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Explaining and overcoming barriers to climate
change adaptation

Klaus Eisenack™, Susanne C. Moser?, Esther Hoffmann?3, Richard J. T. Klein*®, Christoph Oberlack®,
Anna Pechan’, Maja Rotter’ and Catrien J. A. M. Termeer®

The concept of barriers is increasingly used to describe the obstacles that hinder the planning and implementation of climate
change adaptation. The growing literature on barriers to adaptation reveals not only commonly reported barriers, but also
conflicting evidence, and few explanations of why barriers exist and change. There is thus a need for research that focuses on
the interdependencies between barriers and considers the dynamic ways in which barriers develop and persist. Such research,
which would be actor-centred and comparative, would help to explain barriers to adaptation and provide insights into how to

overcome them.

change has become a necessity globally. However, practition-

ers, policymakers and scientists encounter and report on
many barriers that impede adaptation planning and implementa-
tion"?. Implementation of adaptation is not keeping pace with the
ever-increasing need: the ‘adaptation deficit™ is getting wider. It is
therefore critically important to identify and analyse barriers to
adaptation to identify possible opportunities to overcome them. This
Perspective takes stock of current knowledge and outlines the con-
tours of a research agenda to identify, explain and overcome barriers
to adaptation.

Generally defined, barriers to adaptation are challenges, obstacles,
constraints or hurdles that impede adaptation®. For example, invest-
ment to increase the robustness of infrastructure to more frequent
extreme weather events might be delayed due to a lack of financial
resources. Our Perspective focuses on barriers that are conceptualized
as being related to human actions or decisions, and, as opposed to lim-
its, surmountable in principle (for example, through concerted effort).
We propose a more precise definition of barriers to adaptation below.

There is an increasing body of case study literature on the barri-
ers to adaptation. This literature carefully describes and categorizes
barriers in different ways®~”. Research is, however, still far from con-
clusive on causal explanations for the occurrence of barriers and on
how they can be overcome. This Perspective is based on an inten-
sive reflection during an international workshop on the barriers to
adaptation to climate change held in Berlin in 2012. This workshop
synthesized participants’ expertise and knowledge of the literature
with a qualitative approach (see http://www.climate-chameleon.de/
htm_engl/workshop_engl for detailed documentation). The work-
shop results are further substantiated in this article by drawing on a
large sample of peer-reviewed papers, some published interim.

The following three sections report on the state of research on
barriers to adaptation and identify limitations of current research. To
address these research gaps, we propose components for a research
agenda in the fourth section. We argue that more systematic causal
explanations are crucial for overcoming barriers. Case studies need

Q daptation to the unavoidable consequences of climate

to be compared and synthesized into higher-order findings that
enable generalization and/or explication of how contextual factors
modify the general insights. We conclude with crucial proposals to
generate more broadly applicable and transferable knowledge on
how decision-makers could avoid, reduce or overcome those barri-
ers perceived as problematic.

Conceptualizing barriers to adaptation

The IPCC’s fifth assessment report characterizes adaptation barri-
ers (synonymous with adaptation constraints) as “factors that make
it harder to plan and implement adaptation actions or that restrict
options”* Only a few studies on barriers to adaptation provide a
clear-cut definition beyond the IPCC characterization’. To compli-
cate matters, researchers use the term differently. Some scholars use
the terms ‘limits’ and ‘barriers’ interchangeably®®, but more often
they have different meanings. Whereas barriers are considered sur-
mountable or mutable, limits are seen to be absolute or unsurpass-
able''2, The concept of barriers has also been defined in relation
to adaptive capacity. Barriers are understood as either a reason for
adaptive capacity not being translated into action®*', or as one rea-
son for low adaptive capacity'>'e.

Moser and Ekstrom'! define barriers as obstacles that make adap-
tation less efficient, less effective or may require changes that lead to
missed opportunities or higher costs. They can be overcome, avoided
or reduced by individual or collective action with concerted effort,
creative management, changed ways of thinking, political will, and
reprioritization of resources, land uses and institutions. Barriers can
arise from three sources: the actor(s) making adaptation-related deci-
sions, the context (for example, social, economic or biophysical) in
which the adaptation takes place or the system that is at risk of being
affected by climate change (called ‘system of concerr’). This con-
ceptualization follows a positive (that is, descriptive or explanatory)
approach instead of a normative one in which barriers are judged as
inherently problematic.

