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Is the World becoming a More Risky Place?

Abstract

Numerous publications about disasters are implying that disaster vulnerability is growing.
The main reasons given for this are growing populations, climate change and increasing poverty.
However, maybe the current perception of vulnerability to disasters rests primarily on a
persoective focusng on the present and neglecting long-term trends. Moreover, a changed
understanding of the term “disaster” perhaps reflects a changed perception of its scope. An
intention of this sudy is the examindion of the hypothess tha vulnerability to disssters has
increesed. To accomplish this, darification is needed about what is, and what determines
vulnerability. As a concept, “Vulnerability” to disssters is rdevant for a world that changes
rgpidly in technologicd and settlement dtructures. Vulnerability can be manifested a different
levels of andyds, from the individud to the household to the region and sate. Apart from this,
vulnerability differs according to the type of disaster. Because of the problems involved with the
availability of data, the empiricd pat of this sudy primarily examines trends at the aggregate
country and globd leve.

The results show that on the whole, the number of regisered disasters is risng. The
monetary vaue of damage is dso increasng. And the results show that people in developing
countries suffer the most from disasters. However, - more importantly - the number of disaster-
related degths has declined and the mortdity risk induced by disasters has declined as well in the
last two decades. In these crude terms, the world does not seem to become a more risky place.
Improved organizationd response and emergency ad contribute to that positive devel opment.
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Kurzfassung

In  Publikationen zu  Kaadrophen  wird haufig von ener  deigenden
Katastrophenanfaligkeit gesprochen. Hierbel werden seigende globde Bevolkerungszahl und
-dichte, Klimawandd und zunehmende Armut ds wichtige Begrindungen genannt. Es sdlt sch
jedoch die Frage, welche Argumente und empirischen Belege fir und welche eventudl gegen
diese Thee edne degenden Katadtrophenanfdligkeit sprechen. Vidleicht beruht die akut
wahrgenommene Katagtrophenanfdligkeit vor dlem auf einem auf die Gegenwart bezogenen,
langfristige  Trends vernachléssgenden, Blickwinkd. Aulerdem kann dch  eventudl en
verdndertes Versténdnis des Begriffs Katastrophe in ener verdnderten Wahrnehmung des
Ausmal3es von Katastrophen widerspiegen.

Es wird zundchst gekléart, was unter Katastrophenanfdligkeit verstanden wird und was se
determiniert. Der Begriff der Katasrophenanfdligket ist grundsitzlich rdevant fir die dch
technologisch und in der Sedlungsstruktur rasch wandende Wet. Vulnerabilitée kann sch auf
varschiedenen Andyseebenen manifestieren, vom Individuum Uber Haushdte bis hin zur
Regionen und Staatsebene. Aufgrund von Problemen der Datenverflgbarkeit wird in der
vorliegenden Untersuchung Uberwiegend die aggregierte Landerebene betrachtet.

Die Ergebnisse zeigen ene unteschiedliche Vulnerabilitd nach Katastrophentypen.
Insggesamt ist die Zahl der regidrierten Katastrophen angteigend. Die Ergebnisse unterdireichen,
dass Entwicklungdander besonders stark von Katasirophen betroffen snd. Die Zahl der
Katastrophentoten ist aber in den vergangenen 2zwe Jarzehnten gesunken und das
Mortditétsisko, das von Katastrophen ausgeht, hat ebenfdls abgenommen. Aufgrund dieser
groben Angaben kann die Wdt nicht ds zunehmend riskenter Ort bezeichnet werden.
Verbessarte  Organisation, Technologie, Resktionsféghigkeit und  Hilfsmallnahmen legen  dazu
ihren erfolgreichen Beitrag.
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1 Introduction

Increasingly, publications about disssters are discussng that dissster vulnerability is
growing (eg., Blaikie et d., 1994; Minchener Riick, 2000a; Abramovitz, 2001).! The man
reesons given for this are risng globd population numbers, climate changes and incressing
poverty. As illuminating as these reasons appear to be in light of the reports and pictures of
recent disagers, one must ask which arguments and empiricd evidence speak for and perhaps
agang them. For as drongly as they point to an increasng vulnerability to disasters, there are
aso hypotheses that suggest a declining susceptibility, at least for a part of the world population,
as the result of improved protection sructures. One must ask if the current perception of
vulnerability to disasters rests primarily on a perspective focusng on the present and neglecting
the long-term trends. Also, a changed understanding of the term disaster perhaps reflects a
changed perception of its scope. The purpose of this sudy is not to quaify disasters and the
necessty for immediate assstance, but rather to classfy disasters dso in a long-term context.
Findly, the monitoring and the evadudaion of vulnerability to disasters need to be included to
measure progress in this area.

Therefore, the intention of this dudy is the examination of the hypothess tha
vulnerability to disasters has increased. To accomplish this, clarification is needed about whet is
understood by and what determines vulnerability. Also, the level of anadyss must be consdered.
The levds of andyss of vulnerability to disssters can range from the countries, the sub-regions
and the groups of the population to the individuds. Because of the problems involved with the
avalability of data, the empiricd pat of this pilot sudy primarily will examine the aggregeate
level. Ancther equaly important decison involves sdecting the indicators to be used to
determine vulnerability, for example, the geneadly-used, monetary damages figures or the
number of victims. As will be shown, the indicators can only present an gpproximation of the
concept of vulnerability to disasters.

The study is structured asfollows:

adarification of the basc definitional aspects of disasters, followed by
adescription of different concepts of vulnerability to disasters, and

! See the following quotation from the year 1994: "There is general consensus in research that the number of natural
hazard events (earthquakes, eruptions, floods, or cyclones) has not increased in recent decades. If thisisvalid, then
we need to look at social factors that increase vulnerability (including, but not only, rising population) to explain the
apparent increases in the number of disasters, in the value of losses and numbers of victims...Some of the increase
may be a result of better reporting and improved communications, or the incentive for governments to declare a
disaster to try and win foreign aid. But the rising trends seems to be too rapid for these explanations alone, with a
doubling time of around ten years.” (Blaikieet d., 1994, p. 31).
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adescription and criticism of the data bases for disasters, which present the basis for
an observation of trends in the subsequent chapter.

The darting point here is a description of the limiting factors, which leads to a criticism
of the exigting datidtics for disasters. These problems complicate the interpretation of Statements
concerning vulnerability to disssters. In spite of the difficult data Stuation, in the following
chapter trends are noted based on secondary dtatistics for the frequency of disasters and for how
the numbers of dead and injured as well as materid damages are reached. Possble differences in
the susceptibility to disasters in industrid and developing countries will be discussed. Two case
gudies clarify the necessary long-term perspectives concerning vulnerability. These are based on
the examples of its reduction in India and its increase in Peru. A discusson and a conclusion of
the ingghts gained, including aview of further research needs, close the study.



Is the World becoming a More Risky Place?

2  Definitions and Concepts

2.1 Disasters

Different definitions and classfications of disasters can lead to varying interpretations of
trends in their frequency.? Definitions of disasters range from the engineering-technicd to the
sociological  perspectives. This study will not attempt to propose a new definition or give an
overview of the current ones as this has dready been covered in the exiging literature more
thoroughly than is possble here (eqg., Quaranteli, 19983, Dombrowsky, 1995; Plate, 1993,
Wedgate and O'Keefe, 1976). It is here sufficient to note that there are a multitude of definitions
and concepts of disagters. In the following, therefore, the meaning of disaster typologies will be
dedlt with only with respect to their meaning for the recording of events.

Traditiondly, there has been — and continues to be - a differentiation between natural
and anthropogenic disasers. Some cdlassfications divide the later into technical disasters
(indudtrial  disasters, such as the chemicd accident in Bophd, India) and military conflicts
(IFRC, 1993; IDNDR, 1996). In the English-spesking world, a differentiation is sometimes made
between "disasters' and "catastrophes™ In the latter, most or al people living in a community are
affected, as are the basic supply centres, so that hep from neighbours is largely impossible (the
affected people heping each other is a generd phenomenon in "disasters’ with a lower degree of
sverity) (Quarantdli, 19983). This shows that the organization of disssters by Size is relevant
for thair regidration.

