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Theimportance of terminology

Human development has led humankind to idedise the dements of its own habitat and
environment and the possbilities of interaction between them. In spite of confused
perceptions about the notion of wvulnerability, this expresson has heped daify the
concepts of risk and disaster. For a long time, these two concepts were associated with a
sngle cause an inevitable and uncontrollable physcad phenomenon However, the
conceptud  framework of vulnerability was borne out of human experience under
gtudions in which it was often very difficult to differentiate norma day-to-day life from
dissster. Vulnerability may be defined as an internd risk factor of the subject or system
that is exposed to a hazard and corresponds to its intrinsc predispostion to be affected,
or to be susceptible to damage. In other words, vulnerability represents the physicd,
economic, political or socid susceptibility or predispostion of a community to damage in
the case a dedtabilizing phenomenon of naura or anthropogenic origin. A series of
extreme, and often permanent, conditions exig tha make livelihood activities extremdy
fragile for certain socid groups. The existence of these conditions depends on the leve of
development attained, as wel as the success of development planning. In this context,
development has begun to be understood as a process that involves harmony between
humankind and the environment, and wvulnerability in socid groups could thus be
understood as the reduced capacity to ‘adapt to’, or adjust to, a determined set of
environmenta circumstances.

In generd, the concept of ‘hazard’ is now used to refer to a latent danger or an externa
risk factor of a system or exposed subject. This can be expressed in mathematicad form as
the probability of occurrence of an event of certain intengty in a specific dte and during a
determined period of exposure. On the other hand, vulnerability may be understood, in
generd terms, as an internd risk factor that is mathematicaly expressed as the feashility
that the exposed subject or syssem may be affected by the phenomenon that characterises
the hazard. Thus, risk is the potentid loss to the exposed subject or system, resulting from
the convolution of hazard and vulnerability. In this sense, risk may be expressed in a
mathematica form as the probability of surpassng a determined leve of economic, socid
or environmenta consegquence a a certain Ste and during a certain period of time.

‘Convolution’ is a mahematicd concept that refers to concomitance and mutud
conditioning — in this case, of hazard and vulnerability. Stated differently, one cannot be
vulnerable if one is not threatened, and one cannot be threstened if one is not exposed
and vulnerable. Hazard and vulnerability are mutudly conditioning Stuations and neither
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can exigs on its own. They ae defined conceptuadly in an independent manner for
methodological reasons and for a better comprehension of risk. Thus, when one or two of
the components of risk are dtered, we are meddling with risk itself. However, due to the
fact that in many cases it is not possible to modify the hazard in order to reduce the risk,
there is nothing left to do except modify the conditions of vulnerability of the exposed
edements. This is precissly why emphass is frequently made in technicd literature to the
sudy of wulnerability and to vulnerability reduction as a measure of preventiont
mitigation. However, what isredly intended by thisis risk reduction.

The term vulnerability has been employed by a large number of authors to refer directly
to rik, and they have even used it to refer to disadvantaged conditions, especidly in the
socid sciences. For instance, people refer to vulnerable groups when they tak about the
elderly, children or women. However, as discussed above, it is important to ask
oursdlves vulnerable to what? In other words, hazard and vulnerability are concomitant
and lead to risk. If there is no hazard it is not feasble to be vulnerable, when seen from
the perspective of the potentid damage or loss due to the occurrence of an event. In the
same way, there is not a Stuation of hazard for an dement or system if it is not ‘exposed
or vulnerable to the potentid phenomenon. Even though this might ssem to be an
unnecessary subtlety, it is important to make this didtinction snce & a certain moment in
time the adjective vulnerable might be employed in different ways in problem areas other
than the fidd of disssters (for example, in psychology or public hedth). A population
might be vulnerable to hurricanes, for example, but not to eathquakes or floods.
Regarding the use of the term vulnerability, Timmerman had, in the early 1980s, dready
indicated that ‘vulnerability is a term of such broad use as to be dmost usdess for careful
description a the present, except as a rhetorica indicator of areas of greatest concern’
(Timmerman, 1981). In his work on vulnerability and resilience he concludes with a
touch of irony that red vulnerability may lie in the inadequacy of our modds of the socid
systems and concepts (Liverman, 1990).

In the same way that for many years the term risk was used to refer to what is today
cdled hazard, currently, many references are made to the word vulnerability as if it were
the same thing as risk. It is important to emphasise that these are two different concepts
and their definition obeys a methodological gpproach that facilitates the understanding
and possibility of risk reduction or mitigetion.

