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Abstract The paper deals with the development of a general as well as integrative

and holistic framework to systematize and assess vulnerability, risk and adaptation.

The framework is a thinking tool meant as a heuristic that outlines key factors and
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different dimensions that need to be addressed when assessing vulnerability in the

context of natural hazards and climate change. The approach underlines that the key

factors of such a common framework are related to the exposure of a society or

system to a hazard or stressor, the susceptibility of the system or community exposed,

and its resilience and adaptive capacity. Additionally, it underlines the necessity to

consider key factors and multiple thematic dimensions when assessing vulnerability in

the context of natural and socio-natural hazards. In this regard, it shows key linkages

between the different concepts used within the disaster risk management (DRM) and

climate change adaptation (CCA) research. Further, it helps to illustrate the strong

relationships between different concepts used in DRM and CCA. The framework is

also a tool for communicating complexity and stresses the need for societal change in

order to reduce risk and to promote adaptation. With regard to this, the policy rel-

evance of the framework and first results of its application are outlined. Overall, the

framework presented enhances the discussion on how to frame and link vulnerability,

disaster risk, risk management and adaptation concepts.

Keywords Vulnerability � Conceptual framework � Holistic approach � Exposure �
Interventions

1 Introduction

Reducing risk from hazards of natural origin is a major challenge at present and in the

future regarding global environmental change. It is increasingly recognized that natural

hazard-associated risk and threats to human security cannot be reduced by focusing solely

on the hazards. Societies will have to live with changing environmental conditions and

therefore need to build resilience by reducing vulnerabilities to natural hazards. Vulner-

ability assessment of natural hazards and climate change has emerged in the past decades

as an important research field (see, e.g., Maskrey 1984; Chambers 1989; Pelling 1997;

Cardona 2001; Birkmann 2006a, b; Adger 2006; IPCC 2007; Bohle 2008; Bohle and Glade

2008; Oxfam America 2009) bringing together scientists from different disciplines (Fuchs,

2009). As there is no universal definition for vulnerability, various scientists from different

backgrounds have given their own definitions, thus showing the lack of a common shared

language. This paper outlines a framework for multi-dimensional, holistic vulnerability

assessment that is understood as part of risk evaluation and risk management in the context

of disaster risk management (DRM)1 and climate change adaptation (CCA). As a heuristic,

the framework is a thinking tool to guide systematic assessments of vulnerability and to

provide a basis for comparative indicators and criteria development to assess key factors

and various dimensions of vulnerability. The framework has been developed within the

context of the research project MOVE (Methods for the Improvement of Vulnerability

Assessment in Europe; www.move-fp7.eu) sponsored by the European Commission within

the framework of the FP 7 programme.

1 The term disaster risk management (DRM) also encompasses the concept of disaster risk reduction
(DRR). Thus, these terms are used almost synonymously.
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2 Background: Framing risk and vulnerability in the context of natural hazards
and climate change adaptation

2.1 Definitions and perspectives

The concept of vulnerability in DRM and CCA research is underpinned by multiple

disciplinary theories based upon natural or social science epistemologies (IPCC 2012).

This results in a range of paradigms for approaching vulnerability and is supported by

qualitative and quantitative assessment methodologies (Pelling 2001; Birkmann 2006a, b;

Fuchs 2009). Many assessment approaches characterize vulnerability according to the

degree of susceptibility or fragility of communities, systems or elements at risk and their

capacity to cope under hazardous conditions. The natural science research communities

often focus on the quantification of different factors of vulnerability (e.g. Kienberger et al.

2009). An aim of these approaches—particularly regarding physical vulnerability—is to

define and quantify damage ranges illustrated through vulnerability curves in order to help

determine acceptable levels of potential losses (Papathoma-Köhle et al. 2010). Social

science approaches often encompass a broad focus and examine, in particular, the likeli-

hood that an individual household or a community will suffer harm or experience losses

related to environmental hazards, as well as the context conditions that influence social

vulnerability (DFID 1999; Wisner et al. 2004). In this context, Phillips and Fordham

(2009) emphasize that social vulnerability to natural hazards is driven by social inequality

and is deeply embedded in social structures that are often resistant to change (Phillips and

Fordham 2009). Besides a clear differentiation of risk and vulnerability, the MOVE

framework also deals with the integration of the concept of adaptation in vulnerability

assessments to natural hazards. In this way, the MOVE framework seeks to enhance the

DRR perspective by integrating new understanding of coupling, adaptation and resilience.

