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Introduction

This note suggests four kinds of studies that are appropriate for understanding climate vulnerability and adaptation.  The first (WIf) is often the starting place for raising awareness among a wide variety of audiences about potential sensitivity to climate change.  It is not sufficient for development planning, and often requires a significant level of specialist advice (that may or may not be required for other approaches).

A more formal vulnerability assessment (VASL) begins with present risks, and overlays climate change through a guided process of risk assessment.  A similar effort focused more on stakeholders (STO) identifies threats and opportunities, leading to strategies for adapting to climate change over a range of planning periods.  Finally, where specific decisions need to be made, processes for evaluating additional climatic risks have been formulated (CIM).

The approaches are related to the components of the Trieste training course.  They may be useful templates for designing individual studies.

Four Approaches

WIf: “What If”

The ‘classical’ climate change impact assessment has been termed, “what if”:  “What would be the impacts if a given scenario occurred at a given time?”  The main features are:
· Limited number of climate scenarios, generally derived from global climate models

· Benchmark climate impacts models, often off-the-shelf

· Little attention to local processes (e.g., a regional scale), socio-economic constraints or institutional characteristics of resource management

· Adaptation limited to what can be handled by the impact model

The outputs of such studies tend to be dominated by the quantified model results—a suite of graphs and maps that show first-order impacts, albeit against the caveats of scenario and model assumptions.  More systematic treatments provide reasonable guidance as to relative sensitivity to climatic variations (assuming a wide range of scenarios and model parameters have been tested).  This work can be used to raise awareness among stakeholders, but the caveats of the method should not be confused with authoritative information about future risks.
The tools are dominated by formal climate scenarios and impacts models.
VASL: Vulnerability Assessment and Sustainable Livelihoods

Vulnerability mapping begins with a snapshot of the present situation—whether applied to a specific hazard (e.g., hurricanes), generic disaster risks or poverty.  In this approach, climate risks—both present and future—are placed in context of present vulnerability.  Further elaboration provides indications of relative risks and strategies to support sustainable livelihoods.
The approach includes:

· Vulnerability mapping: ideally starting with the concepts and assessments conducted in the course of hazard management or development planning.  An increasing number of such exercises have been conducted, providing a good starting place for climate change studies.

· Relating livelihoods to their exposure to risks.  Often vulnerability maps do not explicitly recognize livelihoods—the exposure of specific populations to threats and opportunities.  Once identified, a matrix of their exposure to development and climate risks helps to focus on the most sensitive livelihoods and those threats that can be managed.

· Description of coping strategies for the identified livelihoods.  A qualitative assessment, through interviews, secondary literature, focus groups, workshops, etc., will provide a rich context for considering the relative risks of climatic variations and potential response strategies.

· For selected livelihoods and risks, quantitative models can be constructed—following the approach that Jones terms coping ranges or more dynamic decision models (as in agent based systems).

· The qualitative and quantitative assessments can be tested against a range of scenarios of the future (including socio-institutional changes as well as climatic risks).  

· It may be desirable to relate the scenario exercises to the initial vulnerability assessment.  This might be simply looking at overlays of the present vulnerability and future risks.  However, developing innovative techniques to deal with spatial data and relatively long time frames would be worth pursuing.

The main output of this approach should be a relatively robust presentation of present vulnerability and scenarios of future risks—accompanied by a rich understanding of coping strategies for different livelihoods.  The integration of climate risk in development planning is a main goal—adopting existing development frameworks and concepts is a key strength.   
The key analytical tools are vulnerability mapping and dynamic simulation of sustainable livelihoods.  However, the broader techniques of stakeholder participation and risk assessment are essential.

STO: Stakeholder Threats and Opportunities

The primary challenge of climate change, in many respects, is not what to do at the moment, but how to build adaptive capacity and ensure that good decisions are made in a timely manner.  This approach places stakeholders and institutions at the centre of the study.

The main features are:

· Identify the relevant stakeholders and their decision making, for the specific region or climate change considered in the study.

· Use qualitative techniques, for example, cognitive mapping, to identify threats and opportunities for each stakeholder.

· Socio-economic scenarios of the future are often a good way to structure the main influences on adaptive capacity.  These are most effective when built up with the stakeholders themselves, whereas imposed scenarios are unlikely to provide real visions and relevance to the local conditions.