Approaches and evolution of the concepts

Despite efforts by socid scientists undertaken since the mid 20th century (Kates, 1971,
White, 1942; White, 1973; Quarantdli, 1988), the issue of risk assessment seen from the
perspective of disaster risk has only been treated fairly recently. Its systematic conception
and analysis was practically assumed by experts and specidists in the natural sciences with
dudies regarding geodynamic, hydrometeorologicd and technological phenomena such as
earthquakes, volcanic eruptions, muddides, flooding and industrid accidents. In other
words, emphasis was centred on the knowledge of hazards due to the exiging investigative
and academic biases and the efforts of those who first reflected on these issues (Cuitter,
1994). It is important to point out here that this emphass Hill remains, particularly in the



highly developed countries, where due to their technologica development people try to
find out in greater detall the generating phenomena of the thrests. This was an evident trend
during the first years of the ‘International Decade for Natural Disaster Reduction” declared
by the United Naions (UN) Generd Assembly.

If what is intended is the estimation of risk, there is no doubt whatsoever that the study and
evaduaion of hazard is a very important step; however, in order to fulfil such an am it is
equaly important to sudy and andyse vulnerability. Due to this fact, various specidigs
subsequently promoted the study of physica vulnerability, which was essentidly related to
the degree of exposure and the fragility of the exposed eements to the action of the
phenomena. This last aspect dlowed amplification of the work in a more multidisciplinary
environment due to the need for involving other professonds such as architects, engineers,
economists and planners. In time, they found the consderation of hazard and vulnerability
to be fundamentad when congdering standards for congructing buildings and infrastructure
(Starr, 1969).

However, the approach is gill very technocrdic in the sense that it remains focused upon
the hazard and not upon the conditions that favour the occurrence of criss ie globd
vulnerability — a far more holisic and encompassing concept that goes well beyond
issues of physical vulnerability. In developing countries, socid, economic, culturd and
educational aspects are, in most cases, the cause of the potentid physicd damage
(physcd vulnerahility). In contrast to the hazard, globd vulnerability is a condition that
is congructed, accumulates and remains over time and is closdly linked to socid aspects
and to the leve of development of the communities.

During the past few years a condgderable number of socid scientists have renewed
interest in the fidd, inspired by the yawning gaps that impede a fuller understanding of
the problems of risk and the posshilities for red mitigation. The reading of vulnerability
and risk by, amongst others, geophysicigts, hydrologists, engineers and planners can be a
very different reading or representation than that of people in generd, the exposed
communities and the government authorities in charge of the decison-making on
reduction or mitigation of risk. That is the reason why it is currently accepted that there is
a need for grester study of individua and collective perceptions of risk and for research
on the culturd characteristics, development and organization of the corporations that
favour or impede prevention and mitigation. These ae agpects of fundamenta
importance in order to find efficient and effective means to achieve a reduction in the
impact of disasters worldwide (Maskrey, 1994).

Collective risk management involves three public policies risk identification (which
includes individua perceptions, socid representations and objective  assessment);  risk
reduction (or prevention/mitigetion); and disaster management (response and recovery).
Risk trandfer (insurance and financid protection) comprises an additiond policy measure,
but sgnificant advances have only been achieved in developed contexts. These different
public policdes imply different disciplinary approaches, vaues, interets and drateges
and involve different socid actors. In terms of most scientific disciplines, risk is a
transversd notion, and without such an interdisciplinary and comprehensive gpproach an



effective risk management is not possble. Risk reduction implies intervention in causa
factors. Disaster management Sgnifies an efficient response to risk that has materidized
as dissder. Risk trander implies risk evaudion of economic units. Therefore, risk
management inevitably requires an understanding of how risk is perceived by society,
how it is represented (modds, maps and indicators) and how it is measured or
dimensioned.

Approach of the natural sciences

The term ‘naturd disaster’ is very frequently used to refer to the occurrence of severe
naturd phenomena. Events such as earthquakes, tsunamis, volcanic eruptions, hurricanes,
floods and landdides have been consdered direct synonyms for disaster. Unfortunately,
this interpretation has favoured the belief that there is nothing to be done when faced with
disasters since, given the fact that they are naturd phenomena they are consdered
unavoidable. This interpretation has dso led to disasters being condgdered events of
destiny or bad luck, or even the result of supernatura or divine causes. This could help to
explan why cetain communities adopt a rdigious viewpoint, consder that these events
are undterable and become resigned to their occurrence. In the same way, vestiges of this
kind of interpretetion can be found in the legidation of certain countries where the
definition of fortuitous acts or of force majeure are Hill used dong with satements such
as ‘the occurrence of a natural disaster, such as an earthquake or a volcanic eruption’. In
some cases, these kinds of events are specificdly cdled ‘acts of God', as in cetan
legidation of Anglo-Saxon origin.

Nevertheless, the interest of, for example, geophyscists, sasmologists, meteorologists
and geologists has favoured the idea that disasters are a topic exclusvely associated with
the physcd phenomena that generate these naturd events. Unfortunately, people often
view disssters as if they were the same things as the phenomena that caused them.
Despite technological advancement and geophysicd, hydrologicd and meteorological
indrumentation, it is generdly not possble to predict with certanty and precison the
occurrence of a future event. As a result, some people justify themselves to those affected
by suggesting that the damages and losses are unavoidable. Some politica authorities
have aso gopeded to the reigious fanaticism of cetan communities in order to eude
respongbilities for things that have happened due to negligence or omission.