In so doing, this builds a potential ground for closer linking between the concepts and

assessment methodologies being developed in DRR and CCA communities. However, this

does not mean that all approaches or concepts developed in DRR and CCA can be har-

monized, since they represent often two different interpretations of vulnerability and

therefore are rather complementary approaches (see O’Brien et al. 2007; IPCC 2012).

Before discussing the different components of the framework and the key factors of

vulnerability in more depth, it is essential to outline the basic understanding of disaster risk

and vulnerability as well as adaptation applied within the context of the framework.

2.1.1 The social construction of risk

The concept of vulnerability underscores the social construction of risk and is supported

empirically by a range of studies applying vulnerability to help understand risk to hazards,

including those with a focus on climate change (Aysan 1993; Blaikie et al. 1996; Wisner

et al. 2004). Vulnerability refers to the propensity of exposed elements such as physical or

capital assets, as well as human beings and their livelihoods, to experience harm and suffer

damage and loss when impacted by single or compound hazard events (UNDRO 1980;

Timmerman 1981; Maskrey 1984; Cardona 1986, 1990; Liverman 1990; Cannon 1994,

2006; Blaikie et al. 1996; UNISDR 2004, 2009; Birkmann 2006a, b, c; Cutter et al. 2003;

Cutter and Finch 2008; Cutter et al. 2008). Alongside the socio-natural co-production of

hazard and the social qualities of vulnerability (see, e.g., ICSU-LAC 2010), the ways in

which different stakeholders perceive hazard, vulnerability and risk also need to be con-

sidered to understand the social construction of risk. Indeed, while there is broad
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agreement on the aspects of the social construction of risk (Chambers 1989; Cannon 1994;

Lavell 1999; Wisner 2006; Carreño et al. 2007a, b; Cardona 2004), it is at the level of

measurement where the challenge remains. The difficulty lies in assessing the various

dimensions of vulnerability and its multi-faceted and dynamic nature (see, e.g., Birkmann

2006a, b, c; Birkmann and Fernando 2008).

2.1.2 Risk and disasters

While risk and vulnerability can be seen as continuums, a disaster is but a moment or

materialization of these underlying conditions. Dynamic changes of vulnerability and

hazard phenomena also mean that risk is non-static; it changes over time and these changes

have to be considered when applying specific assessments, as well as when developing

corrective (current risk) or prospective (future risk) interventions. Overall, disasters are the

product of a complex relationship between the physical environment, both the natural and

built environment, and society; its behaviour, function, organization and development,

including human perception (Quarantelli 1998). The term disaster often refers to a social

condition whereby the normal functioning of a social system has been severely interrupted

by the levels of loss, damage and impact suffered (Cardona 1990; Alexander 1993, 2000;

Birkmann 2006a, b). However, disaster can also function as a catalyst for change (see, e.g.,

Birkmann et al. 2010). Pelling and Dill (2010) demonstrate how disasters and crises can

also catalyse reorganization and learning processes in communities or societies, often

accelerating underlying policy and social trajectories. The concept of resilience has

developed in different schools of thought, such as ecology (e.g. Holling 1973), psychology

(e.g. Bonanno et al. 2006; Bonanno 2008), social-ecological systems research (e.g. Berkes

et al. 2003; Folke 2006) and critical infrastructures (e.g. Boin and McConnell 2007). In

general, resilience research is concerned with the ability of a system or a person to deal

with disturbances and the effect of stressors. In addition, resilience research, particularly

with regard to social-ecological systems or infrastructures, deals with the capacities of

systems to reorganize themselves in the face of adverse events through processes described

as revolt and remember. We refer to a part of the resilience discourse, in terms of clas-

sifying limited capacities to cope or to recover in the face of adverse consequences, as the

‘lack of resilience’, while at the same time ‘improving resilience’ is part of adaptation

within our framework. Hence, the resilience concept is attributed to two core components

of the framework: coping and adaptation.

