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Abstract
Despite the potential for climate-related investments and planning to result in negative outcomes, the
concept of maladaptation has yet to be fully explored in both conceptual and practical terms. As a result,
the term suffers from a lack of consensus regarding its definition and application. In this paper we highlight
a number of areas for definitional clarity and propose a new framework for conceptualising maladaptation.
First, the framework distinguishes between two categories of maladaptation, determined by the impacts
that adaptation strategies have on climate risk and wellbeing, as well as sub-categories relating to
distributional and temporal elements of each. Second, we highlight the framework’s applicability in
assessing strategies that do not explicitly seek to address climate change or are not labelled as adaptation
(and hence cannot be considered as maladaptation in the traditional sense of the term). Third, we use the
framework to highlight a number of different ‘symptoms’ that can act as early warnings for maladaptive
outcomes, hoping to guide decision-makers in achieving early diagnosis. It is our hope that this work will
stimulate debate and galvanise interest in advancing efforts to understand and, critically, to avoid
maladaptation in the face of increasing climate risk in the coming decades.
--1.

Introduction

Climate change adaptation has received considerable policy attention in recent years, from donors,
governments and communities alike. Much of this owes to growing recognition that, despite efforts to
promote mitigation, people and communities will inevitably contend with the risks of a changing climate,
both now and/or in the future (Guivarch and Hallegate, 2013). Ensuring adaptation actions are robust and
effective in reducing climate risks is therefore key. Yet we know little about what constitutes successful
adaptation (Ford et al., 2013). Indeed, despite some concern about the ‘social cost of adaptation’ (Kates,
2000), it is only relatively recently that the academic and policy communities have paid attention to the
prospect of adaptation actions leading to increased climate risk and ultimately ‘maladaptation’ (Barnett and
O’Neill, 2010; Brown, 2011; McCarthy et al., 2001; Moser and Eckstrom, 2010; OECD, 2009). Reflective
of this, maladaptation is poorly understood among academics, and few attempts have been made to clarify
what maladaptive outcomes might look like in practice (Magnan, 2014).
Given the considerable sums of international and domestic climate finance currently committed to
promoting adaptation, particularly in developing countries, there is a need for continued emphasis in
understanding the drivers and characteristics of maladaptation (Klinsky et al., 2012). While a number of
definitions and frameworks for the assessment of maladaptation have been proposed (Barnett and O’Neill,
2010; Magnan, 2014; Noble et al., 2014), conceptual differences still exist between them. In addition, much
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of the existing literature is focused narrowly on specific sectors or contexts and is of limited support to
decision-makers in identifying the root causes of maladaptation in the investments and planning decisions
they manage.
This paper aims to address a number of these conceptual shortfalls in order to provide a framework for
identifying maladaptation that is of relevance to policymakers and practitioners. First, we start by examining
current framings of maladaptation and propose a reconceptualisation of the term. Second, we present a
conceptual framework for evaluating adaptation strategies against four elements: climate risk; wellbeing;
time; and distribution. The framework is not aimed to provide precise indicators and weightings for
quantifying maladaptation. Rather, the framework is meant to raise awareness by clarifying the main
constituents of maladaptation, and to help early identification of paths toward maladaptive outcomes.
Third, we identify a number of different ‘symptoms’ of maladaptation and discuss methods for diagnosing
it. The purpose is to encourage the development of further decision support tools to enable self-diagnosing
and evaluation of maladaptation in policy and practice.
2.

Contextualising maladaptation

Maladaptation is ambiguously defined and used to mean different things in different contexts. Yet the broad
notion that it represents – the risk that adaptation actions will actually increase vulnerability rather than
reduce it – is crucial for policy and programming. Perhaps the best starting point in conceptualising
maladaptation is to consider how it relates to adaptation in general.
Adaptation commonly refers to ‘the process of adjustment to actual or expected climate and its effects. In human systems,
adaptation seeks to moderate or avoid harm or exploit beneficial opportunities’ (Agard et al., 2014: 1758). The need to
support adaptation has arisen from recognition that, while human and natural systems are able to cope with
adverse circumstances and conditions, climate change and other changing drivers of development will
require systems to adapt in order to maintain this capacity (Noble et al., 2014). Therefore, a key component
of adaptation is managing and helping to reduce the risks climate change poses for people and communities.
Maladaptation, on the other hand, refers to a negative outcome of adaptation. Although the term is
sometimes used to simply refer to ‘failed adaptation’, it is most commonly used to describe an outcome
when strategies have gone wrong, have been implemented badly or have been poorly thought-through.
Failed adaptation may ultimately cause greater suffering of intended beneficiaries or others not specifically
targeted, either now or in the future (ibid.).
Maladaptation is a relatively recent term – at least within the climate and development literature. While a
handful of early references to maladaptation are evident (Burton, 1996, 1997; Smit, 1993), it was not until
the Third Assessment Report (TAR) of the Intergovernmental Panel on Climate Change (IPCC) that
maladaptation received more widespread attention among academics and practitioners alike. The TAR
defined maladaptation as ‘an adaptation that does not succeed in reducing vulnerability but increases it instead’
(McCarthy et al., 2001: 990 in Magnan, 2014). Since then, conceptualisations of maladaptation have
expanded considerably in scope; thus explaining differing definitions and interpretations of the term.
Perhaps the most commonly used definition is that of Barnett and O’Neill (2010), which describes
maladaptation as ‘action taken ostensibly to avoid or reduce vulnerability to climate change that impacts adversely on, or
increases the vulnerability of other systems, sectors or social groups’ (p.211). Others have conceptualised maladaptive
outcomes more broadly as actions that run counter to sustainable development (Brown, 2011; Eriksen and
Brown, 2011).Maladaptation receives considerable attention in the IPCC’s more recent Fifth Assessment
Report (AR5), where maladaptive actions are defined as those that ‘may lead to increased risk of adverse climaterelated outcomes, increased vulnerability to climate change, or diminished welfare, now or in the future’ (Agard et al., 2014:
1769). Here, the addition of welfare is important, as it recognises that, while the primary aim of adaptation

strategies is to reduce climate risk, these strategies can also have a significant impact on wider economic,
social, cultural and psychological factors – many of which will have little to do with climate change or
climate risk.
Unpacking the AR5 definition further, we argue that an adaptation strategy that has resulted in large
negative contributions towards the welfare (or wellbeing, as we refer to later) of different social groups can
be considered maladaptation. Theoretically, this may be the case even if there are significant positive
contributions to reducing climate risk. Inevitably, this argument creates some degree of subjectivity,
particularly in identifying the threshold beyond which a strategy is deemed to have brought about a
significant negative contribution. Furthermore, there will always be relative winners and losers. It is
nonetheless important to recognise the implications of adaptation for wellbeing (however hard to measure),
something that has received little attention within the adaptation literature to date.
3.

Clarifying maladaptation

In reviewing the available literature, we note commonly used framings of maladaptation are both
inconsistent with each other and confusing. There is a clear need for further elaboration of the term and
the challenges faced in understanding, observing and evaluating maladaptation. Below we outline five areas
of conceptual clarity to advance understandings of maladaptation.
3.1.
Interventions that do not have a primary focus on climate change could also
constitute maladaptation
While it is agreed that maladaptation arises from climate change adaptation strategies per se, the distinction
between adaptation and development is often blurred, making it difficult to identify what is and is not
classified as climate change adaptation. Moreover, a wide range of strategies can help reduce a person or
community’s climate risk even without considering climate change or climate change adaptation as a
primary aim. For example, social protection schemes, women’s empowerment programmes and direct cash
transfers are each illustrative of interventions that can have a large impact on people’s ability to cope with
and adapt to changing climate stressors. However, these interventions may deem climate change a
secondary, tertiary or even negligible priority. While traditionally interventions that do not have a primary
focus on climate change were unlikely to be considered as maladaptation (OECD, 2009), we argue these
should constitute maladaptive strategies. Indeed, there is some suggestion of this in more recent literature.
AR5, for example, notes that maladaptation should involve actions that address a whole host of stressors
as ‘actions may be assessed as appropriate in the context of the full range of climate and non-climate considerations and
pressures that apply to the decision’ (Noble et al., 2014: 857).
3.2

Discounting the future

A principal challenge is when to say something qualifies as ‘adaptation’ or ‘maladaptation’ as it is only with
time that the success or failure of interventions will become evident. While the temporal elements of
maladaptation have been well documented and analysed in the literature, few have considered the
practicalities of how to evaluate maladaptation over time. For example, take the introduction of an irrigation
system in central Mali that has resulted in a significant and prolonged reduction in farmers’ vulnerability to
changing rainfall patterns over a 20-year period, with a relatively small increase in risk towards the very end
of its lifecycle (perhaps owing to groundwater depletion). Should this be classified as maladaptation?
Inversely, consider the creation of a large reservoir that adds considerable financial costs and debt burden
to a poorly resourced local government in Ethiopia for 20 years during its construction, only to result in
moderate reduction in the risks posed by climate variability after its completion. Should this be labelled
successful adaptation? These examples demonstrate the difficulties of diagnosing maladaptation in practice.

