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RESILIENCE AND VULNERABILITY:
COMPLEMENTARY OR CONFLICTING CONCEPTS?!
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INTRODUCTION

Resilience and vulnerability, as well as the related concepts of adaptation and transformation,
are central concepts in highly influential but somewhat different ways of framing our analyses of
social-ecological change and the challenges of sustainability (MA 2005, Janssen and Ostrom
2006, IPCC 2007, Jiger et al. 2007, Schneider et al. 2007). Although these four concepts are
related, in this paper, we focus in particular on resilience and vulnerability. Our underlying
hypothesis is that a number of fundamental linkages and complementarities exist between the
two approaches, but that they have been kept artificially separate by conceptual constructs,
scientific traditions, and lack of interaction between the two academic communities involved.
Considering the urgency of the challenges posed by environmental change, we no longer have
the luxury of pursuing purely curiosity-driven conceptual advances in the study of common
problems along parallel tracks. While still acknowledging the value of multiple perspectives, to
address pressing real world problems we need to be better at identifying convergence, seeking
collaboration to advance integrated social-ecological knowledge, and building on the strengths
from different fields.

To further such convergence, it is imperative that scholars critically reflect on the core concepts
involved, as well as on the ways to use them and the toolkits they derive from them, to ascertain
their appropriateness in explaining and addressing the issues at hand. This paper seeks to
advance that goal. The authors argue that, taken singly, each approach and each research
community has so far fallen short of meeting the needs of sustainable development, and
although interest is rising in policy they remain largely disconnected from practice. This is
evidenced by the continued lack of integration of resilience and vulnerability assessment
methods and insights into major national and international policy and planning initiatives,
beyond isolated cases in ecosystem management, disaster management, and climate change
adaptation. Theoretical approaches and practical applications proposed by either community
often do not refer to work of the other community, and there are few documented examples of
operational tools that may induce positive moves toward collaboration between the
communities and the articulation of their ideas.

However, we are convinced that, together, the communities can go some considerable way in
addressing the needs of research on the challenges presented by social-ecological change, and in
providing a more holistic and integrative approach to the study of sustainability. To achieve
that, researchers have the responsibility to share experiences and insights on a core set of
common conceptual and methodological principles, which can guide investigations and the
development of methods for future management and governance, and to focus on what they can
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collectively provide to organizations and institutions working to address the consequences of
social and environmental change.

Here, we aim to explore the potential areas of convergence to identify key synergies in theory,
methodology, and application. Moreover, we seek to demonstrate how some researchers from
the two communities are actively engaging in the coproduction of new knowledge (see Miller et
al. 2008b). We illustrate this with specific examples, and examine how the concepts are used in
practice in the operational realms of planning, management, and governance. In doing so, we
identify the limits and opportunities for integration of the resilience and vulnerability
approaches.

A major difficulty in pinpointing similarities and differences between the two approaches is
caused by the use of the terms “resilience” and “vulnerability” to refer to three distinct elements:
(1) the concepts themselves and their associated theories, (2) the methodologies used for
assessing the concepts, and (3) the “real-world” practice of addressing social-ecological change
in planning, management, and governance. We attempt to avoid this confusion by explicitly
naming the elements to which we refer, whether to: the concepts, in the narrow sense as used in
definitions, conceptualizations, and theories; methodology, in terms of the sets of methods that
are applied for assessing the concepts; or the usage of concepts, theories, and methods for
addressing real-world problems in practice. Finally, by approach, we refer to the collection of
concepts, theories, methodologies, and practice. The paper is organized with respect to these
distinctions.

KEY INSIGHTS ON THEORY

The different epistemological traditions in the natural and social sciences from which the two
communities stem largely explain the different emphases, interpretations, and approaches taken
by researchers working in the resilience and vulnerability traditions. Each of these communities
has differentially emphasized either the ecological-biophysical or the social-political dimensions
of problems under investigation. Broadly speaking, there is an epistemological distinction
between positivist and constructivist approaches. Although this distinction is not absolute,
resilience research has generally been more strongly influenced by a positivist epistemology,
arguing that phenomena can be objectively defined and measured. Some elements of
vulnerability research also adopt a positivist approach, yet in this domain there is considerable
work in the constructivist tradition (McLaughlin and Dietz 2007) in which the subjective world
of diverse human perceptions, values, cultures, agency, and ontologies is explored. This
epistemological tension has been a contributing factor to the absence of an easy exchange of
ideas and experiences between researchers from the two communities, hindering
interdisciplinary collaboration. The discussion below outlines key underlying concepts and
disciplinary contributions, and how each field conceptualizes systems and change in different
ways. This section concludes by demonstrating that increasingly we can observe a move toward
genuinely integrated approaches that recognize the value of diverse epistemologies (see Miller et
al. 2008c).

Distinct Disciplinary Origins

The epistemic and disciplinary contributions to resilience theory in relation to social-ecological
systems (SES) have primarily come from the natural sciences, and in particular ecology (see
Folke 2006, Gallopin 2006). While acknowledging contributions stemming from social
scientists working on common property resources management (Berkes and Folke 1998, Berkes
et al. 2003), it is only relatively recently that the disciplinary contributions to resilience theory
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have significantly diversified and more integrated approaches been explored. However, as Adger
(2000) notes, the concept of resilience cannot be uncritically transferred from the natural to the
social sciences, and has triggered the exploration of more integrated approaches.
The vulnerability community, by contrast, is more diverse in terms of disciplinary and cultural
contributions, with considerable internal tensions and debates (Oliver-Smith 1996, Alwang et al.
2000, Adger 2006, McLaughlin and Dietz 2007). Vulnerability research has been shaped by
theoretical traditions in hazard studies in the geophysical sciences, human ecology, political
economy, constructivism, and political ecology (Eakin and Luers 2006, McLaughlin and Dietz
2007). Political ecology has been particularly influential, providing a strong critique of the
technocratic focus of earlier geophysical approaches, perspectives that continue, to some extent,
to influence climate change and hazards research. Arguably, political ecology and recent work in
sustainability science that crosses over into resilience research (see Turner et al. 2003) provide
the most integrated perspectives.

Defining Concepts: Responses to Stress

Both communities have an overriding concern with the response of systems to stress or
perturbations. Resilience has been used in two ways in ecology, one focusing on recovery and
return time following a disturbance, the other focusing on how much a system can be disturbed
and still persist without changing function. There has been a shift in emphasis from the former,
termed “engineering” resilience, to the latter (Holling 1996), and in the last decade the resilience
lens has broadened its application to social-ecological systems (Berkes and Folke 1998,
Gunderson and Holling 2002), emphasizing three critical features of resilience: persistence,
adaptability, and transformability (Walker et al. 2004, Folke 2006). Resilience is often defined
in terms of the ability of a system to absorb shocks, to avoid crossing a threshold into an
alternate and possibly irreversible new state, and to regenerate after disturbance (Resilience
Alliance 2009). This widening of the concept of resilience has brought within its scope the role
of institutions, social capital, leadership, and learning. For example, the work of Olsson et al.
(2004) on adaptive governance in an agro-ecological landscape in southern Sweden highlights
the role of leadership, vision, and organization in contributing to a transformation of the local
wetlands to a more desirable social-ecological state. A wider resilience lens is also being applied
to institutional responses to climate change effects and to climate solutions in livelihood
transformations (Boyd et al. 2008, Boyd and Osbahr 2010).