Eisenack and Stecker'® also take a positive approach, and argue
for a precise specification of (1) the adaptations to which a barrier
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refers, and (2) the means necessary to implement these adaptations.
The conditions that give reason to why these means are not employed
for the specified adaptations are called barriers. This conceptualiza-
tion emphasizes that barriers are relative to the specified adaptive
actions that are considered, to the actors that may exercise them
and to the specific situation in which they may be taken. In line
with other work', Eisenack and Stecker'® and Moser and Ekstrom'
recognize the role of norms and values in understanding barriers.
Research on barriers, however, does not need to make such value
judgements. There might be barriers that are judged as being prob-
lematic by one actor and viewed as beneficial by others. The actor
would prefer to remove these barriers, while others would probably
work with them strategically.

Taking account of these considerations, we propose the follow-
ing refined definition here: a ‘barrier to adaptation’ is (1) an impedi-
ment (2) to specified adaptations (3) for specified actors in their
given context that (4) arise from a condition or set of conditions. A
barrier can be (5) valued differently by different actors, and (6) can,
in principle, be reduced or overcome. In this definition, conditions
are the attributes of adaptations, actors, and their context.

Commonly reported barriers

The growing number of case studies and theoretical work has
produced a large collection of commonly reported barriers>7-2!.
Several attempts have been made to categorize these barriers>'"".
Ekstrom and Moser®, for example, identify four categories of barri-
ers most commonly encountered in the local urban context: insti-
tutional, attitudinal, financial and political. Biesbroek ef al.® identify
seven barrier categories: (1) conflicting timescales, (2) substantive,
strategic and institutional uncertainty, (3) institutional crowdedness
and institutional void, (4) institutional fragmentation, (5) lack of
awareness and communication, (6) motives and willingness to act,
and (7) lack of resources.

At this abstract level, most of these barrier categories are not
specific to the governance of climate adaptation. Other change, policy
and management processes encounter similar barriers. Governance
of adaptation faces many of the same difficulties involved in dealing
with other complex problems. Some scholars, however, argue that
there is a set of barriers that are particular for adaptation???. For
example, conflicting timescales can be very pronounced, as short-
term interventions based on a long-term vision demand an enduring
commitment by taxpayers, politicians and the private sector; persis-
tent uncertainties about the nature and scale of risks and the effec-
tiveness of adaptations feature strongly, particularly in the context of
large-scale adaptation investments?*?; and institutional fragmenta-
tion is a persistent problem, as many adaptation strategies depend on
the interaction of various sectors, for example, in water management,
spatial planning and infrastructure design, and from various policy
levels, from local to global®*.

These general and descriptive barrier categories subsume a wide
variety of specific barriers that are highly context and actor specific.
As an example, in the Chilean capital Santiago, institutional frag-
mentation hinders urban adaptation as the regional decision-making
authority is dispersed among 52 mayors®. In other cities, the most
crucial barrier can stem from institutional fragmentation among
administrative departments?”’. With regard to political barriers, in
some cases, elected officials delay adaptation due to high costs®; in
others, delays are due to the complexity of the system to be adapted
or the perceived trade-offs among different constituencies?*.

Why do these commonly reported barriers appear? What makes
them often so persistent? Few systematic explanations are offered in
the literature. Many studies are primarily descriptive and do not trace
the origins of barriers, whereas others identify different, and some-
times diverging, reasons for the same type of barrier. For instance,
while a low priority for adaptation in urban policy agendas has
been traced to low awareness about climate impacts among citizens
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and administrative staff*’, the same barrier has been attributed to
unclear roles and responsibilities in the Australian multi-level gov-
ernance system®. A financial constraint impeding the assessment
of adaptation options might result from an actor having failed to
secure an appropriate budget (even though the municipality is in
a healthy financial situation), or from a widespread financial crisis
(in this case the cause is contextual)®*.. Low problem awareness at
the local level is sometimes traced back to a low priority for adapta-
tion at higher institutional levels®; in other instances, it results from
unclear responsibilities for adaptation at the local level®. Missing
leadership, and also dominant leadership by certain actors, can lead
to an absence of appropriate decision-making routines?**-*. And,
finally, a lack of local leadership is frequently explained by missing
top-down support?”¥, but too much involvement from higher levels
can also discourage local leadership****. Importantly, these diverging
findings do not indicate disagreement in the scientific literature, but
stem from differences in the cases studied.

Moreover, some studies indicate that different barriers cannot be
understood inisolation. Long-term financial shortages give rise toand
magnify other barriers, such as those stemming from lack of infor-
mation, inadequate interagency coordination and specific personal
beliefs***. Other studies conclude that the absence of appropriate
decision-making routines can be the underlying reason for inap-
propriate budgets?”. Uncertainty and lack of awareness can impede
adaptation and interact bidirectionally: uncertainty can undermine
the motivation of actors to become more aware, while lack of aware-
ness can inhibit efforts directed towards reducing uncertainty*'.