2.1.3 Adaptation and coping

Adaptation also presents itself as a continuous property, with levels of adaptive capacity

changing over time as the status of vulnerability components identified above change and

the demands of a shifting risk environment alter the appropriateness of particular asset

bundles for risk reduction (Pelling 2001). Such changes can be a result of disaster events

but also everyday processes of development. It should be noted that adaptation is distinct

from coping. Coping we see as an aspect of resilience that signifies the ‘here and now’

capacity and includes a set of actions available to those at risk. Coping in this way is part of

the formula that determines vulnerability at any one moment in time. However, coping

mainly deals with the conservation and protection of the current system and institutional

settings (see Birkmann 2011). Adaptation, by contrast, denotes a longer-term and con-

stantly unfolding process of learning, experimentation and change that feeds into vulner-

ability. Adaptation can be felt acting to shape all aspects of vulnerability and is observable
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through the systems and outcomes of learning—planned and spontaneous, pre- and post-

disaster (Pelling 2010). This understanding of adaptation is commensurate with the

emerging consensus from climate change (see Kelly and Adger 2000; Yohe and Tol 2002;

Pelling 2010) where coping is seen to describe actions taken within existing constraints

(including vision and knowledge), and adaptation signifies change in the framing

institutions.

2.2 Frameworks on how to systematize vulnerability in different communities

In recent years, different frameworks have been developed to better systematize risk

factors, different facets of vulnerability and resilience as well as the various alternatives of

climate change adaptation. Thomalla et al. (2006) and Mitchell and van Aalst (2009)

examine commonalities and differences between the CCA and DRM communities and

identify key areas of convergence. They conclude that the two communities perceive the

nature and timescale of the threat differently: if impacts due to climate change are sur-

rounded by uncertainty, considerable knowledge and certainty exists about the event

characteristics and exposures related to extreme environmental conditions based on his-

torical experience. However, it has to be acknowledged that climate change challenges the

historical knowledge of natural hazard events, particularly due to the modification of

frequency and intensity of such events (Keiler et al. 2010).

Climate change adaptation increasingly places emphasis on improving the capacity of

governments and communities to address existing vulnerabilities to current climate vari-

ability and climatic extremes (Thomalla et al. 2006). Echoing the long-standing concerns

of the disaster management community for a more socially informed approach to risk

management (e.g. Hewitt 1983; Burton et al. 1993) and from the climate change com-

munity, O’Brien et al. (2004) call for an integration of ‘underlying causes’ of vulnerability

and adaptive capacity in climate change impact assessments rather than only focusing on

adaptive capacity and technical measures. Furthermore, Birkmann and von Teichman

(2010) argue that the DRM and the CCA communities differ particularly in terms of the

spatial, temporal and functional scales applied within their research. Additionally, Romieu

et al. (2010) examined different frameworks and assessment approaches used within CCA

and DRM. They concluded that differences are particularly linked to process (stress versus

shock), scale (temporal, functional and spatial), assessment approach (statistical versus

prospective), and levels of uncertainty.

2.2.1 Different frameworks to systematize and define vulnerability

The DRM and CCA communities share common roots in social and political science;

however, four distinct approaches to understanding vulnerability and risk can be identified.

The four approaches are not contradictory but rather approach risk from a specific view-

point and with particular ends in mind—from the unearthing of systems linkages from the

global to the local to the search for quantifiable risk measures. This section provides a brief

overview of each approach to help illustrate the key differences and similarities behind

these ways of conceptualizing and measuring risk and its components. Each approach has

been considered in the production of the integrated framework proposed in this paper. The

four approaches can be distinguished between those that are rooted in (1) political econ-

omy; (2) social-ecology; (3) vulnerability and disaster risk assessment from a holistic view;

and (4) climate change systems science.
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The political economy approach can be illustrated by the pressure and release (PAR)

model published in Blaikie et al. (1994) and Wisner et al. (2004). This links vulnerability

