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Abstract. Several case studies show that social factors like
institutions, perceptions and social capital strongly affect so-
cial capacities to adapt to climate change. Together with eco-
nomic and technological development they are important for
building social capacities.

However, there are almost no methodologies for the sys-
tematic assessment of social factors. After reviewing exist-
ing methodologies we identify the Adaptive Capacity Wheel
(ACW) by Gupta et al. (2010), developed for assessing the
adaptive capacity of institutions, as the most comprehensive
and operationalised framework to assess social factors. The
ACW differentiates 22 criteria to assess 6 dimensions: vari-
ety, learning capacity, room for autonomous change, leader-
ship, availability of resources, fair governance.

To include important psychological factors we extended
the ACW by two dimensions: “adaptation motivation” refers
to actors’ motivation to realise, support and/or promote adap-
tation to climate; “adaptation belief” refers to actors’ per-
ceptions of realisability and effectiveness of adaptation mea-
sures.

We applied the extended ACW to assess adaptive capaci-
ties of four sectors – water management, flood/coastal pro-
tection, civil protection and regional planning – in north-
western Germany. The assessments of adaptation motivation
and belief provided a clear added value. The results also re-
vealed some methodological problems in applying the ACW
(e.g. overlap of dimensions), for which we propose method-
ological solutions.

1 Introduction

Assessments of adaptive capacity in climate change research
developed from (climate) impact and vulnerability assess-
ments (Füssel and Klein, 2006). “Climate impact assess-
ments” only looked at exposure and sensitivity to climatic
stimuli (e.g. changes in temperature or precipitation) to as-
sess potential impacts of climate change. In the next phase
of assessments, “first-generation vulnerability assessments”,
climate impacts were also evaluated in terms of their rel-
evance for society. Furthermore, potential adaptation mea-
sures and non-climatic factors (such as environmental, eco-
nomic, social, demographic, technological, and political fac-
tors) were considered. Later, “second-generation vulnerabil-
ity assessments” explicitly included adaptive capacities of
social and natural systems as well, thus shifting the focus
from potential to feasible adaptation (for more detail see Füs-
sel and Klein, 2006). Based on these conceptual develop-
ments, the 3rd Assessment Report of the Intergovernmental
Panel on Climate Change (IPCC) defined vulnerability (to
climate change) as “a function of the character, magnitude,
and rate of climate variation to which a system is exposed, its
sensitivity, and its adaptive capacity” (McCarthy et al., 2001,
p. 995)1. This evolution of conceptual thinking in climate

1This definition of vulnerability is different from the understand-
ing of vulnerability in natural hazards research. Nevertheless, de-
spite the differences in definitions it appears that similar indicators
and methodologies are used in the climate change and natural haz-
ard community to assess potential future loss (Costa and Kropp,
2013).

Published by Copernicus Publications on behalf of the European Geosciences Union.



3370 T. Grothmann et al.: Integrating psychological dimensions in the Adaptive Capacity Wheel

change vulnerability research highlights that social sciences
were involved relatively late in the process.

The latest development in climate change vulnerability
and adaptation research is the “shift from estimating ex-
pected damages to attempting to reduce them” (Füssel and
Klein, 2006, p. 301). At the same time there was a shift from
quantitative assessments of adaptive capacity (primarily at
the national level) to assessments that help building adaptive
capacity and reducing vulnerability (often at local and re-
gional levels), applying transdisciplinary and qualitative re-
search methods (Smit and Wandel, 2006). This development
is very similar to the aim stated by Kuhlicke et al. (2011)
for natural hazards research: to develop concepts for social
capacitybuilding.

In its 3rd assessment report the IPCC defined adaptive ca-
pacity as “the potential or ability of a system, region, or com-
munity to adapt to the effects or impacts of climate change”
(Smit and Pilifosova, 2001, p. 881) and in the 4th assess-
ment report – very similarly – as “the ability or potential of
a system to respond successfully to climate variability and
change” (Adger et al., 2007, p. 727). This minor change in
the definition from the 3rd to the 4th assessment report is also
a reflection of the relative high agreement among researchers
in defining adaptive capacity concerning climate change.

Whereas first assessments of adaptive capacity focused on
economic indicators (like GDP per capita, see IPCC, 1996),
later studies increasingly recognised the importance of social
factors like human and social capital for the adaptive capacity
of social systems. The 3rd assessment report of the IPCC dif-
ferentiated the following six general determinants of adaptive
capacity: economic resources; technology; infrastructure; in-
formation and skills; institutions; equity (Smit and Pilifos-
ova, 2001)2. Several case studies conducted since the 3rd as-
sessment report show that social factors such as social cap-
ital, social networks, values, perceptions, interests, customs
and traditions strongly determine the capability of social sys-
tems to adapt to risks related to climate change (Adger et
al., 2007). Nevertheless, there is still “a clear shortfall in ac-
knowledging social barriers to adaptation” (Jones and Boyd,
2011, p. 1262).

Social factors like perceptions of risks have a particu-
lar importance for reducing vulnerabilities and building so-
cial capacities because they can probably be changed easier
and faster than social factors like economic, technological
or infrastructural development, which often need longer time
frames to be altered (see also Werg et al., 2013, in this is-
sue). Jones and Boyd (2011) and Adger et al. (2009) argue
similarly and stress the changeability of factors such as per-

2In the 4th assessment report the description of determinants of
adaptive capacity is shorter than in the 3rd assessment report, but
with a higher differentiation of different social factors: “The capac-
ity to adapt is dynamic and influenced by economic and natural re-
sources, social networks, entitlements, institutions and governance,
human resources, and technology” (Adger et al., 2007, p. 719).

ceptions of risk, knowledge, experience, habitual behaviour,
norms and values so that they act as (changeable) barriers
to adaptation rather than as (fixed) limits. Therefore, assess-
ments of such factors open up a promising perspective for
increasing social capacities to adapt. For example, if adap-
tation to increasing flood risk in a particular locality can be
realised by behavioural adaptations of its residents (e.g. by
measures to stop floodwater from entering the buildings) an
analysis of the social factors that hamper these behavioural
adaptations (e.g. lack of risk perception in the community)
can be used to identify which barriers have to be overcome
to increase social capacities for adaptation.

Although the importance of social factors like institutions,
perceptions and social capital for adaptive capacities of so-
cial systems has been shown in several case studies (for a
recent overview see Jones and Boyd, 2011) there is a lack of
standardised assessment concepts for these factors. Also in
general, there is lack of systematic methodological develop-
ment in social science research on climate change vulnera-
bility and adaptation research (Grothmann et al., 2011).

The lack of systematic methodological development is
partly due to the complexity and diversity of adaptation sit-
uations. Different sectors (water management, agriculture,
health etc.), actors (government, business, civil society etc.),
regions (mountainous, coastal, urban, rural etc.) and lev-
els of decision-making (local, national, European, interna-
tional etc.) are affected differently by climate change and
its impacts (Grothmann, 2011). Therefore, also the neces-
sary adaptations and adaptive capacities vary between these
different social systems. Furthermore, even if the climate
change problem addressed is the same, the determinants of
adaptive capacities, the barriers to and drivers of adaptation
processes seem to vary between different social systems.

In a study on adaptation to water scarcity in the European
Alps, the conducted six regional case studies highlighted the
diversity of the social factors hindering or driving the adap-
tation processes (Grothmann et al., 2009).