During the second hdf of the 20th century, a period during which technologica
advancement contributed enormoudy to our knowledge of naturd phenomena it was
commonplace to define risk as being the edtimation of the possble occurrence of a
phenomenon. It is ill commonplace to find this idea held by specidists who study
phenomena such as earthquakes, landdides and storms. During the 1970s and even the
1980s, if someone wished to refer to the probability of an earthquake they would have
indicated that they were estimating the seismic risk. Towards the end of the 1980s and,
paticulaly, in the 1990s the concepts of seismic hazard and threat became more
common in referring to what was previoudy referred to as seismic risk



The UN Genera Assembly’s declaration of the 1990s as the Internationd Decade for
Natural Disaster Reduction (IDNDR) was, without doubt, directly influence by the
naturd sciences. In fact, the need for this initiative was firs promoted by Frank Press, a
well-known specialist of Earth sciences, in the US to specificdly foster the sudy of naturd
hazards.

Approach of the applied sciences

The works of Whitman in Boston and of Fournier d' Albe in Europe during the 1970s
provided new dements for edtimaing the damages and losses due to earthquakes.
Emphasis on the notion that damage was not only due to the severity of the naturd
phenomenon, but aso to the fragility or the vulnerability of the exposed dements dlowed
amore complete understanding of risk and disagter.

On the other hand, the ‘risk-transfer’ approach employed by insurers (understood as
feasble loss and the andlyss of the probability of falure or ‘accident’ in mechanica and
indugtria  systems) favoured the consolidation of a new paradigm with regard to risk
andyds, security and trustworthiness of sysems. From that moment onwards, particular
attention was given to the physca properties of the system tha could suffer damage or
harm due to an externd phenomenon or to the idea that a failure or disaster could occur
in the system due to the technology employed. This could be cdled the epoch of the
contribution of engineering and the hard sciences. The concept of vulnerability was
explicitly promoted and, when seen from the perspective of disaster Sudies using
probabiligtic moddling methods, was clearly edablished in the report published on
Natural Disasters and Vulnerability Analysis by the UN Disaster Relief Organisation
(UNDRO) in 1980.

Disciplines such as geography, physca, urban or teritorid planning, economics and
environmental management helped to srengthen what can be cdled an gpplied science
approach to disasters. ‘Maps became more and more common due to the ever greater
participation of geologists, geotechnical enginears, hydrologists and other experts. They
were able to contribute raw materids for the adequate identification of the danger or
hazard zones, according to the area of influence of the natura phenomena. Computer
science tools such as geographic information systems (GIS) have facilitated this type of
identification and andysis.

The employment of damage matrixes, loss functions or curves, or fraglity or
vulnerability indices, rdae the intengty of a phenomenon to the degree of ham or
damage alowed for the correct estimation of scenarios of potentid loss in case of future
earthquakes in urban centres. This type of study or andyss of risk has increasingly been
presented with the intention of contributing data on threats or risks to physicd and
territorid planning specidists as an ingredient within the decision-making process.

In this gpproach, risk cdculations are the result of the probabiligic modeling of the
hazard and of the estimation of the damage that a sysem might suffer. This may dso be
obtained in an andyticd way or based upon empirical data This posshility favours the



fact that the results may be eadly trandated into potentid losses and may then be
applicable, under the concept of the cost-benefit ratio, in the eaboration of building
codes, security standards, urban planning and invesment projects. The possibility of
quantifying and obtaining the results in terms of probability has made it esser to
consolidate this approach given the idea that risk is an objective variadble and may be
quantified.

Approach of the social sciences

From the point of view of the socid sciences, the issue of disasters gained specid
atention during the mid-20th century as a result of the interest of the US government in
the behaviour of the population in case of war (Quarantdli, 1988). From that time on, we
can date that a socid theory of disasters came to life. This agpproach primarily involves a
series of sudies about reactions and individual and collective perceptions (Drabek, 1986;
Mileti, 1996). Generdly spesking, in the US, the socid science studies and research have
focused upon the reaction or response of the population in case of emergencies and not
grictly on the study of risk. However, the contributions from geography and the so-cdled
‘ecologist school’ from the 1930s onwards (Burton et a, 1978) could aso be consdered
conceptions from a socia—enwironmenta perspective (Mileti, 1999) that subsequently
inspired the gpproach of the gpplied sciences. Its emphasis on the fact that disaster is not
a synonym of natura events, and on the need to consder the capecity for adaptation or
adjusgment of a community when faced with naturad or technologicd events, was, without
any doubt, the springboard for the concept of vulnerability.