The onsat’'s gpeed of disaster is another rdlevant factor for investigating vulnerability
trends. The differentiation here is between sudden-onset and slow-onset disasters, examples for
the latter being droughts and desertification (Albda-Bertrand, 1993, p. 9). Kent (1987, p. 2)
describes sudden-onset, creeping and chronic disasters. The characteristics of suddenonset
disagters, such as earthquakes or cyclones, are fast development and a generaly short warning
period. Creeping disasters, such as plagues of insects or droughts, tend to be more predictable.
Chronic disasters are connected with such factors as land eroson and deforestation. The

2 There is as well an immediate operational consequence resulting from the definition of catastrophe: Each
catastrophe intervention as well as its financing is based among other things on the perception of the catastrophe.
For this reason, the decision to intervene in a catastrophe is dependent on how it is defined or understood. Oxfam
UK describes this in a handbook: "The Overseas Development Administration ...of the British government fund
NGOs emergency programmes, provided that these fall within its established criteria for assistance. These mainly
concern [Overseas Development Administration’s] technical definitions of what constitutes emergency relief, as
opposed to 'rehabilitation’ inputs, which would normally be dealt with by a separate department.” (Eade and
Williams, 1995, p. 954). If the number of disaster interventions is to be taken as an indicator for trends in
catastrophe vulnerability, then possible changes in the perceptions of catastrophes must be considered.
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beginnings of both creeping and chronic disssters can be difficult to determing, which
complicates the recording of statistics and thus the analysis of trends (see aso chapter 3).

Naturd disasters can be divided by a least seven criteria, which likewise can give an
indication of wulnerability: srength, frequency,® duration, geographicd expansion, speed of
entry, gpatid expandon and regularity (Albda-Bertrand, 1993, pp. 9-11). All of these
characteristics can change in principle with the passage of time and thus sgnd an increase or a
reduction in vulnerability.

Albda-Bertrand (1993, pp. 8-9) citicized that dl definitions suffer the same deficit: they
do not consder the coping drategies, which as reactions to the catastrophic events are aso
components of them. Definitions, according to Albda-Betrand, only rdae to andyticdly
divided components of disagters. In his opinion, a dissster Stuation has two components. the
"impact” and the "response of society,” with the corresponding, and on the whole possibly aso
podtive, effects. He continues the "find outcome of a dissster gdtuation is the net effect of
largely negative impact effects and generdly podtive response effects' (ibid., p. 10). According
to this definition, not only the short-term but dso the middlie-term economic damage must be
consdered, which through adjustment mechanisms could actudly turn out to be less severe. Kent
(1987, p. 4) criticized that most definitions of catastrophic events present them as something
unusud, deviding extremey from the "normd.” In this view, naturd thrests are not understood
as integrd parts of the spectrum of humans and nature (Hewitt, 1986, p. 312). However, disasters
should be understood as events that are part of the "normd" ways of life (Kent, 1987, p. 4).
Similarly, Clausen (1983, p. 43) concludes that disasters should be andyzed as extreme cases of
possble socid rdationships, but ill as something "normd.” Moreover, a further point of
critidam is that disasters are not singular, independent events on the time line. Under certain
circumgtances, disagers firgt create the conditions for the emergence of following ones. This dso
complicates the andyss of vulnerability trends.

For this study, a pragmatic approach was chosen in reference to the definition of
disssers, in the description of disaster trends coming later in this work, the definitions of the
regpective data bases are referred to (for some points of criticism of the pragmatic definition of
disasters, see Dombrowsky, 1995, pp. 242-244).* The following definition comes from the
International Federation of the Red Cross and HaAf Moon (IFRC) and presents a compromise
between andyticd- and operationa-based approaches. Moreover, it dready refers to the factor
of sodd "vulnerability™:

% The determination of the recurrence of disasters is difficult and dependent on the horizon of time. Insurance
companies face the problem of estimating the frequency and recurrence of partially very rare natural threats. Thisis
investigated on the basis of historical and current data, e.g., return periods and, for example, recurrence periods and
extent of damage schedules (Mlinchener Riick, 2000a, p. 120).

4 Examples of definitions from aid organizations call everything that requires their intervention a catastrophe;

insurance companies interpret them on the basis of excessive insurance damage (Dombrowsky, 1995, p. 242).

6
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“Disasters combine two elements: events and vulnerable people. A disaster occurs when a disaster agent
(the event) exposes the vulnerability of individuals and communities in such a way that their lives are directly
threatened or sufficient harm has been done to their community's economic and social structures to
undermine their ability to survive. A disaster is fundamentally a socio-economic phenomenon. It is an
extreme but not necessarily abnormal state of everyday life in which the continuity of community structures
and processes temporarily fails. Social disruption may typify a disaster but not social disintegration" (IFRC,
1993, pp. 12-13).

In summary, it can be determined that there is a problem of definition which affects the
interpretation of vulnerability to disssters. Therefore, a lig of important questions often cannot
be answered clearly: When does a disaster begin? Who decides about shortcomings in the coping
capacity of a society? When does the disaster end? What are the appropriate indicators for
disssters? In addition, many definitions do not take differing vulnerabilities of populaion groups
into account.

2.2 Concepts and Determinants of Vulnerability to Disasters

The concept of vulnerability to disasters comprises a variety of components, dlowing for
different possible interpretations® and therefore it deserves atention here. There has been
heightened scientific interest in this concept snce the 1970s and especidly the mid-1980s.
Nevertheless, its meaning remains vague®

As mentioned before in the chapter about the definition of disasters, in the last decades
there has been a change in the focus on disasters and susceptibility to them. Today, more
attention is given to the connection between political, economic, socia and technicd factors as
the primary causes than before when natural causes and technicd solutions were emphasized.
New factors such as ecologicd problems ae beng identified but without sufficient
understanding about the exact interrdations. An example of this is dimae changes. Beddes
physca proximity to a dissster’s trigger, lower socid and economic datus is increasingly
recognized as a contributing factor. Nevertheess, poverty by itsdf is not a sufficient measure of
vulnerahility.

Recent models and the concepts of disaster’s origins and vulnerability seem to lead to a
changed view of their endogenous and exogenous natures. The concepts of causdity and the
views of vulnerability have become much more complex and integrate a multitude of participants
and causes. However, even though there is an improved understanding that externd and naturd
factors are not the only determinants for the formation of and vulnerability to dissgters, the
andyds of economic and socia factors should not lead to the neglect of the externd factors.
Disasters are not the products of chance/lbad luck; they result rather from the interaction of

® The terms susceptibility and vulnerability will be used interchangeably in this study.
® For overviews of the development of the concept of disaster vulnerability, see Winchester, 1992, pp. 37-42;
Blakieet al., 1994; Varley, 1994, pp. 4-6; Cannon, 1994, pp. 13-30; Anderson 1995, pp. 43-46.
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political, economic, socid, technologicd and natura conditions. Knowledge about these
determining factors is necessary for a solid undergtanding of disaster vulnerability, because the
so-cdled externd factors could have changed (eg., the incressed frequency of extreme events
such as heavy sorms) as well as the socid susceptibility. Therefore, vulnerability to disasters
must be examined on the leve of the event and on the level of the economic, politicd and socid
structures, which cannot prevent the event from resulting in a disaster.”

The increased respongbility of society for the occurrence of disasters is therefore
meaningful in reation to wvulnerability. A drengthened recognition of these anthropogenic
influences could lead to a growing awareness of the problem and thus to a reduction of
susceptibility to disasters through improved security messures and protection mechanisms. On
the other hand, Clausen (1983) raises the congderation that the increasng "professondisation”
of protection from disasters could lead to an only unprofessond understanding of disasters and
thus increased vulnerability for the total population in the indudtrid netions.