A further distinction in conceptualizing SES resilience is made between “specified” and
“general” resilience. Specified resilience is about the resilience “of what, to what” (Carpenter et
al. 2001), for example, the productivity of specific ecosystem services, e.g., grass for livestock, in
relation to particular threats, e.g., fire, and concerns the potential of variables to exhibit
threshold effects that may lead to regime shifts, i.e., a sudden change from one state to another.
General resilience concerns the resilience of all aspects of a system to unspecified, including
novel and unforeseen, disturbances (Resilience Alliance 2009). Both are important because
attempting to make a system more resilient in a particular way, for example, to low rainfall, may
inadvertently result in it becoming less resilient in other ways, for example, to salinity. Thus
there is a need for managers to balance a concern for specified and general resilience.

The broadening of the concept of resilience, particularly in relation to SES, has resulted in a
tension between the stress on the persistence of a system in its current state and transformation
to a fundamentally new system state often viewed as more ‘desirable’. This is particularly
apparent when considering the social responses to climate change. Although it is important to
understand the characteristics that support adaptation, the maintenance of current societies and
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economies and their particular coping responses, there is a growing recognition that the
persistence of certain social and economic conditions hampers positive long term consequences
in terms of sustainability and social equity. Thus research into specified resilience of rural
communities to climate variability in southern Africa (Thomas et al. 2007, Osbahr et al. 2008),
for example, identified that just maintaining agricultural coping strategies may suppress
innovation, reinforce poverty, and prevent the community from being able to address the more
complex feedbacks within the social-ecological system. The research has shown that processes of
social learning and communication across multiple institutional scales, community
reorganization, and adaptive capacity are critical when building general resilience of marginal
societies to climate change (Osbahr et al. 2008). The question of the desirability of particular
system states also broadens the scope of inquiry to consideration of how costs and benefits are
socially differentiated over time, a question central to much vulnerability research.

There are many meanings of vulnerability in different contexts, often focusing particularly on
socio-political systems (see www.wikiADAPT.org for a selection of vulnerability definitions).
Vulnerability is applied as a core concept in disaster risk (Burton et al. 1978, Hewitt 1983, 1997,
Blaikie et al. 1994, Oliver-Smith 1996, Wisner et al. 2004), in the study of livelihoods and
poverty (Chambers 1989, Chambers and Conway 1992, Prowse 2003), food security (Sen 1981,
Watts 1983, Watts and Bohle 1993, Bohle et al. 1994), and climate change (Klein and Nicholls
1999, Kelly and Adger 2000, Barnett 2001, 2003, Downing et al. 2001). Adger (2006), Gallopin
(2006), and Kasperson et al. (2005) identify, amidst the diverse interpretations of vulnerability,
the key concepts of exposure, sensitivity, coping, and adaptive capacity as underpinning many
dominant approaches. Furthermore, Downing et al. (2005) identify the following common
elements of most approaches to vulnerability: the threat, e.g., climate change; a place or sector,
e.g., health outcomes; a socioeconomic group, e.g., the poor; and the consequences or outcomes
of vulnerability, e.g., loss of livelihood. A meta-analysis of vulnerability definitions confirms
these findings and adds the further element of preference criteria to evaluate the negative extent
of the outcome (Ionescu et al. 2009).

There is an ongoing debate on how to characterize vulnerability in both theory and practice (e.g.
Birkmann 2006, Ionescu et al. 2009). Increasingly, it is seen as a condition, encompassing
characteristics of exposure, susceptibility, and coping capacity, shaped by dynamic historical
processes, differential entitlements, political economy, and power relations, rather than as a
direct outcome of a perturbation or stress (Blaikie et al. 1994, Downing et al. 2005, Eakin and
Luers 2006). For instance, a combination of the processes of economic liberalization, climate
change, and other environmental dynamics have been shown to interact with socio-political
factors to influence human vulnerability (O'Brien and Liechenko 2001).

Although the abovementioned approaches to vulnerability differ in their framing and scale of
analysis, their starting point is similar: they look at how various social groups or communities
exposed to shocks and stressors are, potentially, effected, and how they differ in terms of their
sensitivity and coping capacity, with an emphasis on how spatial, physical, and social
characteristics influence vulnerability. In contrast to the adaptation community, vulnerability
researchers predominantly focus on the response to hazards or shocks, rather than on longer
term adjustments and changes. However, as Nelson et al. (2007) point out, adaptation measures
often fail to address persistent and intractable vulnerabilities, thus undermining their success
and sustainability.

Recent meta-analyses of vulnerability concepts and methodologies have shown that, in the
studies reviewed, there was often little coherence between the theoretical definitions and the
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methodologies applied, while authors often paid lip-service to the concepts of resilience and
vulnerability (Hinkel 2008, Zou and Thomalla 2008, Ionescu et al. 2009, Larsen et al. 2009).
Many assessments, for example, use the Intergovernmental Panel on Climate Change definition
of vulnerability (IPCC 2001), but end up applying very different kinds of methodologies (Hinkel
2010). In their meta-analysis of social vulnerability to coastal hazards in South and Southeast
Asia, Zou and Thomalla (2008) identified a gap between theoretical work on vulnerability and
empirically based case studies in which the application of, or even reference to, particular
conceptual frameworks is rare. Of the 128 documents analyzed, only 14% referred to a particular
conceptual framework for vulnerability assessment. Although this is not the case with all work in
the field, it is certainly worrying that such a high incidence of empirical work exists that is not
well linked to conceptual development. Similar trends can be seen in the resilience literature, in
which empirical work is still interpreting resilience in the narrow sense of return time and
recovery, thereby missing the broader use of the concept.

The many definitions and approaches to vulnerability reveal the multifaceted nature of the
problems under inquiry, such as access to resources, predisposition to harm, poverty, and their
persistence. Moreover, this diversity of approaches and definitions reflects the different
purposes and scope of vulnerability analysis in different domains, which can range from a
structured, analytical assessment of community based adaptation to climate change, to advocacy
for marginalized communities (Hinkel 2010).