On the other hand, since the 1980s and, especidly, the 1990s in Europe and certain
developing countries, both in Lain America and Asa socid science researchers have
criticaly discussed naturd and applied science approaches. In generd, their gpproach
uggests that vulnerability has a socid character and is not limited to the potentid
physica damage or to demographic determinants. It is dtated that a disaster only takes
place when the losses exceed the capacity of the population to support or resist them, or
when the effects impede easy recovery. In other words, vulnerability cannot be defined or
measured without reference to the capacity of a population to absorb, respond and
recover from the impact of the event (Westgate and O’ Keefe, 1976). This being o, for
experts in politicd sciences, amilar losses or physica effects in two separate countries
with different economic and inditutiond conditions could have very different
implications. An event that could pass reatively unperceved in a large country could
mean a catadrophe in a smdl one due to the differential absorption capacity of each of
the involved socd systems. Smilar damages in rich and poor countries have more
serious socia implications in the poor countries, where the underprivileged socid groups
are usudly the mogt affected (Wijkman and Timberlake, 1984). According to Susman et
a (1984), vulnerdbility ‘is the degree to which the different socid classes ae
differentidly a risk’ This definition determines that vulnerability is edablished
according to the political, socid and economic conditions of the population. From this
perspective, what is suggested is that the conditions that characterize underdevelopment
(socid  discrimination,  expropriation,  exploitation, politicd oppresson and  other
processes that are related with colonidism and capitdism) have made the poorest



communities more vulnerable to disssters and have forced them to deteriorate and
degrade their own environment.

Other researchers, such as the members of the Red de Estudios Sociales en Prevencion de
Desastres en América Latina (La RED) — the Network for Socid Studies in Disaster
Prevention in Lain America — have dated that vulnerability is socidly condructed and is
the result of economic, socid and politica processes. Therefore, it is necessary to mode
vulnerahility, taking into account — as well as the physca aspects — socid factors, such
as the fragility of the family and the collective economy; the absence of basc socid
utilities, lack of access to property and credit; the presence of ethnic and politica
discrimination; polluted ar and water resources;, high rates of illiteracy; and the absence
of educationa opportunities (Wilches-Chaux, 1989; Lavell, 1992; Cardona, 1993,
Maskrey, 1994; Lavell, 1996; Cardona, 1996; Mansilla, 1996).

Some conceptud modds of risk have appeared from the environment of politica
economics or neo-Marxism, such as the modd of ‘pressure and release in which risk is
presented as the result of the concurrence of some conditions of vulnerability and of some
possble thrests. Vulnerability is obtaned from identifying the socid pressures and
relations from a globd to loca level. At the globd levd, they are cdled ‘root causes,
such as socid, political and economic sructures. At an intermediate leve, they are caled
‘dynamic pressures, such as population growth, urban development and population
pressures, environmental degradation, and the absence of ethics. At a locd leved, they are
cdled ‘unsafe conditions, such as socid fragility, potentid harm or poverty. In this
goproach, prevention mitigation should be concelved of as ‘rdeasng the pressure of
what is globd over what is locad. Risk reduction dgnifies intervention a esch levd:
conditions of insecurity, the dynamic pressures and the root causes (Wisner, 1993,
Cannon, 1994; Blakie et a, 1994).

There are other @nceptual models, such as the ‘access modd’, which suggests that risk is
generated as a result of the difficulties that some socid groups or families have in
accessing certain resources over time. What is intended here is to identify the limitations
and fadlities through which accumulation is achieved or the decrease in important
capacities when faced with potential disaster (Sen, 1981; Chambers, 1989; Winchester,
1992). Its argument is based upon the fact that when faced with an equivdent hazard, or
when facing the same potentid for physcd damage, the risk could be different
depending upon the capacity of each family to absorb the impact. Even though there are
some who consder vulnerability a synonym of poverty, those who propound the mode
indicate that poverty refers to basic unsatisfied needs and redrictions of access to
resources, while vulnerability refers to the lack of capacity to protect onesdf and to
aurvive a cdamity (Chambers, 1989). These definitions have led to some researchers
dfirming a link between the concepts of tropicdity, devdopment and vulnerability thet,
gnce the 17th century onwards, have made up pat of the same essentidizing and
generdizing culturd Western discourse that denigrates large regions of world as disease
ridden, poverty stricken and disaster prone (Bankoff, 2001).



On the other hand, seen from the socid communication viewpoint and congdering the
processes by which concepts are built individudly or collectively, other authors have
assumed a criticd podtion with reference to the different gpproaches considered ealier.
They point out in generd that there exists a pogtivig and performative character in the
different conceptual proposals, given that concepts come from experts and are subject to
subjective dteration or manipulation. Most of these ideas emphasize the active role that
people play in condructing the meaning of risk and in the role of communicetion as a
transforming power, indicating the need to congder risk as an appreciation, a reading or a
imaginary’ and not as something externa to people. It is important to congder
perceptions,  atitudes and motivations both individudly and collectively  (individua
perception and socia representation) that can vary notorioudy from one context to
another (Johnson and Covello, 1987; Sovic, 1992; Luhmann, 1993; Maskrey, 1994;
Adams, 1995; Mufioz-Carmona, 1997).

