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Stage 1: Identify problem and objectives

Introduction

Formulating the issue represents a critical stage for the decision-maker. Before embarking on a 
decision-making process, it is essential to understand the reasons for the decision being made, 
the decision-maker’s broad objectives, and the wider context for the decision. The way an issue 
arises is likely to affect the approach to decision-making and the associated analysis. It may well 
be necessary to revisit this stage further on during the decision-making process, to ensure that the 
problem has been correctly defined and is being addressed properly. 

The need to make a decision may arise from a range of factors, including:

• development of a new policy or project; 

• changes in legislation, government or other policy, or regulatory guidance; 

• regular reviews of ongoing programmes of activity; 

• public concerns (possibly reflected by the media); 

• pressure from interest groups; 

• new scientific information on present day or future climate risk; or 

• new technologies. 
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The factors that have led to a decision being required will also affect the extent to which climate 
change has been considered. While both knowledge and awareness of climate change have 
improved in recent years, many decisions will be taken without considering the potential effects of 
climate change on the decision, or in ignorance of the sensitivity of the decision to assumptions 
regarding future climate. Hence consideration of climate change may mean that a problem needs 
to be re-framed. For example, a problem that is defined as ‘How do we protect a community from 
coastal flooding over the next 100 years?’ may, in the light of anticipated increases in sea level rise, 
need rethinking, so that a broader range of options can be considered at the options identification 
stage. The problem could usefully be re-framed as: ‘How do we manage the consequences of sea 
level rise for the community at risk over the next 100 years?’ For some decisions, however, there may 
be policies in place to guide the decision-maker towards a set of appropriate adaptation options.

Where there is uncertainty, a well-defined problem should be as open as possible, so that options 
for the decision are not cut off at an early stage.

Key issues

Types of climate sensitive decision

It is important to recognise where decisions need to take account of climate change. These are 
called climate-sensitive decisions. This framework also recognises that it is useful to determine 
the circumstances (decisions) where climate change risks may be ignored, because they are 
not relevant to the decision being considered. In practice there will be many decisions whose 
outcomes could be affected directly or indirectly by climate change, but where climate change is 
one of a number of important factors. The degree of importance of climate change may vary from 
negligible to moderate, in which case some climate adaptation may be appropriate. These we 
term climate-influenced decisions, and it is essential that decision-makers are able to recognise 
these decisions. Many long-term business decisions may fall into this class, where, for instance, 
climate change could indirectly affect supply lines, customer demand or insurance costs.

In some cases the intended benefits of a decision will be determined to be at significant risk due 
to climate change, perhaps as a result of a risk assessment. In other cases a decision may be made 
explicitly to address issues or risks associated with present or future levels of climate variability, 
climate extremes and/or future climate change. Alternatively, the climate change ‘issue’ may be 
driving the need for new decision, or a review of past decisions. Such decisions are then identified 
as problems of climate adaptation. Many areas of decision-making (e.g. future coastal flood 
protection, flood-plain development, nature conservation management) fall into this category. 

The distinction between these decision types is not absolute. Analysis may reveal that a climate-
influenced decision is sufficiently sensitive to climate change that satisfactory climate adaptation 
may be the key component of a successful outcome. 

A final decision type is identified: adaptation constraining decisions. The IPCC call these 
maladaptations (IPCC, 2001b). Maladaptations result from decisions that prevent or constrain the 
ability of others to manage, reduce or otherwise adapt to the effects of climate change (see Table 
1). Those dealing with these negative consequences will in most cases not be those responsible 
for the original decision, but will be stakeholders with an interest in the outcome of the decision-
making process. Decisions that constrain future adaptation, or reduce climate headroom, are 
decisions that may be regretted by future decision-makers.

Making mistakes under uncertainty: other maladaptive decisions

In anticipating an uncertain future climate, even well-informed decision-makers will make 
mistakes. Uncertainty can make even the best decision-making process look foolish in retrospect. 
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However, decision-makers have a responsibility to be aware of the risks associated with the 
future being different to that anticipated, or the chosen decision option performing less well than 
expected. In addition to maladaptation decisions described above, two broad types of mistakes or 
decision errors are possible, resulting from four different causes. These are outlined in Table 1 and 
dicussed further in Part 2, Section 2.3.2.

