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Abstract: Vulnerability has no universal definition. Experts from various disciplines use the concept and define vulnerability, which leads
diverse measuring methods to serve their own purpose and interests. Approaches to define vulnerability vary among the disciplines because of the
various components of risk, household response and welfare outcomes. The objective of this paper is to present an overview based on available
scientific literature from various disciplines to examine the origin, evolution and use of the vulnerability concept across different field of studies.
Vulnerability is exclusively used in various disciplines such as geography, anthropology, economics, ecology, public health, poverty and
development, sustainable livelihoods, famine and food security, sustainability science, land management, disaster management and climate
change. Therefore, different disciplines have their own reasons for defining, measuring and developing conceptual models of vulnerability; hence
there is no reason to presume that concepts, measures and methods will be universal across the disciplines. Lessons learned from one area may
not be equally suitable for all. Hence, differences between various fields need to be bridged by a holistic approach and multidisciplinary research
cooperation, and geography as a unique multidisciplinary field of study has the major disciplinary legitimacy to fill up the gaps and to create a
common platform to work together in vulnerability research among the various research traditions.
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mvivsk: wecbœZvi me©RbMÖvn¨ †Kvb msÁv †bB| wewfbœ wWwmwc−‡bi we‡klÁMY G aviYvwU e¨envi K‡i Ges wecbœZv‡K msÁvwqZ K‡i, hv wbR¯^ j¶¨ I D‡Ïk¨
c~i‡Yi Rb¨ wfbœ cwigvc c×wZi D™¢veb K‡ib| SuzwKi wewfbœ Dcv`vb, Lvbvi cÖwZwµqv Ges Kj¨vY mva‡bi Rb¨ wecbœZv‡K msÁvwqZ Kivi `„wófw½mg~n wewfbœ
wWwmwc−‡bi g‡a¨ c„_K nq| GB cÖe‡Üi D‡Ïk¨ nj wewfbœ wWwmwc−‡bi mgmvgwqK ˆeÁvwbK M‡elYv n‡Z cÖvß Ávb Øviv wecbœZv aviYvi DrcwË, weeZ©b Ges wewfbœ
cwVZ wel‡q wKfv‡e e¨eüZ nq Zv wbix¶v Kiv| wecbœZv ¯^Zš¿fv‡e wewfbœ wWwmwc−‡b e¨eüZ nq †hgb, f‚‡Mvj, b„weÁvb, A_©bxwZ, ev¯Íe¨we`¨v, Rb¯^v¯’¨, `vwi`ªZv
Ges Dbœqb, †UKmB RxweKv, `~wf©¶ Ges Lv`¨ wbivcËv, †UKmB weÁvb, f‚wg e¨e¯’vcbv, `y‡h©vM e¨e¯’vcbv Ges Rjevqy cwieZ©b| G Rb¨ wecbœZv‡K msÁvwqZ Kiv,
cwigvc Kiv Ges KíbvcÖmZ
y g‡Wj ˆZwi Kivi †¶‡Î wewfbœ wWwmwc−‡bi wbR¯^ KviY i‡q‡Q| G Rb¨ GUv g‡b Kivi †Kvb KviY †bB †h, wecbœZvi aviYv, cwigvc
Ges c×wZ wewfbœ wWwmwc−‡bi g‡a¨ me©RbMÖvn¨ n‡e| GKwU welq †_‡K AwR©Z Ávb mKj wel‡qi †¶‡Î mgfv‡e Dc‡hvMx bvI n‡Z cv‡i| GRb¨ wewfbœ wel‡qi g‡a¨
†h cv_©K¨mg~n i‡q‡Q †m¸‡jv mvgwMÖK `„wófw½ Ges gvwëwWwmwc−bvwi M‡elYv mn‡hvwMZvi gva¨‡g †mZzeÜb iPbv Kiv cÖ‡qvRbxq| f‚‡Mvj GKwU gvwëwWwmwc−bvwi
welq nIqvq Gi cÖavb welqMZ ˆeaZv i‡q‡Q GB k~Y¨¯’vb c~iY Kiv Ges GKwU mvaviY gÂ ˆZwi Kiv †hLv‡b wecbœZv wb‡q M‡elYvKvix wewfbœ M‡elYv cÖ_v GK‡Î
KvR Ki‡Z cv‡i|

Introduction
Vulnerability is defined as an internal risk factor of the
subject or a system that is exposed to a hazard and
corresponds to its intrinsic tendency to be affected, or
susceptible to damage. It represents the physical,
economic, social susceptibility or tendency of a
community to damage in the case a threatening
circumstances of natural or anthropogenic origin
(Cardona, 2003; Emrich and Cutter, 2011). In general
sense, vulnerability can be defined as the inability of a
system to withstand against the perturbations of
external stressors. It is a concept that has been used in
different research backgrounds (Adger, 2006; Smit and
Wandel, 2006) but there is no consensus on its meaning
and definitions (Hufschmidt, 2011). Based on the
research interest, the term has been applied exclusively
to the societal, ecological, natural, or biophysical
subsystem or to the socio-ecological system (Gallopin,
2006). Therefore, practitioners from different
disciplines use different meanings and concepts of
vulnerability, which ultimately led to diverse methods
of defining and measuring. The differences in concepts
of vulnerability among the various disciplines can be