Evaluation of maladaptation can never be truly objective; there will always be subjective judgement calls
associated with the boundaries that determine successful, failed or mal-adaptation (see Section 5 and Table
2).
The examples above also highlight an issue that the literature on maladaptation has not yet addressed:
discounting of future costs and benefits. One cannot simply assume the immediate benefits accrued from
an adaptation strategy will be valued equally to those accrued in the distant future. Many adaptation
strategies are likely to bring distant benefits, recognising that the changing risk profiles associated directly
with climate change are likely to be gradual rather than a sudden step-change. There can be situations where
the imperative to adapt now is greater, such as when impacts may be irreversible, where action may be more
difficult in the future or when addressing long-term decisions (Smith, 1997; Smith and Lenhart, 1996).
Nonetheless, any effort to assess whether a strategy is maladaptive must take into account the discounted
future costs and benefits accrued (Preston et al., 2013).
In practice, there is a challenge in drawing the line between maladaptation and more favourable outcomes
over time. In certain cases, strategies that have helped alleviate climate risks and promote wider wellbeing
over the course of a particular investment, but result in mild longer-term dis-benefits (such as locking a
community into a specific livelihood practice), may ultimately be considered the most effective available
strategy. The challenge of identifying what is acceptable lies in the notion of ‘lesser evil’. For example, do
actions that raise vulnerability to climate change but potentially help people fall too deeply into the ‘poverty
trap’ qualify as maladaptive or are they beyond such judgement because they have other positive impacts?
This point is particularly pertinent in developing countries, given the immediacy of many development
challenges and their susceptibility to existing climate variability (and hence higher discount rates compared
with other regions). We argue therefore that any assessment of maladaptation has to take into account the
discounted value of an intervention’s impacts both now and in the future.
3.3

Shifting baselines and counterfactuals

There are a number of confounding factors to consider when assessing maladaptation. First, is the fact that
ecosystems, livelihoods and economies are not static. Moreover, under climate change, climate risks and
vulnerabilities to particular climate variables are likely to shift. Exploring the potential impacts of an
intervention to reduce mortality to heat extremes in Burkina Faso, a ‘stable’ mortality rate after the
intervention’s implementation may imply the country’s ability to cope with heat extremes is not improving.
This is assuming the nature and frequency of such extremes remains constant (and therefore the
intervention is not being effective). A longer-term increase in deaths may even seem to imply the
intervention is maladaptive. However, if heat extremes are more severe and/or frequent, a stable (or even
slightly increased) rate of mortality might indicate ‘successful’ adaptation measures that have helped prevent
a much larger increase in mortality in the face of rapidly worsening extremes (Brooks et al., 2011). Unpicking
these shifting baselines is not easy. However, factoring them into any assessment of the effectiveness of
adaptation strategies is key to preventing false labelling – whether successful adaptation, failed adaptation
or maladaptive (see Section 5).
A second confounding factor is the need to assess the effectiveness of a given strategy against all alternative
strategies. It is possible to find cases where there is no viable adaptation strategy that results in a reduction
in climate risk and vulnerability or heavy costs to society. In the situation where all options are likely to
increase risk, current conceptualisations are likely to consider any strategy (including inaction) as
maladaptive (see also temporal dimensions discussed in Section 4). Rather, we argue that an adaptation
strategy should be considered partially (or even entirely) successful if it is the best available and reasonable
strategy within the context in which it is being applied, even if this results in a slight increase in risk (i.e. it

is the least-worst option). This is similar to the issue of counterfactuals in impact evaluation, which tries to
establish and factor in the question: what would have happened otherwise?
Establishing the counterfactual is one of the hardest elements of assessing adaptation or maladaptation.
This is because of many factors, including the uncertainty of future climate impacts; the long-term nature
of climate change and many adaptation strategies; and the many interactions between climate change and
wider development drivers. Again, some element of subjectivity is inevitable. There are, however, ways of
trying to account for this in impact evaluation. One option is to rely on qualitative scenarios, developed
through participatory exercises with local communities to ground comparisons firmly in local knowledge.
Other, more quantitative, options include the use of randomised control trials (RCTs), comparing similar
communities that have implemented a particular strategy with those that have not. RCTs may have their
limitations in the context of adaptation/maladaptation assessment owing to difficulties in identifying
suitable control groups (the impact of climate change are likely to be context-dependent, even at high spatial
scales), resource and data limitations and ethical objections (Brooks et al., 2014).
3.4

Distributional aspects of adaptation

Another area largely neglected in current discussions of maladaptation is that of distribution and equity.
Distributional aspects of adaptation are important for two reasons. First, climate change is likely to affect
segments of the population differently, in terms of both direct impacts and influences on wider drivers of
development. Second, the act of implementing (or choosing not to implement) an adaptation strategy can
fail to uniformly reduce climate risks across all social groups (Huntjens et al., 2012).
It is not only in relation to climate risk that adaptation strategies can influence inequity. Implementation of
adaptation strategies can act to unequally distribute wider social and economic costs and benefits among
different social groups (Eriksen and Brown, 2011; Lemos et al., 2007). They can also serve to reinforce
unequal power relationships, gender roles and subjugation of marginalised groups (Brody et al., 2008; Jones
and Boyd, 2011; Onta and Ressureccion, 2011; Schipper and Langston, 2014). Above all, it is important to
acknowledge that adaptation will invariably result in winners and losers (Kates, 2000). For this reason, we
argue that maladaptation should take into account the influence adaptation strategies can have on the
distribution of wellbeing – whether in relation to reduced economic income, susceptibility to non-climaterelated risk or simply a negative impact on qualities that people place a high value on (such as cultural
landmarksor factors important to their heritage).
3.5

Choosing business as usual

Our last point of clarification is that a deliberate non-action – i.e. a considered strategy to make no changes
and leave things as they are - should, if contributing to increased climate risks and negative outcomes for
people and communities, be considered maladaptation. This differs somewhat from the most commonly
used definition of maladaptation by Barnett and O’Neill (2010), referring to ‘action taken ostensibly to avoid or
reduce vulnerability to climate change that impacts adversely on, or increases the vulnerability of other systems, sectors or social
groups’ (p.211, emphasis added). Others adopt similar interpretations, referring either to ‘changes’ (McCarthy
et al., 2001: 990), ‘adjustments’ (Parry et al., 2007: 720) or ‘actions’ (Agard et al., 2014: 1769). Each of these
definitions implies change or deviation has occurred.
Yet, from a practitioner’s perspective, it makes little sense to exclude deliberate inaction, as choosing to do
nothing, or not changing course, can also lead to successful outcomes in the face of future climate change.
For example, a conscious decision to delay or discount action, under a ‘wait and see’ approach, may be
considered a valid strategy for saving significant and irreversible investments under high levels of
uncertainty; in others, it can be considered maladaptation if delayed action increases the cost of inevitable
retrofitting or leads to locking in future development trajectories – see Section 6 (Agrawala et al., 2011;

Ranger et al., 2010). Indeed, in some contexts, it may very well be the case that all other available adaptation
strategies are considered less successful, less feasible and more costly than to remain on current
development trajectories and deal with the consequences at a later point. We argue that situations like these,
where a conscious decision not to act has weighed up the various implications of future climate and
costs/benefits of different adaptation strategies, should constitute a viable adaptation strategy (and should
therefore be eligible to qualify as maladaptive). It is for this reason that we instead refer to adaptation
‘strategies’ in this paper, recognising that deliberately continuing with business as usual may constitute viable
strategies in response to a changing climate.2
4.