Levels of decision-making

Decision-making takes place at many different levels within a wide range of different 
organisations. The decision-makers and decisions in question can have differing characteristics 
and needs, and will certainly have different types of objectives. Broadly speaking, decisions can 
normally be described as being policy-, programme- or project-level decisions. Associated with 
these will be a range of different objectives. These objectives may be financial (e.g. minimise costs, 
maximise return), commercial, economic, public policy and welfare, utilitarian or environmental. 
In many cases decisions will aim to achieve and balance a number of different objectives. The 
different levels and types of decision-making will require different types of appraisals and 
techniques.4 In many cases there will be multiple objectives and/or constraints, and these may 
benefit from techniques such as multi-criteria analysis (DTLR, 2001a). Examples of these decision 
types and some associated objectives are provided in Table 2. Some general guidance on the 
treatment of risk and uncertainty for the various levels is provided in Part 2, Section 2.4.

Questions

Addressing questions such as those given in the box below should help in the understanding of 
how important climate change is to making the decision. It will also help to focus on how climate 
change-related risks and uncertainties should be taken into account within later stages of the 
appraisal.

Tools and techniques

Features to consider when deciding which tool to adopt at this stage (see Table 3) include 
familiarity with the problem area, and numbers of stakeholders involved in the decision. Some 
tools are useful for identifying other decisions that could be affected by the decision under 
consideration (i.e. potential ‘knock-on’ effects) and could therefore assist in recognising potential 
adaptation constraining decisions.
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Table 1: Maladaptation and other climate change decision errors 

Consequence of poor decision Description of cause of poor decision

Under-adaptation – 1 Where adaptation to climate change is or should be an essential 
component of the decision, but it is either ignored, or insufficient 
actions are taken to adapt. 

Under-adaptation – 2 Where non-climate factors are perceived as having greater 
importance to the decision than climate change factors, the 
result may be that insufficient weight is attached to the need for 
adaptation. This may tend to lead to under-adaptation. 

Over-adaptation – 1 Actions taken where climate change is considered to be a 
significant factor on the decision to be taken, but where it will 
have or should have little or no influence on that decision. 

Over-adaptation – 2 Actions taken where non-climate factors that should have 
a significant influence on the decision are ignored or given 
insufficient weight compared to climate change factors. This may 
tend to lead to over-adaptation. 

Maladaptation Actions taken that reduce the options or ability of decision-
makers now or in the future to manage the impacts of climate 
change. Such actions are sometimes described as reducing climate 
headroom.

Key questions for Stage 1

1. Where does the need to make the decision come from? What are the main drivers behind 
the decision? What beneficial objectives are intended? 

2. Is the problem explicitly one of managing present-day climate or adapting to future  
climate change?

 » i.e. Is the problem perceived to be a climate adaptation decision problem?

3. If the main driver is not related to climate or climate change, is climate change believed to 
be a factor in the problem? 

 » If so, how important is climate change believed to be, relative to other factors?
 » i.e. Is the problem perceived to be a climate-influenced decision problem?

4. Is it a policy-, programme- or project-level decision?

5. Who or what will benefit or suffer as a consequence of the problem being addressed? 

 » Who are the key stakeholders representing these interests?

6. Have timescales been established for making and/or implementing a decision? 

 » Do these timescales constrain the time available for the decision appraisal, or vice 
versa?

7. Is the decision expected to provide benefits in the long-term (> 10 years) or have other 
long-term consequences?

 » Describe what they are, the likely time period, and to whom they may be important.
 » Decisions with long-term consequences are likely to be more sensitive to climate 
change.
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Table 2: Examples of different levels of decisions 

Policy or policy 
review 

Programme Project – example 1 Project – example 2 (see 
Appendix 1)

Example National Park 
Management Strategy

Programme of 
Catchment Flood 
Management Plans

Individual coastal flood 
defence scheme 

Forestry development in an upland 
catchment

Broad decision 
objective

To conserve and 
enhance the National 
Park’s particular 
qualities and to 
provide opportunities 
for their enjoyment. 
(More specific 
objectives, aimed to 
achieving this high 
level objective, can 
also be formulated.)

To improve the overall 
level of flood protection 
provided within river 
catchments.

To reduce risk of flood 
damage by 20% by 2050 at a 
particular location.