explained by their interest to focus on different
components of risk, household responses to risk and
welfare outcomes. The disciplines include geography,
economics, food security, asset-based and sustainable
livelihoods,
sociology,
anthropology,
disaster
management, environmental science, and health and
nutrition (Alwang, et al., 2001).
The scientific use of vulnerability is deeply rooted in
geography and natural hazard science; moreover the
term is increasingly being used as a central concept in
various other traditions such as ecology, public health,
poverty and development, secure livelihoods and
famine, sustainability science, land change, and climate
impacts and adaptation. The term is used in various
ways by the scientists from different knowledge areas,
and even within the same research area. For example,
natural scientists and engineers use the term in a
descriptive ways while social scientists use it in a
specific explanatory model (O’Brien, et al., 2004; Gow,
2005). However, within the geography the term
vulnerability is being increasingly used after the
Timmerman’s conceptualization that ‘‘vulnerability is a
term of such broad use as to be almost useless for
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careful description at the present, except as a rhetorical
indicator of areas of greatest concern’’ (Timmermann,
1981). On the other hand, Liverman (1990) mentioned
that vulnerability ‘‘has been related or equated to
concepts such as resilience, marginality, susceptibility,
adaptability,
fragility,
and
risk’’.
Currently,
vulnerability is used in the field of global change,
environment and development studies. Within the last
few years, especially urban vulnerability and the
vulnerability of mega-cities became a focal point of
discussion among urban geographers (Anderson, 1992;
Jones and Kandel, 1992; Mitchell, 1998). However,
according to Cutter (1996) vulnerability has no
common conceptualization and its meaning is still
unclear. Vulnerability can be personal or individual
level both in spatial and non-spatial realms. Social
vulnerability includes susceptibility of social groups or
society to potential losses from extreme events and the
ability to absorb and withstand impacts (Emrich and
Cutter, 2011). Besides, in technical sense, vulnerability
can also exist for a house, an electricity grid, or
transport infrastructure. Finally, there is a potential for
loss derived from the interaction of society with
biophysical conditions which in turn affect the
resilience of the environment to respond to the hazard
or disaster as well as influencing the adaptation of
society to such changing conditions. Therefore, many
of the discrepancies in the meanings of vulnerability
arise from different epistemological orientations and
subsequent methodological practices. Also, there is
considerable variation in the choice of hazards
themselves (e.g. natural, chemical, technological,
biological, man-made, instrumental), the scale (global
versus local), and in the regions chosen for examination
(developed versus developing). Nevertheless, one can
find three distinct themes in vulnerability studies: these
are vulnerability as risk/hazard exposure; vulnerability
as social response; and vulnerability of places (Cutter,
1996). According to Cutter (1996) vulnerability as
hazard of place concept combines elements of potential
exposure or risk and societal coping response, but it is
inherently more geographically centred. In this
perspective, vulnerability is conceived as both a
biophysical risk as well as a social response, but within
a specific area or geographic domain.
A succinct Review of Vulnerability: Conceptual
Considerations
A growing body of literature is available on
vulnerability of bio-physical and socio-ecological
realms (for comprehensive review see Timmermann,
1981; Liverman, 1990; Cutter, 1996; Hewitt, 1997;
Kasperson and Kasperson, 2001; UNEP, 2002; Ford,
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2002; Turner, et al., 2003a; Cardona 2003; Prowse
2003 and Kasperson, et al., 2005). Most commonly,
vulnerability studies use few overlapping concepts such
as vulnerability, risk, exposure, sensitivity, resilience,
adaptive capacity, coping and so on (IPCC, 2001;
Adger, et al., 2001; Burton, et al., 2002). These terms
are in most cases not clear, indistinct and same concept
is used by various scholars in different contexts (Brook,
2003). For example, hazard researchers give emphasize
on the concept of risk, while social science and climate
scientists prefer to apply the term vulnerability
(Downing, et al., 2001; Allen, 2003). Moreover, even
both social and climate scientists use the term
vulnerability but often mean different things. Social
scientists consider people’s inability to cope together
with various socio-economic factors to describe
vulnerability. In contrast, climate scientists consider
weather and climate related extremes as perturbation,
and probability of the occurrence of such extreme
events to describe vulnerability (Nicholls, et al., 1999).
In addition, vulnerability concept is social science
appeared as a vital theme after Sen’s research on
famine and entitlement failure (Sen, 1981) followed by
Chambers in development research (Chambers, 1989).
Considering these pioneered work Bohle and Watts
(1993ab) afterwards applied the term from development
point of view. Furthermore, looking at of climatic
extremes and conceptualization of vulnerability in
climate change discourse were presented by Adger
(1999, 2000, 2006), Adger and Kelly (1999), Bohle, et
al., (1994), Downing, et al., (2001), Handmer, et al.,
(1999), Moss, et al., (2001), Brooks (2003), Downing
and Patwardhan (2005), Kasperson, et al., (2006, 2003),
Leichenko and O’Brien (2002), and O’Brien, et al.,
(2004). Besides, application of vulnerability tools,
techniques and methods in social change, urbanization,
climate change, resource management and environment
are presented by various scientists such as Eakin and
Luers (2006), Bankoff, et al., (2004), Pelling (2003),
Fu¨ssel and Klein (2006), Cutter (2003), Ionescu, et al.,
(2005) and Kasperson, et al., (2005). Based on the
review of existing literature it reveals that common to
different approaches, social vulnerability is seen as a
dual process concerning exposure to risk, shocks and
lack of coping capacities (USP, 2013). Moreover,
hazard place based model in social vulnerability
approach is considered as a unique concept, which
focuses clearly on vulnerability of a location and
represents the general circumstances and factors
resulting to the vulnerability of a specific geographical
area (Kumpulainen, 2006). Additionally, Berkes and
Folke (1998) opined that ‘there is no single universally
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accepted way of formulating the linkages between
human and natural systems’. On the contrary, other
studies considered that vulnerability is locationally
driven phenomenon. In simple term, vulnerability is
primarily a function of proximity to the source of
risk/hazard. Therefore, Weichselgartner and Bertens
(2000) have proposed the concept of the combination of
the elements of hazard event and human response
behaviour and thus both geographic and social space
are seized. In this regard, vulnerability is considered as
a combined effect of bio-physical hazard and human
response with a specific geographic location
(Weichselgartner, 2001). Moreover, in recent times,
geographic information system and related technologies
is prompting us to reconsider our understanding of
vulnerability both in theoretical and practical/applied
ways (Weichselgartner, 2001). Besides, maps become a
more and more common tool to present vulnerability
due to the increasing use by geographer, urban and
regional planner, environment management, geologist,
hydrologists and other experts (Preston et al., 2011).
Weichselgartner (2001) for example measured hazard,
exposure, preparedness, prevention and response in
qualitative manner. Each factor is assessed by means of
mapable indicators which obviously vary according to
the scale of analysis. The overlay of each themes results
in the vulnerability of specific hazard. Multi-hazard
approach is also possible, however it is preferable to
prepare vulnerability map of specific hazard and
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subsequently different vulnerability maps can be
overlaid and interpreted (Preston et al., 2011).
Objective of the Study
The objectives of this paper are to gather information
from various disciplines concerning the use of the term
vulnerability, and outline the origin and evolution of the
term across various fields, and finally present the
application from geographical perspective to create a
common platform for vulnerability research. In this
paper an attempt has also been made to bring greater
conceptual clarity to studies on vulnerability beginning
with the concepts of entitlement, risk and hazard among
geographers followed by application of the concepts
and approaches of vulnerability among various fields
and finally locate the geography as a discipline in study
of vulnerability research tradition.
Vulnerability: Selected Definitions
The concept of vulnerability is deeply rooted in the
field of natural hazards and poverty (Editorial, 2006). It
is true that vulnerability has no universal definition, but
undoubtedly it is a powerful analytical tool in
describing the existing condition of susceptibility to
harm, powerlessness, and marginality of both physical
and socio-ecological systems. At the same time, for
guiding normative analysis of measures to enhance
well-being through reduction of risk (Adger, 2006).
However, for clear understanding few selected
definitions of vulnerability is presented in the table 1.

Table 1 Selected Definitions of Vulnerability
Author(s)
Gabor and Griffith (1980)

Timmerman (1981)
UNDRO (1982)
Susman et al.,. (1984)
Kates (1985)
Pijawka and Radwan
(1985)
Bogard (1988)
Mitchell (1998)
Liverman (1990)

Downing (1991)
Dow (1992)