Critique of the different approaches

Although researchers and professonds working in the disaster area may believe they use
the same basic notions, serious differences do exis that impede successful, efficient and
effective risk reduction. The conceptud frameworks used to understand and interpret risk,
and the terminologies associated with these, have not only varied over time, but aso differ
according to the disciplinary perspective condgdered. This means that in spite of
disciplinary refinement, there is in redity no sngle conception that unifies the different
approximations or that is able to bring these together in a consstent and coherent manner.

Scientits of the socid stiences such as higtorians, psychologists and sociologists
generdly draw on ‘condructivis’ postulates, considering risk as a ‘socid congruction.’
From this perspective, the risk notion is only graspable taking into account the analysis of
the individua and collective perceptions, representations and interactions of socid actors.
However, engineers, geologists, geographers, economists and epidemiologists generdly
adopt an approach that some describe as ‘redist’, based on the hypothess that risk can be
quantified or objectively assessed.

The naturd sciences approach is a partia view, which has undoubtedly contributed to
knowledge of one main component of risk: the hazard. However, the fact that there are
dill those who confuse the term risk with the concept of hazard could have unsuspected
implications. An intense natural event is not a synonym of disaster and, thus, risk cannot
be understood exclusively as the possible occurrence of a natura phenomenon. This type
of conception has contributed to a misreading or fase ‘imaginary’ of risk and disaster by
the exposed population and has been used to good effect by political authorities in order
to avoid blame.

The applied sciences gpproach differs in the fact that it focuses on the effects of the event
and not on the event itsdf. There is no doubt whatsoever that the contribution of
engineering sgnified a big change of paradigm with respect to risk. Even though a more
complete concept of risk is provided, the gpproach remans patid and physcaig.
Curioudy the methodologies developed through this approach offer red risk esimations



only in a few cases. In practice, the evauation of physicd vulnerability tends to replace
rsk evduation, which is left as a secondary result. Through these techniques risk is
evauated in economic terms by estimating the replacement cost of the deteriorated part
of the affected vulnerable sysem. It is even common to find, in the case of future loss
scenarios, that the term ‘socid impact’ is used for the globd edimation of possble
vicims - the dead and injured. Depite the fact that this information is important, for
ingtance, for emergency preparedness and response, it confirms the redtricted vison and
the ignorance of the gpplied sciences of socid, culturd, economic and political aspects
that should also be reflected in the estimation of vulnerability and risk.

It is important to point out here that, except in the case of sasmic hazard, the
vulnerability referred to in this approach has been consdered a constant when used for
territoria planning purposes. This is based on the notion that the eements are located in
hazard-exposed zones and are thus vulnerable Many hazard maps have unconscioudy
been converted into and referred to as risk maps, and vulnerability is taken as a congtant
and a mere function of the expodtion of the eements. Thus, this gpproach continues to
give over-riding importance to the hazard and the hazard is consdered the sole origin or
the cause of disaster. The use of GIS has favoured this Stuation and the view or vison of
rsk as something ‘photographic’ or ‘frozen’. In the best of cases, the concept of
vulnerability proposed by this approach is merdy used to explain the physcd damage
and other direct dde effects. Risk, seen from this perspective, has been interpreted in
general as a potentia loss taking into account possible damage. The disaster — by this |
mean the materidisation of the risk — has been redtricted to a consderation of the loss
represented in physicd damage and not, in a more comprehensive fashion, as the overdl
consequences for the society. Without doubt, this approach has been fostered by the
notion that vulnerability can be conceived as smply ‘exposureé or n the best of cases as
the susceptibility to suffer damage, without redly making any reference to redlience ie
the capacity for recovery or to absorb the impact.

With respect to the so-caled socid sciences approach, its contribution to the idea of
disagter risk was initidly timid, due to the marked tendency to study the behaviour of the
population in dtuations of emergency or imminent emergency. In the developed world,
socid scientists have given condderable emphasis to the study of risk from the day-to-
day life and human security perspectives when faced with technologica incidents that
could affect their hedth. In a few cases there has been specid interest in the perception of
individuals or groups regarding possble disasters, and even less interest has been shown
when it comes to the implications or to the processes tha contribute to the socid
gedtation of disaster. However, some works have placed emphass on the capacity of
communities to absorb the impact or to recover after an event. These works have the
merit of questioning the redricted vison of the applied sciences, indicaing tha
vulnerability should not be considered exclusively as the possibility of physica damage.

