conservation issues
associated with wind
and wave power

water efficiency of
processes
More frequent
damage to power
generation equipment
from extreme summer
high temperatures

Greater resilience of
generation equipment
to high temperatures

Climate-proof: To replace
vulnerable equipment and
buildings with more
resilient designs
Live with risk: To improve
cooling of equipment

More frequent
damage to
transmission
infrastructure from
extreme summer high
temperatures

More secure
transmission and
distribution of
electricity under
extreme high
temperature conditions

Increased flooding of
coastal plants /
infrastructure (causing
increased damage)
from sea level rise and
more frequent storm
surges

Less flooding of
coastal energy
infrastructure
OR
Improved resilience of
energy infrastructure to
SLR impacts

Increased potential
for energy generation
from renewable
sources (biofuels,
HEP, wind, wave/tidal)
from changes in climate

More production of
energy from renewable
sources

Climate-proof: To increase
resilience of transmission
networks to extreme high
temperatures
Live with risk: To improve
speed and efficiency of
repairs to transmission
infrastructure
Climate-proof: To defend
vulnerable plant and
infrastructure from future
coastal flooding
Live with risk: To improve
speed and efficiency of
repairs to infrastructure
after flooding
To increase production of
energy from weatherdependant renewable
sources.
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south-east

Different regions
experience different
conditions for renewable
generation – HEP in
Wales and Scotland,
biofuels linked to
agricultural regions.
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In some parts of the UK, climate change is likely to mean significant issue for water
supply. As large consumers of water, energy plants in vulnerable regions may face
restrictions. Actions under Objective 5 might involve improving water efficiency of
processes, making arrangements with water companies, contingency planning, and
increasing the diversity of energy portfolio to reduce the potential impact of water
shortages.
Objectives 6 and 7 address the problems that high temperatures may pose for generating
equipment and infrastructure. Solutions might include considering new cooling systems,
new designs and materials, improved repair and maintenance of affected components and
areas. Additionally, vulnerability to impacts on transmission infrastructure could be
reduced by increasing energy diversity and using small-scale distributed generation.
For power stations and other infrastructure located on the coast, sea-level rise and
increased threats from storm surges may present risks. Objective 8 could involve a range
of actions, from enhanced flood defences, to longer-term plans for location of new plants
and relocation of infrastructure, as well as contingency planning and improved response to
power cuts.
Objective 9 focuses on some of the opportunities that climate change may bring for
renewables. There will be a need to factor trends in climate into energy projections, costbenefit analysis and impact assessments, and to develop longer term plans for
areas/regions that become more or less favourable (e.g. for short rotation coppice).
The proposed objectives have been developed to address particular risks from climate
change. These objectives fall into the broad categories of supply and demand issues,
network resilience to extreme weather and impacts from climate for renewable sources
that depend on weather.
So it is possible to express three high level objectives for adaptation in the energy sector:
• To improve security of supply to meet changing energy demands in future
climates
• To improve electricity network resilience to future extreme weather conditions
• To take advantage of opportunities from climate change for energy production
from weather-dependent renewable sources.
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5.3.4

Targets

Illustrative targets for one of the energy objectives is provided in Table 8.
Table 8. Targets for objective: to increase electricity network resilience to more frequent
storms and extreme high winds
Administrative

Operational

NOW (<2010)
Climate change
considered in long-term
security forecasts
Contingency plans for
storm repairs improved
Existing guidance on tree
management enforced

Standards &
Regulation
Research &
Monitoring

Education &
Comms

Partnerships

SOON (2010–2030)

New guidance on
vegetation
management

LATER (>2030)

Increased
proportion of supply
from distributed
generation
At-risk o/h cables
moved
underground

More resilient
infrastructure
design introduced
More resilient materials
and network design
developed
Projections of future
storms / wind improved
Procedures for customer
communication in case of
extreme events improved

Officers trained on
new standards for
vegetation
management

Partnerships established
with Met Office / NGT /
DTI for planning; and
NGT-DNOs-BT-media for
extreme event
communication

5.4

WATER

5.4.1

Policy analysis

The policy frameworks for water planning in the UK are well articulated, although they do
evolve over time (a sign of adaptive capacity). Three processes frame how climate
change adaptation might be further developed. The EU Water Framework Directive sets
an over-arching water policy, with a particular emphasis on catchment/basin planning,
stakeholder participation and environmental concerns. The WFD does not include specific
guidance on climate change at this point, but its implementation in member states is
flexible (a working party on agriculture and climate change is underway). The
Environment Agency leads on concerns for resource availability, abstraction and
environmental quality. The Office of Water Regulation (Ofwat) periodically reviews water
company plans for water pricing and investment, and other matters related to economic
performance. The Government (Defra) lead on policy, spanning both the environmental
and economic regulation. These stakeholders have the key responsibilities for managing
current and future climatic risks.
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5.4.2

Climate risk analysis and management decision making

Two clusters of concerns from a water management perspective are water resources
(supply and demand) and water quality and environmental planning including sewage
treatment. The management decisions related to each cluster and their exposure to
climatic risks are shown in Tables 9 and 10. The main climatic risks are related to the
combination of warmer temperature and longer seasons (with increased demand for
irrigation) and long term drought during the winter recharge period. Floods affecting water
infrastructure are also important.
Table 9: Water management clusters

Issue

Management
decision
making

Climate
drivers

Water resources
Balancing supply and demand.

Abstraction permits from EA;
Economic investment allowed by
Ofwat;
Company resource plans;
Operational decisions, including
drought plans;
Requests for drought orders such
as hose pipe bans;
Setting level of service standards
Investment in leakage control and
metering;
Setting environmental standards,
affects abstraction permits.
Increasing mean temperatures,
longer growing season (irrigated
horticulture as well as gardens);
Shorter recharge period
Shift in seasonal resource patterns
with drier summers and wetter
winters (catchment yield, balance
of rainfall and evapotranspiraton):
might alter abstraction permits;
Hot summers and peak demand
Burst pipes with more shrink-swell
or frost-warm cycles;
Outage due to flooding, storms;
Sea level rise, tidal range and salt
water intrusion affecting
abstraction;
Increased seasonal and interannual climate variability;
increased risk for long term
droughts.
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Water quality & sewage treatment
Pollution of rivers and lakes (and to
some extent groundwater) due to
flooding and intense storms that
overwhelm combined sewers
(sewage and storm drains) or
treatment works.
Investment in new sewers and
treatment works;
Operational management during a
flood;
Setting of environmental standards
Catchment land cover management.

Warmer temperatures lowers
dissolved oxygen, increases
incidence of algal blooms, requires
more frequent cleaning of sand
filters;
Intense rainfall and storm runoff adds
nitrogen and other pollutants,
included sewage overflow
Increased volume of water at peak
times (mostly storm rather than
household or industrial use)
Coastal and riverine flooding
affecting treatment works;
Altered freshwater and marine
ecology may change environmental
status and standards.

Objective Setting for Climate Change Adaptation Policy

Table 10. Synthesis of risks and opportunities
Expected climate
change (&
confidence)
Increasing summer
temperatures (high)
Increased frequency of
extreme high
temperatures (high)

Increasing winter
temperatures (high);
Fewer frost days
(high)
Reduced snowfall
(high)
Increased winter
precipitation (high)

More frequent intense
rainfall (high)
Decreased summer
precipitation (medium)

Sea-level rise (high);
increased frequency of
extreme SL / high
tides (high)
Increased frequency of
winter deep
depressions (low)

Changes in
seasonality

5.4.3

Impact on water

Risk

Opportunity

Longer growing season,
more irrigation of
gardens
Increase heat stress
and demand for water:
consumption of drinks,
cooling, water features;
livestock
Longer growing season,
more warm-cold cycles

Increased peak
summer water demand
Reduced water quality
Increased peak
summer demand

Higher value
placed on water
for recreation

Possible increase in
pipe burst
Longer irrigation
season, including
double cropping
Higher variability in
surface water in some
places
Changes in
groundwater recharge
regime
Soil erosion and water
quality effects
Degradation of water
quality

Reduced frost
damage

Small effect in UK,
some local changes in
hydrology
Riverine flooding;
groundwater recharge
might change

Increase in soil erosion
and runoff; overflowing
of sewage system
Shorter recharge
season; reduced water
supply; higher
dependence on winter
storage
Increase risk of flooding
and erosion; Increased
saline intrusion
Higher winds; windrelated damage to
infrastructure; more
frequent stormy
conditions
Increased variability

Increased
groundwater
recharge

Increased risk of water
shortages
Need for greater
storage infrastructure
Interruption of
services; change in
abstraction points
Flash flood risk
increases
Physical damage to
infrastructure
Increase risk of
shortages

Strawman objectives and targets

Table 11 sets out the key climate risks and opportunities for the water sector that were
considered in the study. Potential outcomes from adaptation, and illustrative examples of
extreme objectives are indicated. Bearing in mind the sectoral, cross-sectoral and regional
issues outlined in Table 11, we have proposed the strawman objectives in Box 6.
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Table 11. Water sector: Using key risks/opportunities to identify desired outco mes and possible objectives
Risk

Desired
adaptation
outcome

Climate proofing
through
engineering

Climate resilience
through mixed
approach

Pursue minimal
resilience
through
existing
policies

Working objectives

Issues: sectoral, cross
sectoral and regional

Increased
demand and
variability in
supply (and in
some places
decreased
supply)

Manage
supply/demand
balance to
satisfaction of all
uses/users, while
protecting the
environment

Maintain supply
sufficient to meet
projected demand by
massive increases in
engineered
infrastructure, without
imposing bans on use
(e.g., national grid,
desalinisation, limited
irrigation from PWS)

Increase robustness
of existing
infrastructure and
regulation to use
water more wisely
through significant
increases in demand
regulation (e.g.,
spatial planning, dual
use systems, garden
design)

Continue with
present
incremental
regulation and
adjusting the
baseline as climate
changes

Manage supply demand
balance by increasing
efficient use of water for
domestic, industrial and
agricultural purposes,
accepting a reasonable
level or risk

Balance between environmental
services and abstraction
Willingness to accept altered levels
of service
Role of pricing in limiting average
and peak demand Competition and
markets for water use in industry
and agriculture
Irrigation for agriculture from PWS
increasing for horticulture
Integration of water grid
Availability of information at postcode and local authority level
Southern vs northern different risks

Pollution from
intense rainfall
and flooding
caused by
overflow of
storm drains
and sewage
treatment
works, as well
as catchment
runoff

Maintain
environmental
quality to
acceptable
standards by
limiting pollution
from flooding

Re-engineer all
sewage infrastructure
to higher standards of
protection and storage
to prevent pollution
from a design risk (say
1 in 200 year event)

(less clear that a
demand management
approach is
appropriate)

Maintain existing
systems but
reduce
environmental
restrictions to allow
more frequent
discharges and
lower water
quality; modify
environmental
standards to match
altered water
regimes of the
future (lower flows,
seasonality)

Reduce flood risks by
placing new treatment
works in safer locations,
protecting high priority
works, increasing
storage and
implementation of the
WFD catchment
management plans

Cost of new and protected
infrastructure needs to be assessed,
who pays and how?
Pollution affects recreational use
and tourism
Energy costs of pumping sewage if
not gravity fed Dilution flows are
lower in south but flooding is a risk
in most places

.

Page 40

Objective Setting for Climate Change Adaptation Policy

Box 6. Strawman adaptation objectives for water
1. Manage supply demand balance by increasing efficient use of water for domestic,
industrial and agricultural purposes, accepting a reasonable level or risk
2. Reduce flood risks by placing new treatment works in safer locations, protecting high
priority works, increasing storage and implementation of the WFD catchment
management plans.

The working objectives described represent the middle ground that the three expert water
sector stakeholders agreed should be pursued. For water supply/demand balance, two high
cost options are possible, one relying on costly infrastructure and the other on social
changes and a mix of demand management, leakage control and least-cost supply
enhancement. The minimal response is to continue the present management regime;
after all water is a sector based on climate risk management. For water quality and sewage
a demand management option is not possible (or not judged effective).
The main sectoral issues are:
• Cost of investment and who will pay and who will benefit? The existing economic
regulation allows water companies to charge rates deemed adequate to cover
essential infrastructure, with operational targets for metering, leakage control,
headroom, etc. One option, to price water at marginal values especially during a
crisis, would yield significant income to water companies, and this was not judged
to be desirable. Although we talked about other financial mechanisms—an
industry-wide insurance/adaptation fund for instance—they did not seem easy to
implement or necessary at present.
• What are desirable environmental standards of the future? With major changes in
seasonal water regimes, the current species and uses of water may not be
appropriate in the future. A logical outcome would be to plan on adjusting
environmental standards. However, this is likely to accelerate impacts on
biodiversity, especially for species struggling to maintain populations under added
stresses.
• Implementation of the European Water Framework Directive will promote many
of the adaptation strategies that were deemed necessary—catchment planning,
stakeholder participation, etc. The WFD is only beginning to have an effect in
the UK. However, climate change adaptation is not a primary target in the WFD.
• Agriculture, especially horticulture, is increasingly using the public water supply
(PWS) for high value crops, often as part of management agreements with
supermarkets. The trade-offs between domestic/industrial and agricultural use will
need to be addressed, particularly in times of shortage.
• Drought contingency plans are in place for all of the water companies. However,
it is not clear whether these will be adequate if drought becomes a common
occurrence or lasts for periods longer than a couple of years. Most of the plans
are not tested against recent drought experience.
• Large users may have significant scope for reducing demand. Some have contracts
that allow interruptions to their water supply. However, the industry norm is
supply all water as demanded and not rely on restrictions (which incur modest
economic penalties).
A change in risk perception and sharing of the
consequences of shortages may be required in the future.
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5.4.4

Targets

The time scale for almost all of the targets was the next 10 years. These objectives and
targets were based on an acceleration of existing management regimes, so this time frame
was judged necessary to manage the changing risks and achievable. The targets tended to
be qualitative—a change in direction of the trend, a stabilisation of use, an added emphasis
(see Table 12). These could be translated into quantitative targets, but this would require a
specific regional approach. The project team was undecided how specific the regional
targets would need to be—some would apply to the river basin (and water company),
some would need to be implemented at a local community/postcode level, and some are
very site specific (e.g., protection of key treatment works). Targeting the process of
planning such risk measures would be more important than guidelines for each exposure
(in our view).
Table 12. Water sector targets
a). Targets for objective: to manage supply demand balance by increasing efficient use of
water for do mestic, industrial and agricultural purposes, accepting a reasonable level or
risk

Policies & Plans

Operational

Standards &
Regulation
Research &
Monitoring
Education &
Comms

Partnerships

NOW (by 2010-2015)
Majority of water use metered
Rising block tariffs applied
Interruptible water supply licences for large
users increased
Water conservation encouraged
Water into supply (WIS) stabilised, letting
water companies apply a balance of
leakage control, altered abstraction and
demand management
Stable demand (at current levels?) by 2015
Penalties removed for using drought orders
and hosepipe bans, encourage their use as
an operational tool in managing risks
Innovation by water companies, rather than
micro-management of all users, assisted.
Awareness of water conservation raised
Support gained for consumers sharing risk
of shortages (target=70% of population)
Awareness and acceptance of a
‘acceptable risk management’ culture
among stakeholders
Information included on water bills, such as
carbon footprint
Users to calculate their per capita
consumption using on-line wizards and
brochures
Nothing suggested: continued regulatory
framework presumed
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SOON (after 2015)
Step pricing (large
increases during a
shortage) developed to
limit peak demand
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b) Targets for objective: to reduce flood risks by placing new treatment works in safer
locations, protecting high priority works, increasing storage and implementation of the
WFD catch ment management plans

Policies & Plans

Operational

Standards &
Regulation

Research &
Monitoring
Education &
Comms
Partnerships

NOW (by 2010-2015)
Identify priority works for flood protection;
working guidelines for acceptable risk and
protection measures
Integration into sustainable development
framework and indicators
Plans for flood emergencies, restoration of
service
Sewage network planning (as for water
resources) including links to water quality
and flood management
New works are located in safe areas, or
protected
Primary treatment and filtering of storm
flows
Increased storage capacity, at treatment
works and within the drainage system
Restrictions on releases during low flows
Increased adoption of sustainable urban
drainage (SUDS) including retention ponds,
soakaways
Buffering strips for agriculture and other
catchment regulations (WFD)
Nothing suggested: measures are available

SOON (after 2015)

Awareness of flood and sewage risk among
homeowners
Nothing suggested: Continued regulatory
framework presumed

5.5

FLOOD AND COASTAL RISK MANAGEMENT

5.5.1

Policy analysis

Flood Management in the UK is undertaken primarily by the Environment Agency,
though Defra has overall responsibility for its provision. In Defra's Business Planning it
has a strategic priority to “ensure that risk from flooding and coastal erosion is managed
in a way which furthers sustainable development”. The 2005 – 2008 Spending Review sets
a target thus: Defra will manage flood and coastal erosion risk so as to contribute to
sustainable development, including minimising loss of life and improving the standard of
protection for at least 100,000 households using efficiency savings to maintain outputs at
equivalent levels to 2005-6. The recently published “Making Space for Water” outlines a
more holistic approach to flood management than the historical emphasis on “hard”
flood defence schemes. Climate change is likely to further exacerbate the extent of many
current risks, particularly through higher projected winter rainfall amounts, more intense
rainfall episodes, and through sea level rise.