System and Actor Dynamics

Both the resilience and vulnerability approaches are concerned with how systems respond to
change. However, each approach considers systems in quite different ways. Nelson et al. (2007)
observe that the resilience community tends to prefer a systemic approach (see also Olsson et al.
2006, Walker et al. 2006), whereas the climate change adaptation and the vulnerability
communities tend to take an actor-oriented approach (see also Wisner et al. 2004, McLaughlin
and Dietz 2007). The complex systems approach adopted by many resilience theorists
emphasizes the complexity of social, ecological, and geophysical systems, and conceptualizes
them in terms of multiple interacting agents and relationships (Ramos-Martin 2003). Hence,
resilience has advanced our understanding of system dynamics and interconnections, ecological
thresholds, social-ecological relations, and feedback loops. The system as it is presented in
vulnerability studies, on the other hand, is often understood in terms of a unit of analysis such
as a human-environment system or a catchment system, or a social group, livelihood, or sector,
rather than considered in terms of its component parts and interacting relations. The types of
processes and dynamics that are investigated are more likely to be social, political, and
economic rather than biophysical and ecological. Both approaches may be concerned with slow
variables or drivers of change, yet it is still the case that biophysical variables tend to be the
focus within resilience research, and historical and political economic processes in vulnerability
research. An actor-oriented view, so often adopted in vulnerability studies, addresses the
interests, values, knowledge, and agency of actors, allowing examination of issues of power,
social change, access, entitlements, conflict, and equity, issues critical to matters of SES
management and governance. Although such issues have not been at the center of resilience
thinking, the resilience lens implicitly deals with them in the context of the management and
governance of resources and ecosystem services in dynamic landscapes and seascapes. We
argue, as do Nelson et al. (2007), that the two approaches are potentially complementary, in the
sense that actor-based analyses look at the processes of negotiation, decision making, and
action, whereas systems-based analyses complement this approach by examining the interaction
of social and ecological processes.
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Both approaches focus on the interaction of slower and more rapid dynamics. The disaster risk
reduction community has struggled to conceptualize changes in societal vulnerability to both
shock events and long term climate effects, while also considering the consequences of short
term actions on longer term social-ecological resilience (Venton and La Trobe 2008). The
resilience approach recognizes the dynamic interplay between periods of incremental change
and periods of abrupt change, emphasizing that such dynamics, often nonlinear and surprising,
are an inherent part of any system (Berkes et al. 2003, Walker and Salt 2006). The challenge
from a resilience perspective is to learn to live with change and develop the capacity to deal with
it instead of trying to block it out, which has been shown to lead to system-wide vulnerability.
The resilience literature often refers to the latter as the pathology of natural resource
management (Holling and Meffe 1996). Subsidies and safety nets, e.g., credit, may generate a
comparable pathology in social systems because they are not always transparent or visible and
may entrench existing power structures, dependencies, and even poverty. Changes and shocks in
social-ecological systems will always cause vulnerability to some, making it necessary to identify
acceptable levels of vulnerability and to maintain the ability to respond (Nelson et al. 2007).
This raises important questions as to who defines what acceptable levels of vulnerability might
be and for whom, and how such questions are addressed.

Vulnerability research generally seeks to understand the underlying causes of vulnerability, the
scale at which it occurs, and the main actors involved, to identify opportunities for risk
reduction, coping, and adaptation. Many studies, although focusing on a major event like a
natural disaster, famine, or epidemic, tend to focus on the interaction between historical and
contemporary processes that may result in situations in which certain groups, regions, or sectors
are more vulnerable to the effects of such events than others. However, what is often neglected,
unlike in resilience research, are the interactions between longer term and shorter term
ecological and biophysical changes. Likewise, resilience approaches aimed at securing future
sustainability cannot be realized without understanding the socio-political processes and
environmental linkages that underpin the foundations of vulnerability. Integrated assessments
that consider both aspects are therefore required to underpin more sustainable livelihood
strategies and more adaptive governance, particularly those that offer reflection on assessing
options within a changing context of social acceptability and experience.

Reinterpretations and Misunderstandings

Although each community shares a similar lexicon, concepts are often imbued with different
meanings. Interpretations of vulnerability within the resilience community have tended to focus
on the physical vulnerability of ecosystems and ecosystem functions and services, rather than
taking an integrated perspective. Nystrom et al. (2000) and Nystrom and Folke (2001), for
example, explore the vulnerability of elements of coral reefs, and Carpenter et al. (1998)
consider aquatic systems. Likewise, narrow interpretations of resilience in the vulnerability
research community have tended to stress social aspects such as access to assets, social support
systems, networks, institutions, and learning (Chambers and Conway 1992, Smith 1992, UN
ISDR 2005, Cannon 2008), rather than the interconnections between social and ecological
systems. An exception is Adger (2000), who explores the interconnections between ecosystem
resilience and social resilience, focusing, for example, on resource dependency and institutions.

Despite a history of little dialogue among researchers in the fields of resilience, vulnerability,
and adaptation, as documented by Janssen et al. (2006) and Janssen (2007), there is currently
growing engagement between both communities. Miscommunications and misunderstandings,
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however, persist both in the semantic and the epistemic arenas. There remains some conceptual
fuzziness, as well as overlap, for example, in the use of key terms and concepts within each field
(Gallopin 2006). A common interpretation of vulnerability, for example, is that it is the antonym
of resilience (Folke et al. 2002). “A vulnerable social-ecological system has lost resilience ”
(Folke 2006:262). Whereas in the Turner et al. (2003) framework for vulnerability analysis,
resilience is not considered the flipside of vulnerability, but rather one of three dimensions of
vulnerability, the other two being exposure and sensitivity. Logically, one can therefore have
high resilience, but if exposure and sensitivity are high, then a system is nevertheless considered
vulnerable.

This tendency for each research community to redefine other communities’ terms in their own
language, invariably situating their own concepts on a higher ground and the other’s as
derivative, may have impeded collaboration. While acknowledging that the many definitions of
resilience and vulnerability can also hinder practice, conceptual fuzziness is not necessarily
wholly negative, because such diversity can fuel debate and innovation, and is part of any
process of conceptual development. We argue, as others have (Birkmann 2006, Eakin and Luers
2006, Gallopin 2006), that working toward a common lexicon would be helpful, allowing easier
interdisciplinary collaboration and better engagement with communities outside academia.

Potential for Conceptual Convergence?

As discussed, there are obvious synergies in approaches to the study of responses to stress, the
interaction of slow and rapid change, and system and actor dynamics. Moreover, a degree of
convergence is present around exploring ecological, institutional, and livelihood diversity, and
its role in buffering shocks (Perrings et al. 1995, Adger 1999, Lavorel 1999, Ellis 2000, Berkes et
al. 2003, Folke et al 2003, Berkes and Seixas 2005), as well as a common concern for issues of
scale and cross-scale processes (Wisner and Luce 1993, Peterson et al. 1998, Stephen and
Downing 2001, Leichenko and O'Brien 2002, Turner et al. 2003). It is clear that governance is
rapidly becoming a more central concern to each field (Folke et al. 2005, Olsson et al. 2006).
However, it is often interpreted in an apolitical sense in resilience research in contrast to the
more politically nuanced understanding of social change and equity present in much
vulnerability research (see Watts 1983, Blaikie et al. 1994, Oliver-Smith 1996, Pelling 1999).
Climate change in particular has raised the multifaceted nature and sensitivity of issues such as
the distribution of effects, negotiation of costs, and sharing of burdens, as well as the
appropriateness of institutions and market instruments and other challenging governance issues
concerning equity, efficacy, transparency, and accountability (Boyd et al. 2008).