· The evaluation of decision making and adaptive capacity in the future can be an extension of the qualitative techniques used above, or conducted using a variety of formal methods (e.g., game theory).  Two quasi-formal approaches might be considered:

· A retrospective situation can be insightful for future adaptive capacity.  For example, reconstructing the decision making behind building a set of flood protection measures reveals which stakeholders have effective control of information, resources and decision making.  Would a scenario of climate change superimposed upon that process have led to different outcomes?

· Role playing simulations may also be insightful.  The boundaries of the future scenario can be constrained by the project team, with the stakeholders or proxies playing out a decision evaluation process that includes climate change.

The main output from this methodology is an understanding of stakeholder-institutional adaptive capacity.  The rich socio-economic scenarios provide a means to frame the relative importance of climate change within trends in development, governance and economies.  Awareness among stakeholders, often leading to further strategies for specific stakeholders, is important.  A major substantive result would be a list of indicators of adaptive management (developed and agreed by stakeholders) that can be incorporated in a national climate policy planning.

The tools are those appropriate to participatory planning, including stakeholder thematic networks and multi-criteria assessments.  The participatory processes can be supplemented with more quantified information, either as expert witnesses or as commissioned summaries.  Climate scenarios, impacts scenarios and sectoral response options are often useful.  However, overly complex information may mislead stakeholders into thinking we have high confidence in climate change forecasts or may not be relevant to their particular concerns.

CIM: Climate Impacts Management

An increasing number of decisions require information on climate change now.  For example, design and building of key coastal infrastructure should anticipate rising sea levels and potentially increased storm surges.  Managing climate impacts—where they can be quantified—is part of ongoing decision processes.

The key components are:

· Identify the decision to be made—by whom, when, where

· Identify the criteria to be used, ideally in a multi-stakeholder process (this can be a contentious step, but may have already been established for the non-climate components through regulatory processes)

· Identify the climatic risks—are they significant, worth additional investigation?  Historical risks and transient scenarios of future risk (probabilistic outlooks) are required, even if they are contingent on emission scenarios and other socio-economic assumptions.
· A model of potential impacts and benefits is required, even if a fairly crude pay-off matrix
The outcome of this approach is guidance as to managing climatic risks for a specific resource allocation decision.  It may be that a number of well-constructed studies can ‘scale up’ to generic advice for similar sectors and risks—otherwise a full MCA for every resource decision affected by climate change will be time-consuming and expensive.  A specific result is a monitoring capacity to identify when climate impacts are likely to be socially or economically significant.

The main tools for this approach are those of decision support systems (see the UK Environment Agency/UKCIP framework) of which multi-criteria assessment is perhaps the most important analytical feature.  Impacts models and probability distributions of future climates (e.g., outlooks at different time scales) are necessary.

Discussion
One variant should be mentioned.  Since global integrated assessment models are increasingly common, some have called for them to be downscaled to local conditions (DIAM: Downscale (someone else’s) Integrated Assessment Model).  This presents the intriguing presumption of consistency and comparability across the world (and geographic scales).  However, such approaches are unlikely to represent local conditions very well and are difficult to do, given the model and data limitations of IAMs (and may not be worth the opportunity costs).  The DIAM approach may not particularly interesting (i.e. lead to unique insights) unless part of a systematic comparison of local case studies.  However, local assessments may have an interest in results from global IAMs, e.g., for trade and regional impacts.
The approaches indicated here are in many respects straw horses.  The perfect study might combine elements of all four methodologies.  But we live constrained by our own disciplines and skills, by financial resources, and by time.  Any study team will need to make intelligent choices about their overall objectives and means of delivering a useful vulnerability/adaptation science.

However, each approach relates to the range of project components (as used in the Trieste workshop) in different ways.  The table below indicates which components and tools are essential for each approach:

	Project components
	WIf
	VASL
	STO
	CIM

	Project design
	√
	√
	√
	√

	Vulnerability assessment
	
	√
	*
	

	Adaptation evaluation
	*
	*
	√
	√

	Integrated assessment models
	*
	*
	
	

	Risk assessment
	
	√
	+
	√

	Stakeholder analysis and participation
	
	*
	√
	√

	Socio-economic scenarios
	+
	*
	√
	

	Impact models
	√
	+
	*
	+

	Climate scenarios and outlooks
	√
	+
	+
	√

	Policy communication
	
	
	√
	√


Key:
√ Primary or important component

+ Indicates particular aspects are essential, e.g. for climate scenarios and outlooks: sensitivity tests, historical analogues, probabilistic outlooks
* Minor component, e.g., likely to be available through secondary sources or expert opinion rather than an active project component itself.

 Blank—can be linked to the approach but is not an essential component
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