Characteristics of maladaptation

While the term ‘maladaptation’ has many contested definitions, there are few conceptual frameworks to
guide researchers, policymakers and practitioners in identifying maladaptive outcomes. Here, we provide a
characterisation of maladaptation that incorporates and further develops current conceptualisations of
maladaptation in practice. We address many aspects of the five points of clarity listed in Section 3 and seek
to lay the conceptual underpinnings for a user-focused evaluative framework for maladaptation. We also
acknowledge the framework does not address all of the challenges posed by conceptualising maladaptation,
and many questions around implementation still exist. Future ground-truthing, modification and further
elaboration will be crucial to testing the framework’s validity and utility.
We describe four different dimensions of maladaptation that we consider to be constituent parts: climate
risk; wellbeing; time; and distribution. Below, we detail and justify our understandings of these four
elements and the important of recognising these in any maladaptation framework, before explaining how
they interact as part of a simple overarching assessment framework (in Section 4.5).
4.1

Climate risk

The first element of our maladaptation framework relates to the propensity of an adaptation strategy to
increase levels of climate risk. At its simplest, a strategy may be considered maladaptive if it contributes
negatively to climate-related outcomes or reduces the ability of people and communities to deal with and
respond to climate change. This is typically the characteristic most associated with maladaptive strategies.
For our purposes, we adapt the definition Field (2012) uses to consider climate risk: the likelihood over a
specified time period of severe alterations in the normal functioning of a community or a society owing to
hazardous physical events as a result of climate change interacting with vulnerable social conditions, leading
to widespread adverse human, material, economic or environmental effects (p.5).
Climate risk is commonly broken down into three main components: climate hazards; exposure; and
vulnerability (Oppenheimer et al., 2014). In the context of maladaptation, it is important to consider how
strategies impact on all three individually. For example, any assessment of a strategy’s influence on climate
risk would have to consider its impact on the frequency and severity of climate hazards facing people and
communities (climate hazard); the exposure of people and their assets to climate hazards (exposure); and
the capacity of people to deal with and respond to shocks and stresses, their ability to adapt to change and
their susceptibility to climate-related impacts (vulnerability). Assessments of maladaptation therefore
require a number of different indicators to be taken into account.
Each component of climate risk may not necessarily be weighted equally, nor are factors that contribute to
each likely to look the same everywhere. Vulnerability, for example, is highly context-specific: the factors
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that make a coastal fisher vulnerable to climate change in Lamu, Kenya is likely to differ across social
groups, even amongst the same community. Understanding the context and scale within which the
framework is applied is therefore key to allowing users to understand how each component affects people’s
climate risk in any given area. The latter point is particularly important in weighing up instances where a
strategy may have contributed negatively to one component of climate risk, such as increasing the number
of people living in flood-affected areas, but contributed positively to another, such as enhancing people’s
capacity to deal with flood risk and prevent economic losses. Recognising the points raised in the previous
section, assessments of climate risk must also take shifting risk profiles into account, as well as consider the
impact of strategies relative to other reasonable available options. It is here where some of the methods
outlined in Section 3.4 may be of use. It is for this reason that we refer to ‘positive’ and ‘negative’
contributions to climate risk, as effective adaptation strategies may result in no absolute gains (or even slight
declines in overall levels of climate risk), as highlighted by the Burkina Faso heat extremes example (Section
3.3).
4.2

Risk of diminished wellbeing

The second element of maladaptation evaluation relates to the recognition that an adaptation strategy can
not only influence levels of climate risk but also lead to adverse impacts on the wellbeing of people and
communities. This is consistent with the IPCC’s definition of maladaptive actions, which includes reference
to ‘diminished welfare, now or in the future’ (Agard et al., 2014: 1769). Here, however, we propose that any
interpretation of maladaptation go beyond welfare to include the largely intangible elements that make up
a good quality of life, such as psychological wellbeing, cultural identity and sense of place, as well as strong
and sustainable livelihoods, basic needs and health. For this reason, we refer to wellbeing and not welfare.
Under this framing, an adaptation or strategy can be maladaptive when there are negative contributions –
unintended or otherwise – on people’s wellbeing. We argue that considering climate risk alongside
diminished wellbeing in diagnosing maladaptation best captures the negative ancillary effects an adaptation
strategy can have on wider development objectives, if not properly thought-through from the outset.
Indeed, assessment of wellbeing has recently taken off as an academic discipline (Tay et al., 2015). Drawing
on insights from this burgeoning field, any assessment of the impact of adaptation strategies on wellbeing
should aim to capture both objective and subjective measures and seek a more holistic understanding of
the processes that underlie a person or community’s wellbeing (Kahneman et al., 1999).
There will inevitably be a degree of overlap between wellbeing and climate risk (particularly in relation to
the vulnerability component) and wellbeing may be a determining driver of vulnerability for some.
However, there are many economic, social and environmental aspects that make up a person’s wellbeing
but will not play a significant role in their vulnerability to climate change. Depending on the context, this
may relate to wider livelihood opportunities and economic prospects, happiness and mental health or simply
aspects that people derive value from in their day-to-day lives, such as cultural identity, heritage or sense of
place (Fresque-Baxter and Armitage, 2012). Many of these wider factors – whether related to wealth,
comfort, material or emotional necessities – are just as important to consider in assessing the impacts, and
effectiveness, of an adaptation strategy.
4.3

Time

The third element relates to time. How a strategy is likely to impact on both climate risk and wellbeing both
now and in the future can determine whether a strategy is maladaptive or not (see Section 3.3). In this sense,
maladaptation occurs when short-term costs (or gains) outweigh longer-term costs (or gains) during the
period of time of interest. Crucially, any weighting of near- and long-term costs/gains needs to factor in
the issues of discounting: rarely will they be equal. Also important to note is that maladaptation can occur
long after a project cycle has completed (particularly in the case of long-lived infrastructural investments).

Knowing when to designate this final outcome is difficult, and thus it is often better (and more practically
useful) to identify processes likely to lead to maladaptation rather than maladaptive outcomes.
4.4

Distribution

The last element of our maladaptation framework relates to the distributional elements of adaptation.
Climate risk is often differentially distributed across a system and over time. But it is not only the impacts
of climate change that will have distributional elements; also interventions taken to respond to climate
change will do so. Adaptation strategies can, if poorly implemented, affect the distribution of levels of
climate risk across a community or society; indeed, winners and losers are somewhat inevitable (Boutrup
Møller and Nielsen, 2013). With this in mind, the central aim of an adaptation strategy may not simply be
to collectively reduce risks across the entire system but to ensure risks are more equitably distributed across
different social groups (or, at the very least, ensure that those most in need are not negatively affected).
Indeed, this is the aim of many gender and climate change programmes, such as ‘gender mainstreaming’
projects, that seek a rebalance of climate risk and the empowerment of women and girls (Djoudi and
Brockhaus, 2011).
If a strategy has a large negative impact on the distribution of risk across a system, or if there is a significantly
uneven distribution of impacts on economic and social wellbeing, this strategy should be considered
maladaptive. An uneven distribution of risk occurs when the costs (or gains) are far larger for one social
group than for others. It may even be the case that some people benefit from an adaptation strategy while
others face an increase in climate risk and diminished wellbeing as a result.
As with all other elements of maladaptation, distribution of risk depends on time: negative impacts on
distribution can happen at any point and need to be weighed up over the period of evaluation. This final
element of maladaptation has received scant attention within the climate literature to date.
4.5

Bringing the four elements together

Simply identifying how each element contributes to maladaptation is not sufficient in helping guide
decision-makers in avoiding maladaptive strategies. Nor can it serve as the basis for an evaluative framework
without us knowing how each interacts with the others. Below, we present a framework that starts to bring
together the five points of clarification described in Section 3 and the four elements outlined in Section 4
in a way that allows decision-makers to evaluate where specific adaptation strategies are likely to contribute
to one or more aspects of maladaptation. Important to note is that this framework does not (and cannot)
address all the challenges raised in this paper. Rather, it seeks to build on and advance current
understandings and best practice approaches to assessing maladaptation. It is hoped that the framework
will serve as the basis for further elaboration and validations – whether qualitative or quantitative.
The framework starts by isolating the two first elements identified in Sections 4.1 and 4.2 as overarching
‘characteristics’ of maladaptation: climate risk and risk of diminished wellbeing. These are further
subdivided into two ‘sub-categories’ that relate to the distribution of risk: recognising that impacts can have
an effect on collective risk; and their potential to further exacerbate inequalities in the distribution of risk across
different social groups. Given that the last remaining element, time, cuts across both the categories and
sub-categories, we embed temporal aspects into each (see Table 1). In this sense, an evaluation of any aspect
of maladaptation cannot be considered a snapshot in time. Rather, maladaptation should be evaluated
against the impacts a strategy has both now and/or in the future. Below, we describe each sub-category in
greater depth and highlight examples.