To complicate matters, barriers are not static but change over
time. For example, budget constraints can become more pressing
over time, for example, due to a broad financial crisis or local budg-
etary priorities given to other policy issues®*2. Adaptation investment
in long-lived infrastructure is strongly shaped by competition regu-
lation and expectations about the future®*. At the same time, the
current needs, options and costs of adaptation depend on investment
decisions made in the past®***. Both past decisions and current
barriers to adaptation may lead to path dependencies that constrain
future action®.

Taken together, current barrier research offers a broad and
diverse empirical and conceptual base. Few studies, however,
explain the occurrence of barriers. If explanations are offered, they
mostly apply to the unique case under investigation, with little
grounds yet for generalization. Although single studies illustrate the
importance of understanding how barriers are related to each other
or how they change over time, there is a need to address these ques-
tions explicitly and systematically for a broader set of cases. Existing
meta-studies (including the IPCC’s fifth assessment report*) cat-
egorize barriers into variably generic or fine-grained lists. Barrier
categories are, however, primarily descriptive and do not yet offer
systematic explanations.

Overcoming barriers

So far, there are only a few studies that explicitly investigate how
barriers perceived as problematic might be overcome. Yet some
studies of instances where adaptation is already occurring provide
insights on enabling factors that either prevent barriers from emerg-
ing or that help actors to deal with them®*#,

Of those actions that have already been implemented, only a few
have been large or costly*”*’, and many are essentially extensions
of previous policies. A related and important enabling condition is
the integration of adaptation into other policies (frequently called
‘mainstreaming, for example, by including climate change projec-
tions in water management, urban planning or health®*?). Also,
experience of extreme events or significant climate variability can
initiate adaptation planning*. Keskitalo et al>* found that extreme
events opened policy windows for adaptation in the United Kingdom,
Sweden and Finland, but not in Italy — a contrast attributed to the
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different interpretation of the events and the available policy options
in Italy. Generally, much observable adaptation to date involves
building internal capacity (for example, creating a knowledge base
among staff, assessing risks, improving internal communication and
establishing collaborative partnerships)®. Other ways of overcom-
ing barriers are informal partnerships, formal interagency working
groups and other deliberative venues®.

National and international policies can also enable, incentivize or
prescribe adaptation measures®. Clear assignment of responsibili-
ties and accompanying monitoring mechanisms can overcome bar-
riers®. However, top-level involvement can also discourage local
adaptation®®*. National policies need to take into account local cir-
cumstances®>*%. On the other hand, action on the national level may
be substituted by local efforts, for example, through regional and
local actor networks**° or individual leaders.

As research on barriers to date indicates, many barriers have
deep historical roots®!”?”#**13_ Furthermore, it takes time to over-
come them. For example, first steps are frequently driven and led
by a few committed individuals (for example, a staff member or
elected official) who create the necessary action space for other
actors®”**-¢2 This can require enduring local leadership® or stable
support from higher governance levels*'. Leadership (regardless of
position or authority) can be crucial in the early stages of adaptation.
Inspired leadership can establish novel governance mechanisms
and create a significantly changed context for decision-making?”*".
The set of involved actors may change if clear responsibilities are
assigned. On the other hand, reliance on individual leaders can
also make jurisdictions susceptible to abuse of power, stalled social
learning and dominance by single influential actors*. Individual
leadership has been found to undermine mutual ownership among
administrative departments, thus challenging the coordination of
adaptation activities®.

To summarize the current knowledge, only a few studies yield sys-
tematic insights into how barriers can be overcome. Reported obser-
vations of ‘early adopters’ indicate that there are no one-size-fits-all
solutions, probably reflecting the multiple and context-specific ori-
gins of barriers. Moreover, overcoming barriers can be pictured as
a process in time (for example, involving leadership), adding to the
difficulties of making a systematic analysis. In short, the limitations
of our current knowledge on overcoming barriers are related to
the limited state of the art in systematically explaining barriers. A
clear understanding of the underlying causes giving rise to barriers
would offer entry points for reducing or overcoming them, or — in
those cases where barriers are judged as beneficial — for strategically
upholding them. Given the widening adaptation deficit, we see such
research not only as beneficial in its own right, but also as highly
policy and practice relevant.