Only towads the end of the 20th century did we increasngly witness how more
theoretical condructions concerning the topic of risk consider vulnerability and hazard, at
times, as the result of socia, economic and political processes. Even though this approach
might seem to be the more complete, on many occasons it has given such emphass to



the understanding and socid modeling of vulnerability thet it has omitted or ignored the
fact that environmentd impact and potentid physicd damage are very important when it
comes to concelving and estimating risk. Vulnerability has tended to be interpreted as a
‘characterigtic’ or as a ‘feature and not as a condition, circumstance or predispostion to
damage, where this is the result of susceptibility, fralties and a lack of reslience or
capacity for recovery. Some authors forget completely about the hazard and the fact thet
this has to be teken into account in order to edtablish the notion of risk. It is aso
important to remember that the concept of risk is linked to decison—meaking. This means
that it has be dimensored in time in order to make decisons on the feashility and
convenience of doing something or not. But without hazard, without a trigger
phenomenon and with vulnerability interpreted as if it were a characteridtic, even though
the vulnerability is ongoing, there would not be any risk and, thus, no posshble future
disaster. In this respect, it is not so strange that some authors have the tendency or the
bias to congder poverty as equivdent to vulnerability and not as a factor of vulnerability.
Some researchers who try to distance themselves from this conception say that poverty is
determined by historical processes that redtrict the access of people to resources, and that
vulnerability is determined by higtoricd processes that redtrict people from having the
resources to face hazards or to access protection or security. However, in generd terms,
vay few works refer to rik, or they limit themsdves to tregting vulnerability as its
synonym. Perhaps ther grestest defect is that with the argument that risk is something
subjective, no atempt is made to edimae it, or the techniques that are used for
esimation are not very consgtent.

It is necessay to transcend the epigtemologicd antagonism between ‘objectivig-
positivi' and ‘subjectivig/congtructivit’ paradigms and rely as much upon quditaive
as quantitative methods for risk conceptudisation and estimation. Action and decison,
implicit in the definition of risk, require the edablishment of reationships between
subjective risk perception and the scientific need for objective measurement. Due to
scientific gpecidization, various notions of risk exist. For this reason it has been argued
that a common language and a comprehensive or holisic theory of risk is needed. The
clash between ‘podtivism’ and ‘condructivism’ is inoperative. Conceptudly and
pragmdicdly it is very unstidactory to mantan a dStudion where each individud
subjectively defines and assumes risk in their own paticular way. This pogtion is totaly
inoperable when intervention in risk becomes indispensable from the public policy
perspective.

From the above, we can deduce that despite the notorious advances that have been made in
the underdanding of risk, there is a very high levd of fragmentation that has not dlowed a
consstent and coherent theory seen from the perspective of disasters. It is obvious that
there will dways be different approaches and it would be wrong to think otherwise.
However, pat of the difficulty of reaching an effective management of risk has been the
absence of a comprehensve conception of it in order to facilitate its assessment and
reduction from a multidisciplinary perspective (Cardona, 1999; 2001). In other words, the
absence of a haoligtic theory of risk, from a disasters point of view, has favoured, or at
least partidly contributed to, the problem growing faster than solutions can be found.



Vulnerability and risk from a holistic per spective

Risk is a complex and, a the same time, curious concept. It represents something unred,
related to random chance and possibility, with something that ill has not happened. It is
imaginary, difficult to grasp and can never exig in the present, only in the future. If there
is certainty, there is no risk. Risk is something in the mind, closely related to persona or
collective psychology. But, a sense of objectivity invoked in its andyss (Elms, 1992).
Moreover, it is a complex concept and a compodite idea. In a more integra notion of risk,
three separate aspects converge: eventudity, consequence and context. These three
aspects dl contribute to attempts to edtimate or grade risk. In risk andyss, the context
(management capacity and related actors) determines the limits, the reasons, the purpose
and the interactions to be congdered. Andyss has to be congruent with the context and
this must be taken into account when anadysing the sum of the contributing factors. If not,
the andysis would be totaly irrdevant or usdess.

Throughout higory, risk andyss has been used informdly in innumerable humaen
dtuations. Risk has dways been associated with decison-making, with something thet
has to be done, with the execution of an action that ranges from the mogt trivid to that of
utmost important. The notion of risk has a performative character. In dl cases, an action
must be chosen. The results of these actions are in the future and these imply uncertainty.
The sdection of a future line of action implies possble adversty or contingency. For this
reason, the risk should be evalusted so that a decison can be taken. Discussons
regarding risk touch the ground roots of society, knowledge, vaues, emotions and even
its very exigence. These include reflections on the naure of scientific knowledge, an
understanding of the visons that subgtantiate different arguments and rationdization as to
what we fear and as to the ways we should act. The ability to comprehend, despite
uncertainties in the andyds of physcad sysems, is one of the circumdances that define
whether a given modd provides an adequate representation of the problem under
condderation. This means moving from the concept of truth to the concept of control or
management. This decreases the need to obtain true predictions of future scenarios, with
or without the estimation of uncertainties, and encourages a move in favour of the control
of future events, accepting the exisence of unavoidable uncertainties. Thus, despite the
fact that engineering science can make certain predictions about risk, such predictions
will unavoidably be partia or incomplete. As a result, the emphasis should be placed on
managing or handling security (Blockley, 1992).