Table 1: Towards an evaluative framework for assessing maladaptation
CATEGORY

IMPACT ON CLIMATE RISK

IMPACT ON WELLBEING

Collective climate
risk over time

Distribution of climate
risk over time

Collective wellbeing
over time

Distribution of
wellbeing over time

HOW STRATEGIES
MAY CONTRIBUTE
TO
MALADAPTATION

An adaptation
strategy is
maladaptive when it
impacts negatively
on collective climate
risk across a system
(relative to other
available strategies)
now and/or in the
future

An adaptation strategy is
maladaptive when it
exacerbates inequitable
distribution of climate
risk across a system
(relative to other
strategies) now and/or in
the future

An adaptation strategy
is maladaptive when it
impacts negatively on
collective wellbeing
across a system
(relative to other
strategies) now and/or
in the future

An adaptation strategy is
maladaptive when it
exacerbates inequitable
distribution of wellbeing
across a system (relative
to other strategies) now
and/or in the future

EXAMPLE

In arid and semi-arid
areas of Kenya,
adaptation strategies
designed to promote
economic growth
have, over time,
undermined
traditional support
structures and the
adaptive capacity of
many pastoralists
(Carabine, 2014)

Construction of
Wonthaggi desalinisation
plant in Australia
impacted
disproportionally on
poorer households in the
form of higher water
costs and they do not
have the same
opportunities to reduce
water use owing to low
levels of income and lack
of land tenure (Lee, 2007,
in Barnett and O’Neill,
2010)

In northern Burkina
Faso, many former
pastoralists have been
encouraged to diversify
livelihoods as a result
of persistent drought.
Besides the material
losses, many of these
former herdsmen feel
they have lost their
cultural identity as a
result of adapting their
livelihood practices
(Traore and Owiyo,
2013; Warner et al.,
2013)

In the Humla region of
Nepal, adaptation
strategies involving
planting droughtresistant crops have
reinforced gendered roles
of agricultural work and
led to increased pressure
for girls to be removed
from schooling. Despite
this, the strategies have
collectively reduced
climate risk at the
household and
community levels (Onta
and Resurreccion, 2011)

SUB-CATEGORY

When considering the application of the framework and interplay between the different characteristics and
sub-characteristics of maladaptation, it is important to remember these should not necessarily be weighted
equally and are highly dependent on context. Decision-makers may prioritise climate risk over maintaining
wellbeing; others may be less willing to sacrifice quality of life or other social, cultural or economic aspects
of their livelihoods that are of value. Equally, a decision-maker may decide reductions in collective risk are
of great value, despite having little-to-no impact on improving inequitable distributions of climate risk
across a society. The process of making decisions is fundamentally subjective, and any evaluative framework
should be weighted appropriately.
The aim of this framework is not to provide precise indicators and weightings to allow for maladaptation
to be qualified. Rather, the framework is meant to raise awareness by clarifying the main constituents of
maladaptation and to help identify strategies likely to lead to maladaptive outcomes early. Section 6 of this
paper attempts to address some of the issues to consider in applying the framework. It is also possible to
further refine the framework to suit the various needs of different decision-makers at all levels of
governance – whether in the form of criteria for the design and implementation of future adaptation
programmes, identification of specific indicators for maladaptation to be identified and tracked or ideas for
incorporating elements of maladaptation into existing monitoring and evaluation (M&E) systems.
5. Defining adaptation outcomes
The premise underlying maladaptation is that adaptation strategies can lead to several different outcomes,
not all of which are desirable. With the foundations of an evaluative framework now in place, it is possible
to reflect on how maladaptation is distinguished from other types of adaptation outcomes. Building on the

simple conceptualisation presented in Figure 1, and using the characteristics of maladaptation listed above,
we propose three distinct types of adaptation outcomes: successful adaptation; failed adaptation; and
maladaptation. As with many aspects of maladaptation, the distinctions are subjective and largely dependent
on a person’s definition and interpretation of the different labels associated with each outcome. However,
it is hoped the following will help support policymakers, practitioners and researchers think through
different outcomes in practical terms. Another advantage is that the distinctions presented below lend
themselves to both qualitative and quantitative evaluation.
Successful adaptation occurs when a strategy successfully minimises the risks of maladaptation described
above. Essentially, this means a strategy should make positive contribution (whether small or large) to a
reduction in climate risk without diminishing wellbeing. In recognition of shifting baselines and
counterfactuals (described in Section 3.4), positive contributions should be considered with respect to both
the changing nature of future risk and the cost and implications of other available adaptation strategies. We
therefore categorise an successful adaptation strategy as one that has either significant or limited positive
effects across both sub-categories of climate risk and no negative contribution towards wellbeing (see Table
2). Note that this definition of success does not take into account the extent to which an intervention has
been successful.
Failed adaptation occurs when a strategy has a negligible impact (neither positive nor negative) on
reducing climate risk both now and/or in the future. With this in mind, strategies that do not have a
discernible influence on climate risk but have a positive impact on wellbeing can also be considered as
failed. Such interventions may even be considered optimal or suboptimal development strategies.
By this argument, maladaptation occurs when a strategy has large negative contributions to the climate
risk or wellbeing of social groups now and/or in the future. This can be in relation to either collective or
distributional aspects of both categories. For example, if an adaptation strategy has been effective at
reducing levels of climate risk, but has resulted in a significant increase in economic income inequality, then
it can be considered maladaptation.
Table 2: A typology of adaptation outcomes
IMPACT ON CLIMATE RISK

ADAPTAN
OUTCOMES

Collective climate
risk over time
Successful
adaptation
Failed
adaptation
Maladaptat
ion

Distribution of
climate risk over
time

IMPACT ON WELLBEING

Collective wellbeing
over time

Distribution of
wellbeing over time

Either significant or limited positive effect across
both sub-categories of climate risk

No negative effect on wellbeing

No effect on any sub-category of climate risk

No negative effect on wellbeing3

A significant negative effect on at least one sub-category of climate risk or wellbeing

Knowing how different types of adaptation strategies are classified allows for a more nuanced
understanding of the relationships between each. For the purposes of this paper, which focuses specifically
on maladaptation, the most important point of clarity is knowing what types of activities and process are
most likely to lead to maladaptive outcomes (i.e. negative contributions to at least one sub-category of
climate risk or wellbeing). This should help decision-makers identify and diagnose maladaptive symptoms
before they are likely to result in negative outcomes. Below we describe some of these activities in detail.