5.5.2

Climate risk analysis
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Under climate scenarios, changing patterns of rainfall are projected, such that winter
rainfall will increase, summer rainfall will diminish, though generally there are likely to be
more extreme precipitation events. The chief consequence of these events is that there is
an increased likelihood of riverine and urban flooding. There may therefore be an increase
in associated impacts on built structures (e.g. buildings, transport infrastructure),
agricultural production, transport flows, health and habitat. For example, the projected
increased frequency of intense rainfall will increase the likelihood of flash-flooding,
possibly leading to landslides and damage to built structures. Drainage systems may be
overwhelmed, with the possibility of untreated sewage entering sea and resulting adverse
effects on marine life. It should be borne in mind, however, that projected higher mean
temperatures will lead to less snow-melt flooding and so less damage to those same impact
categories.
In coastal areas, the main – most likely - risk from flooding is likely to be from sea level
rise which will be associated with gradual coastal inundation and increased frequency of
extreme tidal movements. Consequently, there is likely to be greater coastal erosion and
an increased risk of flooding at coastal and estuarine sites, with associated threat of
damage to built structures and degradation of coastal recreational resources (e.g. beaches,
cliff walks).
Climate scenarios project increases in wind speeds in southern regions, though with lower
levels of certainty. A consequence may be increased wave magnitudes and resulting risks
of coastal flooding and erosion and storm damage to buildings and infrastructure. Storm
surges may also increase in frequency and intensity, with resulting saltwater intrusion and
damage to property and the natural environment.
For more detailed information on the impacts of climate change related to flooding, and
the economic costs of damage, readers are referred to the Foresight Future Flooding
report that was released in 2004 by the Department of Trade and Industry (DTI).

5.5.3

Strawman objectives

Table 13 sets out the key climate risks and opportunities for tourism that were considered
in the study. Bearing in mind the sectoral, cross-sectoral and regional issues outlined in
the Table 13, we have proposed the strawman objectives in Box 7.
The four objectives listed are derived directly from consideration of the climate change
risks and opportunities. That is, possible adaptation objectives were initially framed in
terms of two radically contrasting approaches relating to i) total climate proofing, and ii)
living with the risk. These objectives were considered in the real-world context of current
sectoral policy objectives in order to derive an objective that was likely to be acceptable
to stakeholders. These objectives were then discussed with the sectoral stakeholders and
rejected or modified as appropriate.
The four objectives associated with flood management and coastal defence adopt a
common structure, reflecting the current emphasis in strategic and operational thinking
within the sector of a more holistic philosophy. Thus, the acceptable level of risks and
impacts are framed in terms of those that are acceptable in relation to their economic,
social and environmental consequences. The explicit reference to climate scenarios is
therefore the only distinction between these climate adaptation objectives and those that
are currently promoted for the sector.
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Table 13. Flood and coast risk management sector: Using key risks/opportunities to identify desired outcomes and possible objectives
Risk

Desired adaptation
outcome

Possible objectives

Sectoral issues

Cross-sectoral
issues

Regional issues

Riverine flooding
Damage to:
built structures (e.g.
buildings, transport
infrastructure);
agricultural production;
transport flows;
health
habitat

Reduced riverine flood
risk

Climate proof: To develop
riverine flood defences to
a standard of preventing
flooding from a specific
probability rainfall event

Riverine Flooding
impacts are crosssectoral e.g. domestic
& business property;
transport; health;
agriculture. Therefore
requires wide
stakeholder
consultation

Issues specific to
regional land use
patterns

Urban flooding – urban
drainage overflow
Damage to:
built structures (e.g.
buildings, transport
infrastructure);
transport flows;
health
habitat

Reduced urban flood
risk

Urban drainage
flooding impacts are
cross-sectoral e.g.
domestic & business
property; transport;
health. Therefore
requires wide
stakeholder
consultation

Regional issues may
relate to specific urban
landscape features

Sea level rise: Loss of
habitats & other coastal
resources from, and
disruption to, coastbased services,
including erosion

Minimise damage to
coastal-based
resources

MSFW: Take action to
ensure adaptability to
CC becomes an integral
part of all flood
management decisions.
MSFW: Adopt a whole
catchment approach
consistent with, and
contributing to
implementation of the
Water Framework
Directive
MSFW: Take action to
ensure adaptability to
CC becomes an integral
part of all flood
management decisions.
MSFW: Adopt a whole
catchment approach
consistent with, and
contributing to
implementation of the
Water Framework
Directive
MSFW: Take action to
ensure adaptability to
CC becomes an integral
part of all coastal
erosion management
decisions.
MSFW: Adopt a whole
shoreline approach
consistent with, and

Live with risk: To organise
managed retreat from
riverine flood plains

Climate proof: To develop
sustainable urban
drainage systems (SUDS)
to a standard of a specific
probability rainfall event
Live with risk: To
discourage new
development on land
currently vulnerable to
urban flooding
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Climate proof: To develop
coastal defences to a
standard that prevents
any further sea level
inundation
Live with risk: To organise
managed retreat from
coastal zones

Cross sectoral in
nature: threat to range
of coastal zone
resources and
activities. Therefore
requires wide
stakeholder
consultation
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Risk

Storm surges: flood
damage to property;
disruption of transport
etc.

Desired adaptation
outcome

Protect coastal assets
and minimise
disruption

Possible objectives

Climate proof: To develop
riverine flood defences to
a standard that prevents
flooding from a specific
probability storm surge
event
Live with risk: To organise
managed retreat from
coastal zones
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Sectoral issues
contributing to
implementation of the
Water Framework
Directive
MSFW: Take action to
ensure adaptability to
CC becomes an integral
part of all coastal
erosion management
decisions.
MSFW: Adopt a whole
shoreline approach
consistent with, and
contributing to
implementation of the
Water Framework
Directive

Cross-sectoral
issues

Cross sectoral in
nature: threat to range
of coastal zone
resources and
activities. Therefore
requires wide
stakeholder
consultation

Regional issues
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Box 7. Strawman objectives for Flood Management
1. To limit riverine flood risks under alternative future climate scenarios to levels
acceptable in terms of their economic, social and environmental consequences
2. To limit urban flood risks under alternative future climate scenarios to levels
acceptable in terms of their economic, social and environmental consequences
3. To limit sea level rise impacts under alternative future climate scenarios to levels
acceptable in terms of their economic, social and environmental consequences
4. To limit storm surge risks under alternative future climate scenarios to levels
acceptable in terms of their economic, social and environmental consequences

The stakeholder consultation emphasised the need to be flexible with regard to defining
specific levels of risk, in order to differentiate between what is acceptable in given local
contexts. For example, lower urban flood risk levels are likely to be negotiated than those
in rural, non-agricultural areas. It is also likely that notions of what is acceptable may
change over time, thus arguing against the strict definition of risk levels.
Flood and coastal risk management is one of the sectors that needs urgent attention if the
UK is to minimise future costs in managing flood risk. To resolve the issue of climate
change in a cost-effective way requires the use of a range of techniques that encourage the
development of holistic and innovative policy. Floods are perceived negatively, yet not
all floods cause serious damage and a change in the existing mindset may help to move
society towards the concept of ‘living with water’ (e.g. use of roads as a flood pathways).
Depending on the views of stakeholders in the sector, it may be appropriate during the
next iteration to add further objectives that set out to address these issues

5.5.4

Targets

In this project possible targets have been derived from considering the range of
adaptation-related activities that can be undertaken and expressing those as time-bound
targets. Since at present, and in the near future, adaptation activity is likely to be mainly
related to building adaptive capacity the targets are generally process-based i.e. they
reference the type and nature of adaptation activity that is being undertaken but do not
relate to the effectiveness of such activity in reducing climate change impacts. In the
sectoral case studies, each adaptation activity type is thought about in relation to specific
targets that might best guide this activity. An example of these targets is presented in
Table 14, where they relate to Objective 1. It should be noted that flood management is a
sector where climate change adaptation options may in effect be being implemented, since
the current FCDPAG guidance with regard to flood management project appraisal suggests
incorporating sensitivity analysis that takes account of risk changes under climate
scenarios. Thus, in Table 14, flood defence construction measures may currently include a
climate adaptation component.
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Table 14. Target for objective: to limit riverine flood risks under alternative future climate
scenarios to levels acceptable in terms of their economic, social and environmental
consequences
Policies & Plans
Operational
Standards &
Regulation
Research &
Monitoring

Education &
Comms

Partnerships

NOW (<2010)
Consideration of climate change
included in key policies & plans
Flood defence construction
measures put in place
Climate change sensitivities
incorporated in
project/programme appraisal
Projections of precipitation
patterns, hydrological simulations
Impacts modelled under
alternative scenarios
Revised guidance issued on flood
defence appraisal to account for
precipitation patterns under
climate change scenarios;
Information relating to flood risk –
land use trade-offs
Local & regional stakeholder
research network developed

5.6

AGRICULTURE

5.6.1

Policy analysis

SOON (2010–2030)

Flood defence construction
measures

Projection & modelling work
improved as new information
becomes available
Information relating to flood risk –
land use trade-offs e.g. planning
guidance

Local & regional stakeholder
research network developed

Defra have already identified the key issues within each of their divisions where adaptation
will be required under climate change and where they will have responsibility (Defra,
2003). The CAP, rural development schemes, agri-environment schemes and regional,
national and international markets all affect the choices farmers and land managers are
making. Discussions with our stakeholders revealed that the sectors water, health,
tourism, energy, biodiversity would all have cross cutting issues that affect adaptation of
agriculture to climate change. Other government departments (e.g DTI and the Treasury)
will also have responsibilities as well as other agencies e.g. the Environment Agency and
English Nature. EU policy subsidies and world prices and markets will also be a major
influence and, finally but crucially, mitigation policy that includes the introduction of
perennial biomass crops; energy pricing and combined heat and power units in horticulture
will all influence the ways in which agriculture will respond and adapt to climate change.

5.6.2

Climate risk analysis

A range of changes in climate variables are expected to cause impacts on agriculture. The
increase in year round temperatures will bring opportunities and problems for the sector.
Growing season will be longer and crops will grow faster, but pest, diseases and weeds may
become more problematic and new pests may appear. Extreme high temperatures can
have impacts on quality particularly during flowering. Higher minimum temperatures are
important for horticultural crops including tree fruit and soft fruit because of a cool
temperature requirement known as vernalisation. Temperature increases and increased
flooding risk will also be crucial for livestock welfare and grazing, resulting in requirements
for new buildings, ventilation and transport. The period of outside grazing may be
extended, but dry summer conditions may reduce grazing in the early autumn.
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Increased winter precipitation which will result in flooding and waterlogging of soil will be
problematic for livestock and cause soil damage. Flooding could affect run-off from
agricultural land of nitrate, phosphate and pesticides, which will result in increased river
and land pollution. Dryer summers will cause water issues and conflicts between agriculture
and public water supply. Policies relating to abstraction licences and on farm reservoirs
will need to be revised. Sea level rise will increase the risk of coastal flooding, resulting in
increased saline intrusion and increased risk of soil erosion.