2.2.1 Natural Science / Technically Oriented Concepts

A ientific or technicdly oriented underdanding of vulnerability usudly refers to the
susceptibility of tangible assats or nature to a naturd hazard. According to the former UNDRO
(1991), vulnerability is a function of the intendty of an extreme event (hazard). Here, two
dements are "a risk": dructure and infrastructure. The term structure includes, for example, the
way a house is built (clay, wood, stone, etc.), while infrastructure indicates communications,
energy and information connections. A ranking can be established on the basis of an inventory of
dructures and infrastructures ranging from the lowest to the highest vulnerability. The definition
of vulnerability unfolds as follows “Vulnerability is expressed as the degree of expected damage
(i.e., the cost of repair divided by the cost of replacement) given on a scale of 0 to 1, as a
function of hazard intensity (or magnitude, depending on the convention used).” (UNDRO,
1991, p. 79). However, this definition neglects the decisive factor of "time" for the repar of the
damage. In a traning program for disaster management, vulnerability was described as “the
propendgty of things to be damaged by a hazard,” and more exactly, “the degree of loss to a given
dement a risk (or st of dements) reaulting from a given hazard a a given seveity levd”
(UNDP/UNDHA, 1994, pp. 38-39; see adso UNDHA, 1992). In contrast to the concept of risk,
here the probability of the occurrence of a hazard is not considered. Thus, vulnerability is to be
understood as separate from risk. “Risk, as defined here, means the sum of all losses that can be
expected from the occurrence of a particular natural phenomenon” (UNDRO, 1991, p. 91). This
includes the occurrence probability of a natural event and encompasses the expected number of
dead and injured, damages to materiad goods and the interruption of economic activities. The
Munchener Rlck (2000b) also percelves susceptibility as the possible "damages a the entry of

" See also BMZ Scientific Advisory Board, 1997.

8
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an event, tha is, the vulnerability of a sysgem (building, complex, date, busnesses, etc.) to
externd damaging effects.”

2.2.2 Socio-Economic Concepts

In the last decades, a change took place in the paradigms having to do with the
understanding of disasters and vulnerability to them. The firs paradigm, the ‘hazard paradigm,
focuses on an externd, destructive trigger. In the late 1970s and the beginning of the 1980s, a
second paradigm emerged, which abandoned the focus on events. Disasters were seen as socid
vulnerability. The third and most recent paradigm comes from these two earlier, opposng ones.
Disagters were seen as crises and as times of extreme uncertainty, thus as ©cia dtuations. More
and more disssters are only a form of varying criss phenomena (Blaikie et d., 1994, p. 11,
Gilbert, 1998).

2.2.2.1 Traditional Concepts

Traditional concepts about disasters show a limited space-time understanding, generdly
dhort-term perspectives, smple causdities, a focus on naturd events and some technologica
dangers and a perception of an only short-term interruption of an othewise continuing
development process (Rosenthal, 1998, p. 150).28 According to Rosenthd, however, present
disasters should be undersood more as being complex, interconnected processes. The
identification of vulnerability is correspondingly difficult because no threshold vaue for its
originating process can often be defined.

An example of the smplified and too narrow perceptions of vulnerability can be observed
in the case of food emergencies Andyses of carrying capacity, which clarify how much food
can be produced sugtainably (e.g., Ehrlich et a., 1993; Brown and Kane, 1994), are the examples
of ample extrapolations into the future and of Implified concepts about the origins of famines.
For a long time, population growth was connected with the development of, the occurrence of
and the vulnerability to famines. Mdthus was one of the firs to conceptudize the connection
between population growth and a given resource base, which serves for food production.
According to his assumption, a baance was achieved between population and available food
through "shocks" which led to a "regulaing” reduction of the population numbers through
famine degsths. In her classc work, Ester Boserup (1965) argued in the other direction:
population growth could have been the driving force for technologicd innovations and
agricultural progress. The necessary technicd change can be caused by the exiding rdative
shortage of factors (compare to Hayami and Ruttan, 1985). Carrying capacity andyses (in the

8 Traditional models describe a world of “ ‘un’-ness’: they are "unmanaged,” "unexpected,” "unprecedented,”
"uncertain," "unaware," "unready" and "unscheduled.” (Hewitt, 1983, p. 10).



ZEF Discussion Papers on Development Policy 46

form of personto-land ratio) ignore the dynamic of economic development because they
overlook potentid resource subgtitutions, view technologica progress too pessmidicaly and
underestimate the prospects of trade (von Braun and Qaim, 1997). Linear causdities are too
dmple to cdaify the multidimensonad connections between poverty, population pressure,
politics and famines (von Braun et al., 1999, pp. 56-61). This shows clearly the complexity of the
multidimensiond concept of vulnerability.

2.2.2.2 Further Developments in the Concept of Vulnerability and Its Determinants

As an explanation for disagters, the concept of vulnerability (at the household leve),
which has been heavily developed since the 1970s° was partialy expanded to include the aspect
of capacities to resist the respective catastrophic event (Anderson and Woodrow, 1989). It was
recognized that the severity of the naturd events contributed only partidly to the destruction
caused by catastrophes (Winchester, 1992). Other areas of vulnerability are individua behavior
and socid and organizationa dtructures of society (Anderson and Woodrow, 1989, p. 11;
Anderson, 1995).

Especidly in deveoping countries lower socid and economic datus has incressngly
been recognized as a further variable dong with the physicd proximity to a naturd disader.
Blaikie et a. (1994, p. 11), however, regect concepts that equate vulnerability with poverty; the
same holds true for approaches that exclusvely judge the capability of sysems by how they
avoid risks and loses. The later approach is conddered as advanced environmenta
determiniam, which cannot explain "how one gets from very widespread conditions such as
‘poverty’ to very particular vulnerabilities that link the political economy to the actuad hazards
people face" (Blaikie et a., 1994, p. 12).2° Their smplified basic modd consists of two opposing
forces. On the one hand, the processes that cause vulnerability can be observed:!' on the other
hand, there is physicd exposure to hazards (earthquakes, storms, floods, etc.). Vulnerability
develops then from underlying reasons in the economic, demographic and political spheres into
insecure conditions (fragile physca environment, ingable loca economy, vulnerable groups,
lack of dtate or private precautions) through the so-caled dynamic processes (eg., lack of loca

°® An overview of the development of recent social-scientific vulnerability-research is given by Winchester 1992,
pg). 37-42; Blaikie et al. 1994; Varley 1994, pp. 4-6; Cannon 1994, pp. 13-30; Anderson 1995, pp. 43-46

10 Blaikie et al. (1994, p. 30) emphasize: "There is a serious lack of analysis of the linkages between vulnerability
and major global processes as root causes. For example, it is not possible to identify the precise manner in which
urbanization increases hazard impact. This situation reflects the preoccupation of most disaster work with the
hazards themselves, and we propose that the IDNDR should collect and analyze data to determine the nature of such
links.” The authors continue: “Despite the shortage of firm evidence, there is a consensus that, for example,
urbanization has contributed considerably to the severe losses of certain urban earthquakes of recent years, that
population increase is one of the reasons for rapidly rising casualty statistics as a result of droughts and flooding,
and that deforestation increases flooding and landslide risk. We cannot make any proper claims that vulnerability
produced by a range of social processes has been increasing along with these factors. But we consider that the
analysis and discussion of this book strongly supports such aview.” (Blaikie et al., 1994, p. 30).

1 According to Blaikie et al. (1994, p. 9) vulnerability is "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".

10
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inditutions, under-developed markets, populaion growth, and urbanization) (Blakie et d., 1994,
pp. 21-26).

As these and many other formulas emphasize, there ae cdear differences in how
individuds and groups are affected. Indeed, vulnerability has long been understood as above dl
the connection between risks and (naturd) dangers, without including differentiations in
individud susceptibility (Winchester 1992, p. 39). Winchester (1992), on the other hand,
emphaszes these individud variances (differentid vulnerability). His statements refer above dl
to areas affected by cyclones. His smple concept consders internal as well as externa processes
that influence the baance between the dability or ingtability of a household or individud. The
extenas ae climate, physography, production conditions and developmentd-politica
measures. Based on the work of Sen and Swift, these externds can be expanded to include the
relationships between production, exchange and consumption. These factors influence the
"assts' of households, which in turn affect risk-reducing and risk-distributing drategies. The
andyss of shocks losses and household characterigtics and thelr interaction with adaptability
mechanisms hdp to foresee vulnerability. Winchester (ibid) examined tornado vulneradility in
south India and found serious differences in vulnerability among different groups. Often, but not
aways, the poorest have been the most vulnerable.