In recent years, resilience research has increasingly focused on the social dimensions of dealing
with disturbances such as transformation (Olsson et al. 2006). A recent initiative brings
together a concern for vulnerability, resilience, and transformation together in the concept of
ecosystem stewardship (Chapin et al. 2009). Concomitantly, vulnerability research has
increasingly considered the interconnections among social, ecological, and geophysical systems
(Turner et al. 2003, O'Brien et al. 2009), and has integrated complex physical system
dynamics.[!] This progressive social-ecological convergence of the two areas of investigation
opens many opportunities for conceptual and methodological synergy and potentially some
overlap. Table I summarizes some distinct contributions from each field, as well as
complementarities and areas coevolving according to key analytical concepts.

KEY INSIGHTS ON METHODOLOGY
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Though obvious differences in analytical framing remain notwithstanding the recent trend
toward convergence, when considering what researchers are actually doing, the methodologies
that guide them, and the tools they apply, some important similarities and crossovers are
apparent. Both approaches are very broad, encompassing many and very diverse methodological
elements ranging from analytical methods such as modeling (Hinkel 2008) to participatory and
action research (Tschakert 2007, Archer et al. 2008, Ziervogel and Taylor 2008). Despite this
diversity, both approaches rely on many similar methodological elements, even though this is
often difficult to recognize because of the use of different terminologies and poor descriptions of
methodologies.

Hybrid, Mixed Methodologies

As a sign of the growing awareness of the integrated nature of the problems under analysis,
more pluralistic methodologies are emerging in both fields. This is not unique to resilience and
vulnerability research, but a characteristic of other fields working at the society-nature interface,
such as political ecology or ecological economics (Norgaard 1989, Rocheleau 1995, 2008).
Methodological innovations are being applied in the study of social-ecological change, emerging
from disciplines as diverse as computer science, i.e., multiagent models; agriculture;
development studies, i.e., participatory assessment and mapping; as well as strategic studies and
economics, i.e., scenario planning (Bharwani et al. 2005, Nelson et al. 2009, West 2009).

Increasingly hybrid approaches are chosen by researchers in the fields of resilience and
vulnerability, spanning qualitative and quantitative traditions and including stakeholder
engagement, action research, and social learning. Such a hybrid approach is exemplified by the
work of Ziervogel et al. (2006a) who explore local adaptation strategies to climate variability in
the context of multiple social and environmental stresses. The authors see the combination of
quantitative, i.e., surveys, knowledge elicitation tools, participatory tools, and qualitative
approaches, i.e., focus groups, individual interviews, participatory techniques, as helping
provide a more holistic picture of the environmental and socioeconomic stresses and of
individual actions and decision making processes (Ziervogel et al. 2006a). Such approaches are
also more successful than single method approaches in accessing the perspectives of the most
vulnerable groups in society.

Moreover, a single stress, one-scale, snapshot approach would miss much of the detail that can
be captured using integrated and dynamic frameworks that allow for the emergence of
unpredictable, nonlinear outcomes. One example of an innovation in the field that contributes
to the goal of integration is agent-based modeling (ABM), a technique with which one can
simulate complex narratives over time from different actor-oriented perspectives. Much of what
is interesting to ABM researchers in the sustainability field is also that which interests
vulnerability and resilience scientists, i.e., that which emerges from a close coupling of each
agent to its natural and social environments, producing nonlinearity, indeterminacy, and path
dependency while incorporating risk, perceptions, and imperfect information. By highlighting
emergent properties, ‘surprises,” or new vulnerabilities, such holistic models can allow the
formulation of ‘better’ questions for empirical work targeting gaps in the understanding of
interdisciplinary domains.

Similar Themes, Yet Different Questions

Though similar themes and problems may be addressed by resilience and vulnerability
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researchers, they often adopt different starting points, guiding questions and frameworks that,
importantly, lead to different emphases in data collection, interpretation, and communication.

These different emphases are seen in two studies in Limpopo Province, South Africa, which were
undertaken in a similar area with one starting from the vulnerability perspective (Ziervogel et al.
2006b, Ziervogel and Taylor 2008) and the other from the resilience perspective (Biggs et al.
2007). In the vulnerability study, the aim was to understand how different stakeholders view
their vulnerability to support decision making at the village and municipal scales in Sekhukhune
District. The starting point was to explore local priorities and knowledge through both
qualitative and quantitative methods that engaged with individuals at the village and municipal
scale. The fieldwork data were fed into an agent-based model that focused on policy options that
integrated village social dynamics as well as district economic activities and was used to inform
further stakeholder dialogues.

In the resilience study, the aim was to establish an overall picture of system function, including
qualitative system dynamics and vulnerability analysis, in the Sand river subcatchment using
resilience theory. The starting point was to build on and refine existing expert understanding of
the system from data and literature. The next step was to include new input from experts. The
intention was that local perceptions would be captured in existing data. This study made explicit
the linkages between the social and ecological system on the one hand, and the time scales at
which certain drivers proved more important than others. The vulnerability approach placed
more emphasis on agency and on the identification of hooks for responding to adaptation and
development challenges.

Considering how the objectives and subjects of analysis implicit in the two approaches led to
different analytical tools, scales, and indicators of interest, to realize a truly integrated approach
to the study of social-ecological change, this difference needs to be acknowledged and addressed
so that a more balanced analysis emerges. Collaborations that enable resilience and
vulnerability researchers, together with relevant stakeholders, to jointly identify key research
questions would further allow such integration to occur, and allow the perspectives of diverse
stakeholders, including the most vulnerable, to be captured.

Bifocals: Long and Short Temporal Scales and Drivers of Change

Both resilience and vulnerability approaches are concerned with multiscale temporal processes.
As elaborated on in the concept of panarchy (Gunderson and Holling 2002), resilience studies
seek to investigate the interaction between longer term, slow changes and drivers of change,
such as climate change, and rapid changes, such as flooding, a sudden change in political
leadership, or an economic crisis etc. Vulnerability analysis, with its focus on human agency and
hazards, tends to focus on much shorter time frames, and, despite its concern with the
underlying causes of vulnerability, few longitudinal or historical studies of vulnerability exist.
However, some studies have been conducted that attempt to incorporate historical changes in
social variables that influence vulnerability, such as in the fields of food security and land
degradation (Watts 1983, Fraser 2003) and climate change and climate variability (Endfield
2007).

