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Abstract

Background:

It has been well established that institutionsd®eisive for the capacity of society to adapt tmate
change. But it is largely subject of debate, hovdétail institutions in interaction with the avdila
resources and the characteristics of the actomdvies foster or impede the adaptive capacity intimul
level governance systems. Therefore, synthesihiegdiverse findings of empirical case studies on
this question in a methodologically coherent antegrative manner may provide theoretical
foundations for answers on how to organize enhaadegitive capacity to climate change within and
across governance levels.

Method:

1. Against this background this paper develops mptehensive multi-tier conceptual map of
variables that systematically influence adaptivpacity. This is done by adopting the conceptual
groundwork of the Institutional Analysis and Devmiment framework (Ostrom 1990;
Ostrom/Gardner/Walker 1994; Ostrom 2005).

2. This conceptual map is applied to conduct a froeletered meta-analysis of case studies in order
to identify patterns in which adaptive capacity iifluenced by the complex interactions of
institutional, resource and actor variables.

Results:

The main results are:

1. The study provides a comprehensive and coharettittier framework of variables determining the
adaptive capacity with special focus on the rolasfitutions.

2. The meta-analysis finds several models thatacierrize how institutions shape adaptive capanity i
their functions to structure the governance sysisra whole, the interplay between different lewéls
governance and in their inherent characteristics.
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1. Introduction

Unmitigated climate change is expected to increéaseoccurrence and severity of natural hazards
such as sea level rise, changes in temperatunegltsy storms or floods and threatens a wide rahge
ecological and social systems (Parry et al. 200fg ability to adapt to climate change (including
climate variability and extreme events) is a cructaaracteristic of societies to cope with and use
climatic challenges to economic and social develapmimn general, climatic hazards are conceived to
vary mostly on a local to regional level. Exposanel the sensitivity to hazards as well as the dgpac
to adapt are seen highly context specific (Brodkad.€2005, Kelly/Adger 2000). This creates a deeer
picture how specific locations around the world amed will be affected by climate change.
Accordingly, adaptation actions need to be fittedhe local circumstances of the specific location.
However, adaptation is not only an issue for goarce on the local level, but for multi-level
governance. De facto, there are numerous exammlexlfiptation governance on various levels, such
as the Nairobi Work Programme, the National AdaptatProgrammes of Action (NAPAs) and
several funding schemes within the United Natiomsiv@ntion on Climate Change, a green and a
white paper on the EU level, numerous examples aifonal level initiatives or transnational
horizontal collaboration of municipal networks (elern/Bulkeley 2009, Biesbroek et al. 2010).
Furthermore, there are sound theoretical reasomappooach adaptation on higher than local levels,
too, e.g., reasons of global justice, the provisdbmational, transboundary or global club or pabli
goods (such as data, know-how and information)ptlegention of transboundary conflicts in the face
of climatic changes, and the cross-level and csoate character of many environmental problems
(Cash/ Moser 2000; Cash et al. 2006; Brondiziol.e2@09; Drieschova et al. 2009). In short, this
paper conceives adaptation as an issue for gowegnam multi-level or nested systems, i.e. as
“involv[ing] cascading decisions across a landscagaele up of agents from individuals, firms and
civil society, to public bodies and governmentfoatl, regional and national scales, and internatio
agencies.” (Adger et al. 2005:79, cf. Engle/Lem0$Q®).

Along with increasing awareness about climate chaagd decreasing confidence towards
international mitigation efforts scholarship on pidion expanded rapidly in recent years.
Correspondingly, a large number of diverse fact@s been identified to affect the capacity to adapt
to climate change. A generally accepted, but atist@nclusion is that institutions, i.e. the ruée=l
norms that frame human actions, are decisive fablmg, impeding and shaping adaptation (e.g.,
Adger et al. 2007, Werners et al. 2009). Instingiare sources of constraints, rewards, or punishme
They permit actors to form expectations and coratdi behaviour (Ferejohn 2003). They prescribe,
permit or forbid certain actions or outcomes (Qstr2005). Therefore, the ability to take effective
action in response to or expectation of climatiargfes crucially depends on the presence of an
enabling institutional framework.

One of the major challenges to research in thig aseto gain a substantially more detailed
understanding of which institutional charactersstioster or impair the adaptive capacity in différe
social, material and biophysical contexts. Onetefyato tackle this question taken in the literatisr
to develop a general framework of relevant indbndl characteristics that are theorized to have an
impact on adaptive capacity. Taking this road, Afgmawal (2008; 2010) and Agrawal/ Perrin (2009)
use the literature on common-pool resources anendiedization to derive 20 factors that they assume
to affect the performance of local institutions foe adaptation of the rural poor. In a similar mam
Joyeeta Gupta et al. (2010) present six dimensigtiis 22 criteria to assess the adaptive capacity of
institutions based on the climate change adaptéitenature. All these studies present comprehensiv
lists of variables that can serve as analyticdkttmunderstand the roles of institutions for ddtpn.