This reationship between poverty and vulnerability to disssters is not dways dear. In
the famine of 1988-90 in Sudan, for example, animad owners, who were considered wedthier by
the locd population, were as affected as the "poorer” groups. Wedthier wandering shepherds
had grester problems with converting their possessons (animas) into available income or with
trading them because the animas could not be divided or were kept far away. They thus suffered
from reduced liquidity. Mord demands to help the poor may have been a contributing factor
(Jaspars and Young, 1995, pp. 210-212). If dl shepherds sdl their animds a the same time, the
price per anima dnks and ther previous "wedth” is diminished. The price relaion between
animas and grain sank from 6:1 to 2:1 in the famines in the Sudan and Ethiopia (Webb and von
Braun, 1994; von Braun et a., 1999).

According to Webb and Harinarayan (1999), vulnerability is not a datic concept, but
rather is changeable because of the activities of those affected. According to this interpretation,
vulnerability can be seen asfollows:

Vulnerability (V) = Hazard — Coping

with: Hazard = H (Probability of the hazard or process, shock vaue predictability;
prevaence; intengty/strength); and
Coping = C (Perception of risk and potential of an activity; posshilities for trade;
private trade, open trade).

11
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Longhurst (1994) combines the multitude of vulnerability and other related concepts and
criticizes that ther meaning remans vague. Table 1 shows the different concepts and terms
concerning vulnerability on the household levd; ther combination here illustrates the overlaps
and undear dividing lines.

Table 1: Conceptional approaches to the explanation of vulnerability and household conditions in

disasters
Event/ Hous.e‘hold Dete‘rmilolants of Result after the event
Process condition possible impact
Capacity Vulnerability
Extreme event (Chambers, Anderson
(Hazard) (Sen, Anderson and Woodrow,
and Woodrow) Winchester) | |
1. Winners (Duffield)
. Ex re
Shock Entitiements POt 2. Enduring households,
(Sen, Swift) (Wattsand Bohle) | hich are not affected
Reslience (Oshag)
Stress Net assets , 3. Resilient households,
(Chambers) (Oshaug, Bayliss | which return to their
Smith) origindl positions
Insurance strat o (Oshaug, Chambers,
o v Sengitivity Davies €ic.)
(Phillipsand Bavliss Sith .
Taylor) (Bayliss ) 4, Fraglleh(_)useholds,
: - whose positions are worse
Risk Coping ability (Oshaug, Chambers,
(Corbett, Davies)
Longhurdt,
Frankenberger)
Capability (Watts Potential (Wattsand
and Bohle) Bohle)

Source: dlightly changed from Richard Longhurst, 1994: Conceptual Frameworks for Linking Relief and
Development. IDS Bulletin 25 (4), p. 20.

In this table the terms often cannot be clearly separated from each other. Alongside the
dfliction of the possbly larger pat of the population, in some edimations there ae dso
"winners" in other words, households that are in better postions than before a the end of a
caastrophe. Here, it is dso clear tha the concept vulnerability (on the household level) has a
process character and is not static.

The recognition that people are respongble for the origins of disasters introduces the

posshility for an active reduction in vulnerability through a series of decisons and actions
(Anderson and Woodrow, 1989; Anderson 1995). The responsbility for disasters moves

12
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therefore to the organizationd and sydemdic levels - "deficient safety culture and lack of
effective counter-disaster management” (Rosenthal, 1998, p. 152).

(Global) systems approaches expand the concept of vulnerability. For example, the
Gearman Scientific Advisory Council for Globa Environmenta Changes overcomes the classicdl,
one-dimensiona perspective with its systems approach and syndrome concepts. It establishes the
hypothess that some functiond paterns (syndromes) ae symptomatic for unwanted
combinations of naurd and civilizationbased trends. These syndromes can be observed in
different areas of the world. For example, the "Sahel syndrome’ stands for the overuse of border
aress, or the "disaster syndrome’ represents singular, anthropogenic environmental catastrophes.
Integrative andyses of these syndromes could contribute to a better understanding of
catagrophic events and their characterigics dong with their interactions with socid and
economic factors (WBGU, 1996; seeaso Lass et d., 1998).

Lass et d. (1998, p. 14) emphasize that an indicator system for disasters that is limited to
"the moment of the event or its consequences — deaths and monetary damages' - is inquffident.
For example, the same number of dead could be the result of a middle-strength event with good
precautionary measures or of a week event with only limited precautions. For this and other
reasons, the authors prefer the application of “integrative indicators" for dissster vulnerability.
These include the frequency and intensity of the events, the number of endangered people, the
materid capita and the ecologica resources as wdl as the preventative abilities and/or reaction
capacities of the affected people and regions (ibid., p. 15). Lass et d. (1998, pp. 18-19) see
susceptibility to disasters as a triad between event, potentia damage and reaction potential.

As will be shown later, disasters occur more often in developing countries. Along with
possible regiona differences, per-person income growth and socia security systems seem to lead
to improved technologicad and inditutional security systems. In this respect “good” inditutions,
meaning those that support the values, norms and rights of a society, should prevent extreme
events from becoming caadrophic. They ae an important influence factor in disaster
vulnerability. The examination of inditutions reevant to disasters can reved information about
changed trends in dissster susceptibility because these formd and informd inditutions are
placed under great pressure by these catastrophic events (von Braun and Feldbriigge, 1998).
Examples of formd and informd inditutions as indicators of dissster vulneradility in the
agricultura area of developing countries on the micro-leve are:

formal institutions : rights of ownership, e.g., land and water rights, credit markets,
insurance markets, cooperatives,
informal institutions : traditiona vaue systems, family support, community support,
common property, cooperatives.

In crises, inditutiond collgpse hits different indtitutions in various ways and Sequences
the formd or officd inditutions usudly fdl firs; with the consequence that an intendfied
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reversd for the informa inditutions follows. Indicators for advanced inditutiona collapse and
concurrent vulnerability to famine are, for example:

increased exchange of goods instead of money;

sling of goods not normdly for sde;

collapse of the market;

dissolving of househalds, flight and migration; and

the bresking of laws (in extreme cases, robbery and murder).

At the same time, new subgtitutes for falen ingitutions can gppear ad hoc, eg., the rise in
community actions after the collapse of formd inditutions. This can dso be observed in
industrid countries (“emergent norms”’) (Ned and Philipps, 1995).%2

In summary, the following potentid determinants of disaster vulnerability can be identified from
theandyss

demogrephic  factors.  population  growth, urbanization, sdttlements near coadtd
areas, efc.,

the state of economic development: poverty, modernization processes,

environmental changes: climate changes, degradation and depletion of resources

(straightening the courses of rivers, deforestation, €etc.)

political factors,

an increase in tangible assets, which leads to an increase in damages,

effects of disaster protection structures and research, and

the interactions of the causes of disasters.

In this pilot sudy, each determinant will not be discussed individudly. However, in the
following section, hypotheses will be presented that relate to the above-mentioned determinants.

12 "Emergent norms are 'a set of new behavior guidelines' that develop during new, uninstitutionalized events." (Neal
and Philipps, 1995, p. 329).
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Database

3.1.

The Importance of Disaster Statistics

3.1.1 Limiting Factors

Severd factors consderably reduce the meaningfulness of disaster datistics. These are

related primarily to the collection area (survey framework), rdiability and meaningfulness as

well as the comparability of the data At least seven criticd areas can be cited in reation to

disaster statistics (see dso Sapir and Misson, 1991; Sapir and Misson, 1992):

limits of disaster definitions: a lot of organizations use different definitions of disagters,
these depend in pat on the intervention cgpability of the organization. In the case of
insurance companies, certain monetary thresholds must be crossed in order to earn
condderation. In other words, on the whole thereis only alow leve of standardization.
ambiguity in the typology of disasters: the limiting use of pre-defined types leads to
smplification and does not correspond to the diversty of actud disasters. Classfication
into categories of disasters does not consder causes. An example for this is famine, the
causes of which range from naturd to politica catalyss.

discrepancies in dates and data: in many instances, exact dates and times for the onset
of disasters cannot be determined; often, two or more initigtion dates can be found. The
number of deed, affected and homeless individuds as wel as the loss of vauables are
sometimes epecidly difficult to ascertain. An example of this is the determingtion of the
number of dead, where dl confirmed cases are consdered without looking a the causes
of deeth, which may not necessxily be connected with the disaster. Without exactly
soecifying the kind of injuries they usudly range from minor ones to cases for
hospitdization. The category for affected people remains imprecise and leaves room for
many possible interpretations.