Definitions
Vulnerability is the threats (of hazardous materials) to which people are exposed (including chemical agents
and the ecological situation of the communities and their level of emergency preparedness). Vulnerability is the
risk context.
Vulnerability is the degree to which a system acts adversely to the occurrence of a hazardous event. The degree
and quality of the adverse reaction are conditioned by a system’s resilience (a measure of the system’s capacity
to absorb and recover from the event).
Vulnerability is the degree of loss to a given element or set of elements at risk resulting from the occurrence of a
natural phenomenon of a given magnitude.
Vulnerability is the degree to which different classes of society are differentially at risk.
Vulnerability is the ‘capacity to suffer harm and react adversely’.
Vulnerability is the threat or interaction between risk and preparedness. It is the degree to which hazardous
materials threaten a particular population (risk) and the capacity of the community to reduce the risk or adverse
consequences of hazardous materials releases.
Vulnerability is operationally defined as the inability to take effective measures to insure against losses. When
applied to individuals, vulnerability is a consequence of the impossibility or improbability of effective mitigation
and is a function of our ability to select the hazards.
Vulnerability is the potential for loss.
Distinguishes between vulnerability as a biophysical condition and vulnerability as defined by political, social and
economic conditions of society. She argued for vulnerability in geographical space (where vulnerable people and
places are located) and vulnerability in social space (who in that place is vulnerable).
Vulnerability has three connotations: it refers to a consequence (e.g. famine) rather than a cause (e.g. are
vulnerable to hunger); and it is a relative term that differentiates among socioeconomic groups or regions, rather
than an absolute measure of deprivation.
Vulnerability is the differential capacity of groups and individuals to deal with hazards, based on their positions
within physical and social worlds.
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Risk from a specific hazard varies through time and according to changes in either (or both) physical exposure or
human vulnerability (the breadth of social and economic tolerance available at the same site).
Alexander (1993)
Human vulnerability is a function of the costs and benefits of inhabited areas at risk from natural disasters.
Vulnerability is the likelihood that an individual or group will be exposed to and adversely affected by a hazard.
Cutter (1993)
It is the interaction of the hazards of place (risk and mitigation) with the social profile of communities.
Vulnerability is defined in terms of exposure, capacity and potentiality. Accordingly, the prescriptive and
normative response to vulnerability is to reduce exposure, enhance coping capacity, strengthen recovery potential
Watts and Bohle (1993)
and bolster damage control (i.e. minimize destructive consequences) via private and public means.
By vulnerability we mean the characteristics of a person or group in terms of their capacity to anticipate, cope
with, resist, and recover from the impact of a natural hazard. It involves a combination of factors that determine
Blaikie et al.,. (1994)
the degree to which someone’s life and livelihood is put at risk by a discrete and identifiable event in nature or in
society.
Vulnerability is best defined as an aggregate measure of human welfare that integrates environmental, social,
economic and political exposure to a range of potential harmful perturbations. Vulnerability is a multilayered and
Bohle et al.,. (1994)
multidimensional social space defined by the determinate, political, economic and institutional capabilities of
people in specific places at specific times.
Vulnerability is the differential susceptibility of circumstances contributing to vulnerability. Biophysical,
Dow and Downing (1995) demographic, economic, social and technological factors such as population ages, economic dependency, racism
and age of infrastructure are some factors which have been examined in association with natural hazards.
Smith (1992)

Gilard and Givone. (1997)

Vulnerability represents the sensitivity of land use to the hazard phenomenon

Comfort, et al.,. (1999)

Vulnerability are those circumstances that place people at risk while reducing their means of response or denying
them available protection

Weichselgartner
and Bertens (2000)
Adger (2006)
Ciurean, et al.,. (2013)
Wolf, et al.,. (2013)

By vulnerability we mean the condition of a given area with respect to hazard, exposure, preparedness, prevention,
and response characteristics to cope with specific natural hazards. It is a measure of capability of this set of
elements to withstand events of a certain physical character
Vulnerability is the state of susceptibility to harm from exposure to stresses associated with environmental and
social change and from the absence of capacity to adapt.
Vulnerability refers to the inability to withstand the effects of a hostile environment.
Vulnerability, in ordinary language, is a measure of possible future harm.

Source: Adopted from Cutter (1996), Weichselgartner (2001), Hogan and Marandola (2005), Adger (2006), Wolf, et al., (2013).

Nevertheless, from the above definitions, it clearly
reveals that vulnerability of any system at any scale is
reflective or a function of the exposure and sensitivity
of that system to hazardous conditions and the ability or
capacity or resilience of the system to cope, adapt or
recover from the effects of those conditions (Gallopin,
2006). However, the concepts of adaptation, adaptive
capacity, vulnerability, resilience, exposure and
sensitivity are interrelated as well as have wide
application to global change science (Smit and Wandel,
2006). The central concept related to vulnerability is
exposure, meaning in general the degree, duration,
and/or extent in which the system is in contact with, or
subject to the perturbation (Kasperson, et al., 2005;
Adger, 2006). On the contrary, sensitivity it is ‘the
extent to which a human or natural system can absorb
shocks without suffering long-term harm or other
significant state of change (Adger, 2006). Gallopin
(2003) opined that ‘sensitivity is the degree to which
the system is modified or affected by an internal or
external disturbance or set of disturbances.’ Adger
(2000) defines social resilience as the ability of groups
or communities to cope with external stresses and
disturbances as a result of social, political, and
environmental change. According to Bohle et al.,
(1994) the space of vulnerability (i.e. risk, exposure,

coping capacity and recovery potential) is demarcated
by three idiosyncratic processes (figure 1) for example
three sides of analytical triangle is human ecology,
expanded entitlements, and political economy. The
intersection of these axes creates three parallel
analytical concepts which are central to the analysis of
vulnerability to global climate change such as
endowments, class relations and empowerment and
political ecology (Figure 1).

Fig. 1 The Casual Structure of Vulnerability (Adopted from Bohle
et al., 1994)

Vulnerability concepts and its application in various
Evolution of Vulnerability and its use in Different
Disciplines
In the 1990s, natural hazards scholars started to focus
on the issue of vulnerability of people owing to the
impacts of environmental change, especially climate
change. In this case Geography provides the major
disciplinary legacy. In compare to the scholars
investigating the resilience of systems, there is slight
focus on mathematical models by scholars who
examine vulnerability, but a greater focus was on the
comparative analysis of case studies (Editorial, 2006).
Nonetheless, particularly human geography and human
ecology have theorized vulnerability to environmental
change. However, both of these disciplines have made
contributions to present understanding of socialecological systems, while related insights into
entitlements grounded vulnerability analysis in theories
put emphasis in social change and decision-making
fields (Adger, 2006). Moreover, two major antecedents’
research traditions such as, the analysis of vulnerability
as lack of entitlements, and the analysis of vulnerability
to natural hazards are acted as basic grounds of the
ideas; that eventually rendered into present research on
vulnerability of social and physical systems in an
integrated manner.
Vulnerability in Hazard Literatures
Vulnerability research in the hazards tradition is
defined into three overlapping areas i.e. human ecology
or political ecology, natural hazards, and the so-called
‘Pressure and Release’ model by Blaikie, et al., 1994;
that covers the space between hazards and political
ecology approaches (Adger, 2006). The basis of this
research tradition is the physical elements of exposure
and the probability of hazard impact. Burton, et al.,
(1978, 1993) reviewed and combined the decades of
research and practiced on flood management, geohazards and major technological hazards; and shown
lessons on individual perceptions of risk, through to
international collective action. The authors argued that
all types of natural hazards and all social and political
violence have differential impacts on different groups
in the society. Disasters only can take place when losses
exceed the capacity of population to resist and recover.
Therefore, vulnerability cannot be defined without the
capacity of population to absorb, resist and recover
from the impact of hazard event (Westgate and
O’Keefe, 1976).
In fact, vulnerability of people to natural hazards
depends on where they reside, what types of natural
resource they use and above all with which resources
they have to cope. Burton, et al., (1993) also argued that
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natural hazards are usually mediated by institutional
structures, and in general increased economic activities
not necessarily reduce the vulnerability to hazard
impacts. However, Adger (2003) has quite different
opinion, it is not only institutions rather lack of access
or control over resources could mediate vulnerability.
In addition, like food insecurity, vulnerability to natural
hazards is often explained by technical and institutional
aspects. In contrast to this approach, human ecology
emphasizes the role of economic development in
adapting to changing exogenous risk; and therefore
differences in class structure, governance, and
economic dependency has the differential impacts of
hazards (Hewitt, 1983). However, these two contrary
traditions of hazard research are bridged by Blaikie,
et al., (1994) through ‘Pressure and Release’ model
(Adger, 2006). In this model Blaikie, et al., (1994) and
later on Wisner, et al., (2004) proposed that physical
and biological hazard creates pressure and leads
towards vulnerability in one hand, and further pressure
derived from root causes through local geography and
social differentiation that further lead to the cumulative
progression of vulnerability on the other. Therefore,
these two pressures culminate in the disasters that result
from the additive pressures of hazard and vulnerability
(Blaikie, et al., 1994). The analysis includes the essence
of vulnerability derived from physical and biological
and also incorporated the root causes of vulnerability
within human ecology framework. Though, they have
deliberatively omitted technological, geological or
hazard posed by HIV/AIDS epidemic; a long wave
disaster with a slow onset but catastrophic impact
(Barnett and Blaikie, 1994; Stabinski, et al., 2003).
It is true that extreme events and natural disasters are
gradually receiving attention to hazard researchers and
considered as important factors for vulnerability
analysis of specific population in a specific location
(Hogan, 2002). Therefore, question comes up how
specific population becomes vulnerable to a particular
disaster and how such vulnerability can be reduced? In
this regard, Adger (2006) has pointed out that resilience
and multilevel governmental intermediations may be
necessary to minimize vulnerability to disasters.
Likewise, Cannon (1994) has pointed out that socioeconomic factors and access to resources together with
political power influence vulnerability. In addition, both
the studies also recognized the multipart circumstances
that differentiate hazard from disaster. In the hazard
research discourse, Cutter (1996) presented ‘hazard of
place model’ and delivers a useful insight of viewing
vulnerability in disaster situation. She considered
vulnerability of a place is a combination of social
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vulnerability
factors
such
as
demographic
characteristics and risk perception, and bio-physical
vulnerability factor such as hazard exposure in a
specific geographic location. In ‘hazard of place model’
Cutter (1996) and afterward Cutter, et al., (2003) has
brought together various elements which creates
vulnerability of place (Figure 2). In this model ‘risk’ is
considered as ‘probability of a hazard event’ and
‘mitigation’ is activities or measures to reduce risk
and/or impacts. Both risk and mitigation measures in
combination create hazard potential. Such hazard
potential pass through the geographic context such as
location, elevation and proximity, and various social
fabrics i.e. socio-economic factors, risk perceptions,
resiliency and built environment either moderate or
enhance hazard potential. Therefore, biophysical and
social vulnerability collectively produce the overall
vulnerability of place. The hazard of place model
explicitly focuses on location and depicts overall
condition and presents various elements contributing to
vulnerability of a specific geographic area
(Kumpulainen, 2006).