However, they point out that the relative imporerand the interrelatedness between the variables
still need empirical verification. A second strateg tackle the above question is to perform intdep
case-studies. They uncover how institutions affeetadaptive capacity in a highly specific context
often identifying complex interrelationships betweestitutional and non-institutional variables &éds

on empirical data. A recognized weakness of the-sasdy approach is that its results cannot easily
extrapolated to other contexts (van Laerhoven 2010)

Against this background this article is an inquimio the question: How do institutions function to
foster or impede the adaptive capacity in multele\governance systems? It first builds a
comprehensive, multi-tier conceptual map of vagalihat were found to shape the adaptive capacity
of society. Secondly, the paper presents a metgsasaf case study evidence. It identifies specifi
patterns of relationships between institutional aod-institutional variables with adaptive capacity
both within and across governance levels. Particatiiention is paid to variable interactions across
governance levels and interactions of institutiorzalables with non-institutional variables.

The article is organized as follows: Section 2 enes definitions of key terms, conceptual links
between institutions and adaptive capacity, ancctdmeeptual map of variables determining adaptive
capacity. Section 3 explains the meta-analytic oethpplied here. The results are presented in
section 4. Finally, section 5 discusses the finsliagd draws conclusions.

2. The conceptual framework

This section presents the conceptual frameworkeives as the heuristics or diagnostic framework
(Ostrom 2007) for the subsequent meta-analysislabtéve capacity.

2.1.Institutions and the capacity to adapt to climate bhange in multi-level
governance systems

Adaptation in the climate change literature commaefers to an adjustment in individual or group
behavior or in natural or human systems in respomsgbserved or expected climatic change, risk,
hazard or opportunity (Pielke 1998, Smit et al. 2@@cCarthy et al. 2001, Smit/Wandel 2006, Nelson
et al. 2007, Adger et al. 2009, Mertz et al. 2069). the purposes of this arti@ddaptation is defined
as the action and adjustment in behavior undertdlkeactors in response to or in anticipation of
changed environmental conditions. Effective adéptateduces exposure or sensitivity to natural
hazards or enhances the capacity for future adapsafl he ternadaptive capacity denotes the ability
of an individual or a group to undertake adaptietoa, i.e. it captures the constraints and polithis
of adaptive action. It can be thought of as théoacspace for adaptation available to individual or
collective actors.

Adaptive capacity can be seen within the contextaajer research programs on the resilience of
social-ecological systems (Berkes/Folke 1998, GrsmtgHolling 2002, Anderies et al. 2004, Walker
et al. 2004, Folke 2006, Ostrom 2007, Young 20R&3ilience in this program usually is defined as
the characteristic of a system to absorb, adaphtbshape change and still retain the same function
and structure. The resilience in the face of clemahange depends on mitigative and adaptive
responsesMitigation refers to avoiding climate change in the firstcglahrough the reduction of
greenhouse gases. It combats the “origins” of apitgenic climate change and has special
importance as there seem to be barriers and lhmigsnd high costs of adaptation (Stern et al. 2006,
Parry et al. 2007, Adger et al. 2009). While mitiga targets the “origins” of climate change,
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adaptatiorhappens to the “ecological consequences” of clirnhtage such as sea level rise, droughts,
floods, storms. Thus, this article is an investmainto the adaptation side of resilience.

Institutions are the rules that structure human interactioreyTéomprise formal constraints (e.qg.,
laws, constitutions), informal constraints (e.aarms of behavior, conventions, codes of conduat], a
their enforcement characteristics (North 1990, dditt al. 1997, Ostrom 2005). Contrary to colloguia
language, institutions are not synonym to orgaiomat Organizations, such as firms or government
agencies, operate within the set of societal utstihs, e.g. laws, and they normally use rules to
internally co-ordinate behaviour of their membérke termmulti-level governance is used here to
denote the institutions, actors (including orgatiizes) and the processes within these institutidhs.
term multi-level refers to the characteristic tgavernance systems usually are nested, i.e. pexess
of one particular spatial level of action areng.(docal or global) may be affected by and imbedde
into governance structures of other levels (Hodghaeks 2003, Eckerberg/Joas 2004, Janssen et al.
2007). One prominent example is institutional iptay, where institutions on one level affect
institutions on others, e.g. through functional efegencies between levels or through deliberate,
strategic linking of institutions (Berkes 2002, Ymu2002, 2003, 2006).