The differences and complementarities in temporal scales considered in resilience and
vulnerability research can be understood in terms of the metaphor of ‘bifocal’ lenses. A bifocal
approach that integrates both resilience and vulnerability enables a focus on longer term
biophysical system drivers as well as nuanced, contemporary local socioeconomic realities. This
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can be built on to enable development responses that integrate local priorities with an holistic
understanding of the biophysical system.

Ongoing work in Cear, Brazil addresses current vulnerabilities to climate variation while also
developing the features that characterize a more resilient system. The introduction of a local
planning system prioritizes actions that reduce exposure to drought and enhance the ability to
cope. This process contributes to a transformation of the governance system, reorienting
resource and information flows, and thus developing a foundation that encourages learning,
diversity, and flexibility in response to ongoing change (Nelson and Finan 2009).

Different Yet Complementary Spatial Scales of Analysis

Because of the interplay of multiple processes of social and environmental change, which
manifest themselves at different spatial scales, each field seeks to adopt a multiscale perspective.
However, the spatial scales of analysis often differ between the resilience and vulnerability
communities. Resilience research has tended to consider the ecologically bounded scales of the
ecosystem, landscape, and region (Cumming et al. 2006). Vulnerability research, in contrast,
tends to consider socially defined scales of the household, community, region, and nation,
although the basin and landscape are also considered.

Both fields are characterized by either very localized case studies based on empirical research, or
global analyses based on highly aggregated data. There is a joint recognition that more
multiscale case studies are needed, which capture the interaction between dynamic processes,
the impediments to resilience, and the manifestation of vulnerability that occur at different
scales. A recent integrated study by Eakin and Webbe (2009) demonstrates such a multiscale
analysis of the interactions and feedbacks between local vulnerability and wider system
sustainability.

A related aspect is the frequent distinction made in vulnerability research between “top-down”
and “bottom-up” methodologies (Dessai and Hulme 2004). The top-down methodologies largely
originate from climate impact assessment, focus on the biophysical aspects of vulnerability, and
apply climate scenarios and impact models. The bottom-up methodologies originate from the
fields of poverty reduction, livelihood studies, disaster risk reduction, development, and food
security, e.g., participatory rural appraisal; they are usually case study based and often focus on
social conditions, institutions, and the perception of vulnerability. The choice of whether top-
down or bottom-up methodologies are chosen greatly depends on the particular research
questions and objectives, and the extent to which stakeholders’ perspectives are considered
critical. Partly because of the local case study focus of many vulnerability assessments, the
findings of such studies can be highly context and place-specific, features critical to addressing
local policy concerns. It is clear that to generate more general insights from the rich and diverse
case study analyses in both resilience and vulnerability research, there is a need for greater
meta-analysis as a first step to further theoretical innovation. A key issue is to link different
assessments at different scales by up- and down-scaling as well as to identify clearly which type
of vulnerability characteristics and dynamics can solely be captured through local approaches
and which type of features and dynamics can be captured by approaches at meso- and
macroscales.

Social and Ecological Dynamics and Feedbacks
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A better understanding of the interactions and relations within SES requires the identification of
social-ecological feedbacks. This is very challenging because of disconnects between our actions
and system feedbacks. Feedback mechanisms can be masked through economic distortions and
subsidies, and they may also be deferred in time and space. Processes in one region can have
resounding effects in distant areas (Berkes et al. 2006, Adger et al. 2009).

Feedbacks determine system states and regime shifts, and occur at different scales. Selection of
appropriate scales of analysis therefore determines the extent to which feedbacks within a
system can be captured. Feedbacks between social and ecological processes are important, yet it
is also important to recognize that the social and ecological components of such systems may be
operating at different scales and be on different pathways (Galaz et al. 2008). There can thus be
tensions between social resilience and ecological resilience, as social resilience may be realized
at one scale, say the local community, yet through extended feedbacks such as the effect of
agricultural activities on downstream water quality, ecological resilience may be undermined at
another scale such as the catchment. For example, empirical evidence from case studies of
poverty, agricultural change, and land management in South Africa suggest that it may not be
obvious where different ecosystem services are working in synergy rather than in conflict
because of the complexity of the development process (Fabricius et al. 2004). It is critical to
understand these feedbacks among multiple stressors, particularly when seeking to assess their
contribution to stability and change in systems, and evaluate the implications of these processes
(Osbahr et al. 2007). The development of assessment methods to fully appreciate and capture
these feedbacks and tensions is required. Although vulnerability assessment has significantly
developed in recent years, expanding from a dominant focus on the hazard or triggering event to
consider the wider social and environmental context in which hazards are transformed into
disasters and in which disaster risk and adaptation options are determined, it still faces major
challenges in terms of capturing social and ecological feedbacks.

Concomitant to a better understanding of feedbacks in SES is the identification of the role of
thresholds, and how these relate to shifts toward different system states, which may be
considered desirable or undesirable. In resilience theory thresholds are defined as boundaries
between alternate system states, or stability domains (see explanation of terms in Walker et al.
2004), and crossing a threshold involves a change in the nature and extent of feedbacks
associated with a key variable, e.g., water quality. However, it is obvious that defining thresholds
such as ‘dangerous’ climate change, is not just a question of science but involves a value
judgment (Eakin and Luers 2006). Thus, research is needed that improves our understanding of
both social and ecological thresholds and the interlinkages between them.

There is much interest in using indicators as measures of resilience and vulnerability (Hinkel
2010). As vulnerability and resilience involve many attributes and multiple stresses, which
change at different speeds, they are dynamic (O'Brien and Leichenko 2001). As such, we cannot
assume to be able to capture a vulnerability or resilience state per se using static indicators that
represent an outcome, e.g., income or GDP per capita, rather than a dynamic process, e.g.,
proportion of labor force employed (Downing et al. 2005). For instance, although vulnerability
assessments aim to capture longer term dynamics, in practice they often present a snapshot of
vulnerability at a particular time, such as immediately after a disaster. This can thus obscure the
processes that influence and constrain avoidance, preparation, coping, resistance, and recovery
decision making and activities over longer time frames. Dynamic indicators that capture the
functional processes of the system and the interrelationships between them are needed to
identify changes in vulnerability or resilience over time, because such insights may assist in

COWICHAN BAY, BC Page 11



SOCIAL ECOLOGY BC OCTOBER 2010

identifying appropriate opportunities for intervention. Furthermore, the vulnerability of people
to natural hazards and climate change is also influenced and reconfigured by the interventions
in postdisaster processes and adaptation measures proposed (Birkmann et al. 2008, Birkmann
and Fernando 2008).

In attempting to integrate the dynamic aspects of vulnerability into water catchment planning,
Downing et al. (2005) noted six attributes that are important to explore when identifying the
degree to which a particular development pathway is likely to lead to sustainability and/or
resilience. These attributes and possible methods to explore them are:

1. Vulnerability is the differential exposure to stresses experienced or anticipated by
different units; this can be measured using methods such as a livelihoods-sensitivity
matrix.