A sustainable forestry, with long-
term environmental and social 
benefits, qualifying for grant-aid.

Some 
characteristics of 
decision

May be a multi-
faceted problem 
with multiple specific 
objectives. Climate 
change may affect 
these objectives in 
different ways.

Range of objectives: 
public safety, protection 
of private and 
commercial, property, 
promotion of local 
development, including 
some environmental 
improvement. Trade-
offs between objectives 
dependent on particular 
decision options.  
Decision is subject 
to local planning 
and national policy 
constraints.

Effects of the decision may 
be limited to a specific area.

Wide range of stakeholders. Choice 
of option, and decision to proceed, 
constrained by need to obtain grant-
in-aid funding. Success of forestry 
options and consequences are long-
term (> 50  years), so likely to be 
influenced by climate change.

Treatment of 
climate change 
risks and 
uncertainties

Undertake a broad 
brush  analysis of 
uncertainty – orders of 
magnitude, estimates 
of risks and costs of 
options.

Allowance for climate 
change may already 
have been considered 
and policy level 
guidance provided. If 
not, treatment may 
proceed as for policy 
review opposite (see 
also DETR 1998a), or be 
developed based on 
case studies.

Risks associated with climate 
change  may be realised 
at this level. Assessments 
of probabilities, impacts 
and costs of options may 
be based on expert and 
subjective judgement, 
informed by available 
climate scenarios and 
historical data on impacts. 
Key sources of uncertainty 
could be range of future 
climate scenarios used, the 
choice of downscaling to 
allow them to be applied to 
a specific location, and the 
availability or otherwise of 
historical flood risk data. 

Wide range of potential 
receptors and risk assessment 
endpoints determined by need for 
Environmental Impact Assessment, 
extending exposure unit beyond 
the boundary of the land proposed 
for afforestation. Risk determined 
in terms of the possible impact of 
changes in specific climate variables 
on the likely (i) success of different 
forestry options meeting the 
decision-maker’s objectives and (ii) 
on the environmental consequences 
of each option determined as part 
of the EIA.

Timescale 
for decision-
making / 
implementation

Timescale established 
by decision-makers, 
and similar to other 
planning timescales.

Timescale established by the 
decision-maker but linked 
to the expected design life 
of the component defence 
works (decades).

Timescale for making and 
implementing decision linked to 
the approval of grant-in-aid by the 
component authority.
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Table 3: Tools and techniques for Stage 1 

Tool/technique Familiarity with 
problem area

Number of 
stakeholders

Identify related 
decisions?

Brainstorming little/some/great few/some potentially 

Consultation Exercises great many potentially 

Focus Groups some/great some/many no 

Analysis of 
Interconnected 
Decision Areas (AIDA)

some/great few/some yes  

Problem Mapping 
Tools

little/some/great few/some/many potentially 

Free-form Gaming some/great some/many yes

Policy Exercise some/great some/many yes

Stage 2: Establish decision-making criteria

Introduction

This stage sets out the establishment of criteria for decision-making. The broad objectives of the 
decision-maker, set out under Stage 1, need to be translated into operational criteria that can be 
used in a formal risk assessment, and against which the performance of different options and the 
subsequent decision can be appraised. It prompts the decision-maker to consider the context for 
the decision-making process. These criteria should reflect uncertainty about the future and future 
climate, and will be influenced by the organisation’s decision-making culture and attitude to risk.

Key issues

Constraints

In many cases, the criteria for decision-making will be constrained, for example by the legislative 
and regulatory environment, by other stakeholders and decision-makers, budgets, etc. Different 
overall criteria for decision-making are described in Part 2, Section 2.5. Stakeholders may have 
different, and sometimes conflicting, decision-making criteria. 

The decision-maker needs to recognise these constraints at an early stage in the decision-making 
process, as they may provide a focus for any decision. Such constraints should have arisen, or had 
their appropriateness examined, through a risk-based decision process such as that advocated 
here. The constraints can be different for climate adaptation and climate-influenced decisions, as 
follows:

• For climate adaptation decisions, the decision-maker may be informed or constrained 
by policies formulated specifically to guide him towards a portfolio of appropriate 
climate adaptation options. 
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• For climate-influenced decisions, climate adaptation may be peripheral to the decision-
maker’s initial objectives. In these cases, climate change may represent a risk or 
constraint on these objectives. The purpose of the decision analysis is then to recognise 
the nature and significance of these climatic risks and constraints, and identify modified 
objectives that can be achieved.