The conceptual link between institutions and adaptiapacity is the following: They are linked by
the concept of the action space of an actor. Thieraspace is defined by the available optionsaftt
the constraints on actions. Institutions can funelatally influence the type and size of the action
space by permitting, prescribing or allowing certpractices or outcomes, by co-ordinating human
interactions and creating more secure expectatiggising incentives and enforcing behaviour of
interaction partners. The action space can beotfhat actor making private decisions or the space f
collective action. Typically, the action space onparticular level of governance (e.g., in a
municipality) is structured by a nested system oftiples layers of institutions.

2.2. A multi-tier conceptual map of adaptive capacity aghe heuristics for the meta-
analysis

The question what determines the capacity of desieio adapt to climate change has been
approached with methods and perspectives from nugsgiplinary and interdisciplinary research
programs. Consequently, the literature uses a braage of concepts and provides many findings
which are specific to a certain context and/oreschd order to make this complexity more tractable
while minimizing the risk to lose relevant infornmat | adopt the idea of aulti-tier or nested
conceptual map (cf. Ostrom 2005, 2007, 2009). This is a clasaificy framework that organizes
variables which were found to influence adaptivpacity. It partitions these variables into claszed
subclasses on multiple conceptual tiers such tmatdwer-tier variables are subcomponents of the
higher-tier variables. It helps identify single tas or combinations of them that may impact on
adaptive capacity in one type of situation andinaithers. The development of this framework was
guided by the conceptual groundwork and explanatmgtext of the Institutional Analysis and
Development framework (Kiser/Ostrom 1982, Ostror8@,90strom et al. 1994, Ostrom 2005). The
conceptual map builds on a comprehensive literaeuiew of the climate change adaptation literature
Major studies include those of McCarthy et al. 200&@he/Tol 2002, Brooks/Adger 2004, Ivey et al.
2004, Adger et al. 2007, Schneider et al. 2007 eAdg al. 2009, Agrawal/Perrin 2009, Agrawal 2010,
Gupta et al. 2010 as well as several dozens sttishave been investigated in the preparation to
this meta-analysis.



Figure 1 shows the broadest conceptual level ofrthki-tier conceptual map developed here. The
variables in class A define the scales and levad®Ilved and further situational variables in a
particular study, theory or model of adaptive céyacThe biophysical and material conditions
(variable class B), the attributes of the actord groups involved (C) and the governance system (D)
jointly and in interaction define the options fardaconstraints on adaptation actions, i.e. the tadap
capacity, of the system in question.

Scale and Situation

Variables (A)
Material Variables/ Attributes of the Actors System of
Resources and Groups involved Institutions
(B) (©) (D)

I t |

Adaptive Capacity

Figure 1: First-Tier Variable Classes (author’s pdation).

Table 1 lists the second- and third-tier varialilest have been identified in many empirical and
conceptual studies as shaping the patterns of imdagatpacity to climate change.

This multi-tier conceptual map represents and iatieg variables and their subcomponents across a
very broad range of cases which are characterigespécific settings. It is important to note thaii
particular case typically only a subset of thes@atdes are examined and only a subset may maiter f
the adaptive capacity in that case. “The choiceetdvant second or deeper levels of variables for
analysis (from the large set of variables at midtipvels) depends on the particular questions unde
study, the type of social-ecological system, areddpatial and temporal scales of analysis.” (Ostrom
2009:420) Furthermore, the possible manifestatafribe variables may differ from case to case. For
example, establishing an early-warning system agaétorm surges will require quite different
information and knowledge than the adoption of@gdturral production to changing soil quality. Thus,
this framework helps to identify the niche of a @pe case and helps to avoid panaceas (Ostrom
2007). In this sense, it is highly useful for theteranalysis of a highly disordered literature,ause
it helps to understand relationships between theeuts and variables in single (case) studies and
provides the ground for results that go beyondptireary studies.



Scale and Situation Variables (A)

Material Variables/ Resources (B)

Al Spatial scale B1 Physical infrastructure and technology
A2 Temporal scale B2 Financial resources, Access to credit and
A3 Jurisdictions involved insurance
A4 Hazards and Exposure B3 Availability of information, access to extensio
a. type B4 Availability of natural and other resources
b. intensity, frequency, regularity
A5 Co-occurrence of competing goals,
pressures or conflicts
A6 Market situation
Attributes of the Actors and Groups (C) System of Institutions (D)
C1 Socio-economic attributes Structuring the governance system as a whole
C2 Mental models, awareness and concern, D1 Learning Capacity
values D2 Resources
C3 Relationships between the actors D3 Allocation of roles and responsibilities
a. social capital, trust a. clearness of allocation
b. distribution of power b. provision of authority for adaptive measures
c. presence of leadership c. balanced allocation of power
d. communication d. leadership
C4 Characteristics of organizations D4 Secure property rights
C5 Number of actors
a. inrelation to fix costs of adaptation Structuring the interaction between governanceléeve
technologies D5 Cross-level co-ordination and co-operation
b. fragmentation of markets D6 Degree of decentralized decision making in
C6 Dependency on adaptive measures collective choices