Proposals for a research agenda
The above examples and categories of barriers suggest a rich and
vibrant foundation for research on adaptation. Yet, the transferabil-
ity of knowledge on why barriers emerge and how they might be
addressed is still quite limited. An important next step now is to
go beyond describing and enumerating barriers towards explaining
them, to provide clear and valid analyses leading to identification of
entry points and strategies for intervention. Although studies occa-
sionally indicate the importance of a dynamic perspective and con-
sideration of causal interdependencies among barriers, these issues
are yet rarely researched in an explicit way. The huge diversity of
actors and contexts between single cases is clearly a major challenge
in this regard. This section elaborates these research themes further
and makes methodological suggestions.

First, consider interdependency. Some case studies mention
a co-occurrence (or ‘clustering’) of multiple barriers'***”. This
reflects that the barrier categories discussed above are sometimes
independent of each other. But in many cases they are not mutually
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exclusive; in fact, they are often interdependent. Some barriers
from different categories co-occur or reinforce each other; some
‘remote’ and less obvious barriers can cause proximate barriers to
adaptation. Few studies have attempted to trace back the apparent
or proximate set of conditions impeding adaptation to the under-
lying causes of why or how these conditions have arisen and why
they endure'.

For example, unresolved conflicts between the involved actors’
goals can be a proximate impediment to adaptation*”*. But what
is the root cause of such conflicts? A conflict may arise from mul-
tiple actors being affected by the same climate change impacts and
adaptations in different ways. Alternatively, the impacts can cause
resource scarcity as a root of conflict, if accompanied by a lack of
institutionalized mechanisms for conflict resolution. When two
barriers are interdependent, it is not always obvious which of them
underlies the other.

We argue that understanding the interdependencies of bar-
riers is central for explaining their occurrence, persistence and
resolution. It is also crucial from a practical viewpoint. Policies
or approaches to reduce or overcome barriers might prove to be
ineffective if they disregard causal interdependencies, while a well-
designed intervention can simultaneously address multiple related
barriers. It might also be necessary to address multiple interde-
pendent barriers in parallel.

Second, consider dynamics. Several components in the proposed
definition of barriers to adaptation (see above) can be dynamic: the
actors involved and the actions under consideration; the institu-
tional, socioeconomic and — of course — climatic context of the
involved actors; and the value judgements of actors. Dynamics
may be the result of historical events, contingent factors or spe-
cific interventions, or they may be the consequence of specific
interdependencies among barriers. Overlapping with the interde-
pendency theme detailed above, the degree of mutual interaction
can also change over time. Some barriers might reinforce or balance
other barriers over time. For example, interlinked barriers may lead
to vicious or virtuous cycles®, either mutually enforcing or mitigating
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Figure 1| Example of dynamically interlinked barriers. Limited problem
awareness can lead to a slow pace in garnering public acceptance and
support for adaptation?®3°41, In turn, lack of public support can be an
impediment to actors learning about climate change impacts and possible
adaptation actions®?’8, Learning itself is, in turn, a dynamic process that
can build problem awareness over time3®4165,
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a particular cluster of barriers. Figure 1 offers an example of a vicious
cycle, where the existence of some barriers enforces the pace in
which other barriers develop over time. Effective interventions in
such a vicious cycle require that actors understand these dynamics.

When actors get entangled in dynamic webs of barriers, which
interventions can help break through vicious cycles, and when is
the best time to intervene? How can virtuous cycles be initiated?
Planning and implementation of adaptation typically takes time.
Adaptation can be initiated and implemented too late, but as many
adaptation choices are costly, adaptation can also be implemented
too early®®*®. Owing to the long-term nature of the challenge, it is
unavoidable that actors and their contexts will change over time.
Previous barriers are overcome or reduced, and new ones arise.

Finally, consider the methods to advance explanatory adaptation
research with specific focus on the interdependency and dynamics of
barriers. While both research foci are not well established yet, it can
be expected that researching them does not require novel scientific
methods. We instead propose that established comparative, actor-
centred and time-sensitive frameworks and methods are best suited
to advance our understanding of adaptation barriers and to generate
transferable findings that can inform efforts to overcome barriers.