Fig. 2 The Hazards-of-Place model of vulnerability (Adopted
from Cutter et al., 2003).

On the contrary, the disaster Pressure-and-Release
(PAR) model considers risk-hazard approach and
defines risk as a product of hazard and vulnerability,
and also claims that vulnerable population’s exposure is
the main reason of disaster occurring (Blaikie, et al.,
1994; Wisner, et al., 2004). Additionally, hazard is
considered as a physically driven problem that can be
mitigated by eradicating root causes of vulnerability.
Such root causes are for example ‘economic,
demographic and political processes’, which affect
allocation and distribution of resources between
different groups. Dynamic pressure transforms such
economic and political process in local situation, for
example migration. Finally, unsafe condition is the
specific form of vulnerability is expressed in time and
space, is the result of root causes and dynamic pressure.
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Therefore, unsafe condition in one hand and physical
exposure to natural hazard on the other are the main
reasons of occurring disaster. Authors also argued that
hazards are mostly a physically produced problem that
can be mitigated by eradicating the root causes of
vulnerability.
Nevertheless, in view of these differential perspectives
and contexts of vulnerability in hazard discourse, it
requires holistic approach to analyze vulnerability by
integrating physical and social dimensions together for
instance absence of basic social services, lack of
properties, lack of access to credit facility, the presence
of ethnic and political discrimination, pollution of air
and water resources, lack of literacy and nonexistence
of educational amenities (Wilches-Chaux, 1989; Lavell,
1992; Cardona, 1993; Maskrey, 1994; Cardona, 1996;
Lavell 1996; Mansilla, 1996).
Entitlement and Vulnerability
Entitlement based literature of vulnerability is
exclusively focused on the social realm of institutions,
human well-being, class structure, social status, gender
and so on. Entitlements are the real or prospective
resources available to individuals based on their own
production, assets or mutual arrangements (Adger,
2006). In the entitlement theory, vulnerability to food
security is linked with economic and institutional
factors. Therefore, food insecurity is an outcome of
human activity, which can be reduced by modified
human behaviour and political interventions (Adger,
2003). The theory of entitlements is an explanation for
the causes of famine was developed in the early 1980s,
with a notion that shortfall in production was due to
drought, flood or pest (Sen, 1981; Sen, 1984). In
addition, entitlements are ‘the set of alternative
commodity bundles that a person can command in a
society using the totality of rights and opportunities that
he or she faces’ (Sen, 1984). In actual fact, vulnerability
to shocks occurs when people have insufficient real
income and wealth, or if there is breakdown in other
earlier endowments. Bohle, et al.,. (1994) opined that
vulnerability could be seen as a space defined by
political economy, entitlement, and empowerment.
Following Sen’s idea, Watts and Bohle (1993) have
emphasized on hunger, whereas geographers wanted to
discuss theoretically the space of vulnerability
considering the cause and effect issues. Primary causes
of hunger are the failure of distribution of entitlement
and of fundamental needs of society (Sen, 1984). On
the other hand, Chambers (1989) considered
vulnerability as synonym of poverty. Poverty denotes
the unachieved needs and limitations of access to
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resources, while vulnerability refers to the lack of
capacity to safeguard oneself and survive against
environmental extremes (Chambers, 1989).
However, above mentioned approaches of vulnerability
research put emphasis on empowerment (Watts and
Bohle, 1993). Such approaches are directly allied with
the theories of Sen on entitlements, functioning’s and
the expansion of capacities (Sen, 1981, 1993, 1999).
Therefore, to empower and entitle a person means
providing him capability to use his freedom and to
enhance his capacities (Sen, 1993). However, the
reverse is vulnerability, that is, the lessening of
capacities and of the ‘power’ of action and realization.
On the basis of these considerations, Watts and Bohle
(1993) argue that the prescriptive and normative
response to vulnerability is to reduce exposure, enhance
coping capacity, strengthen recovery potential and
bolster damage control (i.e. minimize destructive
consequences) via private and public means.’ The
advantage of the entitlements approach is that it can be
used to explain situations where populations have been
vulnerable to famine even where there are no absolute
shortages of food or obvious environmental drivers at
work. Therefore, famines and other crises occur when
entitlements fail (Adger, 2006).
Vulnerability in Human Ecology
Human ecology is sometimes called political ecology
tradition within analysis of vulnerability to natural
hazard which lays in human adjustment (Cutter, 1996;
Hufschmidt, 2011). In this realm, Sen’s (1990) concepts
of entitlements and capabilities have worked as the
foundation and presented a theoretical link to research
on poverty alleviation and food security (Bohle, et al.,
1994; Kelly and Adger, 2000; Alwang, et al., 2001).
Likewise, Bohle, et al., (1994) opined that vulnerability
may be considered as a “space” surrounded by political
economy, entitlements, and empowerment (table 2).
However, Adger (2006) argued that in the hazard
management, dominance of engineering approaches
failed to engage with the political and structural causes
of vulnerability within the society. Therefore, human
ecologists attempted to explain why the poor and
marginalized have been most at risk from natural
hazards (Hewitt, 1983; Watts, 1983). Considering this,
Hewitt (1997) termed it as ‘the human ecology of
endangerment’ and highly criticized the technocratic
approach of traditional hazard research. Human ecology
or political ecology approach of vulnerability research
is deeply rooted in structurilist and neo-Marxist thought
(Liverman,
1994).
However,
contemporary
vulnerability research on political ecology or political
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economy is regarded as analysis of social and economic
process, with interactive scales of cause and effect, and
of social variation (Eakin and Lures, 2006). Therefore,
few basic questions came forward such as why are
particular population vulnerable? How they become
vulnerable? And more importantly and specifically who
is vulnerable? (Ribot, et al., 1996). Fordham (2003)
answers such questions that poor people use to live in
risky areas and specifically women are at risk of
environmental hazards and less likely to recover after a
hazardous event. Therefore, these population groups
often remain vulnerable to environmental hazards.
However, political-ecology and political-economy
approach of vulnerability research is synonymous
though few conceptual differences are identified by
several scholars. Political ecology tradition investigates
vulnerability considering the wide-ranging processes of
institutional and environmental change. This tradition
also put emphasis on political economy approach
considering the significance of scale, politics, and
socio-economic process for explaining humanenvironment interactions and outcomes. On the other
hand, political-economy approach of vulnerability
analysis has a tendency to represent the explanatory
capacity of political process, and political ecologist
emphasis on fair consideration of both biophysical and
social dynamics with specifically focusing on
representation of these dynamics in policy and decision
making process (Adger, et al., 2001; Liverman, 2001;
Hufschmidt, 2011). Moreover, both perceptions give
emphasis on the political dimensions of vulnerability
and highlight social disparities and conflicts within the
societies. This approach is more biased on the issues of
power than conventional risk-hazard approaches
(Liverman, 2001).
Conflict, War and Vulnerability
In most cases people experience vulnerability in the
world comes from the perception of insecurity.
Insecurity at its most basic level is not only the lack of
secured food availability and supply, and of well-being,
rather it also derived from war and conflict (Adger,
2006). Therefore, Hewitt (1994, 1997) opines that
violence and the ‘disasters of war’ have been continual
sources of danger for societies. In the past century,
almost half of the all reported famine was due to war,
violence or conflict. In addition, war and civil conflict
often aggravate natural hazard impacts. The incidence
of war and civil conflict; and the disturbing amplifies in
economic marginalization and social disparity
associated globalization are all at the present being
coupled with environmental causes and the production
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and lessening of climate vulnerability in local places
(Bohle, 2001; Vogel and O’Brien, 2004; Barnett and
Adger, 2005). Moreover, uncertainties still exists such
as social conflict and diseases outbreak with climate
(Matthew, et al., 2003; Patz, et al., 2005). In this regard,
O’Brien, et al.,’s (2004) double exposure model
presents interesting idea of superimposing stressors on
a population to identify vulnerability. Moreover, the
perceptions of vulnerability related to war or conflicts
are basically different in that of food insecurity;
displacement and violence to create vulnerabilities are
deliberately acts to carry out towards political ends
(Hewitt, 1994, 1997).
Livelihood and Vulnerability
Sustainable livelihoods and vulnerability to poverty
tradition is considered as a successor to vulnerability as
entitlement failure. It complements the hazards-based
approaches through conceptualization and measurement
of the links between risk and well-being at the
individual level (Alwang, et al., 2001; Adger and
Winkels, 2006). A sustainable livelihood refers to the
well-being of a person or household (Ellis, 2000) and
comprises the capabilities, assets and activities that lead
to well-being (Chambers and Conway, 1992; Allison
and Ellis, 2001). Vulnerability in this context refers to
the susceptibility to circumstances that makes unable to