In a scenario where there is no effect on dimensions of climate risk but positive effects on at least one dimension of wellbeing,
we would consider this to be failed adaptation.
3

6. Diagnosing maladaptation
As we have described, there are a number of different factors that can trigger maladaptive outcomes.
JHowever understanding which ones remains a challenge. Here, it is important to distinguish between
factors likely to lead to maladaptation in the future and maladaptation as an end-state. From a decisionmaker’s perspective it is the former that is of greater relevance. The option of waiting until a strategy has
terminated to evaluate whether it has resulted in a maladaptive outcome is not only unhelpful in guiding its
implementation but also difficult, as maladaptation may arise long after a strategy has terminated (reflected
in the time dimension). With this in mind, we recognise that, just because a strategy is likely to lead to
maladaptation, this does not mean a maladaptive outcome is guaranteed. We therefore refer to ‘symptoms’
of maladaptation, recognising that each has the potential to contribute to a maladaptive outcome.
The next logical step in developing an evaluative framework for assessing maladaptation is therefore to
identify likely symptoms of maladaptation. In this way, decision-makers and evaluators can be helped to
gauge whether their investments and strategies are likely to result in maladaptive outcomes. In Table 3, we
outline a number of proposed maladaptive symptoms from across a range of different sources within the
climate change and development literature. These are by no means exhaustive, and many more can (and
should) be identified as symptoms of maladaptation. It is also worth noting that many of the symptoms are
interrelated, and are not mutually exclusive. As with all aspects of maladaptation, a time dimension runs
through each. It is thus important to consider how each symptom is likely to affect the characteristics of
maladaptation both now and/or in the future. Table 3 is simply an illustration of the type of applications
the framework may lend itself towards in seeking to add practical value to decision-makers.

Table 3: Symptoms of maladaptation and their impacts on the characteristics of maladaptation
IMPACT ON
CLIMATE RISK

Planning and management of
adaptation strategies

Political economy
and institutions

Enabling environment
for adaptation

SYMPTOM OF MALADAPTATION

Increased
collective
climate
risk over
time

Increase in
unequal
distribution
of climate
risk over
time

IMPACT ON
WELLBEING
Diminishe
d collective
wellbeing
over time

Not able to learn: A lack of feedback and learning prevents robust decision-making
Risk averse/prone: Not willing, or overly keen, to accept the risks associated with proposed adaptation strategies and
change course
Failure to take advantage of windows of opportunity: Not capitalising on opportunities presented by a changing
climate

x

Overly incentivising adaptation when it is not needed: Adapting too early or adapting too quickly

x

An ineffective enabling environment for fostering innovation: Strategies are either not adopted, adopted too
early/late or not adopted at a fast enough pace
Power and elite capture: Benefits and control over adaptation strategies are held by powerful groups - may enhance
marginalisation of particular social groups
Unwilling to invest or prioritise adaptation strategies ahead of other development alternatives: Effective
adaptation strategies are deemed too high to invest or not deemed a priority at the present
Cultural and social barriers: May prevent the adoption of adaptation strategies, or limit their effectiveness among
particular social groups

x

x

x

Strategies exacerbate existing structures of inequality: Not all recipients benefit equally

x

x

Poor use of information or misunderstanding of system dynamics: Failure to recognise available information
on changing profile of future risk and the interactions between different drivers of risk and vulnerability
Negative externalities: Negative impacts of adaptation strategies not recognised or accounted for (e.g. impacts on
downstream users)
Lack of redundancy: High dependency on critical infrastructure, with few alternatives in case of failure

x

Path dependency: Locking in future development trajectories
Not recognising interactions with wider drivers of development: Strategy that reduces climate risk but reduces
the wellbeing of people and communities
High opportunity and/or sunk costs: Option to adopt alternative adaptation strategies is lost when one is chosen,
because of either limited resourcing or ‘locking-in’ to particular development trajectories
Strategies that contribute to greenhouse gas emissions: Potential to enhance future climate impacts
Promoting incremental adaptation when transformation is needed: Not adapting at fast enough pace

x

x

x

x

Increase in
unequal
distribution
of wellbeing
over time

Tschakert and Dietrich (2010)

x

Barton et al. (2014)

x

Ford et al. (2011); McNeeley
(2012)
Oberlack and Neumarker
(2011)
Jones et al. (2010)

x

x

x

Shackleton et al. (2015)
Huq et al. (2006)

x
x

x

x
x

x

Adger et al. (2009); Jones and
Boyd (2010)
Boutrup Møller and Nielsen
(2013)
Wilby et al. (2009)

x

x

Barnett and O’Neill (2010)
Mailhot and Duchesne (2009)
Granberg and Glover (2011)
Ford et al. (2011)

x
x
x

Source

Dobes (2012)

x

x

x

Barnett and O’Neill (2010)
Rickards and Howden (2012)

In listing some of the key symptoms of maladaptation, it is evident that many can be grouped together.
Below, we describe three separate groupings, and provide further brief details of some of the individual
symptoms that fall within them.
6.1

Enabling environments for optimal adaptation

A context where few incentives for innovation exist (perhaps because of a lack of social safety nets) may
discourage people or communities from trying new ideas or implementing radically new policy options
(Jones et al., 2010). In such cases, it is common for adaptation strategies to be adopted at an insufficient
pace to keep up with future risk. The alternative is also possible, whereby over-incentivisation can result in
adoption of strategies too quickly. Related to this is the issue of risk acceptance, whereby societies or
individuals that are risk-averse may be unlikely to accept the risks associated with adopting new strategies,
particularly if they involve a significant departure from current development trajectories. Likewise, those
that are risk-prone may be likely to push ahead with change when no change is needed, or when the
adoption of adaptation strategies arises too early for successful uptake and adoption at scale (Barton et al.,
2014). Interestingly, as climate change is likely to exacerbate many future risks, it is also possible to consider
those who are reluctant to adapt and change as ‘risk-prone’, such as those willing to ‘ride it out’ in the face
of likely changes to future risk profiles.
To work through another example, societies and groups that fail to learn from past and current experiences
and adapt their behaviour accordingly in the face of change are less likely to lead successful adaptation
outcomes than those that do (Kristjanson et al., 2014; Williams et al., 2015). Again, a failure to create a
suitable enabling environment does not necessarily lead to maladaptive outcomes. However, from the
perspective of a policymaker or planner, knowing a particular strategy has a high risk of contributing to
maladaptation, and identifying the most appropriate ways of addressing these symptoms, is key to ensuring
successful outcomes (Tschakert and Dietrich, 2010).
A final enabling environment relates to windows of opportunity. Often, the ability to make large or
meaningful adjustments (whether with regard to public policy or personal behaviours) is limited in time
(Ford et al., 2011; McNeeley, 2012). As an example of this, the longest time frame for government decisionmaking in Malawi is currently in the order of 10-15 years into the future, through its Vision 2020 strategy.
Although this document alludes to climate change objectives, long-term climate information is currently
not used to guide projects and policies, and there is little evidence of ministries using longer-term climate
information in current decision-making (Vincent et al., 2014). Since the current Vision is nearing its end,
the development of a successor is underway. This presents an opportunity to embed climate information
in an influential long-term development strategy. If this is missed, there is a risk of coming up against
considerable institutional barriers in encouraging uptake later on.
6.2

Political economy and institutions

The political economy of institutions is complex everywhere, but not least in developing countries (Jones
et al., 2014, 2015). Governance networks are often made up of multiple institutions, including government,
civil society, donors and NGOs. The power dynamics inherent in these networks play out in the design and
prioritisation of adaptation and development strategies, invariably representing the interests of some groups
and not others (Shackleton et al., 2015).
The priorities and interests of those in power will likely determine allocation of resources and available
options for adaptation. These dynamics may result in unwillingness to invest in particular adaptation
options or in reducing climate risk in development strategies, the result being that opportunities for optimal
adaptation are missed or at worst lead to maladaptation (Huq et al., 2006). In other cases, and especially in
developing countries, the urgent need to address immediate development concerns such as health or

education may override commitment to tackling climate change. Often, scarce resources must be allocated
to these priority areas before investing in climate change adaptation.
Perceptions of risk are filtered through cultural and social lenses that can act as barriers to adaptation (Adger
et al., 2013; IFRC, 2014). For example, in many cultures, understandings of environmental change and risk
are perceived through impacts on sense of place (Fresque-Baxter and Armitage, 2012) or through spiritual
beliefs (Schipper, 2008). In turn, perceptions of risk, and how to respond to them, influence choices about
adaptation (Jones et al., 2010; Nielsen and Reenberg, 2010).
Existing structures of inequality already affect adaptive capacity and can be exacerbated when different
adaptation options benefit different groups. As an example, neglecting to mainstream gender into
adaptation strategies can reinforce existing imbalances (Boutrup Møller and Nielsen, 2013). At the same
time as differentially affecting the wellbeing of groups of society, such strategies can also lead to increased
climate risk, through loss of adaptive capacity associated with employment opportunities or through
increased exposure to hazards for women (Denton, 2002).
6.3