Nevertheless, for stimulating better learning between dif-
ferent social systems sensitive to climate change a more
systematic methodological development for assessing social
adaptive capacities and social barriers to adaptation seems
promising. Even if the weighting of the indicators of adaptive
capacities has to vary between different social systems (to
correspond to existing differences) a systematic list of poten-
tially influential social factors of adaptive capacities would
be very helpful.

Gupta et al. (2010) have developed such a systematic list
for assessing the adaptive capacity ofinstitutions, the so-
called Adaptive Capacity Wheel (ACW). In this paper we
primarily describe how we extended the ACW to include
important psychological determinants of institutional adap-
tive capacities not considered in the concept by Gupta et
al. (2010).

Therefore, this paper focuses on theinstitutional dimen-
sion of adaptive capacities concerning climate change. We
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define institutions – like Gupta et al. (2010, p. 460) – accord-
ing to the definition by the Institutions Project of the Interna-
tional Human Dimensions Programme as “systems of rules,
decision-making procedures, and programs that give rise to
social practices, assign roles to the participants in these prac-
tices, and guide interactions among the occupants of the rel-
evant roles” (IDGEC, 1999, p. 14).

In the following, we first describe the ACW in more detail.
Second, we show how we extended the ACW to include im-
portant psychological determinants of institutional adaptive
capacities. Third, we explain how we applied the extended
ACW to assess the adaptive capacities of water management,
flood/coastal protection, civil protection and regional plan-
ning in northwestern Germany. In the final part of this article
we discuss the methodological lessons we have learned from
this test: the usefulness of the extended ACW to address im-
portant and as yet neglected dimensions of adaptive capac-
ity but also methodological problems in the assessment, for
which we propose several methodological solutions.

2 Assessing institutional capacities: the Adaptive
Capacity Wheel

Some studies have empirically shown the importance of insti-
tutions for the capacity of social systems to adapt to climate
change (e.g. Brooks et al., 2005; Grothmann et al., 2009; Tol
and Yohe, 2007). There are also studies that have shown the
importance of institutional factors for natural hazard man-
agement and disaster risk reduction (DRR) (e.g. Carey et al.,
2012; Djalante et al., 2012).

Nevertheless, there is lack of concepts and methodologies
to systematically assess capacities of institutions to adapt
to climate change. Furthermore, while much of the climate
change literature on adaptive capacity does mention institu-
tions, the word is used quite loosely and often refers to organ-
isations instead of systems of rules, decision-making proce-
dures, and programs (Gupta et al., 2010, p. 460).

The Adaptive Capacity Wheel by Gupta et al. (2010) is the
only highly operationalised methodology for assessing insti-
tutional capacities to adapt to climate change, with the claim
to be applicable in a wide range of institutional settings.
Other frameworks for assessing institutional adaptive capac-
ities focus on sector-specific institutional settings. For exam-
ple, Pahl-Wostl (2009) developed a framework for analysing
resource governance systems (mainly water governance) to
adapt to various stressors and changes, not only to climate
change. Also Huntjens et al. (2012) developed institutional
design propositions for the water sector, focusing on gover-
nance of adaptation to climate change. Hagedorn (2002) de-
veloped a conceptual framework for institutions relevant to
efficient coordination between agricultural and environmen-
tal actors. Kuhlicke et al. (2011) outlined a typology of social
capacities for natural hazards governance. Broader frame-
works for institutional analysis, which often focus on socio-

ecological systems (e.g. Folke et al., 2005; Ostrom, 2005,
2007, 2009), also claim, like Gupta et al. (2010), to be ap-
plicable in various institutional settings, but are not focus-
ing, like Gupta et al. (2010), on climate change adaptation
and were therefore not developed for addressing the specific
challenges of climate change adaptation.

Based on Prutsch et al. (2014) we differentiate six main
challenges for adaptation to climate change3:

1. Uncertainty: most of the scientific projections of cli-
mate change and climate change impacts are highly
uncertain, particularly at local and regional levels,
where many of the adaptation decisions have to be
taken.

2. Lack of knowledge: most of the scientific projections
of climate change (impacts) are long term (e.g. 2050,
2100) and at global scale, whereas most adaptation
decision-makers need short-term and local informa-
tion.

3. Adaptation mainstreaming: for decision-makers, cli-
mate change is only one process among others and
they have to integrate adaptation to climate change into
existing structures and processes of decision-making.
Furthermore, they need to integrate adaptation to cli-
mate change with adaptations to other developments
like globalisation or demographic development.

4. Policy integration: adaptation is a highly complex is-
sue due to the fact that climate change affects re-
gions (e.g. mountainous, coastal), sectors (e.g. agri-
culture, water management), levels of decision-making
(e.g. local, national) and actors (e.g. government, busi-
ness) differently, but it is necessary to coordinate the
adaptation measures of different regions, sectors, lev-
els and actors to avoid conflicts and make use of syn-
ergies between different adaptation measures.

5. Equity: the achievement of social and ecological jus-
tice presents a further challenge for adaptation and also
relates to disparities in climate change impacts and
adaptation needs between different regions, sectors,
actors, population groups and species. Governmental
decision-makers often have the task to distribute the
burden of impacts and adaptation measures fairly.

6. Adaptation barriers: the final challenge of adaptation
poses the existence of multiple barriers (e.g. lack of

3The list of adaptation challenges proposed by Prutsch et al.
can be used as a checklist for adaptive capacity frameworks. Such
frameworks should include elements or dimensions that provide so-
lutions for these challenges. One of the reasons why we have chosen
the Adaptive Capacity Wheel by Gupta et al. as our framework for
assessing adaptive capacity was that it explicitly or implicitly ad-
dressesall of the challenges listed by Prutsch et al. (see Table 1).
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financial resources or political will for adaptation, reg-
ulative barriers etc.) and the question how to tackle
them.

All of these challenges are explicitly or implicitly ad-
dressed in the Adaptive Capacity Wheel by Gupta et
al. (2010) (see Table 1). Furthermore, their framework is
more operationalised and more specific regarding the crite-
ria for assessing institutional adaptive capacities than other
frameworks for assessing institutional adaptive capacities.

Gupta and her colleagues define institutional adaptive ca-
pacity as “the inherent characteristics of institutions that em-
power social actors to respond to short- and long-term im-
pacts either through planned measures or through allowing
and encouraging creative responses from society both ex ante
and ex post. It encompasses:

– The characteristics of institutions (formal and infor-
mal; rules, norms and beliefs) that enable society (indi-
viduals, organizations and networks) to cope with cli-
mate change.

– The degree to which such institutions allow and en-
courage actors to change these institutions to cope with
climate change” (Gupta et al., 2010, p. 461).

Integrating many of the previously described frameworks for
institutional analyses and hereby combining insights on in-
stitutions, governance, management and on climate change
adaptation and adaptive capacity, Gupta and her colleagues
differentiate six dimensions of institutional adaptive capac-
ity: variety, learning capacity, room for autonomous change,
leadership, availability of resources and fair governance. In
their view, institutions that promote adaptive capacity by ne-
cessity (1) “encourage the involvement of a variety of per-
spectives, actors and solutions” (variety); (2) “enable social
actors to continuously learn and improve their institutions”
(learning capacity); (3) “allow and motivate social actors
to adjust their behaviour” (room for autonomous change);
(4) “can mobilize leadership qualities” (leadership); (5) “can
mobilize resources for implementing adaptation measures”
(availability of resources); and (6) “support principles of fair
governance” (fair governance) (Gupta et al., 2010, p. 461).
These 6 dimensions and their 22 criteria form the Adaptive
Capacity Wheel (ACW), which is shown (including our two
new dimensions) in Fig. 1. Table 1 describes the 6 dimen-
sions of the original ACW and their 22 criteria in more detail.