2. Vulnerability is not static but rather is constantly changing; the degree and nature of this
change can be visualized in different scenarios in an agent-based model.

3. Vulnerability is rooted in the actions and multiple attributes of human actors; eliciting
knowledge to create heuristics and rules of decision making, which includes the tacit
knowledge that often drives such decisions, can be explored, e.g., Bharwani (2006).

4. Vulnerability is driven and bounded by social networks; again this can be explored using
a variety of approaches from participatory methods such as focus group discussions and
interviews, e.g., using NetMap (http://netmap.ifpriblog.org), to more formal social
networks analysis.

5. Vulnerability is constructed simultaneously on more than one scale; slow and rapid
change at different scales can be observed in an agent-based model (Bharwani et al.
2005) context, while using decision making knowledge derived at any level, e.g., an
individual, household, or institution etc.

6. Multiple stresses are inherent in integrating the vulnerability of peoples, places, and
systems; multiple perspectives and differing perceptions of risk should be explored,
using bottom-up participatory approaches, as communities are always responding to a
complex combination of stressors (e.g., Ziervogel et al. 2006a).

A great challenge lies in applying these issues as standards in vulnerability analyses where
vulnerability is often assumed to be static and not affected by feedbacks both in the SES and by
human agency. Thus, in seeking to understand the vulnerability of local communities in Lesotho
within the wider frame of dynamic vulnerability, Bharwani et al. (2007) conducted an analysis
of local users of ecosystems services with respect to institutional bridges and barriers relating to
the preservation of wetland areas. In this study, the dynamic attributes of vulnerability were
explored using some of the methods mentioned above, which applied a more holistic lens to the
complex feedbacks inherent in such systems and the potential pathways to resilience and
sustainability or to decline and degradation. The case of Highland communities’ use of
ecosystem services illustrates many aspects of SES research, such as slow and rapid change at
different scales and in different sectors. It also highlights decision making carried out in
response to a range of stressors, such as climate, health, and economics against a backdrop of
cultural preferences and socio-cultural change. The framework and methods described above
are helpful in capturing a range of SES feedbacks and identifying the relationships and
interactions between different parts of the system, making it possible to identify where new or
unexpected vulnerabilities may emerge, e.g., impacts at different scales, and thus possible areas
for intervention.

Though the concept of SES (Berkes and Folke 1998) is now commonly used in resilience and
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vulnerability research to stress integration and linkages between social and ecological
components of systems, the above discussion shows that the methodological issues around
doing truly integrated SES research are still dealt with in fairly immature ways. The complexity
of these issues is reflected in the increasingly hybrid and pluralistic approach to methodologies.
Divergences and convergences are apparent between the different research communities,
specifically in how they address issues of temporal scale, spatial scale, and capturing dynamics
and feedbacks. Greater collaboration between researchers could assist in advancing truly
integrated approaches to inquiry into social-ecological change, and help in developing
appropriately scaled case studies that go beyond the current polarized situation of local or global
studies. The examples of ABM and hybrid approaches given above demonstrate positive moves
toward truly integrated inquiry.

KEY INSIGHTS CONCERNING THE APPLICATION OF RESILIENCE —
VULNERABILITY PERSPECTIVES

Although greater mutual understanding between the resilience and vulnerability academic
research communities is occurring, there is still a big gap between the academic and the policy
and practitioner communities with respect to the application of the concepts of resilience and
vulnerability (Osbahr et al. 2007, Vogel et al. 2007, Boyd et al. 2008). A workshop that brought
together academics and development practitioners working in Africa (Osbahr et al. 2007)
demonstrated this beyond any doubt. However, although wvulnerability concepts and
assessments have long been incorporated into practice in the development, food security, and
disaster risk communities, there are few examples that document how resilience is explicitly
incorporated into practice and policy. Although there is a growing body of research developing
our understanding of resilience, there are few documented cases of how this understanding is
adopted and applied by practitioners, managers, community leaders, and policy makers, notable
exceptions being the work undertaken on Kristianstads Vattenrike in southern Sweden (Olsson
et al. 2004), and the case studies brought together by Gunderson and Holling (2002), Berkes et
al. (2003), and Walker and Salt (2006). As such, it is an outstanding challenge to document
resilience in practice.

To better engage the development policy community in thinking about pressing ecological or
climate issues, we therefore need to translate the concepts related to resilience and vulnerability
thinking in constructive ways that help to solve practical development challenges. Recent
advances have been made through efforts of the Resilience Alliance to better communicate key
research concepts (Walker and Salt 2006) and operationalize resilience assessment methods via
an evolving “workbook”, now in a ‘wiki’ format (see http://wiki.resalliance.org). Similar
initiatives have also been taken in wvulnerability and climate change research (see
http://www.wikiadapt.org).

Kasperson et al. (2005:162) argue that, though there are limitations in theory, data, and
methods, “sufficient knowledge exists in most regions to apply vulnerability analysis to
contemporary problems of ecosystem management and sustainable development in order to
provide useful information to decision-makers and practitioners.” However, both resilience and
vulnerability research would have much greater effect if they could better identify specific
intervention points and possible pathways to vulnerability reduction, and come up with an
assessment of the benefits and losses that would result from a failure to intervene. Clearly
describing such negative outcomes would provide a strong incentive to policymakers and
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practitioners to push for the appropriate changes in policy, governance, and action. This
remains a major outstanding challenge.

Policy and Practitioner Engagement

Because of its stress on positive and transformative processes, resilience as a concept has
significant colloquial and policy appeal, whereas a vulnerability focus can be construed as
negative and potentially stigmatizing, particularly if research is undertaken by outsiders with
little community or stakeholder input or influence. The labeling of certain groups or regions as
vulnerable can also result in potentially regressive policy decisions and justifications for
intervention that undermine community autonomy or increase marginalization. However,
resilience needs to be managed, because it is not always appropriate and not in the interest of all
stakeholders. Hence, the emergence of a growing emphasis on transformation (Walker et al.
2004).

Traditionally resilience and vulnerability research have focused on different policy domains and
challenges. Resilience research has tended to focus on ecosystems, both terrestrial and marine,
and on natural resource management in key sectors, such as fisheries, agriculture, rangelands,
and forestry. Vulnerability research has long had experience in linking research with policy and
practice in key areas such as disaster risk reduction, livelihoods, food insecurity, and climate
change adaptation. This has been facilitated by the translation of work into various assessment
methodologies, manuals, and tools (Stephen and Downing 2001, Downing and Patwardhan
2002, Fiissel and Klein 2006, Famine Early Warning Systems Network 2008;
http://www.fews.net), and their partial adoption by agencies, such as the World Bank in their
Poverty Reduction Strategy Papers (Miller et al. 2008a) and United Nations Development
Programme. For example, the International Federation of the Red Cross and Red Crescent
Societies (IFRC), the world’s largest independent humanitarian agency, has long applied
vulnerability and capacity assessments in their work (IFRC 1996, 1999, 2006a, 2006b, 2006c¢,
2006d, IFRC and Caribbean Red Cross Societies 2003). Researchers from the Stockholm
Environment Institute recently partnered with the Red Cross movement in post-tsunami Sri
Lanka to undertake such assessments. Such links between researchers and humanitarian
workers, and the application of vulnerability assessments can be further improved and
strengthened, particularly in terms of the timeliness of such assessments in relation to the
humanitarian agencies’ requirements and ways in which assessments can minimize the burden
on disaster-affected communities.