insufficient consideration of indirect effects: in assessng damages, and thus identifying
trends, usudly a mogt the direct costs in the form of meterid damages are consdered;
indirect and long-term effects of disasters are not;

discrepancies in relation to the utilized numerical units: these especidly affect
satements about the extent of damages. The data are given in the loca currency or in US
dollars and are @ther nomind or red values On the whole, it remains unclear whether
the evduation of damages rests on the current (depreciated) or the resde vaues.
Especidly in this area the data and the quality of the statements are not rdiable. Although
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reinsurance companies collect data about damages, this frequently relates only to insured
rather than to the actual damages. This last point dso holds true more for developing
countries with reduced rates of insurance coverage than for indudtrid countries. In
addition to this, indirect costs and damages from disasters as a rule are not taken into
congderation. However, these can cause alarge part of the total damages and thus costs,
assessment of damages (lack of ‘baseline data’): this leads not only to difficulties in the
classfication of damages and losses, but aso to problems in correctly assessng the
numbers of dead and injured persons, especidly in developing countries. For example,
the exact size of a population is often not known, even before a disaster Strikes;

no consideration of reciprocal effects: exiging datistics do not reflect the reciproca
and interdependency effects of various disasters driking within a single region. The focus
is dill on the dngulaity of each disagter, which is dso a result of too much emphass
resting on disaster relief instead of prevention;

serious problems concerning the reliability of information sources: for instance,
information can be palitically motivated and under- or overcaculated; ™

exclusion of qualitative differences: because of different coping capabilities, such as
hedth provison, there is a quditative difference regarding the number of injured in
developing and devel oped countries,

insufficient sub-regional data: these complicate the andyss of different vulnerabilities
within countries.

3.1.2 Is the Quantitative Increase in Disasters a Result of Improved Statistics?

With the foundation of the US Office of Foreign Disaster Assstance (OFDA) in 1964 a
worldwide systematic collection of disaster data began. In addition to this, the United Nations
Dissster Relief Organization (UNDRO) was edtablished in 1971/72 (CRED 1994, pp. 4-5).
Therefore, it is assumed that data compiled since the mid-1960s are more reliable. The Center for
Research on Epidemiology of Disasters (CRED) was created in 1973; since 1988, an Emergency
Events Bank has been managed there. In addition, reinsurance companies, such as the Munich
Re and Swiss Re, have systematicaly collected data on disasters for the past 25 years.

The trend curves (see beow) show a plausble influence of improved detigics snce the
mid-1960s. How gtrong this influence is, however, cannot be determined. Presumably, more of
the "smdler" disasters in paticular have been recorded with the improved datigtics. There are
fewer uncertainties about the number of mgor events in the 20th century. According to the
Munich Re (2000a, p. 5), the mgjor events of the last 50 years are more accurately recorded and
thus alow for better analyses of trends.

13 Albala-Bertrand (1993, p.43) is of the opinion that the economic losses in industrialized countries are overvalued
twofold regarding the actual damage, and even more so in developing countries. Overvaluation is higher in rural
than in urban areas.
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3.2 Global Disaster Data Bases

The following numbers are mostly based on the data banks of OFDA/CRED (released via
the Internet and regularly published in the World Disaster Reports of the IFRC), of the Munich
Reand SwissRe.

3.2.1 OFDA/CRED International Disaster Database EM-DAT

Many of the following data are taken from the CRED data bank, which was established in
1988 a the Universty of Leuwen, Begium. The data bank has cooperated with the US Office of
Foreign Disaster Assstance (OFDA) since 1999.1* To be caled a disaster, the following criteria

must goply:

10 desths, and/or

100 persons affected, and/or

an international request for assistance and /or
the declaration of a nationa emergency.

Date, type and country of origin of each new event is recorded in the data bank. In case of
inconsgtent data, government information about the affected country has precedence over tha of
the United Nations [via the United Nations Office for Humanitarian Affars (OCHA)]. This in
turn takes precedence over OFDA. Condstent information from two sources is preferred over a
sngle source. The following disaster categories apply: avadanches, technicd accidents, heat and
cold waves, chemicd incidents, droughts, fire, earthquakes, epidemics, famines, floods, storms
and tropical storms, tsunamis and volcanoes (CRED 1994, pp. 3-5). Since data on famines are
often inconsgtent, CRED"s andyses only rely on them partidly.

3.2.2 Munich Re

For more than 25 years, Munich Re's research team for geo-sciences has worked on
establishing its own disaster data bank, which aso includes a historicd survey. The team defines
a mgor dissster or event as follows "a natura disaster is regarded as 'mgor' if it exceeds the
affected region's capability for sdf-help and requires inter-regiona and international assistance.
This is usudly the case if the number of dead reaches into the thousands, or the number of
homeless into the hundred thousands or if substantid economic damage — according to the
rdlevant economic dtuation of the country affected — is caused" (Munchner Rick 2000a, p. 41,
own trandétion).

14 Since September 1999, the OFDA/CRED International Disaster Database, which includes over 12,000 entries, can
be contacted on the internet under http://www.md.ucl.ac.be/cred.
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3.2.3 Swiss Re

Since 1970, the Swiss Re dso has edtablished a "record of mgor damages,” adding
technicd incidents. The amount of the minimum damages required to be included in ther lig is
adjusted to the annua US rate of inflation. In 1998, the following criteria were gpplied to natura
and technica disssters insured losses of a least US$ 12.8 million (shipwrecks), US$ 25.7
million (arplane crashes), US$ 32.3 million (other damages) or totd damages in the amount of
US$ 64.6 million or leaving at least 20 dead or missing, 50 injured or 2,000 homeless (Swiss Re
1999, pp. 45). Here is of gpecid interest, for example, the minimum threshold of dead persons,
which is different from that of the OFDA/CRED or Munich Re definitions.

3.2.4 Synthesis: Criticism of Existing Disaster Statistics

The inconsgent definitions of dissster (see above) result in an uncertain datidica
information base, particuarly where developing countries are concerned. So far, not enough
money has been invested in this field (see dso IFRC, 2000).2° Individua countries have little
incentive and insufficient means to invest in surveys of disssters Further difficulties are inherent
to catagtrophic events. Figure 1 shows the direct and indirect effects and costs of a disaster and
illustrates how inaccurately its dimensions are projected by appraisds of the amount of insured
damages and losses in the nationd product. Monetary vaues are usudly not atached to the
indirect effects, which makes ther assessment extremdy difficult. The long-term negative
nutritiond  effects caused by a dissster are just one example. The correaion between the
materid damages assessed and the indirect damages is uncertain and presumably dependent on
the type of dissster. The following table dso presents factors that mitigate or aggravate
vulnerability. They incdude coping capacities on individua, household, community and nationd
levelsaswell as disaster assstance.

15 To some extent, there are considerable differences in the number of casualties compiled in the various data banks;
these differences often reach several thousand. In observing global trends, however, these differences do not result
in different assessments, since the deviations from trends are still of similar size.
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Figure 1: Direct and indirect effects of disasters
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Lacking dternatives, in the following damages are expressed in numbers and used as indicators
for disaster trends irrepective of these problems.

In addition, disssters are dill regarded as solitary and independent events. The actud
survey methods employed are not sufficient to integrate these events regiondly or higtoricdly.
Past disssters, however, may lay the foundations for future ones. That is true especidly for
deveoping countries with their limited resources.

19



ZEF Discussion Papers on Development Policy 46

4 Long-Term Global Trends in Disasters

In view of the difficulties concerning the collection of data in times of dissgter, the
following presentation of figures regarding ther frequency, number of casudties or otherwise
affected people can only indicate tendencies and are not exact values. The trends presented here
are based on anadyses of organizations and inditutions that collect deta and are familiar with the
issue of trend andyss. A more comprenensive andyss would exceed the framework of this pilot

sudy.

4.1  Global Frequency of Disasters: Historical Insights and Trends
in the Last Decades

The older the data, the less accurate and reliable they become. Therefore, only the
approximate trends in the 20" century are considered at this point. Older data are too inaccurate
to be included in an observation of trends.