Gupta et al. (2010, p. 465) stress that there “can be tensions
between the criteria; for example, between diversity of solu-
tions and act according to plan”, or between strong diversity
of solutions and entrepreneurial leadership. Also, the fulfil-
ment of some criteria may make others less relevant. “For
example, if there is sufficient entrepreneurial leadership, this
may displace the need for visionary leadership” (Gupta et
al., 2010, p. 465). Furthermore, the dimensions and criteria
are context-dependent. If applied to a specific sector, some
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dimensions and criteria may be more important than others
so that they “are not additive in the sense that values given
to each criterion can be simply added” (Gupta et al., 2010,
p. 465).

Although the ACW has been developed to assessinstitu-
tional adaptive capacities, its comparison with the categori-
sation of six general determinants of adaptive capacity in
the 3rd assessment report of the IPCC (Smit and Pilifosova,
2001) (see Table 1) makes clear that it assesses not only in-
stitutional factors, but most other social factors of adaptive
capacity included in the IPCC categorisation: information
and skills, institutions, equity and also economic resources.
Technology and infrastructure are not assessed, but the ACW
is much more differentiated than the categorisation by the
IPCC.

The comparison with the “Typology of social capacities”
for dealing with natural hazards (Kuhlicke et al., 2011) (see
Table 1) shows that there is a strong overlap with the ACW.
Kuhlicke et al. have developed their typology also based on
Gupta et al. (2010). Nevertheless, except for “Human re-
sources” respectively “Knowledge capacities” the ACW is
more differentiated than the “Typology of social capacities”.

The comparison of the framework by Gupta et al. (2010)
with the typology of Kuhlicke et al. (2011) supports our ar-
gument of a lack of an important social factor in the ACW
and also in the categorisation of Smit and Pilifosova (2001):
motivational capacities (see Table 1). In the next section we
describe how we extended the ACW to include such impor-
tant psychological capacities.

Nat. Hazards Earth Syst. Sci., 13, 3369–3384, 2013 www.nat-hazards-earth-syst-sci.net/13/3369/2013/
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Table 1.Comparison of Adaptive Capacity Wheel by Gupta et al. (2010) with other frameworks of adaptive or social capacities.

Gupta et al. (2010, p. 462): Kuhlicke et al. (2011, p. 806): Typology of Smit and Pilifosova Prutsch et al.
Dimensions and criteria of the Adaptive Capacity Wheel (ACW) social capacities (2001, 895–897): (2014): Adaptation

Determinants of adaptive challenges addressed
capacitya by Gupta et al. (2010)

Dimension Criterion Definition Types of social capacitiesb Specification/description

1. Variety Variety of Room for multiple No equivalent
problem frames frames of references,

opinions and
problem definitions

Multi-actor, Involvement of different Institutional Consideration of a variety No equivalent Uncertainty, lack of
multi-level, actors, levels and sectors capacities of problem frames, knowledge, adaptation
multi-sector in the governance process multi-actor, multi-level, mainstreaming,
Diversity of Availability of a wide multi-sector, diversity of No equivalent policy integration
solutions range of different policy solutions and redundancy

options to tackle a problem

Redundancy Presence of overlapping No equivalent
(duplication) measures and back-up

systems;
not cost-effective

2.Learning Trust Presence of institutional Network Possession or development of No equivalent
capacity patterns that promote capacities the ability to establish and

mutual respect and trust stabilise trustful relationships
among and between different
organisational, local and
individual actors

Single loop Ability of institutional patterns No equivalent No equivalent
learning to learn from past experiences

and improve their routines

Double loop Evidence of changes No equivalent No equivalent Uncertainty, lack of
learning in assumptions underlying knowledge, adaptation

institutional patterns mainstreaming,

Discuss doubts Institutional openness No equivalent No equivalent policy integration,
towards uncertainties equity,

adaptation barriers

Institutional Institutional provision No equivalent No equivalent
of monitoring and
evaluation processes of
policy experiences

3. Room for Continuous access Accessibility of data No equivalent Equity
autonomous to information within institutional
change memory and early warning

systems to individuals

Act according Increasing the ability of No equivalent Institutions Uncertainty,
to plan individuals to act by providing lack of knowledge,

plans and scripts for action, equity
especially in case of disasters

Capacity to Increasing the capacity of No equivalent Institutions
improvise individuals to self-organise

and innovate; foster
social capital

4. Leadership Visionary Room for long-term visions No equivalent No equivalent
and reformist leaders

Entrepreneurial Room for leaders that No equivalent No equivalent Adaptation mainstreaming,
stimulate actions and policy integration, equity,
undertakings; leadership adaptation barriers
by example

Collaborative Room for leaders who Network capacities Possession and exploitation No equivalent
encourage collaboration of social capital, that is,
between different the aggregate of the actual
actors; adaptive or potential resources which
co-management are linked to possession of

a durable network of more
or less institutionalised
relationships of mutual
acquaintance recognitionc
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Table 1.Continued.

Gupta et al. (2010, p. 462): Kuhlicke et al. (2011, p. 806): Typology of Smit and Pilifosova Prutsch et al.
Dimensions and criteria of the Adaptive Capacity Wheel (ACW) social capacities (2001, 895–897): (2014): Adaptation

Determinants of adaptive challenges addressed
capacitya by Gupta et al. (2010)

Dimension Criterion Definition Types of social capacitiesb Specification/description

5. Resources Authority Provision of accepted or legitimate No equivalent No equivalent
forms of power; whether or not
institutional rules are embedded
in constitutional laws

Human Availability of expertise, Knowledge capacities Knowledge about the hazard and Information and skills
resources knowledge and human labour the risk; knowledge about how

to prepare for, cope with Uncertainty,
and recover from the negative lack of knowledge,
impact of a hazard; knowledge adaptation barriers
about other actors involved in
the handling of hazards and disasters;
knowledge about formal institutions
such as legal frameworks and
specific laws; knowledge
about underlying informal values,
norms and beliefs of different actors

Financial Availability of financial resources Economic capacities Availability of financial resources Economic resources
resources to support policy measures and

financial incentives policy measures

6. Fair Legitimacy Whether there is public support No equivalent
governance for a specific institution

Equity Whether or not institutional Institutional Consideration of principles of fair Equity Adaptation mainstreaming,
rules are fair capacities governance (legitimacy, equity, policy integration,

Responsiveness Whether or not institutional patterns transparency, responsiveness No equivalent equity,
show response to society and accountability) adaptation barriers

Accountability Whether or not institutional
patterns provide accountability
procedures

No equivalent Motivational Motivation to prepare for, cope with No equivalent
and recover from the negative impact of
a hazard. Building a sense of responsibility
for one’s own actions but also for those of
other actors

No equivalent No equivalent Technology

No equivalent No equivalent Infrastructure

a Smit and Pilifosova (2001) do not define or operationalise their six determinants of adaptive capacities. Therefore, the assignment of these determinants to the criteria named by
Gupta et al. (2010) had to be done based on the case studies referenced by Smit and Pilifosova for the six determinants.
b “Institutional capacities” and “network capacities” are addressed in various dimensions of the ACW. Hence, they appear more than one time in the table.
c Social capital is not identical with collaborative leadership mentioned by Gupta et al. (2010), but both factors aim at the same: network capacities.