5.6.3

Strawman objectives

Table 15 sets out the key climate risks and opportunities for the agriculture sector for two
highlighted areas that were considered in the study. Potential outcomes from adaptation,
and illustrative examples of extreme objectives are indicated. Bearing in mind the sectoral,
cross-sectoral and regional issues outlined in Table 15 and from the climate risk
assessment, we have proposed the strawman objectives in Box 8.
The project team discussed climate proofing objectives and climate resilience, and the
minimal resilience to climate change through existing policies with stakeholders. The
focus was on two working objectives (1 and 2 in Box 8), representing the middle ground
that we agreed could realistically be pursued.
Other risk specific objectives that were not discussed in detail but came out of our broad
climate risk assessment are shown as objectives 3 and 4 in Box 8. The objectives were
focused on clusters within the sector, which the stakeholders considered important, rather
than on individual risks, e.g. to crops or livestock. The idea was that these broader
objectives would include specific risk objectives such as adapting management of livestock
feed because of changes in the availability of autumn grazing; investing in irrigation and
on-farm reservoirs to allow for dryer summers or investing in new housing for livestock to
avoid higher summer temperatures. All the traditional suggestions for adaptation to
changes in climate that farmers might make such as changes to planting dates, crop type,
land cultivation, changes in work-days to avoid damage to soils, would be considered as
actions or decisions that may come out of policy and research targets under the first
strawman objective.
Box 8. Strawman objectives for agriculture
1. Enable farmers and markets to take advantages of new opportunities and manage
changes in climate resources and risks
2. Anticipate climate change and ensure national strategy of adaptation is incorporated
into agri-environment schemes and regulations
3. To develop regional specific plans and anticipate new regional agro-processing needs
due to shifts in regional suitability of agricultural activity/ crop.
4. To anticipate new requirements for crops from plant breeding programmes particularly
because of increases in temperature and summer drought conditions.
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Table 15. Agriculture sector: Using key risks/opportunities to identify desired outcomes and possible objectives
Risk

Desired
adaptation
outcome

Climate proofing
through funding

Climate resilience
through mixed
approach

Pursue minimal
resilience through
existing policies

Working objectives

Issues: sectoral, cross
sectoral and regional

Farm-level
risk and
opportunities
for economic
benefit due to
changes in
climate and
length
growing
season.
Opportunities
to improve
sustainable
farm
management

Manage risk and
embrace
opportunities to
the benefit of
farmers and to
make farms
sustainable

Climate change
adaptation fund to
invest in new
infrastructure,
compensate losses,
research, market
exploitation. Divert
funds from SF
payments to the
value of 1/3 of
existing funds

Farming link service
for advice on climate
change adaptation to
raise awareness and
mobilise options

Farming link service
for advice on
climate change
adaptation to raise
awareness and
mobilise options

Enable farmers and
markets to take
advantage of new
opportunities and
manage changes in
climate resources and
risks

Regional rural
development plans will
need to be revised
Supermarkets and
agribusiness will have to
adapt to new conditions,
timing and costs of
production
New skills/new
equipment might be
required

National
environmental
quality and
planning

Maintain high
national
environmental
standards which
allow for future
climate
conditions

Continue policy as
now but shift targets
and objectives as
they become
unachievable such
as agri-environment
schemes and high
winter water levels.
Modify agrienvironment
schemes to adapt to
climate change

Anticipate climate
change and ensure
national strategy of
adaptation is
incorporated in agri environment schemes
and regulations (WFD,
Habitats directive, BAP)

Water abstraction
permits will need to be
revised
Include cc into
catchment water
planning.
Encourage methods to
conserve water and use
more efficiently

Funding from
supermarket and other
buyers through longer
term contracts or pilot
schemes if feasible
Increase Rural
Development Fund to
include climate
adaptation

Maintain
environmental
standards and
objectives by letting
agriculture absorb
impacts – possible
with the
consequence of loss
of farm land and
production
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For objective 1 decisions needed will be commitment to aiding farmers with decision
making through development of tools and from advice and awareness. If changes to farm
enterprise or investment in new crops, irrigation or farming practice are considered
necessary then further time will be required to identify available market and secure
contracts with new buyers. If relevant, agro-processing industry will need to be available
locally. Risks to changes to enterprise could be the variability of production from year to
year and in the longer term as climate changes. There may also be new environmental
impacts which are hard to predict. Cost –benefit analysis would be need if high investment
is required for on-farm-reservoirs or for new ventilated livestock housing. EU policy and
world markets will still dominate decision and profitability of any new enterprise. Advice
will also be required on changing needs for agro-chemicals and fertilizers.
For objective 2, to anticipate climate change and ensure national strategy of adaptation is
incorporated into agri-environment schemes and regulations, other evaluations are
necessary. Environment schemes and regulations will need to be updated to accommodate
adaptation through cross sector partnerships. Finding a balance between the needs of
agriculture and the environment will be difficult and there will be trade offs which will
come through modified sector policies. There may be resistance to changes from farmers,
conservationists and others. Increasing irrigation and allowing more on-farm reservoirs to
be built will affect stream flow and soil moisture downstream, so an overarching river
catchment management plan will be required. Further research on climate change impacts
on the boundaries and relationships between agriculture and biodiversity will help to
inform decisions. The Environment Agency and Defra will be major stakeholders for this
objective.

5.6.4

Targets

Illustrative targets for the agriculture working objectives 1 and 2 are provided in Tables 16
a) and b) respectively.
Table 16. Agriculture sector targets
a) Targets for objective 1: Enable farmers and markets to take advantage of new
opportunities and manage changes in climate resources and risks
Policies & Plans

Operational

Standards &
Regulation

NOW (by 2010-2015)
Funding sources – longer term
contracts from buyers
Increased rural development funding
to include climate adaptation – e.g.
encourage pilot schemes to
investigate what measures work.
Regional agencies involved
Increased percentage of minor crops
in production (quantitative, but with
no specific threshold set)
Farm management changes
implemented to suit new climate
resources/ risks, through decisions
such as enterprise, new crop type,
changes to planting dates,
diversification based on research,
and information and decision tools
Climate adaptation introduced into
corporate planning and reporting
Involvement of regional development

Page 51

SOON (after 2015)
It was noted that there were
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later rather than sooner. The
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forward but modify objectives
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Research &
Monitoring

Education &
Comms

Partnerships

agencies
Tools develop and applied to aid
decisions on land use and adaptation
to climate change, e.g. Agricultural
Land Classification System as a
predictive tool to help plan for climate
change
Awareness improved through
farming-link service and advice
provided on climate change
adaptation for a diversity of options
e.g advice on changes in soil water
at a regional level
Partnerships across supply chains
with regional planning

b) Targets for objective 2: To anticipate climate change and ensure national strategy of
adaptation is incorporated into agri-environment schemes and regulations
Policies & Plans

Operational
Standards &
Regulation
Research &
Monitoring

Education &
Comms

NOW (by 2010-2015)
Abstraction permits revised to cover
climate conditions e.g. low
flow/summer restrictions
WFD adapted to include climate
change needs (before 2015)
Biannual review of climate change and
agriculture
Environmental conditions targets,
standards and policy needs met, e.g.
England Soil Strategy
Agro-ecological definitions of land
quality updated to current and
projected climatic baseline
(categorical, or % of country covered
in rolling out a new soil classification)
e.g. Soil Action Plan, Agricultural Land
Classification
Climate change questions
(categorical) included in annual survey
of farmers
50% of farmers with basic knowledge
of climate change (from the annual
survey) by 2010 (quantitative)
Farmers advised on methods to
conserve and use water more
efficiently.
Soil conservation practices that
increase soil organic matter content
encouraged with incentives through
agri-environment schemes, e.g.
reduced tillage / conservation tillage
adopted; crop residues and animal
and green manures used. Perennial
forage crops used.
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5.7

TOURISM

5.7.1

Policy analysis

Provision for tourism in the UK is largely in the hands of (a large number of) private
sector suppliers. Tourism promotional activities are provided at national, regional and
local levels by public funding. DCMS is the central government department that has
formal responsibility for the activities in the sector. It has the policy objective of raising
productivity in the tourism sector. Because of the disparate and fragmented nature of the
activity in the tourism sector, there are many ways in which climate change can impact
on this activity. It is useful to distinguish between climate changes that affect tourist
activity directly and those that are exacerbated in other sectors. An example of the
former is that higher mean summer temperatures may be expected to result in an increase
in tourism numbers in some parts of the country. An example of the latter is the increased
pressure on water resources that climate change is thought likely to bring about and that
would be exacerbated by increased tourism numbers. As a consequence many potential
climate change adaptation objectives for the tourism sector are fundamentally crosscutting and as such, have primary relevance to other stakeholders.

5.7.2

Climate risk analysis

As mentioned above, increasing summer temperatures under future climate scenarios may
result in increased domestic holiday tourism and increased incoming foreign tourism. Thus,
the tourist industry in the UK may be expected to benefit. One might further expect there
to be more take-up of outdoor leisure pursuits including water-related leisure bringing about
associated health benefits. However, such an increased demand for tourism and leisure
travel puts pressure on travel infrastructure and water resources in key areas. Furthermore,
maintenance of heritage sites, through, for example, plant management, pest/disease
control, and management of subsidence may become more demanding. These risks are
likely to be exacerbated by extreme high summer temperatures that are projected under
climate scenarios along with an increased fire risk.
Higher future mean winter temperatures will result in reduced snowfall that further limits
the length of the winter skiing season and reduces the number of ski slopes available thus
limiting the potential size of the ski industry in the UK. However, this risk may be
outweighed by the opportunities that arise from more lucrative uses of ski slopes for other
outdoor pursuits. There is also likely to be a reduced likelihood of snow-related travel
disruption and accidents
Reduced summer rainfall projected under climate scenarios will result in reduced reservoir
levels, water flow in some rivers and reduced levels in lakes as well as a reduced water table.
Thus, there may be restricted recreational activity on rivers and lakes and an increased
likelihood of algal blooms. There will also be excessive pressure on water resources in
crowded tourist sites at peak times.
Sea level rise associated with climate change may result in coastal erosion, a loss of some
wetland SSSI’s and SAC’s, and a reduction in the attractiveness of the visitor experience to
coastal areas. An increased frequency of extreme tidal movements may also result in
flooding at coastal sites.

5.7.3

Strawman objectives
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Table 17 sets out the key climate risks and opportunities for tourism that were considered
in the study. Bearing in mind the sectoral, cross-sectoral and regional issues outlined in the
Table 17, we have proposed the strawman objectives in Box 9.

Box 9. Strawman adaptation objectives for tourism
1. To accommodate changing patterns of visitor numbers projected under alternative
climate scenarios in regional planning and tourism infrastructure provision, taking into
account seasonality
2. To minimise likelihood of travel disruption for tourists and leisure travellers
3. To ensure no increased pressure on water resources for tourists, and as a result of
tourists and leisure travellers
4. To limit the risk of structural damage at heritage sites to acceptable levels
5. To ensure effective maintenance of National parks and gardens to minimise risks of
loss
6. To maximally exploit opportunities to increase participation in outdoor pursuits
7. To limit potential disruption to utilities to acceptable levels at key tourist sites

The seven objectives listed above are derived directly from consideration of the climate
change risks and opportunities. That is, possible adaptation objectives were initially
framed in terms of two radically contrasting approaches relating to i) total climate
proofing, and ii) living with the risk. These objectives were then considered in the realworld context of current sectoral policy objectives in order to derive an objective that was
likely to be acceptable to stakeholders. These objectives were then discussed with the
sectoral stakeholders and rejected or modified as appropriate.
A key feature of a number of the objectives above is that they are cross-sectoral. Not only
that but they are cross-sectoral in different dimensions. Objectives 2, 3, 5, 6 and 7 have
cross-sectoral characteristics. For example, Objective 3 is to ensure no increased pressure
on water resources for tourists and as a result of tourists and leisure travellers. The
principal issue is therefore water resource management, and tourists are likely to be both a
part of the cause of the problem as well as be adversely impacted. In the case of Objective
2 - to minimise likelihood of travel disruption for tourists and leisure travellers – the
travel disruption caused e.g. by extreme summer temperatures causing road subsidence is
principally a transport sector objective that relates to tourism activities.
The objectives 1 and 4, that are focused directly on the visitor experience, are those
where stakeholders in the tourism industry are likely to be principal movers in achieving
them. Given the fragmented nature of the tourist provision industry, there is therefore
likely to be a need for adaptive capacity building and subsequent actions to be planned
within partnerships and representative umbrella organisations.

Page 54

Objective Setting for Climate Change Adaptation Policy

Table 17. Tourism sector: Using key risks/opportunities to identify desired outco mes and possible objectives
Risk or opportunity
Pressure on travel
infrastructure - due to
extreme high
temperatures (rail
buckling, road
deformation) and
impact on visitor
numbers

Desired adaptation
outcome
Less disruption to road
and rail travel
Or
No increased disruption
to road and rail travel
And/or
No increase in road
congestion

(Key sectoral stakeholding – Transport)

(Less applicable to rail
– only 30% tourist trips
by rail)

Pressure on water
resources due to
increased tourism

Less disruption of water
utilities
Or
Less rationing

(Key sectoral stakeholding – Water
Management)

Increased maintenance
requirement at heritage
sites due to increased

Avoid loss of heritage
sites
And/or
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Possible Objectives

Sectoral issues

Cross-sectoral issues

Regional issues

Climate proof: To
replace rails and road
surfaces with more
resilient materials
Live with risk: To
improve speed and
efficiency of rail and
road repairs

FTWP focus on
improving reliability of
rail, efficiency, value
for money, investment
where it delivers
benefit. Getting ‘ever
greater performance
out of the road
network. Keen to
facilitate smarter
individual choices
about trips and link
transport decisions to
other issues, e.g. new
housing. Providing
alternatives to cars
DfT policy to deliver
safe, reliable transport
Water Framework
Directive

Provision of transport for
business and industry.
Transport options for
sustainable tourism

Particularly relevant to
South East and
Cornwall, Greater
Manchester

Clear cross cutting issues
with planning policy.
Planning Policy Guidance
notes PPG21 and
PPG17, shortly to be
replaced by Planning
Policy Statements

Regional Spatial
Strategies and Local
Development
Frameworks. Potentially
particularly relevant in
North West where much
tourism and leisure
development predicted

Climate proof –
improved water
resource management;
create more water
capture facilities
Live with risk – devise
water rationing plan
Avoid risk – avoid
increasing pressure on
water resources via
effective planning for
new building
Climate proof –
improve foundation
infrastructure

Little relevant
policy/sectoral
information to be
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likelihood of subsidence
(Key sectoral stakeholding – Tourism)
Increased maintenance
requirement for National
parks, heritage, civic
and private gardens
and visited landscapes

Ensure safety of
heritage sites

Avoid loss of gardens or
garden species
And/or
Adapt gardens for
warmer temperatures
And/or

(Key sectoral stakeholding – Tourism)

Increased health
benefits from extended
range and duration of
outdoor pursuits
(Key sectoral stakeholding – Health)
Increased likelihood of
skin cancer (due to
higher exposure to sun)

Increase participation in
outdoor leisure pursuits

Stabilisation in
incidence of skin cancer

(Key sectoral stakeholding – Health)
Reduced use of public
transport and increased
use of private cars
(through likelihood of
travel disruption)
(Key sectoral stakeholding – Transport)

Improve effectiveness
of road networks
around tourist
destinations
Or
Improved efficiency and
effectiveness of public
transport to key tourist
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Live with risk –
improve speed and
efficiency of
infrastructure repairs
Climate proof –
improve irrigation; take
measures to protect
vulnerable species
Live with risk – exploit
opportunities presented
by warmer
temperatures
Identify points at which
it is no longer
sustainable to defend
status quo and find
suitable alternatives
Exploit opportunity take measures to
promote outdoor leisure
activity
And/or
Develop new outdoor
activity destinations
Avoid risk – improve
public awareness of
risks of sun exposure
and improve use of risk
reduction measures

found

Climate proof – plan to
improve road and rail
network efficiency
Avoid risk – take
further measures to
discourage the use of
private cars

FTWP focus on
improving reliability of
rail, efficiency, value
for money, investment
where it delivers
benefit. Getting ‘ever
greater performance
out of the road

National Parks Plans
should incorporate
climate change issues

Scottish Tourism and
Environment Forum
Operational Plan
incorporates the concept
of carrying capacity
within it’s strategy, and
this has also been related
to climate change issues

Regional Planning
and Tourism
strategies clearly need
integration

Involvement of Dept of
Health in education
around this issues. Also
Local Authority education
departments

Dept of Health –
educational apparatus

D of H working with
pharmaceutical
companies to promote
education in this area
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destinations

Restricted recreational
activity on rivers and
lakes – due to low
volumes of water

Minimise restricted use
of rivers and lakes for
recreational activity

Climate proof –
develop alternative
water-based
recreational sites in less
vulnerable areas
Avoid risk – develop
more effective
management of water
resources
Live with risk – reduce
pressure on such sites
via rationing system or
charging for use

Minimise disruption to
utilities

Climate proof –
replace vulnerable
systems with more
resilient ones
Live with risk –
Improve speed and
efficiency of repairs to
network infrastructure

(Key sectoral stakeholding – Tourism)

Disruption to utilities at
coastal and other tourist
destinations (as a result
of sea level rises,
extreme tidal
movements and flashflooding)
(Key sectoral stakeholding – Water
management)
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network. Keen to
facilitate smarter
individual choices
about trips. Providing
alternatives to cars
DfT policy to deliver
safe, reliable transport
Local authority
development plans,
and tourism strategies

Need for local tourist
boards to work with
Water management
companies
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5.7.4

Targets

An example of targets relating to Objective 1 is presented in Table 18.
Table 18. Targets for objective: to accommodate changing patterns of visitor numbers
projected under alternative climate scenarios in regional planning and tourism
infrastructure provision, taking into account seasonality.