to unsafe conditions and discrete risk in a continuum of vulnerability that connects local

risk to wider national and global shifts in the political economy of resources and political

power. Associated with this approach and operating across development studies more

generally is the Sustainable Livelihood Framework (see DFID 1999). Applied in risk

contexts most commonly to help understand household impacts and coping when faced

with food insecurity, the framework successfully unpacks the range of assets that are at risk

and can be used to generate security from disaster. Importantly from a political economy

perspective, the framework directs attention to the ways in which the organizational,

institutional and political context helps to shape local capacity—but also recognizes that

these structures are reproduced through the actions of individuals and households. The

social-ecology perspective emphasizes the need to focus on coupled human–environmental

systems when dealing with the assessment of risk. The best-known visualization of this

approach has been developed and published by Turner et al. (2003). Compared to political

economy, the perspective of social-ecology stresses the transformative qualities of society

with regard to nature—and also the effects of changes in the environment on social and

economic systems. It argues that the exposure and susceptibility of a system can only be

adequately understood if these coupling processes and interactions are addressed.

Comprehensive perspectives from vulnerability and disaster risk assessment have tried

to develop an integrated explanation of risk. These approaches particularly differentiate

exposure, susceptibility and societal response capacities or the lack of resilience (see

Cardona 1999a, b, 2001, 2011; IDEA 2005; Birkmann 2006a; Carreño 2006; Carreño et al.

2007a, b; Birkmann and Fernando 2008; Barbat et al. 2011; Carreño et al. 2012). A core

element of these approaches is a feedback-loop system that underlines that vulnerability is

dynamic and that vulnerability assessment cannot be limited to the identification of defi-

ciencies, but rather also take into account the potential feedback loops and intervention

tools that exist or can be developed in order to reduce vulnerability. Moreover, the

approaches of the so-called integrative and holistic frameworks also incorporate the

perspective of sustainable development into the assessment of vulnerability (Birkmann

2006a, b).

The fourth school of thought emerged within the context of CCA (see, e.g., Füssel and

Klein 2006). Most of these approaches focus closely on the definition of vulnerability used

by the IPCC. Vulnerability in this regard is understood as a function of exposure, sensi-

tivity2 and adaptive capacities (Füssel 2007a, b; McCarthy et al. 2001; IPCC 2007; O’Brien

et al. 2008a, b). These frameworks, however, differ from the understanding of vulnerability

in the DRM community in that they take into account the rate and magnitude of climate

change. This introduces a critical distinction between the understanding of vulnerability

within climate change and the other schools of thought discussed above. The concept of

vulnerability here includes external environmental factors of shock or stress. Hence, in this

view, the magnitude and frequency of potentially hazardous events is to be included in the

calculation of vulnerability to climate change, and hence, the vulnerability concept shifts

towards a risk definition.

2 Interestingly, the term sensitivity means different things to different communities; however, the actual
factors used to assess sensitivity of a system in CCA can be closely linked to factors that are used to
characterize susceptibility or fragility in the DRM context.
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3 A multi-dimensional and holistic framework for assessing vulnerability: the MOVE
framework

3.1 Goals of the framework

A key goal when developing the MOVE framework was to provide an improved con-

ceptualization of the multi-faceted nature of vulnerability, accounting for key causal

factors such as exposure, susceptibility, lack of resilience (lack of societal response

capacities) as well as for the different thematic dimensions of vulnerability: physical,

social, ecological, economic, cultural and institutional. Additionally, the framework

incorporates the concept of adaptation into disaster risk management, and therewith

explicitly differentiates coping from adaptation.

The MOVE conceptual framework (see Fig. 1) underlines that hazards are of natural or

socio-natural origin while vulnerability in its multi-faceted nature is mainly linked to

societal conditions and processes.