The long experience in applying vulnerability assessment has allowed the refinement of our
understanding of how and why certain groups are more severely affected by change than others,
and selection of appropriate methods to assess this, but an outstanding challenge remains how
to better access the perspectives of the most vulnerable and to incorporate issues of social-
ecological resilience. One of the major weak points of vulnerability assessments is the
incorporation of the environmental implications of coping and adaptation strategies. Traditional
social science approaches often tend to solely focus on the responses within social systems,
while for example livelihood strategies imply major changes in environmental conditions that in
turn may influence future vulnerabilities (Birkmann 2006). More recent interpretations of
vulnerability incorporate resilience aspects particularly in terms of social, institutional, and
organizational learning, yet these factors are difficult to assess and examine before actual shocks
and events occur. Toward this aim, however, agencies such as the Asian Disaster Preparedness
Centre (ADPC) and Tearfund (Twigg 2007) have developed guidelines on how to build resilience
to coastal hazards in communities.
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Though resilience and vulnerability researchers are indeed engaging with policy and practitioner
communities and sectors, any convergence of the two approaches at conceptual and
methodological levels should be extended to the policy and practitioner interface. One area
where a degree of crossover is already occurring is the field of disaster risk reduction, a field in
which vulnerability research has long been of interest (Burton et al. 1978, Hewitt 1983). An
example of how resilience is interpreted by practitioners of disaster risk reduction is the ADPC,
where resilience is conceived as incorporating the following key dimensions: (1) the ability to
absorb shocks, (2) the ability to bounce back, and (3) the ability to learn and adapt (Ahmed
2006). It is suggested that resilience can be influenced by interventions aimed at reduction of
risk, decreasing recovery time, and learning from experience. Another example is the
Department for International Development guidance note on the Characteristics of a Disaster-
Resilient Community (Twigg 2007).

However, although disaster risk reduction practitioners are increasingly using the term
resilience (Buckle 2000, IFRC 2004, UN ISDR 2005, Ahmed 2006; H. Osbahr and E. Boyd,
unpublished manuscript; see www.proventionconsortium.org), there is often a disconnect
between the application of this concept in that community and the conceptual work that
underpins the term in the academic resilience community. For instance, there is much research
on the importance of various factors in building general resilience (see Berkes and Seixas 2005),
yet this information is often only marginally used among practitioners in policy domains,
because there is little detailed guidance on how building resilience might actually be
undertaken, i.e., guidance on identifying which actors should be involved, at what scale, which
resources are required, which management options exist, and so on.

Resilience thinking recognizes the danger in producing detailed manuals and blueprints when
governing complex SES (Ostrom 2007), but nevertheless guidance needs to be improved on the
process of enhancing the resilience of desired SES and removing it from undesired ones. For
example, although the United Nations’ International Strategy for Disaster Reduction (UN ISDR)
Hyogo Framework (2005) gives explicit consideration to issues of resilience, in particular the
role of adaptation, learning, and risk reduction, it does not substantially elaborate on how
resilience thinking, in particular managing uncertainty and surprise, necessitates a very
different approach than previous disaster reduction planning and action. There are also
significant cultural, institutional, and political barriers that need to be overcome in managing
for resilience. The complexity of the concept of SES resilience and the multidisciplinary nature
of resilience assessment form significant institutional barriers to the application of resilience
thinking by policy makers, as suggested by Lemos et al. (2007) and Boyd et al. (2008). There is
thus a strong need for examples in different contexts, building on the study of transformation by
Olsson et al. (2006), which illustrates how to address such implementation challenges.

There are obvious benefits associated with adopting an integrated approach by resilience and
vulnerability researchers to their engagement with policy actors and practitioners. One such
benefit is to take advantage of the relative success of practically applying vulnerability
assessment to a more refined understanding of socially differentiated responses to social-
ecological change, and another is that it enables us to improve our understanding of the
environmental implications of coping and adaptation activities.

Bridging Research-Policy-Practitioner Divides: Toward Social Learning

There is a growing recognition of the need to shift from output-directed to process-oriented
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research that sees knowledge as coproduced by a plurality of actors, including scientists,
researchers, and policy and community stakeholders (Gibbons 1999, Jasanoff 2003, Lemos and
Morehouse 2005, Dabelko 2006, Vogel et al. 2007). Vogel et al. (2007:349) call for an
alternative approach to the usual one-way interaction between scientists and practitioners, in
which, “different experts, risk-bearers, and local communities are involved and knowledge and
practice is contested, co-produced and reflected upon.” They acknowledge that although there
has been a growing effort toward increasing partnership-based approaches, major challenges
remain, notably in terms of developing a consensus on methodology, timely delivery of research
results, the need for time consuming, negotiated understanding between science and practice,
and clarity on the role of ‘external’ stakeholders (Vogel et al. 2007). The timeliness of research is
a particular challenge for those involved in research on critical ecological thresholds and
disaster recovery, because of the limited windows of opportunity that exist for research to
inform appropriate policy and actions.

Another common challenge associated with the communication and translation of research in
both fields is that many recommendations from case studies are often either highly specific for a
locality, or too general and normative, focusing only on what should be done without necessarily
considering what can be done and how. There is little guidance on how to actually do this within
the constraints and opportunities that exist in various contexts. For example, to gain better
understanding of rapid organizational responses to climate change or biodiversity loss,
exploratory research collaborations are called for that engage with organizations and processes
across scales of decision making. These organizations include the UN, government departments,
private businesses, and NGOs, which are perhaps not accustomed to ‘letting in’ researchers to
examine the details of what capacity needs exists, how information flows, how science is
interpreted, and what the politics are of internal capacity building (Boyd and Osbahr 2010). The
aim here is not to develop blueprints for practitioners, as such, but rather help guide their
exploration of complex SES. Research exploring institutional learning, dealing with uncertainty
and complex risks, and the communication or delivery in practice would be timely (Boyd and
Osbahr 2010; H. Osbahr and E. Boyd, unpublished manuscript).

There are limits, however, to the kinds of decisions with which researchers should be involved.
In the case of vulnerability indicators, some decisions about weighting and limits are more
political than academic, or have a tendency to become political so that academic rigor is lost
(Hinkel 2010). The case of identifying ‘the particularly vulnerable’ in the context of the United
Nations Framework Convention on Climate Change is an example of the often blurred
boundaries between academic and political questions (Klein 2008, as cited in Miller et al.
2008D).