Administrative

Now (<2010)
Consideration of climate change
included in key policies and
plans

Operational

Standards &
regulation
Research &
monitoring

Education &
communication

Partnerships

Soon (2010-2030)

New infrastructure constructed
Long term maintenance and
renewal plans developed
None identified in tourism sector
itself. But impacts on other
sectors e.g. transport
Socio-economic change relating
to changes in local visitor
numbers assessed
Awareness built of implications
for regional sustainability if
exacerbating changes in
tourism.
Partnerships developed
between DfT/HA. NetworkRail
/DfT/rail companies/ RDAs, LAs
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6

Indicators for Adaptation Policy
Indicators can play a valuable role in turning environmental data into policy-relevant
information. Within the UK and the EU, a variety of datasets and indicators are currently
used to show trends in the state of the environment and to monitor progress in achieving
environmental policy targets. By their very nature, indicators often simplify a complex
reality, focusing on relevant aspects for which suitable data are available. Indicators are
important for monitoring government’s performance in achieving policy outcomes. They
can also be powerful tools in raising public awareness on environmental issues and
encouraging positive action by stakeholders.

6.1

SOME RELEVANT INDICATORS IN USE

We have reviewed a number of different indicator sets and monitoring frameworks to
identify an illustrative list of indicators that are currently in use and are linked in some
way to climate impacts or adaptation in our six sectors. This list is by no means
exhaustive and does not reflect equally all of the sectors. The full list is presented as a
table in Appendix VI. The review covered not only whether the indicator was relevant to
adaptation but also some of its characteristics, as shown in Table 19.
Table 19. Information collected on potential adaptation indicators
Characteristic

Explanation

Measure of …

The indicators could be most closely affected by: Impact of
climate change, Adaptation response, or Other drivers (or a
combination)
Of the six considered in the study
National, regional or local level statistics
Name of any other set that includes a similar indicator
Main owner of existing datasets
Are the data available over a period of years?
Are the data already updated regularly?
Summary of recent trends in the indicator
General comments about the usefulness of the indicator for
adaptation.

Relevant sector
Level of most relevance
Links to other indicator sets
Possible data source
Time series?
Regularly updated?
Trends
Comments

The following indicator sets have been reviewed.
• UK Indicators of climate change
• UK Energy Sector Indicators
• UK Sustainable Development Strategy Indicators (2005)
• SE Integrated Regional Framework Indicators
• SE Regional Monitoring Report (2004)
• NW Action for Sustainability Programme (2005)
• State of the Environment Indicators (EA)
• Quality of Life Indicators (precursor to UKSDS)
• Local Quality of Life Indicators
• ODPM Core Output Indicators for Regional Planning
• Best Value Performance Indicators
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•

6.2

Finland National Adaptation Strategy.

ADAPTATION ISSUES FOR INDICATORS

The nature of adaptation makes it unsuitable for monitoring via traditional individual
indicators, because of the:
• Long timescales of climate change, distinguishing the ‘noise’ of natural climate
variability from actual climate change, and indirect impacts from climate-driven
socio-economic change;
• Multi-sectoral nature of adaptation, involving a large number of responsible
organisations and delivery partners; each may have different requirements for
indicators, and their own monitoring and information networks.
• Absence of existing performance criteria and the wide range of potential
adaptation activities; not every sector has a policy target that defines what is
acceptable performance at the various levels of decision making, notions of
acceptable risk are essential.
• Mix of hazards and opportunities; taking advantage of some opportunities (such as
longer growing seasons) may increase exposure to hazards (such as mid-season
drought)
These factors mean that performance monitoring in this policy area is challenging and
will be complex. Performance management of any cross-cutting strategy is difficult as
most existing administrative instruments are designed for single-sector policies.
Contributions to a cross-cutting area have to be secured by engagement and persuasion of
each individual sector. In order to comment effectively on progress in adaptation, a new
approach to monitoring and reporting may need to be determined and agreed.
Successful adaptation may mean in large part that adverse impacts are avoided. But the
absence of events is difficult to measure. In many cases, the impacts to be avoided are not
expected to occur until some time in the future: progress in advance of the event will be
difficult to monitor. Good adaptation usually involves a range of incremental activities in
related sectors: no single indicator could monitor all such activity. If ‘successful’
adaptation also means ‘cost-effective’ adaptation, then the best options are likely ‘to go
with the grain’ of sectoral policy development: progress in adaptation may therefore be
difficult to distinguish from any wider sectoral advances.
Experience with indicators for vulnerability, adaptive capacity and adaptation measures is
gaining ground in a number of areas (see Adger et al. 2004, Downing et al. 2006, 2003).
The decision context is critical: whether present-day or future vulnerability is the target,
relevance to specific stakeholders and their planning frameworks, and use in different
decision analyses (from narratives and policy exercises to cost-benefit analysis). The need
for precision, robustness, transparency, and objectivity are common concerns. Scale issues
require consideration, including the resolution of the indicator (e.g., the water resource
zone or government planning districts), time period for events and trends, and aggregation
to the national level (e.g., loss of information about ‘hotspots’).
In addition to the particular difficulties of monitoring adaptation, we also recognise that
many parts of government are experiencing “indicator overload”. Some of the indicators
in use in various sectors are already related to adaptation, even if only tangentially. So
where established monitoring and reporting systems on sectoral issues related to
adaptation are already in place, any indicator framework for adaptation should avoid
duplicating them. Instead, monitoring of adaptation policy should include an element of
interpreting the extent to which sectoral policies and actions are contributing to progress
in adaptation. Finally, if indicators are to be a useful communication tool, they should be
simple, clear and easy to understand.
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6.3

SUCCESSFUL INDICATORS

From national and international experiences over past years, several success factors have
been identified relating to the use of indicators4 . These show that indicators should ideally:
• Report progress over time and should be accompanied with an assessment of the
reasons explaining their development;
• Be relatively few in number, and users should get used to their presentation;
• Relate directly to the specific issue and impact classifications (‘fitness to a
purpose’);
• Allow specific policy questions related to air quality impacts to be addressed
• Be consistent and comparable over time and space;
• Prevent duplication of efforts by taking closer account of national and
international work and related indicator sets in practice;
• Be clearly defined, understandable and usable;
• Be measurable – based as much as possible on existing routinely collected and
quality-controlled data and accessible (input/ output of the information system) at
different levels (e.g. national, regional, municipal);
• Meet a number of general methodological criteria concerning validity, sensitivity,
timeliness, accuracy;
• Be transparent (e.g. composite indicators are less transparent, useful for
comparison, less useful for disentangling influence of actions);
• Be acceptable for all stakeholders involved.
An example of a successful indicator of the traditional type is shown in Box 10, taken
from the UK sustainable development indicators 5 . The full set of UK sustainable
development indicators are included in Appendix VI. A number of these have potential
for overlap (or applicability with some development) for adaptation.
The UK sustainable development indicators include a set of high-level indicators: the UK
Framework Indicators give an overview of sustainable development and the priority areas
shared across the UK. Following this, there are a further 48 indicators related to the
priority areas. Nearly all of these are high-level and supporting indicators that are
numerically based and report on an environmental or social outcome that is consistent
with the progress towards sustainable development (in other words they are outcomebased). There are also supporting indicators and analysis that involves wider information,
including action plans on lower level progress. Many of these lower level indicators relate
to activities that contribute to awareness raising or capacity building (and these are
process-based).

4

See ‘Indicators in the Kiev Report’ from the EEA (2001) and the Baseline Report on “Environment & Health Indicators” in the
framework of the European Environment and Health Strategy (COM(2003)338 final)’, produced by the technical working group
on Environment and Health Indicators, formed under the European Commission SCALE programme (2003).
5
http://www.sustainable-development.gov.uk/performance/performance.htm
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Box 10: Example indicator: greenhouse gas emissions 1990 to 2012

Greenhouse gas
emissions since:

1990

1999

•

Emissions of the ‘basket' of six greenhouse gases in 2004 were provisionally
estimated to have been about 12.5 per cent below the base year. (The base year is
1990 for carbon dioxide, methane and nitrous oxide, and 1995 for fluorinated
compounds.)

•

Emissions of carbon dioxide, the main greenhouse gas, were provisionally estimated
at some 158.5 million tonnes (carbon equivalent) in 2004, about 4 per cent lower than
in 1990. Emissions increased by about 1.5 per cent between 2003 and 2004, mainly
owing to increases in industrial and transport sector emissions.

6.4

DEVELOPING INDICATORS FOR ADAPTATION

Indicators should serve two functions in the adaptation framework:
• Monitoring performance in achieving policy outcomes, across the broad range of
risk-responses and for the relevant stakeholders
• Communicating the range of risk to raise awareness and encourage positive action
by stakeholders.
Figure 4 indicates a simple causal chain, from the realisation of climatic trends (already
apparent in many cases) and incidences of extreme events (such as droughts and floods).
Both are critical drivers of climate impacts, in conjunction with the underlying exposure
or vulnerability.
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Figure 4. Risk response chain

Climatic trends &
hazards

Exposure &
Impacts

Adaptive capacity including
socio-economic &
institutional

Outcomes

Adaptive measures

Adaptive capacity tends to reduce exposure by altering the links between events and their
outcomes. For example, building design and air conditioning reduce personal exposure to
heat waves (whether in homes or in safe refuges such as shopping centres).
Specific adaptive measures also reduce outcomes. For instance, the dose-response function
that might characterise deaths in a heat wave can be dramatically altered by targeting the
elderly in an effective response to a forecast of a heat wave. The chain is iterative and the
expectation of specific events is as important as the actual experience in motivating
development of further adaptive capacity as well as implementing specific responses.
The indicators used to measure progress along this risk-response chain may be ‘outcomebased’ or ‘process-based’ (see Section 1.3 for definitions). Some of the principal
advantages and disadvantages of the two approaches are summarised in Table 20.
In broad terms, the process-based approach may be seen as more appropriate in this
context because the high uncertainty and long timescales attendant with climate change
impacts will not allow us to evaluate the effectiveness of any given adaptation measure or
strategy. Experience also suggests that it is extremely difficult to distinguish between
climate change-specific adaptation measures and measures taken in the natural course of
sectoral development 6 . Thus, attribution of progress to climate change adaptation alone is
unlikely to be possible.
The process-based approach also allows the flexibility to bring in new information at later
stages and allow experts in the field to make final decisions about the adaptation
objectives and targets to be adopted. However, it is also possible for a process to be
specified (and followed), yet not to result in effective adaptation if it is too limited in its
initial definition. It is also likely to be challenging to define and measure stages in a
process of adaptation without ambiguity.

6

See for example “Linking adaptation research and practice” report (Tyndall Centre, 2005) for Project F in Defra’s Climate
Change Impacts and Adapatation Cross-regional Research Programme.
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Table 20. Process-based vs outcome-based indicators
Process-based indicators

Outcome-based indicators

Advantages

Advantages

Allows stakeholders / sectoral experts to
choose the most appropriate adaptation
action to meet an outcome

Most other government policy objectives /
targets are outcome-based

Flexible approach – can adjust to new
information as it becomes available

Easier to measure in principle
May be possible to link adaptation
objectives with objectives in other policy
areas
Likely to be sector-specific

Disadvantages

Disadvantages

Defining a process does not guarantee
successful adaptation

Defining an outcome does not guarantee
successful adaptation

A different approach from most other
government targets, so more limited
experience

Risk of being overly prescriptive of
adaptation options (specifying sub-optimal
options)

May be difficult to integrate adaptation
targets with objectives in other policy areas
(because they are different in nature)

May be inflexible, and make it difficult to
introduce new information (though great
scope for flexibility in implementing specific
actions to achieve outcome)

Not necessarily sector-specific

Advantages of the outcome-based approach include comparability with most other policy
areas, and a clear goal on which to focus. For this reason, in principle, progress is likely to
be easier in practical terms to assess. However, there is a danger that an initial choice of
endpoint based on incomplete information at the outset could constrain effective
adaptation so that what is assessed is not a cost-effective or feasible adaptation action.
In summary, there are two important areas to highlight here:
• First, given current knowledge of adaptation, and the early state of policy
development, it may be appropriate to have more process-based indicators in the
short-term (consistent with the aim of building capacity), leading to more
outcome-based indicators in the longer term (i.e. from 2010).
• Second, many of the outcome-based indicators for adaptation are likely to be
similar to other areas (including the sustainable development indicators, and other
economic indicators), though they may require some subtle differences to capture
climate effects fully. There is therefore the potential to integrate with other areas
and mainstream indicators through a detailed review of other UK indicators.

6.5

SUGGESTED APPROACH FOR UK ADAPTATION
POLICY

Until specific objectives and targets have been set, it is not possible to develop a short list
of robust indicators to be adopted. In response to the issues discussed above, we suggest the
following strategy for developing indicators for a UK adaptation policy.
1. Indicators should be drawn from the full chain of climatic risk, exposures and
responses. Within each sector, baskets of indicators should be drawn from existing
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monitoring schemes and collected by the relevant stakeholders. Taken together,
they provide a profile of current risks and responses and a general benchmark of
progress in the sector towards stated objectives (whether “climate proofing” or
“climate resilience”). For example, a basket of indicators for the energy sector
could include:
• Household energy use
• Proportion of electricity generated by renewables
• Electricity and gas plant margin (total generating capacity over and above
peak demand)
• Security and availability of electricity supply for the average customer
• And/Or other relevant examples (e.g., see Appendix VI).
The advantages of this approach are that adaptation builds on existing datasets and
monitoring processes, avoids indicator overload, and demonstrates that adaptation
links into other activities. The main disadvantages are that these kinds of
indicators are not explicitly monitoring adaptation (or adaptive capacity), nor are
they likely to be able – initially at least – to indicate that movements in the
indicators are related to climate change. Thus:
2. An additional indicator or indicators in each sector should be designed specifically
to show a much stronger link to one aspect of climate change impacts and
adaptation. This we refer to as the ‘basket-plus’ approach. It provides a more
powerful communication of the nature of adaptation (though it is by no means an
exhaustive measure of adaptation in the sector). It also helps to ensure that
adaptation policy retains some identity, and is not ‘mainstreamed’ to the point
where it disappears. For the energy sector example, an additional indicator more
strongly related to adaptation might be “Length of electricity transmission
infrastructure resilient to future 1 in 10 storms”. There are several elements of
this that would require careful definition, but it links the potential climate risk to
the resilience of one aspect of the sector.
3. The indicators could include categorical checklists that gauge progress in
adaptation as a process. These are likely to be institutional actions oriented toward
adaptive capacity.
4. A reference benchmark of adaptive capacity could be prepared. This would include
the indicators chosen, as well as the expected range of performance that might be
achieved within the sector given different socio-economic and climatic scenarios.
It could also include comparison with other countries and sectors.
5. An annual (or possibly bi-annual) commentary on progress with respect to the
identified process-targets for each adaptation objective should be compiled. This
might be a centralised service or a compilation and synthesis of reporting from
lead stakeholders.
This strategy for defining indicators and monitoring progress promotes mainstreaming to
an extent, while ensuring that adaptation policy retains its identity. While it is important
to define indicators relevant and measurable at different levels (e.g., local, regional and
national within sectors), it is not essential to establish a large scale, additional effort. It is
also not desirable to focus on a limited view of adaptation or to define headline indicators.
In the context of adaptation, a headline indicator cannot adequately summarise or
represent progress with all other indicators, and therefore risks focusing too much
attention on one particular sectoral target. The initial focus should be on measures of
progress across the board in preparing for climate change in the shorter term.
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7

Completing the policy framework
This section examines how the different elements of a complete adaptation policy (the
objectives, targets and indicators) fit together. It also discusses links between different
levels of government in adaptation policy, the cross-cutting issues that should be made
explicit in the policy, and the potential for policy conflicts. These are issues that fall
outside the scope of this project, but which have a considerable bearing upon adaptation
policy and its evolution.