D7 Provision of external support

Properties of the institutional system itself
D8 Fit with the scope of the climatic hazards
D9 Adaptiveness and Flexibility
D10 Stability
D11 Relation of climatic hazards to other stressors
goals
D12 Principles of fair governance
a. legitimacy
b. inclusiveness
C. responsiveness
d. accountability and transparency

Table 1: Second- and third-tier variables (authoompilation based on comprehensive literaturestgyi

The subsequent meta-analysis will investigate iaibléhe interactions of institutional variables
with adaptive capacity. The “non-institutional” iasles of the classes A, B and C are implicit #® th
meta-analysis in that they are sources of potemtiataction effects between variables and adaptive
capacity, e.g. moderating or mediating effects. |§ab gives descriptions of the institutional
characteristics.



Institutional Characteristics Description

Characteristics concerning how institutions structue the governance system as a whole

Whether institutions enable actors to refine raegiand to
Learning Capacity change fundamental assumptions and mental modietggs
and double-loop learning).

Whether institutions set incentives to generateugss for the
Resources provision of goods and services (e.g., technolggies
infrastructure, insurance, credit, extension).

Institutions can create positions in action arearasprescribe,
permit or allow for specific actions or outcomes dotors in
certain positions. This comprises several dimerssibaw
clearly the allocation of roles and responsibiitie done; how
symmetrically power is allocated; whether adaptheasures
are legally available to actors; whether institosi@llow for

Allocation of roles and
responsibilities
a. clearness of allocation
b. provision of authority
c. balanced power

d. leadership .
leadership.
Secure property rights Whe_ther secure property rights for goods and sesvice
provided.

Characteristics concerning the interaction betweemultiple levels of governance

Cross-level co-ordination and co-Whether institutions are in place that providedarss-level co-

operation ordination and co-operation.
Degree of decentralized decisionHow decision making power for collective choicesliscated
making in collective choices between hierarchical levels of governance.

How institutions shape the provision of externgsuort

Provision of external support .
(resources) for local action arenas.

Characteristics of the institutional system itself

Whether the boundaries of the institutional systeatch with

Fit with the ecosystem challenge the scope of the climatic hazards.

Whether institutions create room to adjust or clesthgse

Adaptiveness and Flexibility institutions according to new circumstances.

Whether institutions create predictability of beioav and for

Stability interactions of participants.

How institutions reflect and affect the relatiorteeen climatic

Relation of climatic hazards to hazards and other stressors or goals (e.g. comptanisg,

other stressors or goals

trade-off).
Principles of fair governance Legitimacy: whether an institution receives pulsligpport.
a. legitimacy Inclusiveness: whether actors affected can pastieim
b. inclusiveness decision making.
C. responsiveness Responsiveness: whether collective decision masimogvs
d. accountability and response to the individuals’ preferences.
transparency Accountability and transparency: whether the inftihs

provide for accountability procedures.

Table 2: Description of the institutional variables
(source: partly Gupta et al. 2010 with further refeces, partly author’'s compilation).

3. The meta-analytic method and the meta data set

The conceptual map presented in section 2.2 sasethe heuristics for the subsequent meta-
analysis of case study evidence. Meta-analyses eftamine the statistical evidence of the primary
literature on the effect of some variable(s) X awther variable Y (cf. Cooper et al. 2009). Usual
steps are to pool the effect sizes (e.g., regnessdefficients, correlation coefficients, t-statsj of
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the primary studies, to compile an overall effeizesand to perform a moderator analysis. This
presupposes that the primary literature uses titatisests for a common research question wittyfai
homogenous indicators for the variables in questitmwever, the climate change adaptation literature
provides a different research landscape. The ntgjofi studies uses qualitative methods for the
analysis of data. The few studies that reportstiesil effect sizes (e.g. Tol/Yohe 2007, Bryanlet a
2009, Posey 2009) differ largely in the type ofeet§ that they quantify. For this type of primary
literature Rudel (2008) suggests to pool the “mgdtiat have been derived from the original data
rather than pooling the data or effect sizes théraseThe next step is to look for systematic pate
across the models. A model in this terminology s&adement about the relationship between variables
X and Y that has been empirically supported inghmary research. Such an approach is taken, e.g.,
by Geist/Lambin (2001) and Misselhorn (2005). Agprate to the highly heterogeneous and often
gualitative body of primary literature in the fiedd climate change adaptation and appropriate ¢o th
purposes of this study, | conduct a meta-analyistage study evidence using a similar procedure. Th
approach takes five steps as shown in table 3.