4.1.1 Trends in the 20" Century

As can be gathered from the following figure, there has been a condderable increase in
the number of recorded natura disasters since the beginning of the 20" century. Figure 2 shows
the number of disasters together with the years in which data collection improved as a result of
the founding of inditutions to dudy disasters. According to data collection which has been
improved dnce the mid-1970s, there has been a dight incresse in the number of disasters
according to OFDA/CRED data bank.
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Figure 2: Number of natural disasters reported, 1900-1999
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In addition, figure 3 shows a rise in the number of mgjor disasters during that period.*® Data on
major disasters are probably more accurate.

18 The trends are confirmed by Nussbaumer and Winkler (1997) with the help of another, but very anecdotal data
bank (Nussbaumer, 1996). In his data bank, Nussbauer included randomly selected and unverified figures on
droughts, floods, earthquakes, tropical and other storms, volcano eruptions, tsunamis, avalanches and landslides,
blizzards, heat and cold waves, hailstorms and forest fires that leave at a minimum one hundred persons dead
according to aleast one source. Both authors also conclude that the frequency of natural disasters reporting at least
one hundred dead has increased during the last hundred years (Nussbaumer and Winkler, 1997, p. 547). The
occurrence of droughts and earthquakes was, in relative terms, evenly spread over the century. In the second half of
the last century events such as storms (62% of storms took place in the second half), floods (72%), and other natural
disasters (68%) accumulated (ibid., p. 548). A significant difference, however, is established by the authors (ibid.,
pp. 549-550) between high- and low-income countries. Whereas the number of disasters has decreased in high-
income countries during the last hundred years, it has fisen the most in low-income and less so in middle-income
countries. The influence of improved information cannot be separated from an actual rise in the number of disasters
in the developing world. Nussbaumer and Winkler (1997, pp. 558-559) indicate in their study that there could be a
difference in the development of smaller and major disasters and that smaller disasters could become more
significant to the extent that major ones become less so. In addition, small disasters are more probable to be
protected against by various safety measures than are bigger disasters (personal communication by Research Group
Geo Sciences of Munich Re).
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Figure 3: Number of significant natural disasters, 1900-1999
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4.1.2 Overview of Trends in the Last Decades

Table 2 gives an overview of the number of naturd disasters according to the CRED
definition (see above the various definitions of disaster). The table does not yet represent a
period of time, but shows firg the rdative frequency of various disasters by continents. It shows
the different time horizons in which certain types of disasters occur and that must be included in
an observation of trends (the considered period of 11 yearsis rather short).

The occurrence of certain types of disaster can vary: earthquakes and volcano eruptions
take place randomly and rardly, while floods and storms are the dominant types. They include
60% of the disasters that happened between 1988 and 1997. Some countries, such as Bangladesh,
experience such disasters amogt annudly. In comparison, the number of droughts and famines is
rather amdl, and they are concentrated in Africa Ada is clearly the continent with the highest
average number of disasters, followed by the American continent.
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Table 2: Average annual number of natural disasters, 1988-1997

Africa | America Asia Europe Oceania Total

Earthquakes 2 6 11 4 2 25
Droughts and 8 5 3 1 1 15
famines

Floods 13 22 34 9 4 82
Land slides 1 4 7 1 1 14
Storms 4 28 34 10 7 83
Volcano

eruptions 0 2 2 0 1 >
Other 14 10 14 7 1 46
Total 42 74 105 32 17 270

Source: International Federation of Red Cross and Red Crescent Societies, 1999: World Disasters Report 1999.
Geneva, IFRC, p. 147.

Statistics compiled by the Swiss Re show that since 1970 there has been an increase in
the number and extent of natura and technologicd disasters. According to the Swiss Re, the
reesons are growing population dendty, a risng amount of insured tangible assets located in
endangered areas and a higher concentration of property vaues in industridized countries. The
number of technologicd disasters (70-100) remained reatively stable between 1970 and 1986,
but strongly increased to 160-200 between 1987 and 1998. The number of natural disasters has
continuoudy grown from 40 events per year to 120 per year today. One of the reasons for this is
an improved information capacity (Swiss Re, 1999, p. 8).

4.2  Global Trends in the Number of Dead and Injured

The number of disasters does not entirdy reflect vulnerability, because it does not include
any quditative components that express the severity of a disaster. Among others, these can be
seen in the number of dead and injured. However, over time the number of disasters shows a
much stronger increasing trend than does the number of fatdities. Here, there seems to have been
a decreasing tendency, eg., a divergent deveopment (Figure 4). Presumably, the decrease in the
number of drought victims contributed to this. The composition of a data bank needs to be taken
into account; for example, the worldwide pandemic of 1917 was responsble for an extreme
deviation in the CRED database. As the study by Devereux (1999) shows, famines in the 20"
century have caused fewer fatdities and have shifted their occurrence, with a few exceptions,
from the north (eg., Russa) and Asa to Sub-Saharan Africa In addition, mortdity has been
reduced significantly. Previous famines in Russa, China and India, in part because of therr large
populations, resulted in more fadities than the more recent ones in Africa, even though these
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left up to one million people dead. Also, the causes of some famines connected with droughts lie
in government falures and conflicts. In the case of droughts, it is extremey difficult and very
inaccurate, to estimate the number of fatalities Therefore, the Munich Re usudly refuses to ligt
droughts as disasters. This fact should not be ignored when interpreting the data.

Figure 4: Number of disaster fatalities, 1900-1999
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A record of fatdities over time, beginning in 1900 and based on the data bank of the
Munich Re (Miinchner Riick, 2000b),}” adso shows divergent tendencies. An increase during the
1920s is followed by a notable decline during the period of the Second World War up to the mid-
1960s. This period is followed by ancther rise from the beginning to the middle of the 1970s. If
5 or 10 year moving averages are consdered, the phases of low disaster occurrence are more
ggnificant.

Magor deviations usudly result from a few extreme catastrophic events, for example an
earthquake in Italy with ca 90,000 dead in 1908, an earthquake in China leaving 290,000 dead in
1920, an earthquake in Jgpan killing 123,000 in 1923, cyclones in Bangladesh with 61,000 killed
in 1942 and 300,000 killed in 1970, an earthquake in Peru leaving 70,000 dead in 1970, a
drought in the Sahd cdaming 250,000 lives in 1972-1975, an earthquake in China with a desth

17 All major events on the CD-Rom were taken into consideration with the exceptions both of a drought in India
(1965-1967), which supposedly killed 1.5 million people, and a rupture of a dam in China in 1938, which was
caused by an intended blow up. The results were reached by basic analyses and need more processing. Significant
events were chosen, since in these cases the retrospective analysis is more reliable than the inclusion of less
significant events.

24



Is the World becoming a More Risky Place?
toll of 290,000 in 1976, and a cyclone in Bangladesh with 139,000 fadities in 19918
Therefore, the fluctuating numbers of fatdlities in the course of the 20" century do not alow for

the determination of aclear trend.

Figure 5: The number of dead from disasters (major events), 1900-1999 *
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For a more exact assessment, it is necessxy to include both the death toll and its
percentage of the world population, which has grown tremendoudly during the 20 century (from
about 1.65 hillion people in 1900 to about 2.5 hillion in 1950 to 6 hillion in 1999). Figure 6
shows a smilar trend. This is dso a rough cdculation; a more detailed analyss should cover the
trends of individud countries and the desth toll relaive to esch country affected.!® As specified
in the conceptua section of this study, andyzing some characteristics of extreme catastrophic
events, such as frequency and duration, could lead to more detailed results. In this case, socid
coping capacities would then be neglected.?°

18 For more on the number and scale of natural hazards, see also Worldwtach Institute, 2001

19 In a historical study, Nussbaumer (1996) tried to compile materia on natural disasters into a chronicle of
catastrophic events starting in 1500. Besides describing the difficulties of gathering reliable data in general, he
states: “Historically, an increase in the number of catastrophic events cannot easily and clearly be proven. A risein
the number of recorded catastrophic events rather indicates improved reporting than clear evidence of a more violent
nature....In spite of al prophecies the relative death toll per event has considerably declined... (p. 11, own
translation).