sustain a livelihood. In addition to this, the key focus is
on consumption of poor households as a manifestation
of vulnerability (Dercon, 2004). In this approach,
vulnerability is seen as the interaction between social
dynamics and socio-ecological system. For instance,
livelihood diversification and specialization is key issue
in vulnerability to drought in Kenya and Tanzania
(Eriksen, et al., 2005). The authors also show that
women are excluded from particular high-value
activities; therefore, vulnerability is reproduced within
certain parts of social systems through deep structural
elements (Eriksen, et al., 2005). Similarly, Eakin (2005)
shows for Mexican farmers that diversity is vital to
avoid vulnerability and that investment in commercial
high yielding irrigated agriculture can exacerbate
vulnerability compared to a farming strategy based on
maize which is more sensitive to drought. It is the
multi-level interactions between system components
such as livelihoods, social structures and agricultural
policy; that determine system vulnerability. Likewise,
Reid and Vogel (2006) conducted a regional assessment
study based on sustainable livelihood framework and
found that multiple stressors increase vulnerability of
resource poor and rural societies in developing
countries.

Table 2 Evolution of the Concept of Vulnerability in Different Disciplines
Vulnerability approach
Antecedents
Vulnerability to famine
and food insecurity
Vulnerability to hazards
Human ecology
Pressure and Release

Objectives

Sources

Developed to explain vulnerability to famine in the absence
of shortages of food or production failures.
Described vulnerability as a failure of entitlements and
shortage of capabilities.
Identification and prediction of vulnerable groups, critical
regions through likelihood and consequence of hazard.
Applications in climate change impacts.

Sen (1981); Swift (1989); Watts and Bohle
(1993)

Structural analysis of underlying causes of vulnerability to
natural hazards.

Hewitt (1983); O’Keefe, et al., (1976); Mustafa
(1998)

Further developed human ecology model to link discrete
risks with political economy of resources and normative
disaster management and intervention.

Blaikie, et al., (1994); Winchester (1992);
Pelling (2003); Wisner, et al., (2004)

Explaining present social, physical or ecological system
vulnerability to (primarily) future risks, using wide range
of methods and research traditions.
Explains why populations become or stay poor based on
analysis of economic factors and social relations.

Klein and Nicholls (1999); Smit and Pilifosova
(2001); Smith, et al., (2001); Ford and Smit
(2004); O’Brien, et al., (2004)
Morduch (1994); Bebbington (1999); Ellis
(2000); Dercon (2004); Ligon and Schechter
(2003); Dercon and Krishnan (2000)
Turner, et al., (2003a, b); Luers, et al., (2003);
Luers (2005); O’Brien, et al., (2004)

Burton, et al., (1978, 1993); Smith (1996);
Anderson and Woodrow (1998); Parry and
Carter (1994)

Successors
Vulnerability to climate
change and variability
Sustainable
livelihoods
and
vulnerability
to
poverty
Vulnerability of socialecological systems

Explaining the vulnerability
environment systems.

of

coupled

human

Source: Adopted from Adger, 2006.

Sustainable livelihood analysis appeared as way of
lessening chronic poverty by identifying the dynamics
of social and environmental relations at the household