Steps of the meta-analysis:

1 Giving a clear organizing research question
2 Identifying the relevant literature

3 Selecting the studies

4 Coding the study results

5 Analyzing the meta-data set and presenting

the results

Table 3: Steps of a model-centered meta-analysis.
(Source: Author’s compilation based on Rudel 2008 Gooper et al. 2009).

(1) The research question that guides this resesyothesis is: How do institutions function to
foster or impede the adaptive capacity in multelegovernance systems? Section 2 gives clear
definitions of and elaborates on the main concepise.

(2) The search strategy for primary literature cosgul the use of databases, manual screening of
key journals and cross-references. Identificatibthe literature in the databases and key jourwals
based on a keyword search. This step providesritmagy sample of studies for this meta-analysis.

(3) The primary sample is subject to several filter be fulfilled in order to be included into the
meta-analysis. First, the study must show sufficraathodological quality in terms of transparency,
reliability, and validity (based on Miles/Huberm&a@94, Mayring 2002, Yin 2003). Table 4 shows the
criteria used to evaluate the methodological gualitthe primary studies. Second, the primary study
must use systematically empirical data or evidearw@ this evidence must support its findings. This
implies that results from reviews or from a theimadt model unexposed to systematic empirical
observations are not included into the subsequetda-analysis. Third, the studies must investigate t
relation between institutions (rules) and adaptiapacity to climate change. For instance, studiiat t
describe existing governance arrangements in the field auithinvestigating their relations with
adaptive capacity explicitly are not included.



Criterion Operationalized Criterion

Transparency and reliability - Clear documentatibthe whole research process
- Use of case study protocol or database

Internal and construct validity - Adequate and diestated theoretical preconceptions
- Systematic analysis of the empirical material
- Alternative explanations are examined
- Use of different interpreters
- Validation of interpretations, e.g. key informsunéview
draft of case study report
- Use of multiple sources of evidence
- Coherent interpretations

Other - No apparent methodological bias
Table 4: Criteria of the methodological qualitytoé primary studies.
(Source: Author’s compilation based on Miles/Hubanm1994, Mayring 2002, Yin 2003).

Finally, from this sample 21 primary studies wef®sen for inclusion into the meta-analysis
presented here. Further studies will be includethénnext steps of this paper. A case is defined as
distinct time and place specific action arena. &fixhese 21 studies originate from two research
projects representing two study areas. Therefbeefihal sample of this meta-analysis consists7of 1
studies from distinct research projects in distiaction arenas. These 17 studies, authored by 50
researchers and published in 14 different jouroalbooks, contain research on 229 cases. Table 5
gives more descriptive details on the included dampcase studies.

Hazards Locations Type of Arena Data Sources
Multiple 8 Canada 5 Household 1 Interviews 11
Water Qu_antlty 4 Norway 2 Rural Community 3 Documents 8
and Quality
Flood 3 Burkina Faso, Norway, 1 Municipality 6 Focus groups 3
Drought 1 Great Britain, Niue, Region 5 Scientific literature 3
Temperature South Africa, Ethiopia, e
and Igainfall 1 Tanzania, Mozambique, a Countr Fieldwork/ participant >
Change China, Brazil, Sweden, c¢ y observation

=y

Netherlands

Table 5: Descriptive characteristics of the casdiss (N = 17 studies).

(4) In the next step the empirically based resofiteach study about relations between institutions
and adaptive capacity have been coded. The codimge made a detailed, six-fold distinction as to
which types of effect have been found in the stutiyect effect, undetermined effect, differential
effect, moderator effect, conjoint effect, or mediaeffect. Figure 2 illustrates the different effe
types of this meta-analysis. Combinations of thiypes are possible in a model, e.g., where two
mediation effects lead to an undetermined changjeeimutcome.



1. Direct Effect 4. Moderator Effect
X —> AC X —> AC
Y
2. Undeteimined Effect 5. Conioint Effect
X | e > AC X \
AC
v -
3. Differential Effect 6. Mediator Effect
AC;
” — X » v » AC
T [ ac

Figure 2: Effect types investigated in the metahis (author’'s compilation).
X: Institutional Characteristic; Y: Other VariablaC: Adaptive Capacity; i/j: Index for actor ifj.

(5) The final step is to analyze the obtained ndeti@ set. This step first presents the frequency
distribution of effects. It captures a picture afwhoften direct effects of institutions for adagtiv
capacity have been found, and how often more comipteractions seem to characterize the relation
of institutions and adaptive capacity. The modditaimed for each institutional characteristic are
reported and discussed.