3.2 Key factors of vulnerability within the MOVE framework

At its core, the MOVE framework differentiates key factors of vulnerability and shows the

different thematic dimensions of vulnerability. The key factors of vulnerability are defined

as follows:

Fig. 1 The MOVE framework (own figure, based particularly on concepts of Cardona 1999a, p. 65;
Cardona 2001; Turner et al. 2003; Bogardi and Birkmann 2004; IDEA 2005; Birkmann 2006a, b; Carreño
et al. 2007a)
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1. Exposure describes the extent to which a unit of assessment falls within the

geographical range of a hazard event. Exposure extends to fixed physical attributes of

social systems (infrastructure) but also human systems (livelihoods, economies,

cultures) that are spatially bound to specific resources and practices that may also be

exposed. Exposure is then qualified in terms of spatial and temporal patterns.

2. Susceptibility (or fragility) describes the predisposition of elements at risk (social and

ecological) to suffer harm. Although susceptibility and fragility imply subtle

differences in various concepts, we mainly use them synonymously within the

meta-framework in order to emphasize the core differences between exposure,

susceptibility and lack of resilience. In this context, susceptibility (or fragility) can be

calculated and addressed often independent of exposure.

3. Lack of resilience or societal response capacity is determined by limitations in terms

of access to and mobilization of the resources of a community or a social-ecological

system in responding to an identified hazard. This includes pre-event risk reduction,

in-time coping and post-event response measures. Compared to adaptation processes

and adaptive capacities, these capacities focus mainly on the ability to maintain the

system in the light of a hazard event impacting the system or element exposed. In this

sense, the capacity to anticipate, the capacity to cope and the capacity to recover can

include significant changes to existing practices around a referent hazard event/

scenario but does not include learning based on the potential for future change in

hazard and vulnerability contexts. However, the concept of resilience also includes

learning and reorganization processes and therefore is positioned as a sub-component

of the adaptation box. Compared to the key factor ‘lack of resilience’, which refers to

existing capacities, the adaptation box also deals with the ability of a community or a

system to learn from the past disasters and to change existing practices for potential

future changes in hazards as well as vulnerability contexts.

4. Hazard is used to describe the potential occurrence of natural, socio-natural or

anthropogenic events that may have physical, social, economic and environmental

impact in a given area and over a period of time. Therefore, hazard is defined by the

potentiality of geodynamics or hydro-meteorological processes to cause effects upon

exposed elements. In addition, the concept of coupling emphasizes the framework’s

assertion that any defined hazard is given form and meaning by interaction with social

systems, and similarly, social systems are influenced by their actual and perceived

hazard context.

3.2.1 Multi-dimensional vulnerability

In addition to key factors of vulnerability, core thematic dimensions of vulnerability have

to be addressed within a holistic assessment process. Key thematic components are:

• Social dimension: propensity for human well-being to be damaged by disruption to

individual (mental and physical health) and collective (health, education services, etc.)

social systems and their characteristics (e.g. gender, marginalization of social groups).

• Economic dimension: propensity for loss of economic value from damage to physical

assets and/or disruption of productive capacity.

• Physical dimension: potential for damage to physical assets including built-up areas,

infrastructure and open spaces.

• Cultural dimension: potential for damage to intangible values including meanings

placed on artefacts, customs, habitual practices and natural or urban landscapes.
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• Environmental dimension: potential for damage to all ecological and bio-physical

systems and their different functions. This includes particular ecosystem functions and

environmental services (see, e.g., Renaud 2006) but excludes cultural values that might

be attributed.

• Institutional vulnerability: potential for damage to governance systems, organizational

form and function as well as guiding formal/legal and informal/customary rules—any

of which may be forced to change the following weaknesses exposed by disaster and

response.

The majority of assets and systems exposed to hazard will exhibit more than one

dimension of vulnerability.

3.2.2 Risk and risk governance

In contrast to vulnerability—risk is defined as the probability of harmful consequences or

losses resulting from interactions between hazard and vulnerable conditions. It is the

potential for physical, social, economic, environmental, cultural or institutional conse-

quences or losses, in a given area and over a period of time (see UNISDR 2004). In

addition, risk governance is linked to decisions and actions performed by formal stake-

holders such as governments or different governmental institutions and informal stake-

holders (individual households) that include tasks on risk reduction, prevention, mitigation

and transfer and also preparedness and disaster management (see, e.g., Renn 2008).