During the past few years, atempts to dimension disaster risk for management purposes
have been based on the cadculation of the possble economic, socid and environmentd
consequences of a physica phenomenon in a specific place and time. However, risk has not
been conceptuaized in a comprehensive way. Rather, fragmentation has been common and
risk has been estimated or cdculated according to different disciplinary approaches. In
order to edimate risk on a multidisciplinary bass we need to be aware not only of the
expected physicd damage and the victims or the economic losses, but aso socid,
organizationd and inditutional factors that relate to community development. At the urban
scde, for example, vulnerability seen as an internd risk factor must be related not only to
exposure of the materid context or to the physca susceptibility of the exposed dements,



but also to the socid frailties and lack of reslience of the prone communities. This means
looking into the capacity to respond or absorb the impact. Deficient information,
communications and knowledge among socid actors, the absence of inditutiona and
community organisation; wesknesses in emergency preparedness, politica ingability; and
the absence of economic hedth in a geographic area, dl contribute to greater risk. This is
why the potential consequences are not only related to the impact of the event but aso to
the capacity to withstand the impact and their implications in the considered area.

Vulnerability and lack of development

It is certainly true that some socid circumstances may be associated with vulnerability,
but a the same time these asgpects may not be consdered the same as vulnerability. One
example is the case of poverty, which may well be consdered a factor or contributing
caue of wvulnerability but is cetanly not vulnerability in itsdf. For this reason, it
becomes necessary to closdly study the factors tha make populations vulnerable when
faced with hazards. There is no doubt that many disasters are the result of economic and
politicd factors, which are sometimes exacerbated by pressures that concentrate
populations in prone aress. In most cases, the reduction of vulnerability is dosdy linked
to the provison of the basc needs. Conversdy, there is a relaion between socid and
economic margindity or excluson and vulnerability. But, poverty is not vulnerability and
the ways in which poverty contributes to vulnerability must be gudied in different
contexts and cases.

The vulnerability of human settlements is intringcaly tied to different socid processes. It
is related to the fragility, the susceptibility or the lack of redlience of the exposed
dements. On the other hand, wvulnerability is closdy tied to naurd and manmade
environmenta  degradation a urban and rura levels. Thus, degradation, poverty and
disssers ae dl expressons of environmentd problems and ther materidization is a
result of the socid congtruction of risk, brought about by the congruction of vulnerability
or hazard, or both smultaneoudy. From a socid point of view, vulnerability sgnifies a
lack or a deficit of development. Risk is condructed socidly, even though it has a
reationship to physcd and naturd gspace. In developing countries, increases in
vulnerability are related to factors such as rgpid and uncontrollable urban growth and
environmental deterioration. These lead to losses in the qudlity of life, the destruction of
natural resources, the landscepe and genetic and culturd diversty. In order to andyse
vulnerability as part of wider societd patterns we need to identify the deep rooted and
underlying causes of disaster vulnerability and the mechanisms and dynamic processes
that transform these into insecure conditions.

The underlying causes of wulnerability ae economic, demogrgphic and politica
processes that affect the assignation and digtribution of resources among different groups
of people. These reflect the distribution of power in society. Some globa processes
require more atention than others. These include population growth, rapid urban
devdlopment, international financial pressures, degradation of the environment, globa
waming and climate change and war. For example, urbanisation processes have
contributed greetly to severe damage during urban earthquakes, population increase helps



explain increases in the number of affected persons by floods and prolonged droughts and
deforestation increases the chances of flooding and landdides (Blaikie et d, 1994).
Adhering to the hypothess that lack of development and vulnerability are corrdated
Cardona (2001) suggests that vulnerability originatesin:

a) physcd fragility or exposure the susceptibility of a human settlement to be affected
by a dangerous phenomenon due to its location in the area of influence of the
phenomenon and alack of physica resstance;

b) socio-economic fragility: the predigpodtion to suffer ham from the levels of
margindity and socid segregation of human sdtlements, and the disadvantageous
conditions and rel ative weaknesses rdated to socia and economic factors; and

c) lack of redlience an expresson of the limitations of access and mobilization of the
resources of human settlement, and its incapacity to respond when it comes to
absorbing the impact.

This kind of thinking attempts to integrate in a holisic way the contributions of the
physcad and socid sciences with the idea of obtaining a more complete vison of the
factors that create or exacerbate vulnerability. This approach takes into account aspects of
physical resstance and the prevaent aspects of individua and collective sdlf-protection.