4. Results of the Meta-Analysis

Table 6 presents the frequency scores for the maghapirically supported in the case studies. It
shows the number of case studies in which thetitisthal characteristics are reported to have a
positive, undetermined, differential, moderatomjomt or mediator effect on the adaptive capaoity
the actors involved. For the general descriptidnthese effect types, | refer to section 3. Thidane
analysis identifies several models, how institudionharacteristics shape the adaptive capacity of
society. In the following, | will report and disgishe findings in three parts: first, how institunts
structure the governance system as a whole; sebond institutions affect the interaction between
multiple levels of governance; and third, how chgeastics of the system of institutions itselfesdff
adaptive capacity of society.
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Institutional Direct z?lieéer- Differential Moderator Conjoint Mediation Total
Characteristic Effect Effect Effect Effect Effect
Effect
Characteristics how institutions structure the govenance system as a whole

Learning Capacity 2 - - 1 - - 3
Resources 1 - - - - - 1
Allocation of.rc_>lle_s 4 1 i i 1 1 7
and responsibilities

Secure property

: 2 - - - - - 2
rights

Characteristics concerning the interaction betweemultiple levels of governance

Cross-Level

co-ordination and 5 1 - - 1 - 7
co-operation

Degree of

decentralized 1 1 2 6 2 - 12
decision making

Provision of externa 1 2 2 5 i 1 8
support

Fit of institution
with the scope of thd 2 - - - 2 - 4
climatic hazard

Adaptiveness 2 - - - - - 2
Stability - - - - - - 0
Relation of climatic

hazards to other 5 - - - - - 5

stressors/ goals

Principles of fair

Governance 3 ) ) 1 ) ) 4

Table 6: Frequencies of the institutional charasties and effect types (N = 17 studies).

4.1.Institutions in their function to structure the governance system as a whole

There is general support that a highpacity to learn (in the sense of the ability to change
fundamental assumptions and mental models) is@atrelement for the capacity to adapt to climate
change (direct effect model). The case studiediftkshtwo important ways in which institutions can
shape the learning capacity. First, the regulafoagnework may encourage awareness for climate
change, e.g., by integrating climate change corlid®ms into organizational routines or plans.
Second, if institutions provide a basis for buifglitrust between the sender and the receiver of
information about climatic hazards, willingness ahds ability to learn is enhanced. Identifying a
more complex interaction, one study (Lemos et @023 found a moderator effect asserting that, on
the one hand, the provision of scientific foredagbrmation can enhance adaptive capacity. On the
other hand, three moderating factors might deterlitikage: information can be subject to distartio
misinterpretation and manipulation in the politicahd economic process; the dissemination of
information has to take the needs and decision mgakehavior of the end user into account; and
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actions based on scientific information might umdiee traditional knowledge leading to reduced
adaptive capacity.

Institutions also structure action arenas in thaytllocate roles and responsibilities to the actors
involved. In this function, institutions are themil to enhance adaptive capacity if roles and
responsibilities are allocated clearly; if authpribr adaptive measures is provided; if power is
balanced among actors; and if they allow for leslder Indeed, the meta-analysis shows that missing
or unclearly allocated roles and responsibilitiesved as substantive barriers for adaptation in
numerous cases (direct effect model). Furthermambalanced power in decision making can stall
social learning by filtering information and thusduce adaptive capacity (mediator effect modelg Th
role of leadership is ambiguous (undetermined éffeadel). On the one hand, authorities who were
progressive and positive on climate issues were taboster adaptation. On the other hand, leagersh
requires a certain power position about those who lad. Therefore, institutionalizing these
unbalanced power positions might invoke the negattensequences of power asymmetries for
adaptive capacity.

Institutions also affect the adaptive capacitygegerating resources and regulating the provision
of goods and services such as infrastructure (direct effect model). Mnathe definition,
implementation and enforcementseture property rights for goods is reported to enhance the ability
take adaptive measures (direct effect model).

4.2.Institutions in their function to shape the interadion between multiple levels of
governance

Adaptation to climate change involves multiple lsvef governance in many cases. The meta-
analysis investigates three important ways, in hiacstitutions shape the interaction between
multiple governance levels: whether they provide dmss-level co-ordination and co-operation; to
which degree they allocate decision making powdoueer levels of governance; and how they shape
the provision of external support for an actiomare