3.2.3 Adaptation

Adaptation and adaptive capacities describe techniques, assets and strategies applied or

available for use in changing the institutional (cultural and legislative rules that determine

rights and responsibilities) and structural (balance and distribution of assets and infor-

mation) frameworks that constrain human action to intervene in vulnerability; that is,

manage exposure, susceptibility and resilience at any one moment in time. In this regard,

resilience building and improvement is seen as a component of adaptation. Compared to

capacities to cope or to recover (classified as the ‘lack of resilience’), resilience in the

adaptation box refers to learning and reorganization processes in the light of potential

future changes and hazards, as well as potential changes in vulnerability. Consequently, the

concept of resilience is differentiated into (1) a more reactive part that refers to the lack of

resilience, while (2) the ability to learn and to reorganize in anticipation of future changes

(proactive actions) is linked to the notion of adaptation. While coping capacities and

resilience are primarily linked to capacities that help to maintain the current status of the

systems under stress, adaptation as a concept implies actions aimed at making more

profound change in socio-ecological relations (see, e.g., Pelling 2010; Birkmann 2011).

3.3 Underlying thoughts: feedback loops, system thinking and nonlinearity

In terms of the underlying systematization of different aspects, the framework refers in a

theoretical context to general systems theory, cybernetics and interlinked systems theory

(see, e.g., Vester 2008). It underlines that vulnerability and risk are embedded in processes

and therefore have a dynamic nature—they change over time. Although this has been

stressed by different authors in the past (see, e.g., Keiler et al. 2006; Bründl et al. 2010),

many vulnerability and risk assessment approaches in the context of natural hazards and
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climate change still do not account for capacities to cope and to adapt. Compared with the

linear understanding of feedback and response processes held by cybernetic theory and the

idea that systems can be steered more or less easily, the MOVE framework emphasizes that

nonlinearity, complexity and emergence are key characteristics of disaster risk systems and

their various processes. This movement towards complex systems theory can build on a

legacy of engagement with cybernetics in the geographical tradition of hazards studies

(Cardona 2001, 2011; Hilhorst 2004; Pelling 2010). The analytic leverage that cybernetics

brought to social-natural interactions is perhaps best signified by their introduction to the

notion of adaptation (Vayda and McCay 1975), which was used to describe changes in the

status of systems elements as energy and material flowed between natural and social

systems. This limited view of adaptation had the advantage of being quantifiable. Many

elements of adaptation introduced in this period reoccur in contemporary debates on

adaptation to climate change where systems theory has been resurgent. Critics argued that

while the cybernetic approach had made progress in providing a framework that recog-

nized social context as a mediating pressure on the environment, it did not have the

conceptual tools to analyse these relationships. Deeper social relations of production and

power were not included.

Current perspectives on adaptation, vulnerability and risk to climate change developed

from systems thinking within the socio-ecological systems school have made some

advances in integrating power dynamics into models of risk (see, e.g., Gunderson and

Holling 2002). The policy warning is that social systems will change in time driven either

by environmental crisis or pre-emptive risk management (Handmer and Dovers 1996). It is

possible to insert power into this analysis through the interaction of institutions or struc-

tures and agency in cycles of adaptation. The challenge here is to understand under which

conditions institutions and decision makers are able to deal with interacting social and

ecological crises (Galaz et al. 2011).

4 Preliminary illustration of the application of the framework

The outline of preliminary criteria and indicators developed within the MOVE framework

shows that the different terms and elements of the framework can be operationalized.

However, the constraints and limits of applying the framework would first become evident.