3 Integrating psychological dimensions in assessments
of institutional adaptive capacities

Although Gupta et al. (2010, p. 461) define “beliefs” (a
psychological term) as an element of institutions, they ne-
glect their role in the ACW. This neglect is consistent with
larger climate change research, which generally overlooks
the role of psychological factors (Grothmann and Patt, 2005;
O’Brien, 2009).

In the following, we argue for the importance of psycho-
logical factors in assessments of institutional adaptive ca-
pacities. In order to address important psychological deter-
minants of adaptive capacity – as yet not considered in the
approach by Gupta et al. – we included “adaptation moti-
vation” and “adaptation belief”4 (based on Grothmann and

4We use these terms instead of the psychologically more pre-
cise terms “risk/chances perception” and “controllability beliefs” to
achieve wider and easier understandability.

Patt, 2005; Grothmann et al., 2009) in an extended version of
the ACW, which now has eight dimensions (see Fig. 1).

Before we describe these two additional determinants of
adaptive capacity in more detail we want to specify what
we mean bypsychologicaldeterminants. Psychological or
subjective factors like individual adaptation motivation or
adaptation belief of a decision-maker in an organisation are
a result of “subjective” perceptions of “objective” climate
change projections, organisational contexts (e.g. financial re-
sources, institutional entitlements, negotiations between dif-
ferent actors in an organisation) and the wider institutional
environment influencing and shaping both the organisational
roles and responsibilities as well as individuals’ motivations
and beliefs. Hence, these psychological or subjective factors
are not independent of the objective contexts. “Subjective”
assessments of adaptation motivations or adaptation beliefs
individuals provide in interviews (see Sect. 4) are not exclu-
sively their personal ones, but also that of organisations and
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T. Grothmann et al.: Integrating psychological dimensions in the Adaptive Capacity Wheel 3375

the broader institutional setting interview partners are rep-
resenting. Nevertheless, these “subjective” assessments can
be very different from what the “objective” contexts might
look like to an outside observer. Therefore it is necessary
to interview actors as representatives of institutional settings
to understand their motivations and beliefs as important el-
ements of institutional adaptive capacities.Adaptation moti-
vationrefers to actors’ motivations to realise, support and/or
promote adaptation to climate change. If there is a lack of
adaptation motivation of decision-makers in a social system
its adaptive capacity is reduced because there is lack of po-
litical will for adaptation (Grothmann et al., 2009; Groth-
mann, 2011). The main determinant of the adaptation mo-
tivation is the perception of risks (or: risk appraisal) and/or
chances of climate change and its potential impacts5. The
risk/chances perception expresses the perceived probability
of being exposed to climate change impacts and to the ap-
praisal of how harmful/useful these impacts would be to
things that an actor values. Perceptions of climate change
risks and/or chances have been shown as important determi-
nants of adaptation in various empirical studies, at household
level (e.g. Grothmann and Patt, 2005; Weber, 1997), organi-
sational level (e.g. Berkhout, 2012) and at community level
(e.g. Jones and Boyd, 2011). Therefore, Adger (2006, p. 268)
concludes that “the challenges for vulnerability research are
[. . .] to incorporate diverse methods that include perceptions
of risk and vulnerability”. More comprehensively, Adger et
al. (2009, p. 339) argue “that social and individual factors
limit adaptation action. Factors such as perception of risk,
habit, social status and age operate at individual decision-
making levels but also constrain collective action. Individual
adaptation hinges on whether an impact, anticipated or ex-
perienced, is perceived as a risk and whether it should (and
could) be acted upon. At the policy level, adaptation poli-
cies, like many other areas of public policy, are constrained
by inertia, cultures of risk denial, and other phenomena well
known in policy sciences. We suggest that individual and so-
cial characteristics, in particular risk perception, interact with
underlying values to form subjective and mutable limits to
adaptation that currently hinder society’s ability to act.”

Kuhlicke et al. (2011, p. 806) refer to this psychological
factor by “Motivation to prepare for, cope with and recover
from the negative impact of a hazard”. Many climate change
adaptation guidelines (e.g. UNDP, 2010) and some scientific
authors (e.g. Moser and Ekstrom, 2010) speak of “aware-
ness” of climate change and its impacts instead of risk per-
ception, but basically mean the same.

But if adaptation motivation really leads to adaptation
measures is decided upon a cognitive factor that is disre-
garded in the adaptation literature (also by Kuhlicke et al.,

5In our empirical studies (see Sect. 4) we assessed adaptation
motivation via interviewees’perceptions of relevanceof adaptation
to climate change. The reasons for this assessment procedure are
explained in detail in Sect. 4.1.1.

2011): adaptation belief(similar concepts are: adaptation
appraisal, perceptions of self-efficacy and outcome-efficacy,
control beliefs, perceived adaptive capacity; see Grothmann
and Patt, 2005). Adaptation belief refers to an “I/we can suc-
cessfully adapt to climate change”-conviction. Figure 2 illus-
trates that adaptation beliefs can be assessed either by ask-
ing actors whether they believe that they can successfully
adapt to climate change (control belief) or by asking actors
whether they believe that there are adaptation measures avail-
able, which are effective (outcome-efficacy belief) and real-
isable by them (self-efficacy belief).

The “objective” ability or capacity of a human actor
(e.g. available financial resources, institutional entitlements)
only partly determines if an adaptive response is taken. Even
as important as the “objective” ability is the subjective or per-
ceived ability of human actors (i.e. adaptation belief) because
the subjective ability can be very different from the “ob-
jective” ability. People and decision-makers can under- and
overestimate their action scope. “Because climate change is
a global problem, many individuals understandably believe
that they can do nothing about it” (APA, 2010, p. 67). Adger
et al. (2009, p. 344) also argue for the importance of “per-
ceptions of self-efficacy and controllability” and that these,
together with perceptions of risk and other psychological fac-
tors, determine what is perceived to be a limit to adaptation at
both individual and social levels. There are also studies that
explicitly show that low adaptation beliefs can become barri-
ers to adaptation of private households (e.g. Grothmann and
Patt, 2005) and communities (e.g. Jones and Boyd, 2011).
Hence, there could be a systematic bias towards underesti-
mating the capacity to adapt to climate change impacts. We
are not proposing that objective aspects of adaptive capacity
(see above) are insignificant determinants of adaptive capac-
ity and adaptation. They are included in the ACW by Gupta et
al. (2010) in the resources dimension. “But if agents system-
atically underestimate their own ability to adapt, this qual-
ifies as a more important ‘bottleneck’ for adaptation than
the objective physical, institutional or economic constraints”
(Grothmann and Patt, 2005, p. 203).

In other words, it seems highly improbable that any ac-
tor or decision-maker would take measures to adapt to cli-
mate change without the perception that adaptation is neces-
sary/useful (adaptation motivation) and possible (adaptation
belief). Whereas the adaptation motivation refers to an “I/we
want to adapt”-conviction, the adaptation belief refers to an
“I/we can adapt”-conviction. Kuhlicke et al. (2011, p. 806)
refer to another potentially important psychological factor:
“sense of responsibility for one’s own actions but also for
those of other actors”. We refrained from including such a
normative/moral “I/weshouldadapt”-conviction in our ex-
tended ACW because as yet we do not know of any empiri-
cal proof of its influence on adaptive capacity or adaptation
to climate change. Nevertheless, such an inclusion might be-
come necessary in the future, if climate change adaptation
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becomes a social norm and influences people’s adaptation
decisions.