The meta-analysis shows that for firevision of cross-level co-ordination and co-operation most
case studies support the direct effect model faptde capacity, if one of two conditions is met.
Cross-level co-ordination and co-operation seemssable, if the scope of the climatic hazard goes
beyond the boundaries of the established governarareas so that cross-level adaptation could use
economies of scale and scope, resolve transbourdaficts and/or shape social dilemmas between
the single areas. But even if the climatic hazaalla fit into the boundaries of an established
governance arena (e.g. a municipality that is @mé&d with a highly localized climatic hazard), the
traditional governance system might restrict thgoacspace in this arena (e.g. when legal authority
for some crucial actions is allocated at higherelevof governance) and make cross-level co-
ordination and co-operation advisable. In particulzarriers for adaptation related to cross-level
governance were the missing cross-level co-ordinaid inconsistent approaches on different levels,
lack of cross-level learning and unclear roles aesponsibilities in the co-ordination between
multiple governance levels. In one case as repdayeBihepherd et al. 2006, cross-level co-ordination
had an undetermined effect on the adaptive capa@itythe one hand, upper-tier influence from the
provincial level seemed necessary to obtain fundiragning and expertise for an adaptive measure at
the local level. On the other hand, the provindnluence met with suspicions and mistrust and
fuelled public opposition by a major interest group
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The degree of decentralized decision making in collective choices is often subject of studies.
Several authors theorize that a high degree ofrdiedization or poly-centric governance enhances
adaptive capacity (e.g. Pahl-Wostl 2009, Tanneale?009). The meta-analysis clearly puts this
statement into a new perspective.

Only one of the studies confirms a simple, dirdtéat model for decentralization, where another
study reports mixed evidence (undetermined effemtiat). The clear tenor of this meta-analysis in
regard to the degree of decentralization is thimviohg: A higher degree of decentralized decision
making tends to invoke a higher adaptive capacitythe actors involved. However, several
moderating factors can reverse this relation (matdereffect models). In particular, seven modegator
are identified:

» the (lack of) knowledge, awareness, and experiahteal levels;
» (inappropriate) management expertise and commuaicatructures at local levels;

* (unclear) allocation of roles and responsibilitietween governance levels and within the
local arena;

» stark local conflicts about local policy priorities

* (inconsistent) approaches to decentralization, thg.allocation of responsibilities to lower
levels with a lack of capabilities in terms of filc@s and authority;

» the (lack of) cross-level co-ordination and co-@pen where it might prove helpful due to
the scope of the climatic hazard or due to tradétigovernance constraints; and

* (unbalanced) power positions at local levels.

Where power in local arenas is clearly unbalan@djecentralized system tends to produce
differential adaptive capacity effects of extersapport (differential effect model). When external
emergency support meets strong local power imbakit a decentralized decision making system,
measures tend to be taken out at the expense &kewedierests and local elites have the incentive t
enhance short-term resilience of the population,dounot have the incentive to enhance long-term
adaptive capacity. Put differently, continued vuaislity and recurring urgency situations can ceimen
local power structures.

Furthermore, the conjoint effect models show, thé&rger scope of the climatic hazard (e.g. flood
risk at a transboundary river) might make a system decentralized” and would require higher level
decision making or collaboration between local leagents in order to provide a fit between the
institutional system and the ecosystem challenge.

The provision of external support also shows more complex relations with adaptivpacdy.
Obviously, external support usually enhances theukrees available for adaptive measures. However,
the case studies provide a more differentiatedupgctFirst, it becomes clear, that the concrete
adaptation response to external support dependbeofiorm of aid and the needs of the receiver
(undetermined model). Second, unbalanced powecrtstas can lead to differential outcomes of
support in terms of adaptive capacity, as repoitethe section on decentralized decision making
(differential effect model). Third, one study (Bath2008) provides a combined mediation and
undetermined effect model, where external supporthe one hand enhances adaptive capacity by
reducing the resource constraint. On the othereatsupport is found to undermine good governance
by leading to problems of moral hazard, inertia, supply dictates demand, and accountability and
legitimacy.
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4.3. Characteristics of the institutional system

The conceptual map presented in section 2 contai@scharacteristics of the institutional system
itself that are expected to enhance adaptive cigpaci

The meta-analysis confirms thatiabetween the scope of the ingtitutional system and the ecosystem
challenge serves as important prerequisite for adaptatidre¢d and conjoint effect model). In
particular, problems of fit in the case studiesitexd to a “too decentralized” system for the climat
hazard without appropriate cross-level co-ordimabetween the local agencies and a misfit between a
relatively short-term cycle of political electioasid the long-term character of climate change and
adaptation.

Equally clearly, theadaptiveness of the rule system is fundamental for the adaptieacity of the
people living within the rule system. Specificallihe cases illustrate that path-dependence of
institutions can serve as a barrier for adaptattonew climatic hazards. Notably, however, none of
the case studies makes reference tattd®lity of institutions, although the broader literaturedtizes
stability and adaptiveness of institutions as pixdéiy being in conflict: While institutions need be
flexible enough to be changed to new circumstanbey, also need to show a degree of permanence
in order to help actors to develop stable expemiati coordinate collective action and improve
routines (Pahl Wostl 2009).