level (Scoones, 1998). It is recognized as a useful tool
in environmental change research by easing the
discrimination of vulnerable populations based on their
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assets and entitlements, identification of assets essential
for coping/adapting to risk, and finally relating
livelihood strategies to the opportunities and constrains
of the broader institutional and bio-physical
environment (Kelly and Adger, 2000). Broad and
dynamic process of economic and social change is
highlighted as sources of uncertainty, inequity and risk
(O’Brien and Leichenko, 2001). V´asquez-L´eon, et al.,
(2003) has presented the role of resource policy,
ethnicity, and class about farmers’ differential adaptive
capacities to safeguard livelihood from stress in the
both side of Maxico boarder. Likewise, Eakin (2003,
2005) explains how neoliberal policy reforms create
uncertainties in resource access, and changed farmer’s
choices and narrow down their flexibility to combat
climatic stress. Adger (1999) presents poverty and
dependency of livelihood on climate sensitive sectors as
a proxy for household sensitivity to climatic
perturbation among Vietnamese coastal communities.
Vulnerability in Socio-ecological System
It is true that the origin of vulnerability is in disaster
and entitlement theories, but now a day there is a newly
emerging approach of research with advance methods
of system-oriented thinking to understand vulnerability
in a holistic way in natural and social system is termed
as socio-ecological system (Adger, 2006). This research
approach depicts vulnerability as a possession of a
social-ecological system, and seeks to elaborate the
mechanisms and processes in an integrated way, and
represents a conceptual development in analysis
(Turner, et al., 2003a). Furthermore, the approach does
not focus on multiple results from a single physical
stress or perturbation, rather it seeks to analyze the
main components of vulnerability i.e. exposure,
sensitivity, and resilience of a bonded system at certain
spatial scale. In the mean time, it also seeks to quantify
and make clear both the links to other scales and to
quantify the impact of action to cope and responsibility
on other elements of the system; such as, the degree of
exposure of ecological components or communities
(Turner, et al., 2003b). Moreover, this interdisciplinary
and integrative nature of the framework is part of a
wider effort to identify science that supports goals of
sustainability (Kates, et al., 2001) and that also is
reflected in other system-oriented vulnerability
research. For example, Liverman (1990) developed
vigorous integrated methods for vulnerability
assessment focusing on interaction between the
properties of social and ecological system. It is
considered as the pioneer work where she focused on
vulnerability to drought in Mexico. Liverman (1990)
argued that for integrative approaches based on
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comparative quantitative assessment of the drivers of
vulnerability to drought reveals that irrigation and land
tenure have the greatest impact on the incidence of
vulnerability to drought making collectively owned
ejido land more susceptible. Thus, using diverse
sources of quantitative data, this study showed the
places and the people, and the drivers within the socialecological system that led to vulnerability (Liverman,
1990).
Vulnerability to Climate Change
A newly emerged paradigm of vulnerability research is
vulnerability to climate change impacts and risk.
Climate change literature on vulnerability has unique
distinctions with others in terms of using widely
accepted terms as an integral part of its scientific
agenda. In fact, climate change is a classic multi-scale
global problem; which is characterizes by involving
infinitively diverse actors, multiple stressors and
multiple time scales (Adger, 2006). A number of earlier
research based on their findings suggest that climate
change impacts will significantly increase trouble on
those population that are already vulnerable to climatic
extreme events such as cyclone, storm surge, salinity
intrusion and so on. It is also fact that the impact of
projected (and increasingly observed) changes that are
attributable to global climate change will adversely
affect those population in future making them more
vulnerable to climate change impacts. In addition, it is
true for both developed and developing world that the
groups who are already marginalized bear a
disproportionate burden of climate impacts (Stott, et al.,
2004; Kovats, et al., 2005; Poumadere, et al., 2005;
O’Brien, 2006). In this regard, Intergovernmental Panel
on Climate Change (IPCC) has become an authoritative
source that sets agendas and acts as a legitimizing
device for research. The IPCC defines vulnerability
within the third assessment report (McCarthy, et al.,
2001) as ‘the degree, to which a system is susceptible
to, or unable to cope with the adverse effects of climate
change, including climate variability and extremes.
Vulnerability is a function of the character, magnitude,
and rate of climatic variation to which a system is
exposed, its sensitivity, and its adaptive capacity.’ It is
therefore defined as a characteristic of a system and as a
function of exposure, sensitivity and adaptive capacity.
Vulnerability research on climate change discourse has
wide range of applications. For example, Adger (2006)
opines that knowing vulnerability lies in applying an
integrative, coupled human-environment approach to
the interactions between social dynamics with the
socio-ecological system, and how such dynamics form
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the resilience of various systems. In this regard,
Leichenko and O’Brien (2002) mention that climate
change and globalization work jointly to increase
exposure of farmers to new and unforeseen
circumstances in Africa. Besides, interaction between
climate change and globalization considerably change
the way of farmers coping with climatic variability and
also change the adaptation strategies as well. Moreover,
Turner, et al., (2003b) employed vulnerability analysis
in more common perspective of global environmental
change and sustainability science, and identified a
number of vital questions that identifies vulnerable
people and locations to multiple environmental
changes. Wilbanks and Kates (2010) opines for increase
in adaptive capacity to climate change and advocates
for integration of natural hazard, sustainability, and
community and regional resilience research with in the
broader framework of vulnerability research. Similarly,
Ziervogel, et al., (2006) provides simple definition of
vulnerability and examines various degrees of
susceptibility of people and/or environment to harm
caused by various external stressors. The authors
pointed out several issues such as exposure to stressors
(i.e. hazards), ecosystem and human system’s internal
ability to cope with, recover from, and adopt with
external perturbations. Moreover, such issues are
directly linked with system’s sensitivity, resilience, or
adaptive capacity. Besides, Mosser (2010) identifies an

array of important research needs and argues for
capacity building and comprehensive changes in the
inducement structure for different fields to employ in
more practice and policy relevant study to relate climate
change, vulnerability, and adaptation strategies
The present study also identifies that use of the term
vulnerability in climate change discourse has two
different meaning. For example O’Brien, et al., (2004)
identified it as an ‘end-point’ and a ‘straight-point’
interpretation of vulnerability. Considering such ‘endpoint’
and
‘straight-point’
interpretation
of
vulnerability, Smit, et al., (1999) and Burton, et al.,
(2002) identified two types of adaptation research in
climate change realm. End-point interpretation of
vulnerability represents the expected net impacts of a
specified level of global climate change with possible
adaptation options and is consistent with integrated and
risk-hazard approach. On the other hand, straight-point
interpretation is consistent with political economy
approach, and focuses on the internal side of
vulnerability, for example reducing socio-economic
vulnerability to any climatic hazard. In addition, this
approach mainly put emphasis on prioritizing
adaptation policy and broader social development.
Table 3 presents two types of interpretations of
vulnerability in climate change research.

Table 3 Two Interpretation of Vulnerability in Climate Change Science
Root problem
Policy context
Illustrative policy question
Illustrative research
question
Vulnerability and adaptive
capacity
Reference for adaptive
capacity
Starting point of analysis
Analytical function
Main discipline
Meaning of “vulnerability”
Vulnerability approach
Reference

End-point interpretation
Climate change
Climate change mitigation, compensation,
technical adaptation
What are the benefits of climate change
mitigation?
What are the expected net impacts of climate
change in different regions?
Adaptive capacity determines vulnerability

Starting-point interpretation
Social vulnerability
Social adaptation, sustainable development

Adaptation to future climate change

Adaptation to current climate variability

Scenarios of future climate hazards
Descriptive, positivist
Natural sciences
Expected net change for a given level of global
climate change
Integrated, risk-hazard
Mccarthy, et al., (2001)

Current vulnerability to climatic stimuli
explanatory, normative
Social sciences
Susceptibility to climate change and variability as
determined by socio- economic factors
Political economy
Adger (1999)

How can the vulnerability of societies to climatic
hazards be reduced?
Why are some groups more affected by climatic hazards
than others?
Vulnerability determines adaptive capacity

(Adopted from O’ Berin, et al., 1999; Butrton, et al., 2002; Fussel and Klein, 2006; Fussel, 2007)