7.1

AN EXAMPLE FRAMEWORK

We have identified a set of objectives and high level objectives for each sector, some
example targets and a range of possible indicators. Figure 5 shows how these different
components of the adaptation policy link together in an adaptation policy framework.
Note that the numbers of objectives and targets presented are indicative; the project team
anticipates perhaps 4-8 objectives per sector, each associated with one or more targets,
and 2-3 high level objectives.
There are potentially two sets of outputs from the policy framework. One set ensures that
genuine progress is made on implementation of specific adaptation measures in order to
reach stated objectives; the other ensures that summary information on progress can be
presented to a wider audience. The ownership of the different outputs varies, with local
government and the regions taking a more active role in development of indicators.

7.2

LINKS BETWEEN LEVELS OF GOVERNMENT

7.2.1

Devolved administrations

Devolution has implications for adaptation policy. Should policy objectives be nationspecific? Since impacts (and also adaptation responses) will run across administrative
boundaries, it is helpful for policies to be integrated across boundaries. However, devolved
administrations may recognise different priorities in terms of climate risks and therefore
also adaptation objectives in each sector. In addition, the different administrations can
mean that sectoral responsibilities and processes are established differently across
boundaries. So while it should be possible to agree on high-level objectives, and on processbased targets, the specific actions/options may need to be determined on a devolved basis.
Discussion and agreement on objectives will certainly be needed, rather than the UK
government working in isolation to impose them.
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Figure 5. Example adaptation policy framework
For ensuring progress on adaptation

For public communication

Target 1.1
Objective 1

Objective 2

Target 1.2

One or more indicators for each
target. These may be

Target 2.1

• Adaptation specific and/or

Target 2.2

Priority sector A
Target 2.3

High level objective 1
(based on consolidation
of objectives)

• From basket (used as is) and/or
• From basket (modified) and/or
• In checklist form

Objective 3

Group of relevant
indicators selected
for sector A

Target 3.1
Target 4.1

High level objective 2
Group of relevant
indicators selected
for Sector A

(based on consolidation
of objectives)

Objective 4
Target 4.2
Central

Regional / Local
Ownership and Responsibility
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7.2.2

Regional and local level responsibilities

There are two main reasons why policy-making for climate change adaptation requires a
strong lead at the regional level within the UK. The first is that the impacts of climate
change are experienced differently from region to region, both as a result of regional
variability in projections of climate change and because of regional variations in
vulnerability. The second is that the adaptation strategies most appropriate in each region
are likely to vary, even for very similar impacts, because of regional variability in socioeconomic priorities and political drivers. Very often there are several potential adaptation
options available, and the choice between them may depend not only on costeffectiveness but also on pre-existing constraints, pressures and attitudes within the region.
So, the UK’s policy framework for adaptation must contain an appropriate blend of
flexibility, along with the consistency of approach that is intended. Adaptation actions
will be most effectively implemented at regional and local levels if policies and objectives
are cascaded effectively from national to regional frameworks and then to the local level.
This could be achieved by setting clear adaptation objectives within sectors at UK level,
but with the regions then defining their own regional adaptation frameworks to include
those objectives which are most relevant to the region. In some cases, this kind of
regional level leadership on climate change issues is already being demonstrated: in the
South East, for example, a Climate Change Implementation Plan is being developed to go
alongside the new Regional Spatial Strategy (the “South East Plan” which is due for
adoption in 2006). Given the range of policy drivers with which local level stakeholders
have to contend, adaptation objectives will need to be embedded within other relevant
policy areas too, avoiding the potential for policy conflict.
One model for allocating regional and local adaptation responsibilities is that of
sustainable development, in which the UK Government’s Sustainable Development (SD)
Strategy sits under an overarching UK SD framework (alongside the devolved
administrations’ own SD strategies). Each English region sets up its own regional SD
framework (with priorities / commitments etc), and beneath that, local authorities have
responsibility in delivery of SD. Traditionally, adaptation has been embedded within SD:
truly sustainable development will mean taking account of climate change, along with all
other future impacts/drivers. Should adaptation policy therefore sit within the SD
framework? If this approach is taken, progress in adaptation may be limited.
A final point worth emphasising is the potential for facilitating adaptation at local levels
through standards and guidance defined by national bodies. There are many instances
where the standards set by chartered institutes, professional bodies and trade associations
are the main influence over decisions and actions taken by local level delivery agents. By
linking these national bodies into UK adaptation policy initiatives so that the guidance
they issue includes criteria for climate change, UK government may exert a very useful
influence “on the ground”. This kind of approach has already been promoted through the
UK Climate Impacts Programme initiative “Changing Climate for Business”, and there
could be merit in increasing this activity.

7.2.3

European dimension

The Second Phase of the European Climate Change Programme (ECCP II) was announced
in October 2005, and ECCP II will include a much stronger emphasis on adaptation. The
development of the European adaptation framework will take place through a series of
thematic meetings under Working Group 2 on Impacts and Adaptation. Just as the policy
framework for adaptation in the UK should retain a level of flexibility that allows
different regions to refine policy objectives, targets and indicators as appropriate for the
priorities and impacts within each region, so also a European adaptation framework should
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provide the right balance of overarching co-ordination and provision of generic guidance
and principles, and flexibility at the level of individual member states.

7.3

CROSS-CUTTING ISSUES

The study has not allowed a detailed consideration of cross-cutting issues, since only six
sectors have been included. Procurement is one area common to all sectors that may
provide a route to address some adaptation options. We recognise that flood management
impinges on all other sectors, and that biodiversity issues are often affected by adaptation
decisions in many sectors. Both of these areas carry significant policy burdens in their own
right, so it will be important that they are featured as individual policy sectors. However
there may be scope to reference the adaptation objectives in flood management and
biodiversity sectors as cross-cutting themes where appropriate in other sectors. Spatial
planning may be best featured in a similar way.
There are a number of categories of action that cut across all sectors and levels of the
policy-making process. These include the need to develop adaptive capacity through
education, training and research activities. There is still a need for improved awareness of
the impacts of climate change at a range of levels, including policy-makers, operational
staff within the various sectors, and the highest level decision-makers. There is an
opportunity for a collaborative approach to this issue. At a general level, training
materials and information about climate change could be developed centrally, and the
government’s recent initiatives on climate change communications7 are certainly moving
in this direction, at least for the general public audience. The benefits would include not
only a cost saving by avoiding duplication of effort, but would also ensure a consistency of
message that might avert potential conflicts in understanding and approach further down
the line.
A collaborative approach to science and research could also be beneficial. The EPSRC’s
research programme “Building Knowledge for a Changing Climate” has brought together
stakeholders and researchers from a number of sectors with cross-cutting interests in
utilities or the built environment. This approach encourages sharing of good adaptation
practice across sectors, and may help to avoid conflicts. As new UK climate change
scenario information becomes available, there will be a need across all sectors to
understand the new data and its implications for adaptation policy objectives: the role of
interpreting and including new climate research could be featured as a cross-cutting theme
in the adaptation policy framework.
The development of an agreed system for monitoring and evaluation of adaptation
activities, in the context of Defra’s APF, and in response to any objectives which are set
in future, may also need to be considered. This is an area where a collaborative crosscutting effort could be pursued to ensure consistency in approach so that a coherent
picture of adaptation can be obtained.

7.4

RISK OF POLICY CONFLICTS

Given that the APF has yet to be formulated, it may seem premature to discuss policy
conflicts. However, there already exists a range of policies in different sectors that could
conflict with objectives for adaptation to climate change. We highlight these here to
indicate how lack of joined up thinking on policy may have adverse consequences for
adaptation.

7

www.climatechallenge.gov.uk
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Urwin 8 (in press) found that a number of individuals believed that policies outside their
own sector would have a bigger impact on their adaptive capacity than their own sectoral
policies. She points to a number of interesting examples:
•

The Habitats Directive provides a high degree of protection to species and habitats
at particular sites, which have to be maintained in a “favourable conservation
status”, but climate change is not factored into the assessment of conservation
status. It may become unsustainable to maintain the sites under a future climate. In
general, UK conservation policy focuses on designating and protecting specific
sites, undermining the capacity of organisations to take a wider landscape
approach to managing habitats and movement of species.

•

In contrast, Biodiversity Action Plans can offer a robust approach to adaptation,
focusing on species and habitats themselves rather than the location. However,
climate change has yet to be considered in a systematic way within regional
habitats and may be ignored as a threat to individual species.

•

The plans released under the Sustainable Communities Initiative by the Office of
the Deputy Prime Minister (ODPM) for housing developments are aimed at areas
in the south-east of England that are already short of water. Given anticipated
future reductions in rainfall, the ability of water companies to ensure security of
supplies and removal of wastewater is in some doubt. Water companies are not
statutory consultees in the planning process, yet are legally obliged to provide
water to all new developments.

•

The Water Framework Directive (WFD) establishes a planning framework for
management of water resources and the ability to integrate climate change
consideration into management plans. However, the way the WFD addresses issues
such as climate change and flooding depends on existing measures and regulation,
which are not designed to meet WFD requirements. According to some
stakeholders, this undermines the climate proofing of the system.

•

On-farm storage reservoirs provide one means to enhance security of future water
supply, but the 1975 Reservoirs Act creates many obstacles for farmers, increasing
the cost and effort of saving water.

These findings are supported by the Environment Agency, which makes the following
observation (Environment Agency 2005):
•

Development in inappropriate locations can exacerbate the problems associated
with flood risk and limited water supply. To avoid creating problems in the future
it is essential that planners and developers work with us to ensure that
development is located in the best place and is resilient to climate change. There is
need better application of national policy to prevent inappropriate development
on flood plains or areas of flood risk – over half the planning proposals that
objected to by the Environment Agency last year lacked appropriate assessment
of flood risk. Almost 12 per cent of the proposals objected to by the Environment
Agency were approved contrary to our advice by local planning authorities. In
some areas water supplies are already almost fully used by the existing population.

There is a risk that adaptation responses, or the capacity to deliver adaptation, will be
undermined by high-level policies like those described above. The government can
improve adaptation policies by ensuring that misfitting policies are minimised and sectoral
policies do not undermine implementation of local adaptive responses.
8

PhD thesis on Adapting to the Impacts of Climate Change in the UK: Policy Fit and Misfit (Tyndall
Centre, UK)
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Urwin presses for an emphasis on cross-sectoral approach to policy setting, particularly in
sectors that are strongly interconnected (e.g. agriculture, water resources and nature
conservation sectors). To ensure joined up thinking, she suggests this be combined with a
bottom up approach, so that local organisations have a say in how practical policy can be
set. This approach is very much in line with the method used in this project. Urwin’s five
key recommendations are to:
1. review existing policy goals to ensure sustainability
2. set policy targets over longer time-scales
3. enhance policy implementation
4. increase legislative support to no regrets measures
5. increase the flexibility of interpretation of policies.
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8

Conclusions
8.1

GENERAL FINDINGS

The nature of adaptation and implications for policy-setting
As both a process and a condition, adaptation is a relative term since it involves an
alteration in the system of interest, activity, sector, community, or region to the climaterelated stress or stimulus. A complete description of an adaptation thus requires
specification of who, or what adapts, the stimulus for which the adaptation is undertaken,
and the process and form it takes. Adaptation is therefore only truly meaningful in its
application to particular systems (in this case, policy areas or sectors). This makes the
formulation of relevant adaptation policy a particularly complex and challenging process.
Adaptation usually requires a learning-by-doing, adaptive management approach that is to
some extent “experimental” and involves continuous monitoring, evaluation and
adjustment as new information becomes available. It is not immediately apparent that this
kind of approach may be reconciled with traditional central government leadership
through policy setting based on adoption of specific objectives and concrete targets. How
is it possible to provide strong leadership, vision and direction from central government
without setting inflexible targets and pre-determining a specific course of action? Or to
maintain a flexible, evolving, learning and inclusive approach to management and provide
clear leadership, that ensures actions are eventually taken? However, we have shown in
this report that it is possible to define a flexible and iterative methodology for policysetting in central government that includes clear steps, allocates roles and responsibilities
at different stages, and also allows for the evaluation and adjustment that is crucial in
adaptation.
The strategic outcome for adaptation policy provided by Defra is stated as the “UK
successfully adapting to unavoidable climate change”. The concept of successful
adaptation requires definition: we have discussed this and propose a definition that focuses
on cost-effective and proportionate adaptation. This could imply a three-tiered approach
for the adaptation planning process:
• That successful adaptation should initially focus on developing actions/building
capacity (i.e. raising awareness), followed by
• Identification of win-win or no regrets options (prioritisation on low cost or
highly cost-effective actions);
• Then consider other possible actions, and investigate in detail looking at the costs
and benefits of options, and considering how uncertainty might influence any
decision. Key to this final stage is the prevention of mal-adaptation, i.e. taking
actions that actually lead to a net cost (where the costs of adaptation exceed the
costs of inaction).
Another key principle in adaptation is the importance of a participatory approach,
involving all relevant stakeholders at crucial stages, from planning through to
implementation. To date, Defra has pioneered a stakeholder-led approach in adaptation,
not least through the development of the UK Climate Impacts Programme. It will be
important for this wide stakeholder engagement to continue as adaptation policy starts to
be articulated more formally: with the APF stakeholder consultation, Defra has already
indicated this view to share responsibility for climate change across many organisations in
the adaptation policy setting process. Some of the stakeholders consulted during the
course of this project emphasised that the sharing of responsibility should not be seen as a
substitute for strong leadership from central government. The two can be complementary.
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One further principle commonly linked to adaptation is “mainstreaming”, in which
climate change is drawn into all other areas. Ultimately, it could be argued that adaptation
as a specific policy area or framework should disappear, once all sectors and policy areas
automatically consider climate change alongside other future drivers and risks. However,
the feeling of the project team and many working at local level is that mainstreaming
alone does not work (for adaptation or anything else), because there are so many issues
that should be considered together at any given point or decision. There will always be a
role for an adaptation policy framework to marshal the cross-cutting, multi-sectoral issues
and potential conflicts.
Method for objective-setting
We have identified a policy cycle for adaptation, shown below. We believe this forms the
basis for development of adaptation policy, from defining the policy vision, through to
the implementation of indicators, monitoring and review. This has taken the best
practice from conventional policy frameworks in use, and combined it with elements that
are specifically relevant to climate change (e.g., in relation to uncertainty) and adaptation
(e.g., in relation to stakeholder consultation).
1a. Define
policy aim
1b. Propose generic
adaptation objectives
2. Determine
priority sectors
for action