How institutions affect and reflect thmelationship between climatic hazards and other stressors or
goalsis a further important institutional characteddtiat shapes adaptive capacity. Usually, climatic
hazards are only one of multiple stressors on kec@logical systems next to, e.g., development
needs, social conflicts or other environmental ldeadn cases where the climatic hazards are nibt we
understood or potentially far in the future, thege @rone to get lower priority compared to other
stressors or goals undermining adaptive capacitythBrmore, cases of “policy externalities” are
reported, where policies aimed at other goals @ssors constrain the ability to adapt to climate
change. Subsequently, to integrate climate chawogsiderations into policies and organizational
routines (“mainstreaming”) is highlighted as a stiepnhance adaptive capacity.

If the institutional system incorporatpsnciples of fair governance, i.e. legitimacy, inclusiveness,
responsiveness, accountability and transparendy,expected to enhance adaptive capacity. Indeed,
three case studies confirm this proposition. Howewme case study (Tol et al. 2003) finds a
moderator effect model, where inclusive, democrd#cision making under specific circumstances
can stall adaptation decision making. In this siuthg relevant factors that moderate the relation
between democratic/fair governance and adaptivaatgpare an unequal distribution of risks, costs
and potential adaptation benefits; if the necegsitgdaptation projects is not clear (vague natiire
climate change projections vs. concrete costs)jfasumpensation for net losers is inadequate.

At the current stage the meta-analysis synthesemsgts from 17 studies comprising 229 distinct
cases. Inclusion of more case studies will furttieFngthen the comprehensiveness of the results.
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5. Conclusion

This article explores how institutions functionfester or impede the capacity of society to adapt t
climate change in multi-level governance systemsfirst provides a comprehensive, multi-tier
conceptual map of determinants of adaptive capdmtsed on the review of the climate change
adaptation literature and guided by the InstituidioAnalysis and Development framework (Ostrom
2005). This conceptual map serves as analyticdlidtims for the subsequent meta-analysis of case
study evidence about the complex relations betwestitutions and the capacity of society to adapt t
climate change in multi-level governance systenh® Meta-analysis makes a six-fold distinction as to
which types of models have been found in the pyn@ase studies: direct effects, undetermined
effects, differential effects, moderator effecnjoint effects, and mediator effects.

The meta-analysis (see section 4) presents sewat@laction effects between institutional
characteristics, resources and actor characteristidthe one hand and adaptive capacity on the.othe
Taken together, two types of interaction effecta ba highlighted of particular importance to the
adaptive capacity (figure 3).

Information, knowledge, and —
expertise \ System of institutions
- Degree oDecentralization

- External (financial) support

Power relationships between / - Fit with the climatic hazard

the actors involved

Figure 3: Interactions Effects between Actor Chemastics and Institutional System (author’s corafpdn).

First, it becomes clear, that the information, kiemge and expertise available at different
governance levels are important preconditions féecdve adaptation. Consequently, the adaptive
capacity depends on the assignment of adaptatspomnsibilities to governance levels where expertise
is high and information and knowledge available.tii¢ same time institutional arrangements may
shape the availability of these resources andssKilbken together it seems that there is not one
optimal solution of centralization/ decentralizatidrkather the governance system needs to show a fit
between (i) its degree of decentralization, (ii¢ #xisting information, knowledge and expertise at
different governance levels, and (iii) the insidugl effects on information, knowledge and exgerti
availability.

Second, an unbalanced distribution of power inllacanas has prevented to find easy, direct effect
models for several institutional characteristicshia meta-analysis. One aspect these findings inave
common is that an unequal distribution of local powill make it difficult to conceive of one ovelral
adaptive capacity of the local arena. Unbalancedllpower can reverse the enhancing effects of
external support and decentralized decision mafdnghose groups not well represented (moderator
and differential effect model). Furthermore unbakthpower can stall social learning and impede the
institutionalization of equally effective leadenghi

In summary, institutions seem to be a crucial umatent for members of society to enhance their
adaptive capacity by coordinating individual andlemive action, shaping the generation and use of
resources and shaping the capacity for individadl social learning. The results of this meta-anslys
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suggest that the following principles for institutal design would enhance adaptive capacity of
society:

1. Clearly allocated roles and responsibilities withimd across governance levels.
2. Balancing power positions.

3. Define, implement and enforce secure property sifihit goods and services.

4

Institutions should not only show a fit with theope of the climatic hazard, but also with the
expertise, knowledge and information as well ayaitieg conflicts and power distributions at
different governance levels.

Considering the adaptiveness of institutions ardcjgries of fair governance, these characteristics
tend to enhance adaptive capacity. However, theghtnbe important trade-offs at play with the
stability of rules and increased complexity of dem making, respectively. To investigate these
trade-offs in more detail is one of the most intéirey future research directions.
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