Comparative research designs (comparative case studies, small-N
or large-N studies, meta-analyses and qualitative comparative analy-
sis) can contribute to our causal understanding of the multiple con-
ditions that create barriers, to resolve possibly diverging evidence
and explain interdependencies of barriers. Comparative research can
examine the conditions that are common to different barriers and
the case-specific differences of similar barriers (that emerge from the
actors, the specific contexts in which they act or from the systems
of concern that they attempt to manage). Existing meta-studies of
adaptation at the municipal level, for example, suggest that some bar-
rier categories are interdependent in similar ways across cases, but
interdependencies differ in detail***. Future research may provide
a conceptual synthesis of how barriers combine into common pat-
terns that relate proximate barriers with underlying causes, result-
ing effects and mediating mechanisms*®. We do not claim that
such research can come up with grand generalized explanations of
all barriers and their interdependencies. We believe, however, that it
is worthwhile to attempt to identify communalities of intermediate
generality that can at least be transferred across specified subsets of
cases®. Such research may identify distinct, repeated diagnostic pat-
terns that attribute impasses in adaptation processes to specific gov-
ernance problems. Strategies to overcome barriers may be derived
from previous efforts in cases with a similar diagnosis.

Actor-centred approaches to adaptation research are increasingly
undertaken®'"'>!>* and should be advanced, because, after all, many
barriers to adaptation are related to the actors themselves, and barri-
ers can only be addressed and overcome by actors and actions. Actor-
centred adaptation research takes individuals and collectives, their
actions and how decisions are made as starting points for analysis.
This does not imply an exclusive focus on single actors or disregard of
the institutional systems in which they are embedded, but simply puts
actors at the centre of the analysis. Actor-centred research can focus
on individuals or organizations, citizens, firms or policymakers. Once
the relevant actors are identified, analysis can proceed to explain why
and under which (actor specific or contextual) conditions actions are
undertaken or not (a positive question), or why they should be under-
taken and by whom (a normative question).

Actor-centred approaches can be fruitful for resolving prima facie
diverging evidence. Take extreme events as motivation to begin adap-
tation as a case in point. Many studies find that disasters motivate
adaptation planning**>”, but this need not be the case. Hoffmann
and Rotter” found that managers of selected German utilities had a
low level of awareness for adaptation, due to their perception that the
companies had coped well with extreme weather events in the past
and that future events would not differ greatly from past experience.
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Presumably, actor attributes such as risk perception, understanding
of climate change and coping capacity, together with their guiding
norms and goals, may explain why extreme events motivate action
in some cases, while adaptation is impeded by barriers in other
cases. To put it more generally, actor-centred approaches can help to
develop meaningful frameworks for comparative research to explain
barriers and ways to overcome them. Although we do not suggest a
single and specific framework here, adaptation decision-making can
be researched by mapping the actors’ norms and goals, perceptions,
incentives, authorities, rules and resources with sufficient specificity.
These, in turn, are dependent on the institutional, socioeconomic
and biophysical context, as well as the intrapersonal and commu-
nity attributes of the actors®* %72 Frameworks with such compo-
nents would unpack the heterogeneity of actors and the contexts for
their actions.

Time-sensitive methods from different scientific disciplines can
contribute to explaining dynamically interlinked barriers to adapta-
tion as well as to assessing strategies to overcome barriers over time.
Starting points may be heuristic temporal models of adaptation pro-
cesses and decision-making'"”. Research on institutional change’™,
organizational learning”’ or path dependency®’” may be fruitful
in this context. Applied methods that explicitly deal with changes
over time would be helpful. Longitudinal studies, scenario analy-
sis and backcasting, for example, are established (interdisciplinary)
methods for analysing change™”. Understanding the roots of bar-
riers in historical case studies may help in designing adaptive solu-
tions now. Systems thinking and tools such as causal loop diagrams
can help analyse dynamic interdependencies®-*2. Such diagrams can
visualize dynamic patterns®, thus contributing to the identification
of opportunities for effective interventions.

In summary, using comparative approaches together with an
actor-centred perspective and time-sensitive methods that enable
the analysis of variables influencing adaptation decisions and pro-
cesses would be a significant step forward from the diverse land-
scape of individual case studies or generic conceptualizations
available to date. Identifying common causal patterns, interdepend-
ency and the dynamics of adaptation will significantly advance our
ability to explain the occurrence of barriers and find promising ways
to overcome them.

Conclusions

This Perspective reflected on the growing body of empirical and con-
ceptual research on barriers to adaptation. A rich and diverse set of
case studies forms a solid foundation to improve our understand-
ing of the reasons why adaptation is proceeding more slowly than
the growing urgency of climate change would lead us to expect. This
body of research, however, is mostly descriptive and/or case specific.
We believe that the time is ripe for more explanatory research on bar-
riers: on what causes them, how they interact and change over time.
Comparative, actor-centred and time-sensitive approaches promise
an improved understanding that would help transfer knowledge on
adaptation among places and sectors. Such an in-depth understand-
ing, we believe, would certainly assist decision-makers in planning
and implementing adaptation actions and policies.
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