There is a need to reframe issues in terms of social learning, and the capacity of coupled systems
to learn in order to be relevant for critical policy processes such as climate change (Lemos et al.
2007, Boyd et al 2008, Krasny et al. 2010). This is because of a common recognition that any
resilience or vulnerability assessment needs to consider the views, knowledge, and experience of
different stakeholders at different scales to facilitate a process of joint learning and reflection
that will lead to the joint development of acceptable solutions (Vogel et al. 2007, see also
Thomalla et al. 2009). Often, assessments are undertaken for or by a particular stakeholder,
such as a government agency or humanitarian organization, and few opportunities exist to share
lessons and engage in joint learning among different actors (Larsen et al. 2009, Thomalla et al.
2009) so as to improve the capacity to live with change. The increasing effects of natural
disasters and the politics of postdisaster aid demonstrate our limited ability to take stock and to
adjust our practices. Thus, we are slow in learning important lessons about improving collective
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action, and developing approaches that balance short term humanitarian relief with medium
and long term sustainability considerations. We are also slow in promoting adaptation to future
environmental changes and hazards, e.g., climate change, and in improving the targeting and
self-help capacities of those affected. (Thomalla et al. 2009).

Institutional set-ups usually do not allow for social learning that crosses institutional levels and
timeframes (Keen et al. 2005). Positive changes can be achieved if space for such reflection and
learning is created (Pahl-Wostl et al. 2008). Resilience research can help to design opportunities
for reflection and learning, and appropriate networks, institutions, and governance structures
(Folke et al. 2003, Pahl-Wostl et al. 2007). There is a need to consider the complexities of how
relations among multiple institutional levels play out in governance, and in particular how
knowledge, perspectives, and experience can be shared or constrained. Instead of just dealing
with the roles of actors in the process, there is a need to also consider how they absorb shocks
and reorganize. Specifically in relation to ecological systems, there are several concrete examples
of institutional learning, managing complexity, and the value of resilience building. Research in
Mozambique, for example, has illustrated how important the scale dimensions of institutional
practice and self-organization, such as relations among different levels of institutions, become
when one is developing response strategies that manage both sudden and slower climate change
and, in particular, when integrating plans for food security, poverty reduction, and building
resilience in smallholder farming communities (Osbahr et al. 2008). The research highlighted
the importance of forums for sharing experiences and practical innovation, in this case for
agricultural resilience to flooding and drought. There are other examples of multiple
stakeholders sharing knowledge, managing complexity, and building adaptive capacity that have
led to improved management of fragile ecosystems affected by climate change and increasing
variability across Africa (Thomas et al. 2007).

CONCLUSIONS AND WAYS FORWARD

We are confronted with enormous global challenges, including chronic poverty and inter- and
intra-national economic and social inequalities, persistent food insecurities, as well as major
challenges associated with urbanization, land and water degradation, biodiversity, habitat loss
and fragmentation, natural disasters, and climate change. Concurrently, there are also many
positive changes and innovative approaches to such challenges in governance, as well as in the
community and private sectors. Resilience research in particular, through the study of
transformation and learning, is able to emphasize such positive actions and to point the way to
how they might be replicated or upscaled. Concomitantly, vulnerability research, through its
focus on power and the limitations of individual agency, is able to identify political dimensions
that prevent progressive social-ecological changes from occurring. However cogent, relevant,
and appropriate research in resilience and vulnerability may seem to be in addressing major
social-ecological challenges, there is a need to be constantly self-reflexive and critical of the
concepts and tools we apply.

We have identified key areas of convergence where resilience and vulnerability research can
contribute on a common front, strengthening the ability to solve real world problems. A number
of future directions can assist in the integration of resilience and vulnerability approaches to
better address questions of social-ecological change.

In terms of theory,
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Resilience and vulnerability, as they differentially emphasize ecological-biophysical or
social-political dimensions of problems under investigation, offer real opportunities for
integration, particularly as they are both oriented toward responses to stress and
perturbations, and the interaction of slow and rapid changes.

Opportunities exist to draw upon the respective strengths of systems thinking in
understanding dynamic social-ecological relations, and actor-oriented approaches in
understanding matters of social differentiation, equity, and power.

Both resilience and vulnerability researchers need to move beyond interpreting the other
field through their own language and work toward a common lexicon that allows mutual
understanding.

To address questions of transformation and adaptation, there is a real need to draw upon
the experience of the vulnerability community in the subjective domain of values, power,
and social differentiation. However, at the same time, addressing the environmental
consequences of different recovery and adaptation options remains a challenge within
studies of vulnerability.

In terms of methodology,

Resilience and vulnerability researchers need to work together on common case studies,
at multiple spatial scales, in a way that seeks to resolve the current polarized approach to
either local or global case studies. Longitudinal studies of resilience and vulnerability
over time are another key area of concern.

The move toward more hybrid and pluralistic approaches in research methodology, such
as the incorporation of participatory research with agent based modeling, demonstrates
positive changes in the domain of integrated social-ecological inquiry. Incorporation of
such diverse methods is critical to capturing diverse perspectives on system dynamics.
There is a need to further develop and apply approaches that focus more strongly on the
needs of those affected by disasters and stresses, because those most affected are rarely
part of studies, or if they are, the extent to which their voices are heard is limited.

In terms of application,

There is an urgent need to translate complex conceptual insights into operational
assessment methodologies, guidelines, and procedures that are easily accessible to
practitioners and decision makers. One step toward this could consist of the
development of integrated vulnerability and resilience assessments that guide people to
select from concepts and tools in the respective areas of resilience and vulnerability to
match the issues at hand.

Collaboration of resilience and vulnerability researchers with policy actors and
practitioners would allow for the strength of each approach to be built upon, to ensure
integrated approaches that address both the socially differentiated nature of responses to
social-ecological change, and the environmental implications of investment in different
coping and adaptation activities.

We need to create mechanisms for collective reflection and learning among researchers,
policymakers, and practitioners and among different stakeholders, so as to better
capture important lessons learned.

Exploration of the interlinkages and the possibilities for integration between resilience and
vulnerability research is still at an early stage, and there remains some confusion in language
and concepts that inhibits such integration and hampers collaborative research. What is clear
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from this paper, though, is that resilience has advanced our understanding of system dynamics
and interconnections, ecological thresholds, social-ecological relations, and feedbacks. An
understanding of ecological and biophysical processes is of course essential for anticipating,
adapting to, and managing change. A more sophisticated understanding of social and political
processes, and in particular the distribution of costs, risks, and benefits created by
environmental change, is also required, and this is where vulnerability research makes
important contributions. There are promising directions emerging from the application of
hybrid and pluralistic approaches to inquiry into social-ecological change, as well as advances
being made in engagement between academic and policy and practitioner communities.
Although tensions and obvious differences will no doubt persist, this study has shown that
resilience and vulnerability approaches together can advance a more integrated understanding
of social-ecological change.
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