Adaptation motivation and adaptation belief are central
factors of various psychological models explaining human
behaviour in the context of natural hazards. Protection Mo-
tivation Theory (PMT; Rogers, 1983; Rogers and Prentice-
Dunn, 1997) differentiates threat appraisal and coping ap-
praisal. Threat appraisal is basically the same as risk per-
ception, which is – besides the perception of chances of
climate change – the main determinant of adaptation mo-
tivation. Coping appraisal is very similar to adaptation be-
lief. The Person-relative-to-event (PrE) model (Mulilis and
Duval, 1997) conceptualises the relation between perceived
risks and the perceived opportunities to prevent harm from
these risks as the main determinant of preventive behaviour.
The Protective Action Decision Model (PADM) (Lindell and
Perry, 1992; Lindell and Perry, 2012) identifies three core
perceptions – threat perceptions (similar to risk perceptions),
protective action perceptions (similar to adaptation belief),
and stakeholder perceptions – that form the basis for de-
cisions about how to respond to an imminent or long-term
threat. All models have successfully been applied in many
studies in the natural hazards context and it has been shown
in most studies that risk perceptions and perceptions of
the possibility and the effectiveness of protective behaviour
strongly influence such behaviour.

By including adaptation motivation and adaptation belief
in the ACW we selected two of the many psychological fac-
tors that can influence the adaptive capacity of a social sys-
tem. We see these two factors as empirically well proven,
as particularly important and necessary factors for adapta-
tion, but do not understand them as sufficient to overcome
the large number of potential psychological barriers to adap-
tation.

Further psychological factors – apart from a lack of adap-
tation motivation or adaptation belief – can decrease the
chances for adaptation. Sometimes they influence adapta-
tion motivation and adaptation belief, sometimes they do not.
These psychological factors can be goals, aspirations or wor-
ries that are perceived as more important than or inconsistent
with adaptation to climate change (e.g. “Let’s first address
climate change mitigation before we deal with adaptation”;
finite pool of worry hypothesis), a lack of perceived fairness
(“Why should I/my organization/my sector adapt to climate
change when others don’t?”; tragedy of the commons hy-
pothesis) or a general tendency to procrastinate action. Fur-
thermore, people may lack the necessary individual compe-
tencies for effectively getting involved in adaptation action
(see Grothmann and Siebenhüner, 2012).

Therefore, the following statement by Gupta et al. (2010,
p. 465) still holds: “even if an institution appears to create
adaptive capacity, this does not automatically mean that soci-
ety will use this capacity”. Even with the inclusion of adap-
tation motivation and adaptation belief in the ACW, a high
adaptive capacity based on an assessment by the extended
ACW is no guarantee that adaptation will take place, but our
hypothesis is that it would indicate a higher probability for
adaptation than just based on the original, six-dimensional
ACW by Gupta et al. (2010).

4 Measuring adaptive capacities in northwestern Ger-
many – a case study in four climate sensitive sectors

We empirically tested the extended ACW within the
project “nordwest2050” in the metropolitan area Bremen–
Oldenburg, which is a region of northwestern Germany with
more than 2.3 million inhabitants. Part of the project was
an analysis of institutional capacities to adapt to potential
climate change impacts (sea level rise, storm surges, river
flooding, droughts etc.) in the region, focusing on four cli-
mate sensitive sectors: water management, flood/coastal pro-
tection, civil protection and spatial/regional planning.

These sectors were chosen from the list of climate sensi-
tive sectors named in the German Strategy for Adaptation to
Climate Change (2008) due to their particular relevance for
adaptation to climate change in Germany’s northwestern re-
gion.

In operationalising the extended ACW we generally fol-
lowed the research protocol described by Gupta et al. (2010,
465–466). They differentiate five steps:

1. Preparing for the research (mainly: identification
of a clear research focus on a particular institu-
tion or institutional context; here: water manage-
ment, flood/coastal protection, civil protection and
spatial/regional planning in northwestern Germany);

2. Collecting the data by various methods (for each crite-
rion of the ACW; see Sect. 4.1.1);

Nat. Hazards Earth Syst. Sci., 13, 3369–3384, 2013 www.nat-hazards-earth-syst-sci.net/13/3369/2013/



T. Grothmann et al.: Integrating psychological dimensions in the Adaptive Capacity Wheel 3377

3. Analysing the data (mainly: score each criterion of the
ACW; see Sect. 4.1.2);

4. Interpreting the data (translate the information col-
lected into a story that communicates the strengths
and weaknesses of the analysed institution in terms of
adaptive capacity; see Sect. 4.2);

5. Presenting the data (mainly: visualise the strengths and
weaknesses by using grey tones or traffic light system
to colour the ACW; see Fig. 3).

In the following, we focus on the methodological procedures
we applied to assess adaptation motivation and adaptation
belief.

4.1 Methods

4.1.1 Data collection

To get an understanding of the institutional adaptive capaci-
ties in the four sectors we conducted a literature review, doc-
ument analyses, and half-standardised interviews.

The literature reviewincluded scientific studies that as-
sessed impacts of and vulnerabilities to climate change in
northwestern Germany. After identifying these studies (peer-
reviewed articles, reports without peer review etc.) they were
systematically reviewed. Although several studies analysed
potential climate change impacts in northwestern Germany,
no study assessed the institutional capacities to adapt to these
impacts in the region.

The document analysesreviewed mainly governmental
documents because very few documents from NGOs or busi-
ness organizations refer to climate change adaptation or
adaptive capacities. Our analyses included formal and infor-
mal documents relevant for the study region, such as offi-
cial governmental reports of the federal states Bremen and
Lower Saxony, official documents from federal parliaments
(e.g. protocols of parliamentary meetings), laws, regulations
and press releases. The relevant documents were identified
by an internet search and by reviewing documents and laws
relevant for the analysed sectors. Important documents were
also named by the interview partners (see next paragraph).
We tried to identify as many documents as possible that in-
cluded relevant information for assessing the eight dimen-
sions of the ACW. Nevertheless, as Fig. 3 shows that for the
example of water management in northwestern Germany, we
could not assess some criteria due to lack of data.

The most important data for assessing the criteria of the
extended ACW came fromhalf-standardised interviewswith
actors and stakeholders who have knowledge about adapta-
tion measures and potential climate change impacts in the
four sectors addressed. The interview partners were identi-
fied based on an analysis of relevant organisations in the sec-
tors. Within the identified organisations we asked for people
who are knowledgeable about potential climate change im-

Fig. 3.Exemplary Adaptive Capacity Wheel for water management
in northwestern Germany (cf. Grecksch, 2013b).

pacts and feasible adaptation measures in the respective sec-
tors. Depending on the willingness of the contacted persons,
we could conduct three to ten interviews per sector (civil pro-
tection: 3; water management: 5; flood/coastal protection: 5;
spatial/regional planning: 10). Most of the interview part-
ners were mainly administrative officers and employees in
expert organisations (e.g. dike associations), who are respon-
sible for given tasks (e.g. flood protection). These actors also
inform politicians and decision-makers in the governmental
organisations.6

The half-standardised interviews lasted one to two hours
and were conducted based on methodologies for focused,
problem-centred and expert interviews (cf. Fowler and Man-
gione, 1990; Merton and Kendall, 1946/1979; Meuser and
Nagel, 1991; Witzel, 1985, 2000). These methods restrict the

6Although institutions are systems of rules and procedures and
not identical with organisations (see definition of institutions in
Sect. 1), for some sectors – including the four sectors analysed here
– many of the existing rules and procedures are formalised within
organisational settings or the organisations follow rules (e.g. laws)
set by other organisations/social systems (e.g. parliaments). The
institutions for water management, flood/coastal protection, civil
protection and spatial/regional planning are highly formalised in
Germany within governmental organisational settings. Hence, we
primarily interviewed representatives from governmental organisa-
tions and primarily analysed documents from governmental organ-
isations.
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information that is expected from interview partners more
than other interview techniques, but are sufficiently open to
allow respondents to name aspects that are not addressed in
the interview guideline. The interviews were tape recorded
and partly transcribed.