The selected examples include vulnerability to floods and earthquakes. In this regard,

special emphasis is given to the differentiation of hazard characteristic, exposure, sus-

ceptibility and societal response capacities (lack of resilience and adaptation) (see

Table 1a, b). The examples show that most of the components of the MOVE framework

can be applied as a basis for developing and differentiating indicators and criteria for

vulnerability assessment. Compared to flood-related vulnerability, the case of economic

vulnerability to earthquakes in Barcelona shows that through an analysis of property values

at the local level, average annual losses can be calculated. Thus, the assessment of social

vulnerability using low-income groups and low-income urban areas as proxies shows that

the application of the MOVE framework is also possible in the case of the earthquake-

prone city of Barcelona. Furthermore, the lack of institutional resilience was assessed by

using expert interviews and a benchmark index for preparedness and the capacity of

different agencies to deal with earthquake-related disasters (rescue teams, fire brigades,

etc.) in Barcelona (see Table 1b).
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5 Challenges and outlook

Against the background of the diverse approaches and assessment methods used in DRM

and CCA, the MOVE framework presented in this paper shows that vulnerability assess-

ments in the context of natural hazards and climate change can be based on a certain

consensus between different approaches. That means the analysis of vulnerability in both

DRM and CCA considers often four key factors that determine vulnerability: (a) exposure

to a hazard or stressor; (b) susceptibility (or fragility); (c) societal response capacities or

lack of resilience and (d) adaptive capacities. However, some approaches consider expo-

sure as an own factor next to vulnerability (see IPCC 2012) or as a hybrid between

vulnerability and the natural hazard or physical event.

As a heuristic, the MOVE framework is a thinking tool to guide systemic assessment

processes and the development of indicators, which for example could be described in

specific guiding documents (Vichon et al. 2011). However, the framework does not pro-

vide a specific assessment method (qualitative or quantitative) or a pre-defined list of

indicators. Rather, it outlines key factors and different dimensions of vulnerability that can

serve as a basis for a systematic operationalization of vulnerability (see also Table 1). The

framework stresses the fact that many interactions that shape vulnerability are dynamic

(change over time) and characterized by nonlinearity and place-specific factors. Thus, the

application of the framework has to consider the place-specific characteristics that influ-

ence vulnerability and its components as well as the coupling processes between social and

environmental systems. In addition, this framework considers different scales: not only

recognizing the fact that certain characteristics are typical or only valid at a certain scales

(e.g. community versus global assessment), but also reflecting the fact that specific scales

(spatial and temporal scales) correspond with different needs of stakeholders and institu-

tions operating at different times and spatial ranges. The specific translation of the

framework into concrete measures also depends on the research object or subject (social

group, physical buildings, socio-ecological systems) and the hazard context. An important

benefit of the framework can be seen in the ability to straddle multiple approaches and

epistemologies in natural and social sciences and disaster risk management. Instead of

focusing solely on the deficiencies of a community or incapacities of different social

groups or social-ecological systems, the concept and its application shows that vulnerable

groups or systems have also developed capacities that help them to survive or deal with

changing environmental conditions.

To achieve coherence in the framework required the assertion of particular terms to

describe components of vulnerability, some of which are described by a range of terms

under different traditions. This clarification is not intended to undermine alternative use of

terms or different terminology elsewhere but is a response to the lack of coherence across

the current work on risk, vulnerability and adaptation. An example is the use of the term

susceptibility, which some disaster risk assessment tools focusing on physical and building

vulnerability describe as ‘fragility’.

Lastly, the framework is easy to understand for different disciplines and therefore

enables and promotes the communication process between different communities, partic-

ularly between the DRM and CCA community. In this context, the framework also has a

strong relevance for policy makers that aim to base their decisions on a comprehensive and

integrative approach of vulnerability and risk identification. For example, the EU Flood

Directive on Assessment and Management of Flood Risks (2007/60/EC) and the sub-

sequent EU Flood Directive Implementation Strategy lack to address vulnerability in a

comprehensive and integrative approach. In this regard, the framework could be used to
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inform agencies responsible for carrying out flood risk maps in the context of the directive,

in terms of providing them with a broader overview of the various dimensions and key

factors that should be considered within a holistic approach.

However, challenges remain with regard to the implementation of the framework and its

key components in highly diverse hazards and cultural context situations. In particular, the

intangible factors that determine institutional or cultural vulnerability are difficult to

capture and to assess. However, the selected examples shown in the table provide an

illustration on how one can capture these rather intangible aspects within such assessments.

Hence, it is proven that these facets of vulnerability can be translated into assessable

criteria and indicators.
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