20| ooking at hurricanes in the United States, the Swiss Re (Swiss Re, 1999, pp. 10-13) demonstrates that cyclical,
that is “periodically recurring factors in the realm of natural climate variability,” have supposedly been responsible
for a rise in the number of hurricanes since 1995. It is assumed that precipitation in the western Sahel, stronger
ocean circulation as well as the El Nino phenomenon contributed to the increase. From 1944 to 1967, a total of 16
hurricanes of category three to five occurred, but only six from 1968 to 1994. Hurricanes in the US have not shown
any tendency to continuously increase since the middle of the 20" century.
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Figure 6: Relative number of dead from major disasters as a percentage of the global population,
1900-1999*
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Source: authors™ calculation on the basis of datafrom Miinchner Riick, 2000b; United Nations, 1998. World
Population Prospects: The 1998 Revision. New Y ork.

As table 3 shows, based on the CRED data bank, if the number of desths are considered,
no dear confirmations are possble concerning a risng or declining vulnerability to disasters
during the last four decades.
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Table 3: Annual average number of fatalities* by region and in 5-year periods, 1973-1997

Africa America Asia Europe Oceania Total (and as %
of the population)

1973- 84,4131 8519 | 68454 | 2318 107 163,811 (0,0040)
1977
1978- 1,436 3,172 16,529 1,406 35 22,579 (0,0005)
1982
1983- 115,2693 10,853 17,073 2,302 189 145,686 (0,0030)
1987
1988- 12,272 5,248 63,4354 2,352 138 83,445 (0,0015)
1992
1993- 7,919 3,065 19,078 1,996 149 32,206 (0,0006)
1997
1973- 44,262 6,171 36,914 2,075 124 89,546
1997

* all confirmed dead and missing

Main causes of death:

! Drought in Ethiopia 1974: 200,000 dead

2 Earthquake in China 1976: 242,000 dead

3 Drought in Ethiopia 1986: 300,000 dead

4 Cyclonein Bangladesh 1991: 139,000 dead

Source: according to the International Federation of Red Cross and Red Crescent Societies, 1999: World Disasters
Report 1999. Geneva, IFRC, p. 139; concerning the death tollsin Ethiopia, China, Bangladesh see OFDA/CRED,
2000: International Disaster Database EM -DAT; http://www.md.ucl.ac.be/cred/wdr1999.htm; United Nations,
1998: World Population Prospects. The 1998 Revision. New York.

The andyss of average annud death toll shows that during the last decades fewer people
died than in the mid-1980s. This holds true especidly for Africa, probably because of improved
nationa and internationa assgtance in times of drought, a least where former droughts are
compared to the drought in sub-Saharan Africa & the beginning of the 1990s (the high desth toll
in Africa in the 1970s and 1980s was due in large part to the famines in Ethiopia).This may aso
result from fatalities caused by disasters being erroneoudy attributed to the war-like conflicts in
Africa, which are occurring more frequently. In Ada, the trend is less clear. Between 1988 and
1993, a cyclone hit Bangladesh (1991), leaving 139,000 persons dead. This pushed the number
of desths above the average (IFRC 1999, p.139). In generd, the trend curve, influenced by a few
but very deadly events, shows extreme and divergent deviations, which are not sufficient for
drawing clear conclusions.
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If differentiated by types of disaster, droughts, famines and earthquakes emerge as the
deadliest catastrophic events during the 1970s and 1980s (see table 4; differences between tables
3 and 4 are probably due to aggregeting differently). During the 1990s, these events seem to
have killed fewer people, possbly because of improved disaster assstance or prevention. As to
other types of disasters, no clear trends can be found regarding the number of dead; the number
of dead because of floods remained more or less constant. The category of storms, however, is
drongly influenced by a sngle extreme evet (i.e a cyclone in Bangladesh in 1991 leaving
139,000 dead).

Table 4: Average annual death toll* by type of disaster and per 5-year period, 1973-1997

Earth- | Drought | Floods | Storms | Land | Volcanic | Other Total
quake and Slides | eruption
Famine

1973-1977 | 61,752 | 83,800 |7,236 | 6,949 999 34 1,750 162,520
1978-1982 | 6,920 115 |5550 | 4,388 369 129 2,702 20,174
1983-1987 | 3,775|112,062 |5120 | 6,411 696 |4,714 6,172 138,951
1988-1992 | 15,037 | 2,128 |8,642 |32,486 1,094 151 14,943 74,481
1993-1997 | 4,596 186 |7,671 | 4,331 792 66 6,401 24,043
1973-1997 | 18,416 | 39,658 | 6,844 |10,913 790 |1,019 6,394 84,034

*included are al confirmed dead, missing and presumed dead.

Source: International Federation of Red Cross and Red Crescent Societies, 1999: World Disasters Report 1999.
Geneva, IFRC, p. 143.

Smilar to the andyss of deveopments of the last century, population growth should be
taken into account when analyzing the last three decades

4.3  Global Trends in Damages in Relation to Total Tangible Assets

As a firg overview, figure 7 graphicaly illustrates the development of damages since the
beginning of the 20" century. It shows a significant increase in damages, which is connected to
an improvement in disagter assessment. The numbers shown are not adjusted for inflation.
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Figure 7: Economic value of disaster damages in million US$, 1900-1999
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In addition to the difficulties of ascertaning the economic vaue of disaster damages
discussed above, another problem of interpretation emerges. The property damages experienced,
rigng in absolute terms and expressed in monetary units, may reflect a rea growth of damages, a
risng living standard with mounting property vaues or an inflationrinduced increase. To take
this into account, the Munich Re has cdculated both the inflation-induced incresse and the
increase in property vaues owing to rigng standards of living dnce the early 1970s. To roughly
gpproach the changed sandard of living, the Munich Re chose the gross domestic product
(GDP). This proved to be a more redigtic indicator than liabilities for damage incurred or “fixed
reproducible tangible wedth,” since the data are not avalable for dl countries. The GDPs of
Gemany and the United States corrdate reatively well with the mean sum insured of the
homeowners’ insurance. Consequently, the Munich Re adjusted the increase in vaues to the
difference of the GDPs between the year the disaster occurred and 1999 (“GDP-adjusted total
damages’). The Munich Re concludes that regarding the increase of losses triggered by mgor
natura events, inflation and a genera accretion of vaue during the years 1970 to 1998 play an
important role. But the insurance company further reasons that damages are clearly on the rise in
red terms. According to the Munich Re, the GDP-adjusted economic damage amounted to US$
315 bhillion in 1970-79, US$ 283 billion in 1980-1989 and US$ 636 hillion in 1990-1999. The
damage figures provide clear evidence of an increase in the 1990s compared to the 1980s.
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According to the Munich Re (1998, p.19), the economic losses are digtributed relatively
evenly: storms, floods and earthquakes each make up 30% of the recorded losses, other hazards
accounted for the remaining 10%. Storms lead the datistics of insured recorded losses (two-
thirds of al recorded insured losses), “because there is maximum insurance dendty for this
naturd hazard al over the world.” Earthquakes account for 20% and floods for 8% of the
recorded insured |osses.

During the observation period of 1970-1998, the Swiss Re records a total of 34 maor
disasters with damages reaching hillions. Twenty-four of them occurred between 1989 and 1998
and 11 between 1970 and 1988 (inflation-adjusted, but not adjusted to tangible wealth). The year
1997 presents an exception in a “series of record-hitting years sarting from 1989” in so far as El
Nino led to decreased hurricane occurrence in the US. (Swiss Re, 1999, p.9)

4.4  Industrial and Developing Countries: Are There Basic Differences in
Vulnerability to Disasters?

Clausen and Dombrowsky (1987, p. 264) have dready earlier pointed out that "most
victims are not found in places where disasters are most frequent, but where people are the
poorest.” Although based on older gatigtics, this observation continues to hold true according to
the recent World Development Report (World Bank 2000) where, for the first time, disasters are
presented as impediments to devel opment.

To explore possble differences in vulnerability to disasters between developing and
developed nations, the following issues should be considered:

1. countries numbers and dendties of population differ; therefore, a correct examinaion
must adjust for these differences,
2. the number of extreme events in deveoping countries can be very high as a result of

geographica locations and corresponding climatic conditions;

3. different degrees of urbanization and population densties near coastd areas are important
(Shah 1983);

4. in developing countries, the indirect or secondary losses are probably much higher than
the direct losses;, a comparison would show thet losses are underestimated in developing
countries.