Limitationsand per spectives

Coallective risk means the possbility of future disagter. It announces the possbility that a
dangerous phenomenon or event will occur and that exposed dements are predisposed or
susceptible to being affected. Therefore, reducing hazard or vulnerability contributes to
risk reduction. And, reducing risk means reducing the posshility of future disaster.
However, risk and disaster are ever-increasing problems. The impact of natura or socia—
naturd phenomena is ever greater due to the styles or models of development in vogue in
many countries. Population growth and the urban development process, trends in land
occupancy, increeses in poverty levels, the employment of inadequate organizationd
systems and pressure on natural resources have continuoudy increased the vulnerability
of populations. In generd, efforts have focused on the study of naturd hazards and the
proposa of technica solutions. Until now, no mgor advances have been achieved given
that these solutions are often not socidly, culturdly or economicdly applicable or
adequate. Despite important technicd advances, most suggested solutions have not been
aoplied in red life due to the redrictions of available resources and the ignorance of loca
rationdes tha dlow for an dternative technologica handling of the Stuation. Sometimes,
people smply rgect the solutions because they do not correspond to their own reading of
risk or to their image of disasters.

Disagters should be understood as unsolved development problems since they are not
events of naure per se but Stuaions tha are the product of the relationship between the
natura and organizationd sructure of society. Policies for urban and regiond development
and socid and economic palicies, in generd, do not take into account the risk problemétic;
on many occasions, they increase vulnerability. Only in a few cases have the concepts of



prevention and mitigation (risk reduction) been duly consdered in the planing of
development in poor countries.

In many places, government sysems or organizations in charge of reducing risks and of
drills and preparedness for disasters have not obtained effective results. This is due to the
absence of political will and feasbility or the fact that their agpproach has focused more
upon the response and ad in case of an emergency, and less on the execution, in a
gsysematic and organized fashion, of actions tha would prevent or mitigate the disadter.
These agencies are mogtly centralized hierarchies that do not adequately incorporate loca
power bases such as municipd governments, community organizations or other
expressons of civil society.

Within the context of the UN Internationd Decade for Naturd Disaster Reduction during
the 1990s, the prevention of disasters, or the idea that risk management should be a
fundamenta drategy for sudanable development, was promoted quite explicitly.
However, despite these efforts, there are ill enormous gaps in risk management and in
aticulating prevention and reduction ectivities in light of managing and protecting the
environment. This is despite the fact that, clearly, in order make society’s exploitation of its
natura ecosysems sudtainable, it is necessary to moderate and guide human actions
concerning the environment, and vice versa.

The initiative of the IDNDR at least had the virtue of catching the attention and interest of a
wide number of countries, international organizations and donor agencies in the fidd of
dissgters. As a result of the initiative, different governments, organizations and inditutions
around te world supported projects and programmes that have dready provided postive
results in fields such as hedth and education in reducing the vulnerability of productive
infragtructure. Results can be seen in the formation of inditutions of a nationd and
ubregiond character and in the production and diffuson of technicd and scientific
information. We are left with the preoccupation of what the future holds, since these
advances are pretty feeble, faced with worsening conditions and factors that favour the
occurrence of more frequent and more severe disasters than ever before.

Conclusions

All concepts of risk have a common dement: a diginction between redity and possibility.
If the future were predetermined or independent of present human activities, the term risk
would have no sgnificance. If the didtinction between redity and posshility is accepted,
then the term rik dgnifies the possbility that an undesrable dtae of redity (adverse
effects) will occur as a result of naturd events or human ectivities This definition means
that humans can and do make causal connections between actions (or events) and effects,
and that undesirable effects can be avoided or reduced if the causal events or actions are
avoided or modified.

An obvious concern exists due to the separation of risk evauation and risk reduction;
between science and politica decison. There are serious grounds for doubt regarding the
effectiveness of risk management. The increase in, and accumulation of, vulnerability are



truly darming, as is the lack of consciousness and responsibility regarding this issue on the
pat of decison-makers, political authorities and the communities themsdves. This could
explan why — despite many different disciplinary sudies of hazard vulnerability and even
risk in many places around the world — risk reduction has not been achieved. Among other
factors that contribute to this lack of effective risk management, the inadequate form in
which risk has been edtimated or vaued is very important. Some important technica
contributions have been made regarding evauation purposes, but in a specidised or
fragmented way. The absence of a holistic approach to risk — in other words, the absence of
a comprehendve and multidisciplinary evaduation of risk that assesses its different
characteristics — seems to have contributed to a decrease in the effectiveness of risk
managemen.

A holisic gpproach of risk that is both consstent and coherent could guide decisons
taken within a geographic area. It should be founded on a theoretic bass of complexity
that takes into account not only geologicd and structura variables, but dso those of an
economic, socid, palitica and culturd nature. An approach of this type could assess, in a
more condgent manner, the non-linear relations of the contextuad parameters and the
complexity and dynamics of socid sysems. It would adso help to improve the
effectiveness of management and to identify and prioritize factud and efficient measures
for the adequate reduction of risk by authorities and communities, who are undoubtedly
the fundamenta actors in achieving a preventive attitude.
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