10. Review
and Revise

3. Characterise
priority risks and
opportunities

ADAPTATION
POLICY VISION
9. Link up policy
framework

7. Appraise
options

SECTORAL POLICY
DEVELOPMENT
8. Identify cross
sectoral overlap and
possible conflicts

4. Propose adaptation
objectives

6. Identify
adaptation
options
5a. Define
targets

Note: Only steps in bold
applied in this study

5b. Select
indicators

The criteria for prioritising six sectors within this study focused on determining where
climate change will have a significant impact. Defra’s current stakeholder consultation on
the APF indicates that the priority sectors to be featured in the first phase are those where
(a) climate change will have a significant impact; or (b) considerable co-ordination
between departments or with other bodies will be needed to make progress on adaptation.
Whilst this study has been led by criteria under (a), future work might usefully be focused
on sectors where criteria under (b) are given more weight. This would be a sensible
pragmatic addition for the purposes of Defra’s role in providing some high level
orchestration adaptation activities across sometimes conflicting sectors.
Our prioritisation of climate impacts and risks involved limited stakeholder consultation.
The risk assessment approach follows UKCIP principles for adaptation, starting with
identification of risk, prioritisation based on risk probability and magnitude, and
considering uncertainty in the climate (and other) information available. Given the scope
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of the study, the risk assessment has largely been based on qualitative statements, which
should ultimately (where possible) be supported by quantitative analysis. Risk prioritisation
should ideally take into account agreed levels of risks, information on financial/economic
costs, and considerations of existing adaptive capacity, thus linking the characterisation of
the risk and opportunities step with the options appraisal step. Prioritisation should also
take into account knock-on effects in other sectors. The risk assessments could, in most
cases, be carried out by the departments with responsibility for sector in question, in
consultation with stakeholders.
The danger of prioritising the risks / opportunities is that the top few are addressed, and all
others are forgotten. The fact that the method is circular and iterative is important here:
on successive reviews, as more information and experience is available, the priorities could
change (and the policy framework needs to allow for this flexibility).
One of the challenges in formulating adaptation objectives is remaining focused on
defining an objective for adaptation to climate change rather than something that is a
broad goal for the policy area in general. The approach of first recognising what is the
desired outcome from adaptation in each case can help to retain this focus. The discipline
of first considering the extremes (i.e. climate-proofing vs living with risk) should help to
retain an appropriate level of flexibility in the final suggested working objective. It is
essential that the wording of the objective retains a link to the climate issue that it is
addressing – this is the only distinction that makes the objective a proper adaptation
objective.
Some of the most difficult areas of climate impacts for which to formulate objectives are
those where people’s responses to changing climate (and socio-economic changes) are less
predictable. For example how climate change will influence individual choices of travel
modes. Warmer weather could mean more cycling and walking, but perhaps also greater
use of air-conditioned cars rather than public transport options. An objective to build
more flexibility into the transport system will therefore require greater knowledge about
behavioural choices, and actions to address those aspects of the system that exert
strongest influence over those choices (e.g., standards of overcrowding, ventilation and
temperature control on public transport)
There is a major distinction between objectives for climate-proofing and climate resilience
(i.e. living with risk). In most of the sectors we have reviewed, the immediate concern is
with climate resilience – increasing capacity to manage opportunities to the changing
climate and reduce risks to acceptable levels. The alternative, of an objective to
categorically prevent the impact of climatic trends and extreme events by climateproofing, is less desirable at present, given uncertainties not only about impacts but also
about the degree to which climate-proof adjustments would prove cost-effective. The
balance between climate-proofing and living with risk may change if we wish to prepare
now for much longer term climate change where the impacts could well become
intolerable. It is also likely that in some sectors and for some risks in some areas, climateproofing is already a viable and desirable option. An example is the impact of climate
change on flooding in London. Potential sea level rise during this century is relatively
well-predicted, so that, within the context of the wider Thames Estuary 2100 project, the
Environment Agency will be able to design some “climate-proofed” flood defence
strategies for key areas of London where the assets at risk are so high that a “living with
risk” strategy is unacceptable.
The working objectives that have been suggested as “strawmen” in this report have
generally been worded very flexibly, to occupy a middle ground. This is because we
recognise that the best adaptation solutions to identified climate risks are, in most cases,
likely to involve a mix of responses, some of which are “climate-proofing” (such as
changes in design specifications), and some of which are “living with risk” (such as
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contingency planning). Solutions are also likely to take the form of an evolving process,
the balance of which will change over time.
Monitoring progress in adaptatio n
We have considered two kinds of targets. The first type of target is linked explicitly to a
measurable indicator (e.g., 20% reduction in CO2 emissions by 2010). These kinds of
outcome-based targets have value in being simple, clear and non-prescriptive about how
the target may be achieved (which in turn allows for a range of actions and regional
variation). They provide comparability with other policy areas, and a clear goal on which
to focus. For this reason, in principle, progress is likely to be easier in practical terms to
assess.
However, it was recognised in our regional level consultation that adaptation is not easily
fully represented by this kind of target, and that a further danger with this approach is to
focus solely on achieving the target at the expense of many of the broader aspects of good
adaptation. An initial choice of endpoint based on incomplete information at the outset
could constrain effective adaptation so that what is assessed is not a cost-effective or
feasible adaptation action.
So a second type of target has been considered. This is process-based, and linked more
closely to the adaptation objectives. These targets take the form of an identified segment
of work that should be completed within a stated timeframe, so that each objective is
represented by a suite of such targets that together map out the process that should
culminate in the achievement of the objective. They are often focused on building
capacity (i.e. the first in our three stages of adaptation, above). With process-based
targets, there is a risk that the process is defined in too prescriptive a manner (thereby
excluding some adaptation options at the outset). Each target should state “what” is
required, but not “how” it should be done, in order to retain flexibility. Moreover, each
target will require a responsible owner, and the suite of targets will need to be monitored by
reportage more than data collection. Process-based targets can form the basis for the early
steps towards adaptation, though for real policy progress, they need to be complemented
by outcome-led policy. This is likely to emerge at later date in the evolution of the
adaptation policy framework.
We proposed targets for sample objectives under six categories that spanned both building
capacity and delivering adaptation action. However, an alternative template for
developing targets (and subsequently, indicators) that could also be of value, sets out three
categories of targets, based around planning, good practice and partnerships. These, and
pointers for types of targets within these categories are set out below:
• Planning priorities
o Strategic planning: to what extent is climate change adaptation
incorporated into sectoral planning?
o Regulation and standards: do regulatory frameworks use climate
information about changing risks?
o Research and monitoring: is the capacity in place to know when to adapt
effectively?
o Education and communication: is the nature of climate change understood
by the stakeholders leading adaptation?
• Good practice in resource management:
o Operational decision making: are the operational rules adapted to the new
opportunities and risks?
o Impacts: are specific impacts of climate change to be avoided?
• Partnerships:
o Are stakeholders effectively organized to prepare for climate change?
Although a number of existing indicators that are relevant to adaptation have been
identified, we have not defined new adaptation-specific indicators. It was felt that it was
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premature to do this for three reasons: 1) the lack of a defined policy, and targets, makes
the identification of specific indicators premature; 2) the majority of targets identified are
process-based and not formulated specifically-enough to identify a relevant indicator; and
3) indicator identification and selection should be carried out by the organisation
responsible for data collection and reporting, and thus based on practical considerations of
resources and existing processes. Annual reportage of progress in relation to the processbased targets suggested under each objective is likely to form a crucial element of
monitoring in the early stages of an adaptation policy.
New adaptation-specific indicators should be drawn from different components of a risk
assessment and reflect:
• Risk: the changing climatic regimes
• Exposure: underlying vulnerability
• Adaptive capacity and adaptation measures: strategies and actions put into place
to prepare for climate change
• Impacts: a climate proofing objective seeks to reduce the impacts or repeated
climatic events; a living with risk strategy might have different indicators of
performance, such as value added in agriculture rather than variability in yields of
specific crops.

8.2

SUMMARY OF ACHIEVEMENTS

The original terms of reference for the project included the following detailed
requirements. Here, we have summarised what we have achieved in relation to each point.
1. A desk-based study to review objective-setting methods used in a range of
environmental policy areas and in the relevant literature (e.g. Royal Commission on
Environmental Pollution’s Report on Setting Environmental Standards). The review
should examine different approaches such as using quantified targets, indicators,
valuation, risk management methods or process based indicators (possibly drawing on
the 10 adaptation principles developed by UKCIP) etc, and gather experience from
other countries in the area of adaptation policy-making (e.g., Finland).
We have reviewed a range of adaptation initiatives in the UK at local, regional and
national levels. We reviewed national approaches to adaptation in Canada, Australia, New
Zealand, Norway, Finland and the Netherlands, and looked at international processes. The
review of adaptation initiatives is presented in Appendix II. We have reviewed 8 different
approaches for policy-making and/or target-setting, including both generic and adaptationspecific models. These are presented in Appendix III.
2. To identify lessons that can be transferred to develop soundly-based principles and
methods for setting objectives and targets for adapting to climate change, against
which it will be possible to measure progress as well as developing new and innovative
ways to measure progress in adaptation.
We identified key principles for adaptation policy from the review material. These were
translated into the development of a new methodology for developing objectives, targets
and indicators in adaptation policy. This methodology is presented in Section 2, along
with an explanation of how it was derived and applied in the project.
3. To identify priority sectors (at least 6) in which the methods will be applied. This list
will be drawn up on the basis of previous scoping work on climate change impacts
(e.g., Defra’s IHPC report, audits of climate impacts carried out by other Government
Departments, scoping studies carried out as part of the UK Climate Impacts
Programme, etc.), and ongoing work in drafting the APF. The principles and methods
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identified from the review and analysis should be used to suggest potential “strawman”
objectives, targets and indicators in these priority sectors using the methods identified
in 1 and 2.
We proposed criteria which could be used to determine priority sectors, and applied them
to select the 6 sectors for the study, which were transport, energy, agriculture, tourism,
water resources and flood management. This discussion is presented in Section 4. We used
our proposed methodology to suggest “strawman” objectives which were the subject of
limited stakeholder consultation in each of the sectors. We proposed illustrative processbased targets for sample objectives. These sectoral results are presented in Section 5, with
additional impact and risk analyses provided in Appendix IV. We reviewed some indicators
currently in use, discussed the merits of different kinds of indicators in adaptation, and
suggested an approach to developing suites of indicators to monitor progress in
adaptation. This is presented in Section 6, with the review of current indicators in
Appendix VI.
4. To apply the principles and methods at local government level, to develop potential
local authority indicators of adaptation, which might integrate with existing local
sustainable development indicators.
We have suggested how the adaptation policy framework could be developed to integrate
local level action with regional priority-setting in the context of national adaptation
objectives. This discussion is presented in Section 7. We have not been able to develop
potential local authority indicators of adaptation as these should logically follow the
agreement of objectives and targets in sectors and regions. We have included a discussion
of the relationship between adaptation and the sustainable development framework in
Section 7.
5. To use stakeholder workshops to consider whether the principles and methods
identified are appropriate for target-setting in adaptation policy, and to develop
refinements to both methods and targets.
We agreed with Defra that it was not desirable to host large-scale workshops during
autumn 2005 given the timetable of other climate change activities already planned. We
consulted sectoral experts either through individual interviews or small group discussions.
We consulted regional and local government representatives in two English regions
(North-West and South-East) through discussion workshops. The workshop reports are
provided in Appendix V. The stakeholders consulted are listed in Appendix VII.
6. To produce a final report documenting principles, methods, suggested objectives and
indicators to inform the development of adaptation policy. In addition, to produce
short briefing papers on the sectors considered, outlining potential objectives, targets
and indicators for climate change adaptation and how they might be applied in the
short and long term.
This document is the final report. Short sectoral briefing papers are provided in Appendix
I. They set out the methodology for objective-setting, strawman objectives in the sector,
and possible next steps. Further sectoral detail is located in Section 5.

8.3

RECOMMENDATIONS

We offer the following recommendations with regard to the future application of the
proposed policy-setting method:
• To facilitate the development of adaptation policy, it would be useful for Defra to
progress the definition of “successful adaptation”. A definition might, for
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example, focus on ensuring cost-effective and proportionate adaptation, but it
could also be based on categories such as ‘living with risk’ or ‘climate-proofing’.
Whichever approach is taken, it will be important for the definition to be agreed
among key stakeholders. It is not possible to define objectives, targets and
indicators properly until this overarching vision for adaptation is set.
Lower level objectives, targets and indicators follow from this goal for adaptation
policy, once the definition is clear. We believe that the policy cycle presented in
this report would be a valuable and practical process through which to draw down
the more detailed policy components from this high level goal.
Of course, an effective adaptation policy needs to draw on the evidence base from
a wide range of disciplines, reflecting existing knowledge, expertise and practical
experience, throughout its development and implementation. This evidence base is
large, fragmented and complex. In leading the adaptation policy setting initiative,
Defra would benefit from building on the established participatory and inclusive
approach, interacting with organisations in a range of sectors, particularly during
the process of setting objectives, targets and indicators.
Policy-setting action in those sectors that do not take policy lead from Defra may
be more effective if led by the appropriate government departments. Consistent
with the existing approach, Defra should continue to involve other government
departments at an early stage and encourage adaptation to be seen by these
departments as a priority issue. Without real commitment and leadership in each
sector, it is unlikely that adaptation will be effectively integrated into relevant
sectoral policies and the impacts of the policy will be limited. This point parallels
UKCIP advice for an “adaptation champion” at the organisational level.
The project identified six priority ‘sectors’ for adaptation (transport, energy,
agriculture, tourism, water resources and flood management). However the project
team strongly believes that other priority sectors need to be assessed using a
similar approach to the current study. Perhaps some of the most important
sectors that we omitted are health, ecosystems (biodiversity and nature
conservation), spatial planning (though this could be featured as a cross-cutting
theme) and the built environment.
The limited scope of the study prevented a comprehensive analysis of crosscutting issues. However, we suggest that a number of areas may be suitable for
inclusion as cross-cutting themes in the adaptation policy framework. These
include procurement, education and training, science and research (in particular
connected with interpreting new climate change scenarios) and monitoring and
evaluation.
Regional variations in both climate impacts and preferred adaptation strategies can
affect adaptation within each sector, and may lead to the development of different
policy objectives or targets at the regional level. However there are some sectors
over which the regional and local level can exert minimal influence (such as
perhaps agriculture and tourism which are so strongly market-driven). Sectoral
leads responsible for developing adaptation policies will need to bear such issues in
mind.
Successful adaptation activities require the co-operation of a wide range of
organisations and individuals. Adaptation policy development therefore also
requires extensive stakeholder involvement. This involvement needs to be
structured to ensure that it is properly focused. We have found the use of a staged
approach, i.e. the iterative method described in this report, to be extremely useful
in identifying when, and which, stakeholders can best have an input at a given
stage. This approach might be useful for managing stakeholder input to subsequent
phases of the APF.
One of the difficulties we faced was keeping the process moving against the
uncertainty inherent in climate change and gaps in the evidence base. The
preferred choice of an objective or target might depend on, for example, the
results of appraisal of various adaptation measures or more detailed understanding
of existing sectoral policies. As this policy-setting method is applied in practice,
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similar challenges will be encountered. In most instances it will not be possible to
delay decisions until all of the evidence is available. One solution is to use the
process-based approach. Whilst this means that there may be some uncertainty
over outcomes, it does at least enable progress to be made. Subsequent iterations
could help clarify or refine process-based targets and indicators, or replace them
with outcome-based targets and indicators if this becomes possible.
Whilst adaptation remains at an early stage of development, it is inevitable that
objectives, targets and indicators will focus on building capacity. To this end,
there is a need for a balanced mix of process-based and outcome-based targets and
indicators. As the area progresses, we would envisage a shift towards outcomebased indicators, that focus on measuring the delivery of actual adaptation.