Vulnerability in Geographical Research
A number of disciplines use the term vulnerability.
Among these, only the common though having
contested meaning is human-environment relationship.
In this regard, human geography plays a major
disciplinary legacy to theorize vulnerability to global

environmental change, natural hazards, food security
and entitlement failure and so on (Adger, 2006).
Various extreme natural events such as floods,
droughts, earthquakes, tornados, hurricanes, landslides
are studied in various disciplines with different
perspectives. However, geographers studied these as
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natural hazards with specific risk of occurrence,
producing disasters potentials to the various dimensions
and intensity of these dangers (Hogan and Maradola,
2005). In this regard, geographers do not consider only
bio-physical dimension but also human response and
adjustment to such events (Hewitt and Burton, 1971;
Burton, et al., 1978; Smith 1992). Considering the
complications in vulnerability analysis, hazards and
disaster research in geography began to incorporate
various factors from both bio-physical and social
process of an event, its impacts on environment, society
and individual level, and individual, collective as well
as organizational decisions, choices and adaptation
strategies (Hogan and Maradola 2005). Contributions of
‘geographers’ and ‘ecological school’ from 1930
onwards is regarded as ‘social-environmental’
perspective of vulnerability (Burton, et al., 1978, Mileti
1999) that afterwards stimulated the applied science
approach. Since then human dimension played an
important role in vulnerability research, for example
vulnerability cannot be assessed without people’s
capacity to absorb, respond and recover from the
adverse impact of the extreme event (Westgate and O’
Keefe 1976). On the contrary, various other studies in
geography considered that vulnerability as a
locationally driven phenomenon, as it is a function of
the nearness to the source of risk. Considering such
complexity, Weischeslgartner and Bertnes (2000) have
proposed the concept of the combining the elements of
hazard event and human response behaviour that put
together both geographic and social space in one
platform. In this regard, vulnerability in geographical
research is considered as a combined effect of biophysical hazard and human response in a specific
geographic location (Weichselgartner, 2001).

of analysis such as household, community, regional,
national and global, though basin and landscape are
also considered. Neither physical nor social events can
fully be comprehended at only any of these scales.
Therefore, multi-scalar perspective is required to
understand differential vulnerabilities at each scale in
space and time (Preston et al., 2011). In this regard,
Turner, et al., (2003a) argues that ‘the strong variation
in vulnerability by location, even to hazards created by
global-scale processes and phenomena, however,
elevates the role of “place-based” analysis’. The ‘placebased’ concept reveals a spatially continuous unique
‘ensemble’ of human and bio-physical or humanenvironment systems. Increasing involvement of
multiple stakeholders in vulnerability problems in local
or localized concerns presents growing consideration to
such level of analysis and at the same time relates to
other locations and scales of analysis (Cutter, 2010)
(Figure 3).

In present time, geo-information and related
technologies is instigating us to rethink our
understanding about vulnerability both in theoretical
and practical or applied point of views
(Weichselgartner, 2001; Preston et al., 2011). Maps
become an important tool to present vulnerability
because of its increasing use among geographers, urban
and regional planners, environmental management
specialist, geologist, hydrologist and other experts
(Preston et al., 2011). Similarly, Weichselgartner
(2001) for example measured hazard, exposure,
preparedness, prevention and response in quantitative
manner. Each factor is assessed by means of mapable
indicators which obviously vary according to the scale
of analysis. The overlay of each themes results in the
vulnerability map of specific hazard. Besides,
vulnerability research in geography also considers scale

In actual fact, comprehending of vulnerability would
come out from wholeness nature of a humanenvironment system. Hence, Turner, et al., (2003a)
acknowledged this as an unrealistic goal. Therefore, it
is necessary that researcher should be acquainted with
the extent of the system they are considering and look
for expressing its manifestation considering the scale of
global, regional and local level. Besides, to accept the
concept that ‘vulnerability as a multi-scalar process’, it
is essential to understand the cascading nature of
vulnerability and to recognize the process in which
some factors may increase or attenuate certain events,
risks and hazards (Kasperson and Kasperson, 2001). In
this regard, both Turner, et al., (2003a) and Kasperson
and Kasperson (2001) provide analytical methods
which clearly express three spatial scales such as place,
region, and world to the social and biophysical

Fig. 3 Vulnerability research incorporates knowledge from the
intersection of physical system, human system and place
based research (Adopted from Cutter, 2010)
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dimension. These methods look for identifying casual
relationships together with interdependency of scales
and phenomena. Moreover, there is no solitary spatial
and temporal direction to events involving degradation,
vulnerability, resilience and sustainability process.
Therefore, owing to the involvement of diverse
elements and actors in vulnerability it is very complex
process to identify both causes and consequences. In
this regard, Liverman (1994) argued that these focuses
are overlapped that help to create vulnerability map of
geographical space (where are the vulnerable persons
and places?) and in social space (who are the vulnerable
persons and places?). Integration of diverse components
in the causal structure of vulnerability that covers
different scales (local, regional, and global) and
dimensions of the phenomena (social, political,
economic, technological, demographic, and cultural),
resulted to a more multifarious and global perspective
of vulnerability. A most recent study by Eakin and
Webbe (2009) presents the integration of such multiscale analysis of interaction and feedbacks between
local vulnerability and wider system sustainability.
A growing body of literature is also available in
geography to improve our ability to understand reason
about vulnerabilities such as network analysis,
geographic data acquisition and use, measuring
vulnerability, evaluating temporal variations in
vulnerability, and related theoretical and policy issues
(Matisziw and Grubesic, 2013). Luers, et al., (2003)
and Luers (2005) present a general matrix of
vulnerability focusing on casual relationship between
biophysical perturbation (e.g. climatic variability and
change) and measurement of vulnerability outcomes
(reduction in agricultural production and income)
(Luers, et al., 2003). In present time, spatial indicators
are also used to prepare social vulnerability index in the
United States and demonstrated as a sophisticated tool
for presenting various aspects of vulnerability (Cutter,
et al., 2003). Besides, geographic information system
and remotely sensed data are increasingly used in recent
days to make spatial analysis of vulnerability and
assessment of risk (Cutter, et al., 2000; Luers, et al.,
2003; O’Brien, et al., 2004; Metzger, et al., 2005). In
this regard, a probabilistic model is used by Peterson
(2002) to examine relative resilience or vulnerability of
a landscape to a change in vegetation.
Several other studies also emphasized on mapping
theoretical factors of vulnerability to present spatial
distribution of various capacities and sensitivities. In
such types of studies selection and definition of the
spatial scale of analysis is a vital concern. Moreover,
importance and weight of certain indicators vary with
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scale of analysis and degree of data aggregation
(O’Brien, et al., 2004). In this regard, O’Brien, et al.,
(2004) measures the exposure of Indian farm
population to global climate and as well as economic
change. The authors also assessed adaptive capacity and
sensitivity by means of existing socio-economic and
bio-physical database and combined with general
circulation
model.
Finally,
authors
overlaid
vulnerability map to globalization to present double
exposure of population to these perturbations (O’Brien
and Leichenko, 2000). To interpret the spatial
relationships they employed case studies using surveys
and interviews to explain the interaction of
globalization and climate change on the livelihoods of
particular local populations. O’Brien, et al., (2004) also
point out that maps can imply abrupt rather than more
realistic “fuzzy” boundaries of vulnerability across
space and can mask the diversity of vulnerability states
at different scales of analysis.
In addition, Murray (2011) provides a summary of
network modelling approaches to understand the
vulnerability of a network to damage, successive
disturbance and ways of reducing network
vulnerabilities. Main challenge in network analysis
particularly using geographic information system is
obtaining data on spatial associations that precisely
denote present condition, more specifically data on
emergency situations and their spatial relations which is
also difficult to forecast. Population’s vulnerability to
certain threats can be minimized through developing
well understanding of people’s location, the situations
they are facing, and by what means supportive
infrastructure is being used. These problems are
addressed by Steenbruggen, et al., (2011) where they
reviewed the applicability of mobile phone data for
near-real-time evaluation and monitoring of traffic
conditions.
A most recent study by Xiao, et al., (2011) outlines the
effect of socio-economic forces on vulnerability from a
different point of view, for example measuring the
change in regional vulnerability to disasters from
temporal perspective. The authors compared two extreme
floods of the United States (the Midwestern Floods of
1993 and 2008) in the history of 100 years by applying a
case-control design to differentiate flood impacts from
more common macroeconomic events. Vulnerability is a
multi-dimensional phenomenon; hence there are several
ways of measuring it and portraying vulnerability to
specific event. Besides, Ratick and Osleeb (2011)
describe various methods for developing of vulnerability
index and also assess various dimensions of vulnerability
to understand exposure in the Dominican Republic.
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Nonetheless, another side of vulnerability assessment is
looking for impending vulnerabilities and prioritizing
mitigation efforts. Considering this idea, Cova, et al.,
(2013) assesses community vulnerability to forest fire in
the Western United States. The authors used an
optimization framework for examining the possibility
rising of community vulnerability to forest fire under
limited road exit facilities. However, review of existing
literature it reveals that geography as a discipline not
only cover bio-physical dimension but also socioecological dimensions of vulnerability. Thus, geography
can work as a bridge between bio-physical and socioecological dimensions of vulnerability research.
Way Forward for Creating a Common Platform for
Vulnerability Research
It is often claimed that geography as a discipline is
particularly appropriate for conducting a combined and
interdisciplinary vulnerability research due to its
exceptional capacity of problem solving. Such capacity
is reasonable because of subject matter and scope of the
discipline. For example, it focuses on interrelation
between physical and social environment, spatial and
temporal distribution, process and features of
phenomena (Fuchs et al., 2011; Hualou, 2011)
However, possibility of sharing methods and techniques
between physical and human geographers remain
debatable issue for a long time though many
connections have been proposed and applied. Physical
geography largely covers bio-physical phenomena
(natural science), and human geography generally
covers human communities (social science) (Hualou,
2011). Therefore, geography as a whole spreads over
science, arts and social science in terms of both subject
matter and approaches to study. Nevertheless, if
geography preforms such a bridge function between
bio-physical and socio-ecological realms, then both the
dimensions have to be at least expanded to other fields
of geographic research, which is rooted in the
systematic analysis of interrelations between multiple
spheres of geographic discipline (Hartshorne, 1959;
Fuchs et al., 2011; Hualou, 2011). Other sources,
however, argue that it is the lack in distinct theories and
constructs of ideas resulting from the relatively
shallowness in geographical conceptualizations that
weakens the discipline in competition to related
disciplines such as sociology, economy, psychology,
geology and physics (Turner II 2002; Johnston 2005).
Weichhart (2005) argued that human–environment
interface, study on natural hazards and risk cannot be
simply carried out by reintegrating natural sciences (i.e.
physical geography) and social sciences (i.e. human
geography), rather construction of third pillar between
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the two poles of science as an independent object of
knowledge is characterized by specific research
questions is required. However, such specific research
questions may not be broadly answered by applying
individual methods rooted either in physical, human,
natural or social sciences (Fuchs et al., 2011). Hence,
such third pillar can be a plea for an independent
common platform for integrated multi-disciplinary
collaborative research covering bio-physical, human,
social and natural science domains (Hufschmidt, 2011).
Physical
Science Domain