Planning and management of adaptation strategies

Adaptation strategies should be devised with full recognition of the multi-stressor contexts facing poor and
vulnerable communities. Nonetheless, there are significant difficulties inherent in understanding complex
social-ecological systems and in applying climate science, which make it nearly impossible to make accurate
predictions about impacts (Jones et al., 2015). Rather, strategies have to be developed within an envelope
of uncertainty, which is often difficult to define in the present, let alone in the future. For these reasons, it
may be that the negative externalities associated with a strategy, for example those leading to increased risk
of diminished wellbeing or increased climate risk, are not recognised or adequately accounted for (Barnett
and O’Neill, 2010).
Redundancy is the idea that, if a system remains diverse in its structure and function, it is less likely to be
affected by shocks and stresses. For example, a drylands community may derive livelihoods from a diverse
base of natural resources and employment activities, ensuring capacity to cope if a drought or flood event
affects one of these. If an adaptation or development strategy encourages reliance on a single, high-income,
livelihood strategy, climate risk may be increased for that community over the long term as redundancy is
lost from the system (Mailhot and Duchesne, 2009).
In this way, strategies may similarly lock in future development trajectories, or create path dependency. For
example, hard engineering solutions to reducing climate risk, for example sea walls, versus ecosystem-based
approaches, for example mangrove restoration, might have this effect (Carabine et al., 2015). Alternatively,
development of long-lived infrastructure that does not adequately consider future climate change and
variability can lock in development trajectories associated with urban development or transportation
networks (Jones et al., 2015). The opportunity costs in these examples may also be sufficiently high so as
to lead to maladaptive outcomes.
In some cases, practitioners may decide to take a course of climate action that contributes to reduction of
greenhouse gas emissions, without additional measures for adaptation or development. Given that further
climate change is inevitable in the coming decades and the risks for developing countries, and arid and
semi-arid areas in particular, are high (IPCC, 2014), such a strategy is likely to lead to increased climate risk
compared with integration of adaptation, mitigation and development approaches (Mitchell and Maxwell,
2010). For example, many semi-arid communities are energy-poor, with lack of supply hindering sustainable
development. Meeting demand can be achieved through low-carbon technologies that lead to reduced
carbon emissions at the same time as increasing adaptive capacity at the community level. Geothermal and
solar energy is already utilised extensively in Kenya for both large-scale and decentralised electricity

production, but distribution of these resources can limit the extent to which these strategies are pursued
(IPCC, 2014).
Often, practitioners promote incremental adaptation where transformation is needed, for example
advocating changes in cropping regimes, when what is required is transformation to large-scale innovations
in agricultural technologies (Rickards and Howden, 2002). Doing so can increase the level and distribution
of risk for communities where the opportunity costs of failing to transform are high.
6.4

Taking the framework forward

Table 3 demonstrated the sort of tool the framework can apply itself towards. Indeed, it is applications such
as these that can help identify symptoms and actions with a high likelihood of leading to maladaptive
outcomes that are of most relevance to decision-makers. Waiting until a strategy has finished in order to
evaluate whether it has contributed to maladaptation or not is far from ideal in guiding real-world decisions
today – indeed, the time-based element of the framework means strategies may only become maladaptive
long after a project has finished. Identifying other symptoms of maladaptation, and highlighting the
enabling environments, political and institutional settings and management contexts where these are likely
to lead to maladaptation, is an important next step. Indeed, the framework itself needs to be further
validated and applied in practice. Efforts to ground-truth each of the characteristics, and provide contextual
detail for each, will be key to the development of qualitative and quantitative indicators. Lastly, identifying
the right types of toolkits that the framework can lend itself towards (such as those outlined in Section 4.5),
based on practitioners’ needs, and findings ways of communicating many of the abstract concepts and
terms to non-specialists will determine the utility of the framework in practice.
7. Conclusions
In this paper, we outline five areas of conceptual clarity needed in understanding and evaluating
maladaptation. We present the groundwork for a conceptual framework that can lend itself to qualitative
and quantitative assessment of adaptation strategies, and clarify the differences between four distinct types
of adaptation outcomes – ranging from optimal adaptation to maladaptation. Most importantly, we use the
framework to highlight a number of different ‘symptoms’ that can act as early warnings for maladaptive
outcomes, hoping to guide policymakers in achieving early diagnosis. Where possible, we have provided
real and hypothetical examples of where the framework could and should be applied.
In doing so, our aim has been to make this onerous concept more tractable and applicable to planners and
practitioners so as to diagnose strategies likely to lead to maladaptation. It is our hope that this paper will
stimulate debate and galvanise interest in advancing efforts to understand and, critically, to avoid
maladaptation in the face of increasing climate risks in the coming decades.
Acknowledgements
The authors are indebted to Minte Bezabih, Florence Crick, Guy Jobbins, Richard Klein, Hayley Leck and
Thomas Tanner for valuable feedback and critical reviews. We are also grateful to Rajeshree Sisodia and
Roo Griffiths for editing and support.

References
Adger, W.N., Arnell, N.W. and Tompkins, E.L. (2005) ‘Successful Adaptation to Climate Change across
Scales’. Global Environmental Change 15(2): 77-86.
Adger, W.N., Dessai, S., Goulden, M., Hulme, M., Lorenzoni, I., Nelson, D.R., Wolf, J. and Wreford, A.
(2009) ‘Are There Social Limits to Adaptation to Climate Change? Climatic Change 93(3-4): 335-354.
Adger, W.N., Barnett, J., Brown, K., Marshall, N. and O'Brien, K. (2013) ‘Cultural Dimensions of Climate
Change Impacts and Adaptation’. Nature Climate Change 3: 112-117.
Agard, J., Schipper, L., Birkmann, J., Campos, M., Dubeux, C., Nojiri, Y., Olsson, L., Osman-Elasha, B.,
Pelling, M., Prather, M., Rivera-Ferre, M., Ruppel, O.,Sallenger, A., Smith, K., St. Clair, A. (2014)
‘Glossary’, in C.B. Field, V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M.
Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R.
Mastrandrea, and L.L. White (eds) Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global
and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of the IPCC.
Cambridge and New York: Cambridge University Press.
Agrawala, S., Carraro, M., Kingsmill, N., Lanzi, E., Mullan, M. and Prudent-Richard, G. (2011) Private Sector
Engagement in Adaptation to Climate Change: Approaches to Managing Climate Risks. Paris: OECD.
Badiani, R., Jessoe, K.K. and Suzanne, P. (2011) ‘Development and the Environment: The Implications of
Agricultural Electricity Subsidies in India’. The Journal of Environment Development 21(2): 244-262.
Barnett, J. and O’Neill, S. (2010) ‘Maladaptation’. Global Environmental Change 20(2): 211-213.
Barton, J., Harris, J. and Krellenberg, K. (2014) ‘Developing Climate Change Adaptation Measures in a
Participatory Process: Roundtable Meetings’, in K. Krellenberg and B. Hansjürgens (eds) Climate
Adaptation Santiago. Berlin and Heidelberg: Springer.
Beyene, T., Lettenmaier, D.P. and Kabat, P. (2010) ‘Hydrologic Impacts of Climate Change on the Nile
River Basin: Implications of the 2007 IPCC Scenarios’. Climatic Change 100(3): 433-461.
Boutrup Møller, E. and Nielsen, M.M. (2013) ‘Inequality in the Effectiveness of Climate Change
Adaptation-A Case Study of Strategic Local Adaptation in Nepal’. Doctoral dissertation.
Brody, A., Demetriades, J. and Espen, E. (2008) ‘Gender and Climate Change: Mapping the Linkages’.
Brighton: BRIDGE, IDS.
Brooks, N. Anderson, S., Ayers, J., Burton, I. and Tellam, I. (2011) Tracking Adaptation and Measuring
Development. London: IIED.
Brooks, N., Fisher, S., Anderson, S., Rai, N., Levine, T. and Karani, I. (2014) Tracking Adaptation and
Measuring Development: A Step-by-Step Guide. London: IIED.
Brown, K. (2011) ‘Sustainable Adaptation: An Oxymoron? Climate and Development 3(1): 21-31.
Burton, I. (2005) ‘Adapt and Thrive: Options for Reducing the Climate Change Adaptation Deficit’. Options
Politiques.
Burton, I. (1996) ‘The Growth of Adaptation Capacity: Practice and Policy’, in J.B. Smith, N. Bhatti, G.V.
Menzhulin, R. Benioff, M. Campos, B. Jallow, F. Rijsberman, M.I. Budyko and R.K. Dixon (eds)
Adapting to Climate Change. New York: Springer.
Burton, I. (1997) ‘Vulnerability and Adaptive Response in the Context of Climate and Climate Change’.
Climatic Change 36(1-2): 185-196.
Carabine, E. (2014) ‘Resilience in the Rangelands ? Responses to Change in the Amboseli Social-Ecological
System, Kenya’. PhD Thesis, University of Sheffield.
Carabine, E., Cabot Venton, C., Tanner, T. and Bahadur, A. (2015) ‘The Contribution of Ecosystem
Services to Human Resilience: A Rapid Review’. London: ODI.
Cole, M.A., Elliott, R.J.R. and Strobl, E. (2014) ‘Climate Change, Hydro-Dependency, and the African Dam
Boom’. World Development 60: 84-98.
De Franca Doria, M., Boyd, E., Tompkins, E.L. and Adger, W.N. (2009) ‘Using Expert Elicitation to Define
Successful Adaptation to Climate Change’. Environmental Science & Policy 12(7): 810-819.
Denton, F. (2002) ‘Climate Change Vulnerability, Impacts, and Adaptation: Why Does Gender Matter?’
Gender & Development 10(2): 10-20.
Djoudi, H. and Brockhaus, M. (2011) ‘Is Adaptation to Climate Change Gender Neutral? Lessons from
Communities Dependent on Livestock and Forests in Northern Mali’. International Forestry Review 13(2):
123-135.