We offer the following recommendations with regard to the strawman objectives, targets
and indicators:
• The strawman objectives and targets in this report have been designed to provoke
discussion, leading to further development and refinement during future sectorbased work. Although they might be suitable, none of the objectives or high-level
objectives proposed in this report is anything other than an example. They are
based on the opinions of the project team and a small number of informed
stakeholders, but should not be presented as agreed sectoral objectives and targets.
• Targets and indicators could be further developed with organisations that have the
responsibility for meeting and monitoring them. The project team has proposed
some initial ideas; the next stage in developing these could take place amongst key
stakeholders in existing sectors. Without this early involvement of stakeholders,
targets will not be “owned” and access to a full range of data for indicator
development is not possible.
• We suggest using a basket of existing indicators to communicate progress towards
adaptation. Use of these indicators will also promote ‘mainstreaming’ of
adaptation issues within sectors. However, these basket indicators will not be
appropriate for measuring progress towards adaptation targets. For these, new
adaptation-specific indicators will be required, in conjunction with checklists to
ensure that key steps towards individual targets are achieved. The project team
recommends the use of only one or two adaptation-specific indicators per sector,
given existing pressures on organisations responsible for data collection and
indicator reporting.
• Whilst headline indicators are sometimes useful for communication and can
provide adaptation with a separate ‘identity’, it may be too early to focus
attention on headline indicators. A headline indicator cannot adequately
summarise or represent progress across all other indicators. We recommend that
the focus could be placed more appropriately on measures of progress across the
board in preparing for climate change, i.e. building capacity, consistent with our
overall policy recommendations above.
Finally, we offer the following recommendations for future work, the most immediate
priorities being:
• To develop a definition of successful adaptation for the UK. This is linked to our
first recommendation, above, and could underpin future progress on the APF.
• To initiate adaptation policy analysis in priority sectors not covered by this
project (including health, biodiversity and the built environment, among others).
• To engage more thoroughly with sectoral stakeholders in order to reject or refine
specific strawman objectives.
• To specify targets related to revised objectives in greater detail.
• To continue to develop baskets of indicators that will be useful for communicating
progress towards adaptation (perhaps to include examining trends in existing
sectoral indicators against climate impacts in recent years).
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Appendix I: Sectoral Briefing Papers
The following pages set out briefing pages for each of the six sectors investigated.
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Objective-setting for climate change adaptation policy:
Transport
Introduction
This briefing paper was produced as part of a Defra-funded research study into Objectivesetting for Climate Change Adaptation Policy. The study was commissioned to identify and
develop soundly-based principles and methods for setting objectives and targets for
adaptation to climate change, and to suggest “strawman” objectives, targets and indicators in
several priority sectors. It is anticipated that this project will be a starting point for both
government and stakeholders to develop objectives and indicators to inform adaptation policy
and drive forward their agenda. The full project report and executive summary are expected to
be available on Defra’s website in due course.
The project has been delivered by a team from AEA Technology Environment in association
with Metroeconomica and Stockholm Environment Institute (Oxford).
Method for adaptation policy-setting
The steps that make up the proposed adaptation policy process are illustrated in the figure
below. This has taken the best practice from conventional policy frameworks in use, and
combined it with elements that are specifically relevant to climate change (e.g., in relation to
uncertainty) and adaptation (e.g., in relation to stakeholder consultation).
The process was derived theoretically and then refined following limited stakeholder
discussion and practical application in several case study sectors.
The approach, in common with many processes for policy making and also for adaptation, is
circular and iterative. The concept of a continuous and evolving process is particularly
important for adaptation, since adaptation itself is by nature a continuing process. Other key
features are that it requires simultaneous input from several sectors, and that it requires
stakeholder input at various stages in its application.
1a. Define
policy aim
1b. Propose generic
adaptation objectives
10. Review
and Revise

2. Determine
priority sectors
for action
3. Characterise
priority risks and
opportunities

ADAPTATION
POLICY VISION
9. Link up policy
framework

7. Appraise
options

SECTORAL POLICY
DEVELOPMENT
8. Identify cross
sectoral overlap and
possible conflicts

4. Propose adaptation
objectives

6. Identify
adaptation
options
5a. Define
targets
5b. Select
indicators

The figure shows two iterative circles of activity. The circle on the left identifies the stages for
formulating the vision for adaptation policy. The circle on the right sets out the more involved
stages for which a sectoral representative (e.g., government department) might have
responsibility.
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Adaptation policy aim
The overarching aim for UK adaptation policy, expressed as a strategic outcome of Defra’s
climate change and energy strategic priority, is:
“The UK successfully adapting to unavoidable climate change”
Sectoral “strawman” objectives
Given this policy aim, the project team worked through various steps in the policy-setting
method (highlighted in bold in the figure above) to develop potential “strawman” adaptation
objectives in six priority sectors. The analysis was informed by limited consultation with
sectoral stakeholders.
The following objectives were proposed for road and rail transport:
1. To improve stability of earthworks in wet weather
2. To develop appropriate solutions to combat increasing risk to infrastructure of
subsidence
3. To reduce susceptibility of coastal routes to flooding
4. To improve performance of road network in extreme high temperatures
5. To improve drainage from transport networks during episodes of extreme/intense
rainfall
6. To reduce disruption on transport networks from flooding
7. To improve rail track resilience under extreme high temperatures
8. To build greater flexibility into capacity of transport systems for weather-related demand
changes
The proposed objectives were developed to address particular risks from climate change.
They fall into the broad categories of network infrastructure impacts from extreme weather and
subsidence, and a range of climate effects on transport demand.
Next Steps
The strawman objectives have been designed to provoke discussion, leading to further
development and refinement during future sector-based work. They are based on the expert
judgment of the project team and a small number of informed stakeholders.
The full report contains illustrative suggestions for process-based targets for sample objectives
in categories spanning building capacity and delivering actual adaptation. It also contains
recommendations for a range of indicators to monitor progress in adaptation. The figure below
shows conceptually how these different components might link together in an adaptation policy
framework.
For ensuring progress on adaptation

For public communication

Target 1.1
Objective 1
Target 1.2
Target 2.1
Objective 2

Target 2.2

Priority sector A
Target 2.3

One or more indicators for each
target. These may be
• Adaptation specific and/or

High level objective 1
(based on consolidation
of objectives)

• From basket (used as is) and/or
• From basket (modified) and/or
• In checklist form

Objective 3

Group of relevant
indicators selected
for sector A

Target 3.1
Target 4.1

Group of relevant
indicators selected
for Sector A

High level objective 2
(based on consolidation
of objectives)

Objective 4
Target 4.2
Central

Regional / Local

Central

Ownership and Responsibility

The next steps in developing UK adaptation policy may include developing a definition of
“successful adaptation” for the UK, initiating adaptation policy analysis in priority sectors not
covered by this project, and engaging more thoroughly with sectoral stakeholders in order to
reject or refine specific strawman objectives.
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Objective-setting for climate change adaptation policy: Energy
Introduction
This briefing paper was produced as part of a Defra-funded research study into Objectivesetting for Climate Change Adaptation Policy. The study was commissioned to identify and
develop soundly-based principles and methods for setting objectives and targets for
adaptation to climate change, and to suggest “strawman” objectives, targets and indicators in
several priority sectors. It is anticipated that this project will be a starting point for both
government and stakeholders to develop objectives and indicators to inform adaptation policy
and drive forward their agenda. The full project report and executive summary are expected to
be available on Defra’s website in due course.
The project has been delivered by a team from AEA Technology Environment in association
with Metroeconomica and Stockholm Environment Institute (Oxford).
Method for adaptation policy-setting
The steps that make up the proposed adaptation policy process are illustrated in the figure
below. This has taken the best practice from conventional policy frameworks in use, and
combined it with elements that are specifically relevant to climate change (e.g., in relation to
uncertainty) and adaptation (e.g., in relation to stakeholder consultation).
The process was derived theoretically and then refined following limited stakeholder
discussion and practical application in several case study sectors.
The approach, in common with many processes for policy making and also for adaptation, is
circular and iterative. The concept of a continuous and evolving process is particularly
important for adaptation, since adaptation itself is by nature a continuing process. Other key
features are that it requires simultaneous input from several sectors, and that it requires
stakeholder input at various stages in its application.
1a. Define
policy aim
1b. Propose generic
adaptation objectives
10. Review
and Revise

2. Determine
priority sectors
for action
3. Characterise
priority risks and
opportunities

ADAPTATION
POLICY VISION
9. Link up policy
framework

7. Appraise
options

SECTORAL POLICY
DEVELOPMENT
8. Identify cross
sectoral overlap and
possible conflicts

4. Propose adaptation
objectives

6. Identify
adaptation
options
5a. Define
targets
5b. Select
indicators

The figure shows two iterative circles of activity. The circle on the left identifies the stages for
formulating the vision for adaptation policy. The circle on the right sets out the more involved
stages for which a sectoral representative (e.g., government department) might have
responsibility.
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Adaptation policy aim
The overarching aim for UK adaptation policy, expressed as a strategic outcome of Defra’s
climate change and energy strategic priority, is:
“The UK successfully adapting to unavoidable climate change”
Sectoral “strawman” objectives
Given this policy aim, the project team worked through various steps in the policy-setting
method (highlighted in bold in the figure above) to develop potential “strawman” adaptation
objectives in six priority sectors. The analysis was informed by limited consultation with
sectoral stakeholders.
The following objectives were proposed for energy:
1. To improve flexibility of energy supplies to cope with incremental climate-related
demand changes
2. To improve flexibility of energy supplies to cope with sudden (extreme) weatherrelated demand changes
3. To increase electricity network resilience to more frequent storms and extreme high
winds
4. To increase electricity network resilience to future flooding and landslips
5. To improve availability of water for generation processes under drier conditions
6. To reduce vulnerability of power generation equipment to high temperatures
7. To reduce vulnerability of energy transmission infrastructure to high temperatures
8. To reduce vulnerability of coastal energy infrastructure to sea-level rise and flooding
9. To increase energy production from weather-dependent renewable sources
The proposed objectives were developed to address particular risks from climate change.
They fall into the broad categories of supply and demand issues, network resilience to
extreme weather and impacts from climate for renewable sources that depend on weather.
Next Steps
The strawman objectives have been designed to provoke discussion, leading to further
development and refinement during future sector-based work. They are based on the expert
judgment of the project team and a small number of informed stakeholders.
The full report contains illustrative suggestions for process-based targets for sample objectives
in categories spanning building capacity and delivering actual adaptation. It also contains
recommendations for a range of indicators to monitor progress in adaptation. The figure below
shows conceptually how these different components might link together in an adaptation policy
framework.
For ensuring progress on adaptation

For public communication

Target 1.1
Objective 1
Target 1.2
Target 2.1
Objective 2

Target 2.2

Priority sector A
Target 2.3

One or more indicators for each
target. These may be
• Adaptation specific and/or

High level objective 1
(based on consolidation
of objectives)

• From basket (used as is) and/or
• From basket (modified) and/or
• In checklist form

Objective 3

Group of relevant
indicators selected
for sector A

Target 3.1
Target 4.1

Group of relevant
indicators selected
for Sector A

High level objective 2
(based on consolidation
of objectives)

Objective 4
Target 4.2
Central

Regional / Local

Central

Ownership and Responsibility

The next steps in developing UK adaptation policy may include developing a definition of
“successful adaptation” for the UK, initiating adaptation policy analysis in priority sectors not
covered by this project, and engaging more thoroughly with sectoral stakeholders in order to
reject or refine specific strawman objectives.
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Objective-setting for climate change adaptation policy: Water
Introduction
This briefing paper was produced as part of a Defra-funded research study into Objectivesetting for Climate Change Adaptation Policy. The study was commissioned to identify and
develop soundly-based principles and methods for setting objectives and targets for
adaptation to climate change, and to suggest “strawman” objectives, targets and indicators in
several priority sectors. It is anticipated that this project will be a starting point for both
government and stakeholders to develop objectives and indicators to inform adaptation policy
and drive forward their agenda. The full project report and executive summary are expected to
be available on Defra’s website in due course.
The project has been delivered by a team from AEA Technology Environment in association
with Metroeconomica and Stockholm Environment Institute (Oxford).
Method for adaptation policy-setting
The steps that make up the proposed adaptation policy process are illustrated in the figure
below. This has taken the best practice from conventional policy frameworks in use, and
combined it with elements that are specifically relevant to climate change (e.g., in relation to
uncertainty) and adaptation (e.g., in relation to stakeholder consultation).
The process was derived theoretically and then refined following limited stakeholder
discussion and practical application in several case study sectors.
The approach, in common with many processes for policy making and also for adaptation, is
circular and iterative. The concept of a continuous and evolving process is particularly
important for adaptation, since adaptation itself is by nature a continuing process. Other key
features are that it requires simultaneous input from several sectors, and that it requires
stakeholder input at various stages in its application.
1a. Define
policy aim
1b. Propose generic
adaptation objectives
10. Review
and Revise

2. Determine
priority sectors
for action
3. Characterise
priority risks and
opportunities

ADAPTATION
POLICY VISION
9. Link up policy
framework

7. Appraise
options

SECTORAL POLICY
DEVELOPMENT
8. Identify cross
sectoral overlap and
possible conflicts