At this stage, the decision-maker may only be aware of some of the possible decision options, and 
may wish to consider other decision criteria as a result of further analysis of the problem. As with 
Stage 1, it may be necessary to revisit this stage further on during the decision-making process, to 
ensure that the criteria chosen are correct. 

Establish exposure units, receptors and risk assessment endpoints

Before commencing Stage 3, it is essential for decision-makers and risk analysts together to 
consider the exposure unit(s) and receptors at risk, and agree preliminary risk assessment 
endpoints that relate to the decision criteria. In the context of climate change impact studies, risk 
assessment endpoints are sometimes known as ‘climate thresholds’ (Jones, 2001). This process 
represents an important link between the objectives in Stage 1, criteria established by the decision-
maker in Stage 2, and the subsequent risk assessment and options appraisal activities in Stages 3 
and 5. 

The exposure unit represents the system considered to be at risk, and will often be defined 
in terms of geographical extent, location and distribution of a variety population of receptors 
at risk. These receptors are selected to represent important aspects of the exposure unit, 
particularly those of significance to the decision-making process. In some cases the exposure 
unit and receptor may be synonymous. Assessment endpoints are chosen to help establish the 
acceptability of the risk posed to the exposure unit(s) by future circumstances and decisions, 
including those regarding climate change risk management. The exposure unit, receptors and 
assessment endpoints will all be determined by the nature of the decision problem. The choice 
of risk assessment endpoints therefore requires judgements concerning tolerable or intolerable 
levels of risk posed to receptors. Risk assessment endpoints will often be an explicit outcome of 
policy development. In these cases, risk assessment will be used to inform decisions regarding 
tolerable risk and guidance on the choice of risk assessment endpoints. Such guidance may 
specify quite precisely the risk assessment endpoint to be used as part of project design criteria 
(e.g. a 1:200 annual probability of sea level exceeding a particular height). Policy problems, 
where future climate risk is a concern, will in general encompass larger exposure units and greater 
potential numbers of receptors and assessment endpoints. Examples of exposure units, receptors 
and risk assessment endpoints are given in Table 4.

The exposure unit and receptors may need to be redefined following initial risk assessments 
undertaken as part of Stage 3 Tier 1 and Tier 2 (see later). Risk assessment endpoints will also 
need to be revised where risk assessments need to become more complex or quantitative (e.g. 
towards Tier 3 assessments). The choice of receptors and risk assessment endpoints will often be 
determined by the availability of relevant data, scenarios, and tools. 

.
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Table 4: An example of a possible policy objective, relating to health outcomes, to demonstrate 
the relationship between the objectives, assessment criteria, receptors, exposure unit, and risk 
assessment endpoints. Factors contributing to the risk assessment are also identified. These fac-
tors should be chosen in such a way that informed decisions might be taken that would help the 
policy objectives to be achieved. 

Policy objective Reduce the frequency of winter fracture injuries in the elderly 
population

Criteria 20% reduction in hospital in-patient elderly admissions and 
attendance at outpatient clinics for fracture injuries by 2025. 

Receptors and exposure units (i) Population of people aged over 60 years within health authority 
districts throughout England and Wales. 

(ii) Hospitals providing inpatient and outpatient orthopaedic 
services in England and Wales. (Additional aspects of the exposure 
unit may be included as factors contributing to the risk assessment. 
Importantly this might include significant variability in climate 
across the exposure unit.) 

Assessment endpoints (i) 90% confidence that the risk of 

(a) collis wrist fracture and 

(b) hip fracture (expressed as rates per 10,000 population) can 
be reduced by 20% by 2025, compared to 2000. 

(ii )Probable impact on the total level of A&E presentations, hospital 
admissions and outpatient clinic attendance due to all fractures that 
may result from falls. 

Factors (to be considered 
in terms of assessment 
endpoints)

Months (September to March) Weather (perhaps including 
consideration of freezing conditions, presence of snow, wind speed, 
prolonged wet periods) Mobility (pre-injury) 

Gender  
Social status  
Disability  
Domestic situation (living alone, partner/family, sheltered 
accommodation, etc.)  
Car ownership  
Income  
Age group (60-70, 70-80, 80+)  
Provision of advice to help minimise risk of falling, etc. 