Dobes, L. (2012) ‘Adaptation to Climate Change: Formulating Policy under Uncertainty’. Canberra: Centre
for Climate Economics & Policy, Crawford School of Economics and Government, ANU.
Dubash, N.K. (2002) Tubewell Capitalism: Groundwater Development and Agrarian Change in Gujarat. Oxford:
Oxford University Press.
Eriksen, S. and Brown, K. (2011) ‘Sustainable Adaptation to Climate Change’. Climate and development 3(1):
3-6.
Fan, S., Pandya-Lorch, R. and Yosef, S. (2014) Resilience for Food and Nutrition Security. Washington, DC:
IFPRI.
Field, C.B. (2012) Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation.
Special Report of the IPCC. Cambridge: Cambridge University Press.
Ford, J.D., Berrang-Ford, L. and Paterson, J. (2011) ‘A Systematic Review of Observed Climate Change
Adaptation in Developed Nations’. Climatic Change 106(2): 327-336.
Ford, J.D., Berrang-Ford, L., Lesnikowski, A., Barrera, M. and Heymann, S.J. (2013) ‘How to Track
Adaptation to Climate Change: A Typology of Approaches for National-Level Application’. Ecology and
Society 18(3): 40.
Fresque-Baxter, J.A. and Armitage, D. (2012) ‘Place Identity and Climate Change Adaptation: A Synthesis
and Framework for Understanding’. Wiley Interdisciplinary Reviews: Climate Change 3(3): 251-266.
GoB (Government of Balochistan) (2011) ‘Agriculture Statistics of Balochistan (2009–2010)’. Balochistan:
Department of Agriculture Extension.
Granberg, M. and Glover, L. (2011) ‘Adapting Australian Cities to Climate Change: Is There a Growing
Risk of Maladaptation’. State of Australian Cities Conference, University of Melbourne.
Guivarch, C. and Hallegatte, S. (2013) ‘2C Or Not 2C?’ Global Environmental Change 23(1): 179-192.
Huntjens, P., Lebel, L., Pahl-Wostl, C., Camkin, J., Schulze, R. and Kranz, N. (2012) ‘Institutional Design
Propositions for the Governance of Adaptation to Climate Change in the Water Sector’. Global
Environmental Change 22(1): 67-81.
Huq, S., Reid, H. and Murray, L.A. (2006) Climate Change and Development Links. London: IIED.
IFRC (International Federation of Red Cross and Red Crescent Societies) (2014) World Disaster Report: Focus
on Culture and Risk. Geneva: IFRC.
IPCC (Intergovernmental Panel on Climate Change) (2014) Climate Change 2014: Impacts, Adaptation, and
Vulnerability. Part B: Regional Aspects. Contribution of Working Group II to the Fifth Assessment Report
of the IPCC. Cambridge and New York: Cambridge University Press.
Jones, L. and Boyd, E. (2011) ‘Exploring Social Barriers to Adaptation: Insights from Western Nepal’.
Global Environmental Change 21(4): 1262-1274.
Jones, L., Ludi, E. and Levine, S. (2010) ‘Towards a Characterisation of Adaptive Capacity: A Framework
for Analysing Adaptive Capacity at the Local Level’. London: ODI.
Jones, L., Ludi, E., Carabine, E., Grist, N., Amsalu, A., Artur, L., Bachofen, C., Beautement, P., Broenner,
C., Bunce, M., Mendler de Suarez, J., Muhumuza, W., Suarez, P. and Zacarias, D. (2014) ‘Planning for
an Uncertain Future: Promoting Adaptation to Climate Change through Flexible and Forward-looking
Decision Making’. London: ACCRA.
Jones, L. Carabine, E. Roux, J. and Tanner, T. (2015) ‘Promoting the Use of Climate Information to
Achieve Long-Term Development Objectives in Sub-Saharan Africa: Results from the Future Climate
For Africa Scoping Phase’. London: Climate and Development Knowledge Network.
Kahneman, D., Diener, E. and Schwarz, N. (eds) (1999) Well-Being: Foundations of Hedonic Psychology. New
York: Russell Sage Foundation.
Kates, R. (2000) ‘Cautionary Tales: Adaptation and the Global Poor’. Climatic Change 45: 5-17.
Khair, S.M., Mushtaq, S. and Reardon-Smith, K. (2014) ‘Groundwater Governance in a Water-Starved
Country: Public Policy, Farmers' Perceptions, and Drivers of Tubewell Adoption in Balochistan,
Pakistan’. Groundwater.
King, C. and Salem, B. (2012) ‘A Socio-Ecological Investigation of Options to Manage Groundwater
Degradation in the Western Desert, Egypt’. Ambio 41(5): 490-503.
Klein, R.J.T, Midgley, G.F., Preston, B.L., Alam, M., Berkhout, F.G.H., Dow, K. and Shaw, M.R. (2014)
‘Chapter 16: Adaptation Opportunities, Constraints and Limits’, in C.B. Field, V.R. Barros, D.J. Dokken,
K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma,
E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White (eds) Climate Change 2014:
Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group
II to the Fifth Assessment Report of the IPCC. Cambridge and New York: Cambridge University Press.