The interviews started with a question regarding the fields
of activity of the organisation the interview partner is work-
ing for (including the region the organisation is responsible
for) and regarding the fields of activity of the interview part-
ner him- or herself. Then interview partners were asked to de-
scribe the risks and chances of climate change they perceive
for their respective sector (civil protection, water manage-
ment, flood/coastal protection or spatial/regional planning) in
northwestern Germany within the next 40 yr. As an indicator
of learning capacitywe then asked whether their organisa-
tion is currently exchanging information and or cooperating
in another way with other organisations with regard to risks
and chances of climate change.

After thatadaptation motivationwas assessed by the fol-
lowing question: “Which relevance does adaptation to cli-
mate change currently have in your organisation? I am not
asking for the relevance of mitigation of climate change (that
is: reduction of greenhouse gas emissions) but only for the
relevance of adaptation to climate change. Please rate the rel-
evance of climate change adaptation in your organisation on
the following scale [visual presentation of the scale]: no rel-
evance, small relevance, medium relevance, high relevance.
Please consider in your rating also other current challenges of
your organisation, with which adaptation to climate change
probably competes.” It has been argued in Sect. 3 that the
main determinant of adaptation motivation is the perception
of risks (or: risk appraisal) and/or chances of climate change
and its potential impacts. Nevertheless, we assessed adap-
tation motivation in this study via the perceived relevance of
adaptation to climate change in the organisations of the inter-
view partners. Most of the interview partners represented or-
ganisations in which adaptation to climate change has not yet
or not deeply been discussed (especially not a top levels of
organisations). We knew from previous studies (e.g. Zebisch
et al., 2005) that a question asking for perceptions of risks in
the organisations would have resulted in many “don’t know”
answers because organisational representatives do not want
to make statements about risks, when there is a lack of for-
malised organisational risk assessments and organisational
discourse on climate change risks has just started. Therefore,
we decided to measure adaptation motivation by a question
asking for the perceived relevance of adaptation in the organ-
isations. This was a question which the interviewees were
willing to answer. Certainly, perceived relevance of adapta-
tion and adaptation motivation are not identical but if an issue
is regarded as relevant in an organisation there is a high prob-
ability that there is also an ‘organisational motivation’ to deal
with this issue.

After the interview partners had rated the relevance of
adaptation in their organisations they were asked to answer

which of the current measures to prevent harm (e.g. current
dykes) would be insufficient to prevent harm in the future
considering scenarios of climate change and climate change
impacts for 2050 and 2085 (e.g. sea-level rise). A short de-
scription of these scenarios was sent to the interview partners
before the interviews.

Adaptation beliefwas then assessed by interview partner
ratings of the realisability of sector-specific adaptation mea-
sures they regarded as necessary and effective. Therefore, in
this study adaptation belief was measured by assessing self-
efficacy beliefs and outcome-efficacy beliefs (see Sect. 3).
More specifically, we generated indicators of adaptation be-
liefs in the following way. First, the interview partners read a
list of potential sector-specific adaptation measures that was
generated from the German Strategy for Adaptation to Cli-
mate Change (2008), which names feasible adaptation mea-
sures for various climate sensitive sectors. Second, the in-
terviewers openly discussed these measures with the inter-
view partners to gain an understanding, which of them they
see as most needed and effective for avoiding the risks and
make use of the chances of climate change for their sector in
the region. Third, the interview partners were asked to select
three adaptation measures that are – according to their opin-
ion – most needed and effective (indicating outcome-efficacy
beliefs). Fourth, for each of these three measures they were
asked, (a) which barriers to realising the adaptation measures
and (b) which potential synergies with other useful measures
(e.g. with mitigation measures) they perceive. Fifth and fi-
nally, – as the main indicator of adaptation belief – inter-
view partners answered the following question for each of
the three measures: “On the background of the barriers and
potential synergies you have named: how realisable do you
assess the measure? Please rate the realisability on the fol-
lowing scale: not at all realisable, difficult to realise, realis-
able, easy to realise” (indicating self-efficacy beliefs7).

The interview ended with two questions that aimed at mea-
suring room for autonomous change: How well could your
sector (civil protection, water management, flood/coastal
protection or spatial/regional planning) implement new
strategies, plans, laws and regulations in northwestern Ger-
many in the past? How well has your sector adapted flexibly
to unexpected problems or crises in northwestern Germany
in the past?

Hence, in addition to the questions on adaptation mo-
tivation and adaptation belief, the interviews explicitly in-
cluded questions regarding learning capacity and room for
autonomous change. Due to the restricted time of the

7To be precise, this question addresses less aself-efficacy (“I can
realise this adaptation measure”) than acollective-efficacy belief
(“We/my organisation/my sector can realise this adaptation mea-
sure”). Since most adaptation measures have to be realised col-
lectively, often cooperatively by different organisations or govern-
mental bodies, this actor-unspecific formulation of the question ap-
peared adequate.
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interviews, not all eight dimensions of the extended ACW
could be explicitly addressed. Nevertheless, answers of the
respondents were related also to ACW-dimensions, which
were not explicitly addressed in the interview guideline, so
that some interview data were also available for assessing va-
riety, leadership, resources and fair governance. In the docu-
ment analyses we could address all eight dimensions of adap-
tive capacity. Nevertheless, for some criteria of the ACW, due
to lack of data, no assessment could be generated.

4.1.2 Data analysis

The collected documents and partly transcribed interviews
were analysed based on the method of qualitative content
analysis (Mayring, 2008) taking the extended ACW as the
categorization scheme. To guarantee comparability and re-
liability of data analysis, the assessments were reviewed by
another rater and discussed if raters disagreed in order to gen-
erate a consensual assessment. The different raters were all
members of the project team. For example, the assessments
by the rater, who primarily analysed the interview data and
documents for the spatial/regional planning sector, were re-
viewed by the rater, who primarily analysed the data for civil
protection. Whenever we use the words “rate” or “rating”
we refer to subjective assessments of data from documents
and interviews, of criteria of the ACW and of aggregations
of criteria values by subjectively giving particular criteria
higher weights. Whenever mere mathematical procedures are
involved we use the word “calculate”.

Figure 1 shows the eight dimensions and the 24 indica-
tors of the ACW. Following Gupta et al. (2010) the inner
circle symbolises adaptive capacity as a whole, the middle
circle the dimensions and the outer circle the criteria. We
rated the 22 criteria of the original ACW on five-level scales:
very low = 1, low = 2, medium = 3, high = 4, very high = 58.
To gain values for the six dimensions of the original ACW
we calculated arithmetic means of the respective criteria and
rounded to whole numbers (e.g. means between 2.50 and
3.49 were rounded to 3 = medium). Raters could deviate from
this procedure and give specific criteria a higher weight, if the
criteria were regarded as particularly important for the adap-
tive capacity of a sector. Such deviations had to be explicitly
justified in the sector reports.