Social Science
Domain

Spatial Science
Domain

Geography as a
Common Platform
using Geo-spatial
Tools and Techniques
for Vulnerability
Research

Ecological
Science Domain

Biological
Science Domain

Fig. 4 Conceptual Framework for Creating Common Platform
for Vulnerability Research

However, a number of complexities still exist as a
barrier for creating such common platform for
vulnerability research among of various research
domains; more important issue is integration of such
fields together through a holistic approach of
interdisciplinary research collaboration (Fuchs et al.,
2011). In addition, rapid expansion of the power and
accessibility of geospatial tools and data has enhanced
the potentials for creating a common platform for
multidisciplinary and integrated vulnerability research
(Preston et al., 2011; Hualou, 2011). A schematic
diagram is presented in figure 4 to present how
geography as a multidisciplinary research field can take
this initiative to create a common platform of
vulnerability research by using its geospatial tools and
techniques. Moreover, this would be an initial step for
any kind of multidisciplinary research endeavour in
vulnerability science. Whether and to what extent
geography is able to act as a mediator or negotiator or
bridge between the two main groups of science and
whether geography is able to link the spheres of nature
and society in an integrative way in vulnerability
research (Weichhart 2008) is a matter of future forms of
collaboration (Fuchs et al., 2011).
Concluding Remarks
This paper presents various definitions and conceptual
frameworks of vulnerability by various disciplines from
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various perspectives. Such as vulnerability to natural
hazard means the characteristics of group or individual
with regard to their ability to predict, cope, resist, and
recover from the hazard impacts. In other words, it is
the inability of an individual or a system to withstand
against the perturbations of external stressors.
Vulnerability can be a process or it can be a product.
For example, if people live in low laying susceptible
areas which are highly exposed to disaster are
considered as vulnerable to disaster. Whereas, after
disaster people can lose their assets and if they cannot
regain pre-disaster status can also be considered as
vulnerable. Similarly, people adopt different coping
strategies to face the adversity. The households or
individuals those adopt negative strategies such as
selling of productive assets, further fall in
impoverishment; and cannot regain in pre-disaster
status and remain vulnerable to disaster. However,
unsafe condition of an individual or bio-physical or
socio-ecological system could be an alternative term of
vulnerability. Moreover, such simplified understandings
of vulnerability may not be equally applicable across
the disciplines. Therefore, a holistic approach taking
into account the identification of the unit and scale of
analysis, targeted audience, objective of assessment and
characteristic of vulnerability being dealt with
specifically considering human-environment dimension
could be helpful for decision making.
In this regard, geography can play a major disciplinary
legacy to bridge between socio-ecological and biophysical dimensions of vulnerability, and can create a
common platform for scholars from various disciplines
to work together. If the basic concepts of place, region
and scale are considered from geographical point of
view could contribute positively to understand the
‘totality of a system’. And more specifically, geography
as a discipline can play a crucial role considering that it
has in its own conventional scope both modern and
contemporary, dealt within its disciplinary development
with thoughts concerning very diverse knowledge’s,
ontologies and epistemologies. The unity of geography
subsists in particular at the society-nature interface.
Therefore, as a unique discipline, geography has the
scope to contribute to broaden the discussion amongst
the sciences in general about the creation of new
paradigms and ontological and epistemological
methods for operationalizing vulnerability science.
Moreover, integration of different sciences and fields of
knowledge together to create an independent integrated
and common field will not be an easy effort. In this
regard, environmental studies in general, and
vulnerability study in particular, need wide-ranging
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standpoint as they entail problems which exhibit in a
particularly convincing way the impracticality of
treating the social-ecological and bio-physical aspects
of phenomena separately. In addition they illustrate the
importance of scalar dynamics in the methods of
production, distribution and management of risks,
hazards and vulnerabilities. Therefore, from the
preceding discussion it can be opined that vulnerability
has divergent meaning based on the objectives and
research traditions. Different disciplines have their own
reasons for defining, measuring and developing
conceptual models for vulnerability; hence there is no
reason to presume that concepts, measures and methods
will be universal across the disciplines. Lessons learned
from one area may not be equally suitable for all.
Hence, differences between various fields could be
bridged by multidisciplinary research cooperation and
geography as a multidisciplinary field of study has the
scope to fill up the gaps in vulnerability research among
the various research traditions.
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