4. Propose adaptation
objectives

6. Identify
adaptation
options
5a. Define
targets
5b. Select
indicators

The figure shows two iterative circles of activity. The circle on the left identifies the stages for
formulating the vision for adaptation policy. The circle on the right sets out the more involved
stages for which a sectoral representative (e.g., government department) might have
responsibility.
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Adaptation policy aim
The overarching aim for UK adaptation policy, expressed as a strategic outcome of Defra’s
climate change and energy strategic priority, is:
“The UK successfully adapting to unavoidable climate change”
Sectoral “strawman” objectives
Given this policy aim, the project team worked through various steps in the policy-setting
method (highlighted in bold in the figure above) to develop potential “strawman” adaptation
objectives in six priority sectors. The analysis was informed by limited consultation with
sectoral stakeholders.
The following objectives were proposed for water:
1. To manage supply–demand balance by increasing efficient use of water for domestic,
industrial and agricultural purposes, accepting a reasonable level or risk
2. To reduce flood risks by placing new treatment works in safer locations, protecting
high priority works, increasing storage and implementation of the WFD catchment
management plans.
These objectives represent the middle ground that three expert water sector stakeholders
agreed should be pursued. For water supply–demand balance, two high cost options are
possible, one relying on costly infrastructure and the other on social changes and a mix of
demand management, leakage control and least-cost supply enhancement. The minimal
response is to continue the present management regime; after all water is a sector based on
climate risk management. For water quality and sewage a demand management option is not
possible (or not judged effective).
Next Steps
The strawman objectives have been designed to provoke discussion, leading to further
development and refinement during future sector-based work. They are based on the expert
judgment of the project team and a small number of informed stakeholders.
The full report contains illustrative suggestions for process-based targets for sample objectives
in categories spanning building capacity and delivering actual adaptation. It also contains
recommendations for a range of indicators to monitor progress in adaptation. The figure below
shows conceptually how these different components might link together in an adaptation policy
framework.
For ensuring progress on adaptation

For public communication

Target 1.1
Objective 1
Target 1.2
Target 2.1
Objective 2

Target 2.2

Priority sector A
Target 2.3

One or more indicators for each
target. These may be
• Adaptation specific and/or

High level objective 1
(based on consolidation
of objectives)

• From basket (used as is) and/or
• From basket (modified) and/or
• In checklist form

Objective 3

Group of relevant
indicators selected
for sector A

Target 3.1
Target 4.1

Group of relevant
indicators selected
for Sector A

High level objective 2
(based on consolidation
of objectives)

Objective 4
Target 4.2
Central

Regional / Local

Central

Ownership and Responsibility

The next steps in developing UK adaptation policy may include developing a definition of
“successful adaptation” for the UK, initiating adaptation policy analysis in priority sectors not
covered by this project, and engaging more thoroughly with sectoral stakeholders in order to
reject or refine specific strawman objectives.
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Objective-setting for climate change adaptation policy:
Flood and coastal risk management
Introduction
This briefing paper was produced as part of a Defra-funded research study into Objectivesetting for Climate Change Adaptation Policy. The study was commissioned to identify and
develop soundly-based principles and methods for setting objectives and targets for
adaptation to climate change, and to suggest “strawman” objectives, targets and indicators in
several priority sectors. It is anticipated that this project will be a starting point for both
government and stakeholders to develop objectives and indicators to inform adaptation policy
and drive forward their agenda. The full project report and executive summary are expected to
be available on Defra’s website in due course.
The project has been delivered by a team from AEA Technology Environment in association
with Metroeconomica and Stockholm Environment Institute (Oxford).
Method for adaptation policy-setting
The steps that make up the proposed adaptation policy process are illustrated in the figure
below. This has taken the best practice from conventional policy frameworks in use, and
combined it with elements that are specifically relevant to climate change (e.g., in relation to
uncertainty) and adaptation (e.g., in relation to stakeholder consultation).
The process was derived theoretically and then refined following limited stakeholder
discussion and practical application in several case study sectors.
The approach, in common with many processes for policy making and also for adaptation, is
circular and iterative. The concept of a continuous and evolving process is particularly
important for adaptation, since adaptation itself is by nature a continuing process. Other key
features are that it requires simultaneous input from several sectors, and that it requires
stakeholder input at various stages in its application.
1a. Define
policy aim
1b. Propose generic
adaptation objectives
10. Review
and Revise

2. Determine
priority sectors
for action
3. Characterise
priority risks and
opportunities

ADAPTATION
POLICY VISION
9. Link up policy
framework

7. Appraise
options

SECTORAL POLICY
DEVELOPMENT
8. Identify cross
sectoral overlap and
possible conflicts

4. Propose adaptation
objectives

6. Identify
adaptation
options
5a. Define
targets
5b. Select
indicators

The figure shows two iterative circles of activity. The circle on the left identifies the stages for
formulating the vision for adaptation policy. The circle on the right sets out the more involved
stages for which a sectoral representative (e.g., government department) might have
responsibility.
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Adaptation policy aim
The overarching aim for UK adaptation policy, expressed as a strategic outcome of Defra’s
climate change and energy strategic priority, is:
“The UK successfully adapting to unavoidable climate change”
Sectoral “strawman” objectives
Given this policy aim, the project team worked through various steps in the policy-setting
method (highlighted in bold in the figure above) to develop potential “strawman” adaptation
objectives in six priority sectors. The analysis was informed by limited consultation with
sectoral stakeholders.
The following objectives were proposed for flood and coastal risk management:
1. To limit riverine flood risks under alternative future climate scenarios to levels
acceptable in terms of their economic, social and environmental consequences
2. To limit urban flood risks under alternative future climate scenarios to levels
acceptable in terms of their economic, social and environmental consequences
3. To limit sea level rise impacts under alternative future climate scenarios to levels
acceptable in terms of their economic, social and environmental consequences
4. To limit storm surge risks under alternative future climate scenarios to levels
acceptable in terms of their economic, social and environmental consequences
The objectives were derived directly from consideration of the climate change risks and
opportunities. They adopt a common structure, reflecting the current emphasis on a more
holistic philosophy within the sector. Thus, the acceptable level of risks and impacts are
framed in relation to their economic, social and environmental consequences. The reference
to climate scenarios is the only distinction between these adaptation objectives and existing
objectives in the sector.
Next Steps
The strawman objectives have been designed to provoke discussion, leading to further
development and refinement during future sector-based work. They are based on the expert
judgment of the project team and a small number of informed stakeholders.
The full report contains illustrative suggestions for process-based targets for sample objectives
in categories spanning building capacity and delivering actual adaptation. It also contains
recommendations for a range of indicators to monitor progress in adaptation. The figure below
shows conceptually how these different components might link together in an adaptation policy
framework.
For ensuring progress on adaptation

For public communication

Target 1.1
Objective 1
Target 1.2
Target 2.1
Objective 2

Target 2.2

Priority sector A
Target 2.3

One or more indicators for each
target. These may be
• Adaptation specific and/or

High level objective 1
(based on consolidation
of objectives)

• From basket (used as is) and/or
• From basket (modified) and/or
• In checklist form

Objective 3

Group of relevant
indicators selected
for sector A

Target 3.1
Target 4.1

Group of relevant
indicators selected
for Sector A

High level objective 2
(based on consolidation
of objectives)

Objective 4
Target 4.2
Central

Regional / Local

Central

Ownership and Responsibility

The next steps in developing UK adaptation policy may include developing a definition of
“successful adaptation” for the UK, initiating adaptation policy analysis in priority sectors not
covered by this project, and engaging more thoroughly with sectoral stakeholders in order to
reject or refine specific strawman objectives.
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Objective-setting for climate change adaptation policy:
Agriculture
Introduction
This briefing paper was produced as part of a Defra-funded research study into Objectivesetting for Climate Change Adaptation Policy. The study was commissioned to identify and
develop soundly-based principles and methods for setting objectives and targets for
adaptation to climate change, and to suggest “strawman” objectives, targets and indicators in
several priority sectors. It is anticipated that this project will be a starting point for both
government and stakeholders to develop objectives and indicators to inform adaptation policy
and drive forward their agenda. The full project report and executive summary are expected to
be available on Defra’s website in due course.
The project has been delivered by a team from AEA Technology Environment in association
with Metroeconomica and Stockholm Environment Institute (Oxford).
Method for adaptation policy-setting
The steps that make up the proposed adaptation policy process are illustrated in the figure
below. This has taken the best practice from conventional policy frameworks in use, and
combined it with elements that are specifically relevant to climate change (e.g., in relation to
uncertainty) and adaptation (e.g., in relation to stakeholder consultation).
The process was derived theoretically and then refined following limited stakeholder
discussion and practical application in several case study sectors.
The approach, in common with many processes for policy making and also for adaptation, is
circular and iterative. The concept of a continuous and evolving process is particularly
important for adaptation, since adaptation itself is by nature a continuing process. Other key
features are that it requires simultaneous input from several sectors, and that it requires
stakeholder input at various stages in its application.
1a. Define
policy aim
1b. Propose generic
adaptation objectives
10. Review
and Revise
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priority sectors
for action
3. Characterise
priority risks and
opportunities

ADAPTATION
POLICY VISION
9. Link up policy
framework

7. Appraise
options

SECTORAL POLICY
DEVELOPMENT
8. Identify cross
sectoral overlap and
possible conflicts

4. Propose adaptation
objectives

6. Identify
adaptation
options
5a. Define
targets
5b. Select
indicators

The figure shows two iterative circles of activity. The circle on the left identifies the stages for
formulating the vision for adaptation policy. The circle on the right sets out the more involved
stages for which a sectoral representative (e.g., government department) might have
responsibility.

Page 94

Objective Setting for Climate Change Adaptation Policy
Adaptation policy aim
The overarching aim for UK adaptation policy, expressed as a strategic outcome of Defra’s
climate change and energy strategic priority, is:
“The UK successfully adapting to unavoidable climate change”
Sectoral “strawman” objectives
Given this policy aim, the project team worked through various steps in the policy-setting
method (highlighted in bold in the figure above) to develop potential “strawman” adaptation
objectives in six priority sectors. The analysis was informed by limited consultation with
sectoral stakeholders.
The following objectives were proposed for agriculture:
1. To enable farmers and markets to take advantages of new opportunities and manage
changes in climate resources and risks.
2. To anticipate climate change and ensure national strategy of adaptation is
incorporated into agri-environment schemes and regulations.
3. To develop regional specific plans and anticipate new regional agro-processing needs
due to shifts in regional suitability of agricultural activity/ crop.
4. To anticipate new requirements for crops from plant breeding programmes particularly
because of increases in temperature and summer drought conditions.
The objectives focus on clusters within the sector rather than on individual risks to crops or
livestock. These broad objectives could encompass solutions to specific risks such as
adapting management of livestock feed because of changes in the availability of autumn
grazing; investing in irrigation and on-farm reservoirs to allow for drier summers or investing in
new housing for livestock to avoid higher summer temperatures.
Next Steps
The strawman objectives have been designed to provoke discussion, leading to further
development and refinement during future sector-based work. They are based on the expert
judgment of the project team and a small number of informed stakeholders.
The full report contains illustrative suggestions for process-based targets for sample objectives
in categories spanning building capacity and delivering actual adaptation. It also contains
recommendations for a range of indicators to monitor progress in adaptation. The figure below
shows conceptually how these different components might link together in an adaptation policy
framework.
For ensuring progress on adaptation
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Target 1.1
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Target 2.3
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(based on consolidation
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Objective 4
Target 4.2
Central
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The next steps in developing UK adaptation policy may include developing a definition of
“successful adaptation” for the UK, initiating adaptation policy analysis in priority sectors not
covered by this project, and engaging more thoroughly with sectoral stakeholders in order to
reject or refine specific strawman objectives.
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Objective-setting for climate change adaptation policy:
Tourism
Introduction
This briefing paper was produced as part of a Defra-funded research study into Objectivesetting for Climate Change Adaptation Policy. The study was commissioned to identify and
develop soundly-based principles and methods for setting objectives and targets for
adaptation to climate change, and to suggest “strawman” objectives, targets and indicators in
several priority sectors. It is anticipated that this project will be a starting point for both
government and stakeholders to develop objectives and indicators to inform adaptation policy
and drive forward their agenda. The full project report and executive summary are expected to
be available on Defra’s website in due course.
The project has been delivered by a team from AEA Technology Environment in association
with Metroeconomica and Stockholm Environment Institute (Oxford).
Method for adaptation policy-setting
The steps that make up the proposed adaptation policy process are illustrated in the figure
below. This has taken the best practice from conventional policy frameworks in use, and
combined it with elements that are specifically relevant to climate change (e.g., in relation to
uncertainty) and adaptation (e.g., in relation to stakeholder consultation).
The process was derived theoretically and then refined following limited stakeholder
discussion and practical application in several case study sectors.
The approach, in common with many processes for policy making and also for adaptation, is
circular and iterative. The concept of a continuous and evolving process is particularly
important for adaptation, since adaptation itself is by nature a continuing process. Other key
features are that it requires simultaneous input from several sectors, and that it requires
stakeholder input at various stages in its application.
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priority sectors
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The figure shows two iterative circles of activity. The circle on the left identifies the stages for
formulating the vision for adaptation policy. The circle on the right sets out the more involved
stages for which a sectoral representative (e.g., government department) might have
responsibility.
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Adaptation policy aim
The overarching aim for UK adaptation policy, expressed as a strategic outcome of Defra’s
climate change and energy strategic priority, is:
“The UK successfully adapting to unavoidable climate change”
Sectoral “strawman” objectives
Given this policy aim, the project team worked through various steps in the policy-setting
method (highlighted in bold in the figure above) to develop potential “strawman” adaptation
objectives in six priority sectors. The analysis was informed by limited consultation with
sectoral stakeholders.
The following objectives were proposed for tourism:
1. To accommodate changing patterns of visitor numbers projected under alternative
climate scenarios in regional planning and tourism infrastructure provision, taking into
account seasonality
2. To minimise likelihood of travel disruption for tourists and leisure travellers
3. To ensure no increased pressure on water resources for tourists, and as a result of
tourists and leisure travellers
4. To limit the risk of structural damage at heritage sites to acceptable levels
5. To ensure effective maintenance of National parks and gardens to minimise risks of loss
6. To maximally exploit opportunities to increase participation in outdoor pursuits
7. To limit potential disruption to utilities to acceptable levels at key tourist sites
The proposed objectives were derived directly from consideration of the climate change risks
and opportunities. A key feature of a number of the objectives above is that they are crosssectoral. Only the objectives (1 and 4) that focus directly on the visitor experience are those
where stakeholders in the industry are likely to be the principal movers in achieving them.
Next Steps
The strawman objectives have been designed to provoke discussion, leading to further
development and refinement during future sector-based work. They are based on the expert
judgment of the project team and a small number of informed stakeholders.
The full report contains illustrative suggestions for process-based targets for sample objectives
in categories spanning building capacity and delivering actual adaptation. It also contains
recommendations for a range of indicators to monitor progress in adaptation. The figure below
shows conceptually how these different components might link together in an adaptation policy
framework.
For ensuring progress on adaptation

For public communication

Target 1.1
Objective 1
Target 1.2
Target 2.1
Objective 2

Target 2.2

Priority sector A
Target 2.3

One or more indicators for each
target. These may be
• Adaptation specific and/or

High level objective 1
(based on consolidation
of objectives)

• From basket (used as is) and/or
• From basket (modified) and/or
• In checklist form

Objective 3

Group of relevant
indicators selected
for sector A

Target 3.1
Target 4.1

Group of relevant
indicators selected
for Sector A

High level objective 2
(based on consolidation
of objectives)

Objective 4
Target 4.2
Central

Regional / Local

Central

Ownership and Responsibility

The next steps in developing UK adaptation policy may include developing a definition of
“successful adaptation” for the UK, initiating adaptation policy analysis in priority sectors not
covered by this project, and engaging more thoroughly with sectoral stakeholders in order to
reject or refine specific strawman objectives.
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