Based on the four-level scales used in the interviews, adap-
tation motivation and adaptation belief were rated on four-
level scales (very low = 1, low = 2, medium = 3, high = 4).
To generate sector-specific values, we calculated arithmetic
means of all interview partner ratings for relevance (criterion

8We used this rating scheme in our data analyses because it
was easier and more intuitive for us to use than the original scor-
ing scheme by Gupta et al. (2010, p. 464) which uses the follow-
ing scale: negative effect of institution on adaptive capacity =−2;
slightly negative effect =−1; neutral or no effect = 0; slightly posi-
tive effect = 1; positive effect = 2.

of adaptation motivation) and realisability of adaptation (cri-
terion of adaptation belief) and rounded to whole numbers.

The overall sectorial adaptive capacities (middle circle)
were rated as low, medium or high. Before the arithmetic
mean of the eight dimensions of the extended ACW could be
calculated the dimension values had to be normalised (val-
ues of the six dimensions by Gupta et al. were divided by 5,
the values of the two new dimensions were divided by 4) to
give equal weights to all dimensions. Arithmetic means of
these normalised dimension values were categorised as low
(values from 0 to 0.33), medium (0.34 to 0.66) or high (0.67
to 1) sectorial adaptive capacity. Again, raters could deviate
from this procedure and give specific criteria a higher weight,
if the criteria were regarded as particularly important for the
adaptive capacity of a sector.

4.1.3 Data interpretation and presentation

Following Gupta et al. (2010) the steps after data analysis
were data interpretation and presentation. We prepared four
sector reports that comprehensively describe the data and re-
sults for the 24 criteria of the extended ACW. For most cri-
teria the data were sufficient to produce a text of at least one
page, which describes the available data, their interpretation
and relations to other criteria. Each criterion description con-
cludes with a rating according to the rating scheme described
in the previous section. This rating is explained by a short
paragraph summing up the most important points of the text
before, which justify the rating.

After all criteria descriptions for a particular dimension we
state the dimension rating and justify it by a short paragraph
summing up the respective criteria ratings and explaining,
how the various criteria ratings are integrated to gain a di-
mension rating (in some cases by giving a particularly im-
portant criterion a higher weight).

Each sector report concludes with a visual presentation of
a coloured ACW. Following Gupta et al. (2010) we used a
traffic light system to visualise our assessments of the cri-
teria, dimensions and the overall sectorial adaptive capaci-
ties, where green symbolises high values, yellow and orange
medium values and red low values. Different from Gupta et
al. (2010) we did not include any numbers in the visual pre-
sentations to avoid the impression of a high accuracy of our
ratings.

4.2 Exemplary results

In the following, we mainly describe results for adaptation
motivation and adaptation belief, because this paper focuses
on our extension of the ACW by these two dimensions. The
comprehensive analyses for flood/coastal protection can be
found in Garrelts (2013a), for civil protection in Garrelts
(2013b), for water management in Grecksch (2013a, b) and
for spatial/regional planning in Winges (2013). Figure 3 il-
lustrates the traffic light system for presenting the results of
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the ACW by the example of the ACW for water management
in northwestern Germany.

We ratedadaptation motivationas low in spatial/regional
planning, medium in civil protection and water manage-
ment, high in flood/coastal protection. In interpreting the
levels of adaptation motivations it is important to mention
that in flood/coastal protection and civil protection the inter-
view partners stressed that there is no urgent need for adap-
tation to climate change because protection levels in their
sectors would already be quite high. In water management
there were clear indications that other topics, which com-
pete with the adaptation topic for “organisational attention”,
were reducing organisations’ adaptation motivation. In spa-
tial/regional planning the adaptation motivations varied to a
large extent between different regional entities within north-
western Germany. Furthermore, adaptation motivation dif-
fered also between levels of government.

Interestingly, in spatial/regional planning adaptation moti-
vation was quite low compared to many other dimensions of
the ACW that were rated as medium or high. The main rea-
son for this result probably was the frustration of the inter-
viewed actors regarding their lack of resources, especially of
their authoritative resources, to implement adaptation mea-
sures. Because they perceived a lack of resources they were
not very motivated to take adaptation action. This indicates
that the different dimensions of the ACW are interconnected
and that the factors assessed in these dimensions can influ-
ence each other. It seems plausible to assume that the “ob-
jective” factors such as resource availability assessed in the
resources dimension have a strong influence on subjective
adaptation motivations and adaptation beliefs of many ac-
tors whereas the factors assessed in other dimensions of the
ACW (e.g. variety, learning capacity, leadership and fair gov-
ernance) probably have a much lower impact on these sub-
jective dimensions because factors like learning capacity are
much less prevalent in people’s minds than their (financial)
resources.

Adaptation belief was assessed as low in water man-
agement, medium in spatial/regional planning, and high in
flood/coastal protection and civil protection. While in the lat-
ter two sectors barriers to adaptation (e.g. lack of resources,
existing conflicts) named by the interview partners in other
parts of the interviews did not seem to have influenced their
ratings of adaptation options’ realisability, in water manage-
ment and spatial/regional planning this was seemingly the
case. In general, this might be due to the fact that the region
itself so far did not experience any disasters in conjunction
with natural extreme events – all storm surges, for example,
could be coped with. Additional possible explanations for
this difference might be, that interview partners from gov-
ernmental agencies – as has been described before, most in-
terview partners had this organisational background – in sec-
tors, where the state has the explicit responsibility to protect
citizens from harm, feel obliged to communicate high adap-
tation beliefs. Perhaps, this tendency to give socially desir-

able answers has led to communication of higher adaptation
beliefs than they actually are. Furthermore, the tendency to
avoid blame might have played a role. If the interviewed ac-
tors had communicated low adaptation beliefs, they could be
blamed for failing to fulfil their duties. Another explanation
might be that they are afraid of causing panic reactions by
showing doubts regarding the realisability of adaptation in
their sectors, where there is the risk of fatal casualties if pro-
tection levels are not sufficient.

In water management the rating for adaptation belief, de-
rived from the subjective assessments of adaptation options
by the interviewed actors, was lower than for any other di-
mension of the ACW. Assuming that the six dimensions of
the original ACW represent “objective” aspects of adaptive
capacities this result can be interpreted as an indication that
there is an underestimation of adaptive capacities by the ac-
tors in water management of northwestern Germany.

Contrary to this result, in civil protection the rating for
adaptation belief was higher than for any other dimension of
the ACW. This perception is probably rooted in a special pro-
fessional ethos, that is, being always able and obliged to cope
with extreme events (be it by improvisation); in the long run
however, this might lead to an overestimation of capacities to
cope with extreme events due to climate change.

5 Discussion and conclusions

The results indicate an added value of including the psy-
chological/subjective dimensions adaptation motivation and
adaptation belief in an extended ACW. For example, in spa-
tial/regional planning the quite low adaptation motivation
seems to be major barrier to adaptation, eventually caused by
a lack of objective resources. The apparent underestimation
of adaptive capacities in water management indicated that it
might be useful to raise the awareness for the many objective
adaptive strengths of this sector.

Therefore, the assessments of adaptation motivation and
adaptation belief revealed practically useful and, in some
cases, surprising results. The analysed sectors differed
clearly on these psychological dimensions, which is a valu-
able information for adaptation governance because here the
task often is to integrate adaptation measures in different sec-
tors to avoid intersectorial conflicts (e.g. for space) and un-
wanted secondary effects from intersectorial interdependen-
cies (e.g. water overuse). If actors in some sectors are less
motivated to address adaptation to climate change this can
become a barrier to involving them in such intersectorial co-
ordination efforts.