Questions

There are two sets of questions for Stage 2. The first set is primarily the responsibility of the 
decision-maker. The second set will require liaison between decision-makers and their risk 
analysts.
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Key questions for decision-makers at Stage 2

1. What makes the correct decision? In other words, what are the criteria against which your 
options will be appraised in Stage 5? 

 » Criteria might include the risk of the option not succeeding, ease of implementation, 
cost, equity, public approval, public acceptability, etc.

2. What are the legislative requirements or constraints? 

 » For Government agencies, does the decision require an appraisal that explicitly 
considers both costs and benefits (as, for example, required by the Environment Act 
1995)? 

 » Do guidelines exist that set out the approach that should be taken to the appraisal  
(e.g. DTLR, 2001b, HM Treasury, 2001 & 2003)?

3. What are the rules for making the decision, given the uncertainty in climate change?

 » For instance, is your organisation risk averse or focused on maximising benefit, or 
minimising cost?

 » If risk averse, minimum (no or low) regret and precautionary approaches to decision 
rules should be considered.

4. What is the decision-making culture of your organisation?

 » Is the culture one of open and explicit decision-making? 
 » Do different stakeholders need to be involved in the decision-making process? If so, 
how?

 » Is the goal consensus, or a demonstrably ‘rational’, if not consensual, choice?

5. Could the decision being considered possibly constrain other decision-makers’ ability to 
adapt to climate change (i.e. contribute to climate maladaptation)?

 » Options or decisions that may constrain climate adaptation can be difficult to identify at 
this stage. They may be only apparent after Stage 5. 

 » If it is believed that the decision being considered may adversely affect the ability of 
other decision-makers or stakeholders to manage climate change risks in the future, 
their interests and involvement in the decision-making process should be considered.

6. Who is the ultimate decision-maker?

7. Has climate change already been accounted for at a strategic level? If so, was 
consideration of climate change at the strategic level adequate? Does the strategy take 
account of all possible climate change outcomes?

8. What resources are available to help you make the decision? 

 » This will help determine how in-depth your decision-making process can be, and what 
tools are appropriate to assist in the process.
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Key questions for decision-makers and risk analysts at Stage 2 

1. Have receptors at risk and the exposure unit been defined?

2. Have assessment endpoints or thresholds been identified as a basis for assessing risk to 
the exposure unit and receptors?

 » Assessment endpoints should be directly relevant to the problem, useful to the 
decision-maker, and amenable to risk analysis. 

 » One or more assessment endpoint may be required, dependent on the complexity of 
the problem. 

 » Can assessment endpoints be analysed in terms of:
a) past records and future scenarios of climate variability?
b) other non-climate factors?

 » Can assessment endpoints be developed to provide a basis of quantitative (Tier 3) risk 
assessments (Stage 3) if required?

3. Have assessment endpoints and timescales over which they will be assessed been 
agreed between decision-makers (policy-lead, programme officer or project manager), 
stakeholders, and risk assessors?

 » If there are consequences beyond this time frame, e.g. to future stakeholders 
(‘sustainability’), it may be beneficial to consider longer timeframes.

4. Have all project management issues been agreed? For example:

 » Are the resources and time allocated to undertake the risk assessment reasonable and 
proportionate to the importance and urgency (see Stage 1) of the decision problem?

 » Are the objectives clearly defined and achievable?
 » Are the necessary expertise and data accessible?

Tools and techniques 

Key features to consider when choosing a tool are how familiar decision-makers are with the 
problem area, and the number and range of stakeholders involved (see IEMA, 2002). Table 5 
indicates tools that are likely to be useful for identifying other decisions that could be affected by 
the decision under consideration (i.e. potential ‘knock-on’ effects) and could therefore assist in 
avoiding adaptation constraining decisons

Table 5: Tools and techniques for Stage 2

Tool/technique Familiarity with 
problem area

Number of 
stakeholders 

Identify related 
decisions? 

Brainstorming little/some/great few/some potentially 

Consultation Exercises great many potentially 

Focus Groups some/great some/many no 

Analysis of Interconnected  
Decision Areas (AIDA) 

some/great few/some yes 

Problem Mapping Tools little/some/great few/some/many potentially