Klinsky, S., Dowlatabadi, H. and McDaniels, T. (2012) ‘Comparing Public Rationales for Justice Trade-offs
in Mitigation and Adaptation Climate Policy Dilemmas’. Global Environmental Change 22(4): 862-876.
Kristjanson, P., Harvey, B., Van Epp, M. and Thornton, P.K. (2014) ‘Social Learning and Sustainable
Development’. Nature Climate Change 4(1): 5-7.
Lambruso, D. (2014) ‘Examining the Utility and Use of Long-Term Climate Information for Hydropower
Schemes in Sub-Saharan Africa’. Oxford: HR Wallingford.
Lee, J., (2007) ‘Climate Change and Equity in Victoria: Social Impacts of Climate Change on Low-Income
Earners’. Melbourne: Friends of the Earth.
Lemos, M.C., Boyd, E., Tompkins, E.L., Osbahr, H. and Liverman, D. (2007) ‘Developing Adaptation and
Adapting
Development’.
Ecology
and
Society
12(2):
26.
http://www.ecologyandsociety.org/vol12/iss2/art26/
Magnan, A. (2014) ‘Avoiding Maladaptation to Climate Change: Towards Guiding Principles. S.A.P.I.EN.S:
Surveys and Perspectives Integrating Environment and Society 7(1).
Mailhot, A. and Duchesne, S. (2009) ‘Design Criteria of Urban Drainage Infrastructures under Climate
Change’. Journal of Water Resources Planning and Management 136(2): 201-208.
McCarthy, J.J., Canziani, O., Leary, N.A., Dokken, D.J. and White, K.S. (2001) ‘Climate Change 2001:
Impacts, Adaptation and Vulnerability’. IPCC Working Group II, Cambridge: Cambridge University
Press.
McNeeley, S.M. (2012) ‘Examining Barriers and Opportunities for Sustainable Adaptation to Climate
Change in Interior Alaska’. Climatic Change 111(3-4): 835-857.
Mitchell, T. and Maxwell, S. (2010) ‘Defining Climate Compatible Development’. London: ODI.
Moser, S.C. and Ekstrom, J.A. (2010) ‘A Framework to Diagnose Barriers to Climate Change Adaptation’.
Proceedings of the National Academy of Sciences 107(51): 22026-22031.
Mustafa, D. and Qazi, M.U. (2007) ‘Transition from Kareze to Tubewell Irrigation: Development,
Modernization and Social Capital in Balochsitan, Pakistan’. World Development 35(10): 1796-1813.
Nielsen, J.O. and Reenberg, A. (2010) ‘Cultural Barriers to Climate Change Adaptation: A Case Study from
Northern Burkina Faso’. Global Environmental Change 20: 142-152.
Niemeyer, S., Petts, J. and Hobson, K. (2005) ‘Rapid Climate Change and Society: Assessing Responses and
Thresholds’. Risk Analysis 25: 1443-1456.
Noble, I.R., Huq, S., Anokhin, Y.A., Carmin, J., Goudou, D., Lansigan, F.P., Osman-Elasha, B. and
Villamizar, A. (2014) ‘Adaptation Needs and Options’, in C.B. Field, V.R. Barros, D.J. Dokken, K.J.
Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma,
E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White (eds) Climate Change 2014:
Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group
II to the Fifth Assessment Report of the IPCC. Cambridge and New York: Cambridge University Press.
Nozieres, M.O., Moulin, C.H. and Dedieu, B. (2011) ‘The Herd, a Source of Flexibility for Livestock
Farming Systems Faced with Uncertainties?’ Animal 5(9): 1442-1457.
Oberlack, C. and Neumärker, B. (2011) ‘Economics, Institutions and Adaptation to Climate Change’.
Working Paper 04-2011. Freiburg: Constitutional Economics Network.
OECD (Organisation for Economic Co-operation and Development) (2009) Policy Guidance on Integrating
Climate Change Adaptation into Development Co-operation. Paris: OECD.
Onta, N. and Resurreccion, B.P. (2011) ‘The Role of Gender and Caste in Climate Adaptation Strategies in
Nepal: Emerging Change and Persistent Inequalities in the Far-Western Region’. Mountain Research and
Development 31(4): 351-356.
Oppenheimer, M., Campos, M., Warren, R., Birkmann, J., Luber, G., O’Neill, B. and Takahashi, K. (2014)
‘Emergent Risks and Key Vulnerabilities’, in C.B. Field, V.R. Barros, D.J. Dokken, K.J. Mach, M.D.
Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel,
A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White (eds) Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to the
Fifth Assessment Report of the IPCC. Cambridge and New York: Cambridge University Press.
Parry, M., Canziani, O.F., Palutikof, J.P., van der Linden, P.J. and Hanson, C.E. (eds) (2007) ‘Contribution
of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change, 2007’. Cambridge and New York: Cambridge University Press.
Pittock, J. (2011) ‘National Climate Change Policies and Sustainable Water Management: Conflicts and
Synergies’. Ecology and Society 16: 1-25.

Preston, B.L., Dow, K. and Berkhout, F. (2013) ‘The Climate Adaptation Frontier’. Sustainability 5(3): 10111035.
Ranger, N., Millner, A., Dietz, S., Fankhauser, S., Lopez, A. and Ruta, G. (2010) Adaptation in the UK: A
Decision-Making Process. London: Environment Agency.
Reynolds, J., Stafford Smith, D., Lambin, E., Turner, B., Mortimore, M., Batterbury, S., Downing, T.,
Dowlatabadi, H., Fernandez, R., Herrick, J., Huber-Sannwald, E., Jiang, H., Leemans, R., Lynam, T.,
Maestre, F., Ayarze, M. and Walker, B. (2007) ‘Global Desertification: Building a Science for Dryland
Development’. Science 316: 847-851.
Rickards, L. and Howden, S.M. (2012) ‘Transformational Adaptation: Agriculture and Climate Change’.
Crop and Pasture Science 63(3): 240-250.
Satterthwaite, D., Huq, S., Reid, H., Pelling, M. and Romero Lankao, P. (2009) ‘Adapting to Climate Change
in Urban Areas: The Possibilities and Constraints in Low- and Middle-Income Nations’, in J. Bicknell,
D. Dodman and D. Satterthwaite (eds) Adapting Cities to Climate Change. London: Earthscan.
Schipper, E.L.F. (2008) ‘Religion and Risk: The Challenge of Harnessing Faith and Reducing Exposure’.
Paper for Living with Climate Change: Are There Limits to adaptation? Conference, London, 7-8
February.
Shackleton, S., Ziervogel, G., Sallu, S., Gill, T., and Tschakert, P. (2015) ‘Why Is Socially-Just Climate
Change Adaptation in Sub-Saharan Africa So Challenging? A Review of Barriers Identified from
Empirical Cases’. Wiley Interdisciplinary Reviews: Climate Change.
Smit, B. (ed.) (1993) Adaptation to Climatic Variability and Change: Report of the Task Force on Climate Adaptation.
Guelph: Canadian Climate Program, University of Guelph.
Smith, J.B. (1997) ‘Setting Priorities for Adapting to Climate Change’. Global Environmental Change 7(3): 251264.
Smith, J.B and Lenhart, S.S. (1996) ‘Climate Change Adaptation Policy Options’. Climate Research 6: 193201.
Tay, L., Kuykendall, L. and Diener, E. (2015) ‘Satisfaction and Happiness–The Bright Side of Quality of
Life’, in W. Glatzer, L. Camfield, V. Møller and M. Rojas (eds) Global Handbook of Quality of Life. The
Hague: Springer Netherlands.
Tompkins, E.L., Nicholson-Cole, S.A., Hurlston L.-A., Boyd, E., Brooks Hodge, G., Clarke, J., Gray, G.,
Trotz, N. and Varlack, L. (2005) ‘Surviving Climate Change in Small Islands – A Guidebook’. Norwich:
Tyndall Centre for Climate Change Research.
Traore, S. and Owiyo, T. (2013) ‘Dirty Droughts Causing Loss and Damage in Northern Burkina Faso’.
International Journal of Global Warming 5(4): 498-513.
Tschakert, P. and Dietrich, K.A. (2010) ‘Anticipatory Learning for Climate Change Adaptation and
Resilience’. Ecology and Society 15(2): 11.
Vincent, K., Dougill, A.J., Dixon, J., Stringer, L.C., Cull, T., Mkwambisi, D. and Chanika, D. (2014) ‘Actual
and Potential Weather and Climate Information Needs for Development Planning in Malawi: Results
of a Future Climate for Africa Pilot Case Study’. Pietermaritzburg and Leeds: Kulima Integrated
Development Solutions and University of Leeds.
Warner, K., van der Geest, K. and Kreft, S. (2013) ‘Pushed to the Limit: Evidence of Climate ChangeRelated Loss and Damage When People Face Constraints and Limits to Adaptation’. Report 11. Bonn:
UNU-EHS.
Wilby, R.L., Troni, J., Biot, Y., Tedd, L., Hewitson, B.C., Smith, D.M. and Sutton, R.T. (2009) ‘A Review
of Climate Risk Information for Adaptation and Development Planning’. International Journal of
Climatology 29(9): 1193-1215.
Williams, C., Fenton, A. and Huq, S. (2015) ‘Knowledge and Adaptive Capacity’. Nature Climate Change 5:
82-83.
World Bank (2010) ‘World Development Report: Development in a Changing Climate’. Concept Note.
Washington, DC: World Bank.