Generally, adaptive capacity is not static, it is flexible and
responds to changes in economic, social, political and institu-
tional conditions over time (Smit and Wandel, 2006). Proba-
bly adaptation motivation and adaptation belief can change
or can be changed (e.g. by information campaigns) faster
than the other dimensions of the ACW. If this is really the
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case, this would have two important consequences: firstly,
assessment of adaptation motivation and adaptation belief
would have to be repeated more often than assessments of
other ACW-dimensions to get an up-to-date assessment of
institutional adaptive capacities. Secondly, changing adapta-
tion motivation and adaptation belief can be seen as prior-
ities for policy interventions if there is a need for quick in-
creases in adaptive capacities. Nevertheless, adaptation moti-
vation and adaptation belief are often not sufficient to realise
adaptation measures. For example, if the feasible adaptation
measure is costly, sufficient financial resources are necessary
as well.

The denial of any urgent need for additional adaptation to
climate change in flood/coastal protection and civil protec-
tion, as expressed by the interview partners – because pro-
tection levels in their sectors would already be quite high –
points to interdependencies of adaptation motivation and sen-
sitivity to climate change. Indeed, the adaptation motivation
ratings of the interview partners were obviously not strongly
reduced by their trust in the sufficiency of current protection
levels because there was still a medium motivation in civil
protection and a high motivation in flood/coastal protection.
Yet, it seems advisable to assess adaptation motivation based
on more than just one indicator (in this study: perception of
current relevance of adaptation to climate change in organi-
sation). Including questions to also assess the perceptions of
futurerelevance of adaptation as well as questions from clas-
sical risk perception surveys would minimise the danger of
false positive (assessment of adaptation motivation as high)
or false negative (assessments of motivation as low) ratings.
Including further questions (perhaps in the form of question-
naires) also seems advisable for the assessment of adaptation
beliefs, because answers of interview partners can be biased
by the tendencies to give socially desirable answers and to
avoid blame or panic (see Sect. 4.2).

The regional and organisational differences in adaptation
motivations of the spatial/regional planning sector point to
the importance of describing thevarianceof the adaptation
motivation in addition to theaverageof motivation ratings
of the interview partners because the sole communication of
averages camouflages existing differences. This recommen-
dation also applies for the other dimensions of the extended
ACW.

Future studies should use five-level answer scales in the in-
terviews for assessing adaptation motivation and adaptation
belief. We have used four-level scales in the interviews to
avoid a middle answer category, which is often chosen by re-
spondents to avoid decisions. But in presenting our results for
the extended ACW to stakeholders, the two different scales
(four levels for adaptation motivation and adaptation belief,
five levels for the six dimensions of the original ACW) de-
creased understandability for stakeholders.

Whether adaptation motivation and adaptation belief
should be included as additional dimensions or be included
as criteria in one or more of the six dimensions of the original

ACW is a question of theoretical perspective and the weight
one would like to give these dimensions in assessing insti-
tutional adaptive capacities. Adaptation motivation and also
the adaptation belief can be seen as necessary “psychological
resources” for adaptation so that they could also be regarded
as criteria of the resources dimension. Since they relate very
much to motivations and beliefs of (potential) leaders of an
adaptation process, they could also be regarded as criteria of
the leadership dimension. If one understands them as very
much driven by knowledge and learning – although there is
not much evidence in empirical psychological research for
this assumption – adaptation motivation and belief could be
seen as further criteria of the learning capacity dimension.

We decided to include adaptation motivation and adap-
tation belief asadditional dimensions to give them a high
weight and visibility in the overall assessments of adaptive
capacity because previous studies (e.g. Grothmann and Patt,
2005; Grothmann et al., 2009; Grothmann, 2011) have shown
that a lack of adaptation motivation and adaptation belief are
some of the most important barriers to adaptation. To reflect
their common psychological quality they could also be put
together as criteria of a seventh ACW-dimension that might
be called “psychological capacities”. As has been noted ear-
lier, Kuhlicke et al. (2011, p. 806) refer to a further poten-
tially important psychological factor: “sense of responsibility
for one’s own actions but also for those of other actors”. If fu-
ture empirical evidence shows the influence of this factor on
adaptation, it could be included as a third criterion of the psy-
chological capacities dimension, perhaps called “adaptation
norm”. This would result in three criteria for the psychologi-
cal capacities dimension: adaptation motivation (“I/wewant
to adapt”), adaptation belief (“I/wecanadapt”) and adapta-
tion norm (“I/weshouldadapt”).

Generally, our analyses of the ACW dimensions and crite-
ria revealed that the scientifically most interesting and prac-
tically most relevant results can be found in the qualita-
tive analyses of the various criteria and dimensions. The
averaged “quantitative” assessments (e.g. “low adaptation
motivation in spatial/regional planning”, “high motivation
in flood/coastal protection”), which are visualised in the
coloured ACWs, only provide a very rough overview of
strengths and weaknesses in a particular sector, but do not
suffice to present the various aspects of the assessments and
to develop interventions to overcome the identified weak-
nesses.

Our analyses also confirmed the statement of Gupta et
al. (2010, p. 465), “that the criteria are not additive in the
sense that values given to each criterion can be simply
added”. It seems that an equal weighting of criteria can be
very misleading, since some dimensions or criteria can be
“weakest links” (Tol and Yohe, 2007) and a high value in
these dimensions or criteria is a necessary prerequisite for
adaptation. For example, if the feasible adaptation measures
are very costly, but the economic resources for adaptation are
very low, probably also the overall adaptive capacity has to
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be rated as very low even if all the other dimensions have
high values. Or if the adaptation motivation is very low the
necessary ‘psychological resource’ for adaptation is lacking
so that the overall adaptive capacity is probably also very
low.

Despite the described methodological challenges, the
ACW is a useful heuristic to assess many social factors of
adaptive capacity by addressing institutions, but also equity,
information/skills and economic resources (cf. Smit and Pil-
ifosova, 2001). The ACW does not address technology and
infrastructure. Therefore, it should not be mistaken as an an-
alytic tool to assess the adaptive capacities of social systems
comprehensively.

As has been shown in Table 1, the ACW explicitly or
implicitly addresses all the challenges of adaptation to cli-
mate change identified by Prutsch et al. (2014) and is much
more operationalised and more differentiated with regard to
the criteria for assessing institutional adaptive capacities than
other frameworks for assessing adaptive capacities. Never-
theless is it applicable in a wide range of institutional set-
tings. Other frameworks focus on sector-specific institutional
settings (e.g. Hagedorn, 2002; Huntjens et al., 2012; Kuh-
licke et al., 2011; Pahl-Wostl, 2009). Broader frameworks for
institutional analysis, which often focus on socio-ecological
systems (e.g. Folke et al., 2005; Ostrom, 2005, 2007, 2009),
also claim – like Gupta et al. (2010) – to be applicable in var-
ious institutional settings, but are not focusing – like Gupta et
al. (2010) – on climate change adaptation. For social capacity
building the ACW, which has been developed for social ca-
pacityassessment, provides a useful first step by providing a
detailed analysis of strengths and weaknesses of institutions
to adapt to climate change. By its detailed analysis of social
factors it sheds light on social dimensions of adaptive capac-
ity which have as yet been neglected in studies on climate
change vulnerability. Nevertheless, assessments based on the
ACW are not specific enough to indicate which measures are
suitable to increase a dimension of adaptive capacity that has
been identified as a weakness. Which (policy) instruments
are appropriate to make use of existing strengths in adaptive
capacity and get over existing weaknesses is a question for
future research.
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