5. differences in wvulnerability to disesers dso exit because of different prevention
mechanisms. For example, earthquake-proof buildings are more prevdent in the cities of
the indugtridized than in developing countries
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Figure 8: Number of disasters in 90 developing countries, 1960-1995*
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Source: author's calculation on the basis of datafrom CRED from 1995

Figure 8 shows an increase in the number of disasters. However, interpreting this data is
difficult. It is not clear whether this increase is indeed a trend or is caused by improved recording
of datain developing countries.

Figure 9 illugrates the deeth tolls in 90 developing countries between 1960 and 1995.
Apparently, except for a high fluctuation rate, there is no pattern to be discerned. Single disasters
dominate the picture. In some years, over 600,000 people were killed by disasters. According to
the CRED daa bank, the following disssters are the most ggnificant to have occurred in
developing countries during the last four decades (until 1995): Ethiopia (famine 1972: 600,000
dead); Bangladesh (cyclone 1970: 300,000 dead); Ethiopia (drought 1984: 300,000 dead); China
(earthquake 1976:. 242,000 dead); Ethiopia (drought 1974: 200,000 dead); Bangladesh (cyclone
1991: 139,000 deed); Ethiopia (drought 1973: 100,000 dead); Mozambique (drought 1985:
100,000 dead); Peru (earthquake 1970: 67,000 dead); Iran (earthquake 1990: 36,000 dead).?*

2 These figures provided by CRED partly differ from those of Munich Re presented earlier in chapter 4.2.
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Figure 9: Number of deaths from disasters in 90 developing countries, 1960-1995*
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* All countries are devel oping countries with more than three million inhabitants
Source: authors” calculations on the basis of datafrom CRED from 1995

Notably, during this period dl 40 disssters with the highest deeth tolls took place in
developing countries, with the exception of an earthquake in Itdy, which left 4,800 persons dead
(Swiss Re, 1999, p. 38). This devdlopment may be caused by a growing number of natura
hazards or by a lack of protection sysems in developing countries. The most recent World
Development Report published by the World Bank dsates that between 1990 and 1998
developing countries sustained 94% of dl 568 of the more severe natura disasters worldwide
and over 97 % of dl fataities (World Bank 2000, p. 170). Further, the report indicates that
poverty and economic underdevelopment aggravate the negative effects of disasters. Developing
countries are especidly vulnerable as they have only limited possbilities to prevent and absorb
hazardous events. It is edtimated that people in low-income countries have a four-times higher
chance of being killed by a disaster than people in high-income countries (IFRC 1993). Other
publications dso refer to this vulnerability. Although sharing a dmilar pattern of disasters
annudly, 2900 people die on average per year in these events in Peru, while in Japan the
number is only 63 (Anderson and Woodrow, 1989). Average costs per event as a share of the
GDP is edimated to be about 20% higher in developing than in developed countries (Funaro-
Curtis 1982; quoted in World Bank 2000, p. 171).

On the whole, only a few studies consider the impact of disasters on poverty. These show

that the effects can be severe. In Ecuador, it is thought that EI Nino increased the incidence of
poverty by more than 10% (Voset a., 1999; quoted in World Bank, 2000, p. 171).
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4.5 Vulnerability to Disasters in a Historical Perspective: Two Case Studies

The trends presented above demondrae the difficulties in interpreting the long-term
devdopment of disasters. In the following paragraphs, two higorical case gudies illudtrating
vulnerability to disaders are presented to exemplify the long-term development of prevention
systems and vulnerability.

4.5.1 Reduced Vulnerability to Hunger Crises

India serves as an example of a country that has reduced its vulnerability to naturd
dissgters, specificaly famines, despite consderable population growth.?? In reaction to Indian
hunger crises, famine codes have been developed. After a long process, these codes findly have
been edablished as inditutiond innovations. The public fight againg hunger has a long tradition
in India; this provides a background against which to consider the political actions of the 19 and
20" centuries. The resulting programs and projects after recurring famines led over time to a
gynthess of experiences, which were incorporated into a legd framework. In 1880, these
experiences were included in the recommendations of the Famine Commission, which prepared
region-specific regulations (Famine Codes) to be applied by locd adminidrations in the case of
an imminent famine. When a famine has been determined, a pre-determined program is initiated
and can be adjusted to the particular Situation. The program does not run ad hoc, but has a lega
base. The stages of the program include fird, the redlease of public stocks and the increased
digribution of food to so-cdled "ration shops” second, an intendfication of public works
programs (including investigeting the impact of food ad on prices, ec., in tet markets); third,
the free digribution of food aid. In federd sates such as Maharashtra, public works programs are
legdly guaranteed in times of crises (Dev, 1995). Two qudities of the Indian date played a
decisve role in implementing the program. Firs, it has a well-organized adminidration with the
ability to take action, and second, it has a functioning political sysem to implement the actions.
The gable political conditions, including freedom of speech, etc, were decisve factors in
sudaining the Famine Codes. The implementation of l|abor-intensve public works programs,
which pay wages in money or in kind, as well as the free digtribution of food to people who are
unable to work are till used today ( Dreze and Sen 1989; von Braun 1995). In the 1990s, it was
discussed as a measure to be extended to the whole of India The shaping of the public works
programs is thereby adjusted to the extent and the characterigtics of a criss with respect to
chronologica sequence, regiond concentration, technologies and choice of actions. In the
framework of the public works programs, crises and the inditutional resctions as pat of the
Famine Codes affect each other.

22 \Whether or not to include famines in the category of natural disasters is open to debate. In his list of major
famines in the 20th century, Devereux (1999, p. 6) shows that only a small number of them are drought-induced,;
usually conflicts, failed government policies, etc., are also responsible.
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Coping draegies to prevent hunger do not adways lead to more postive results.
Sometimes the reverse occurs. For example, in Sudan the exigting laws and regulations to reduce
hunger lost ther effectiveness because of wars and socio-politica upheavas during the 1980s
and 1990s. From the 1920s until Indias independence in 1956, the British adminigtration built on
its experiences there and introduced policies to avoid famines. The basic principles conssted of
offering fast assdance to persons in need, including public works programs, and of fredy
distributing food to persons unable to work. Giving up this hunger emergency policy after 1956
resulted in a dronger dependence on informd inditutions (family assstance) and traditiond
coping drategies (eg., the Idamic sysem of zakat). However, the famines of the 1980s exposed
the weaknesses of these systems (Teklu et a, 1991).

Smilaly, a the time of the famine of 1984, Ethiopia benefited from rdatively effective
regulaions and a principdly effective organization cdled the Rdigf and Rehabilitation
Commisson (RRC). Unfortunately, politica dirigisme weskened the power of the commisson
during the criss, and the exiding conflict and war Stuaion further hindered the fight againgt
hunger. This serves as another example of the impact of palitics on vulnerability to disaster.

Crises of poverty dso lead to the development of nongovernmental coping strategies with
postive long-term effects. (Micro-) finance systems and cooperatives are sgnificant examples.
The famines of the 19" century in the German region of Westerwald, for example, led to loca
consumers  cooperatives (cdled bread associaions) and findly to the foundation of the
Raiffeisen Cooperative.

Initiated by Friedrich Wilhdm Raiffeisen, charities were founded tha laer turned into
«df-help organizations and mutua loan societies. Other regions such as the Odenwad
experienced smilar developments. Today, the Grameen Bank in Bangladesh is a wdl-known
example of a successfully established program that began at the locd level and then developed
into an inditution that could offer better protection from exising crises. In case of floods, for
example, the Grameen Bank permits savings bank depositors and borrowers to raise loans to tide
them over in a time of emergency. So far, these compensations in difficult times have been very
successful. The Grameen Bank was conceived as an instrument to fight structura poverty and
especidly to strengthen the postion of the poor in the rurd finance systems. Meanwhile, it has
proved to be a reiadle indrument to prevent trandtory poverty crises on the household leve
(Zdler et d., 1997).
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4.5.2 The Long-Term Evolution of Vulnerability, Exemplified by the Peruvian
Earthquake in 1970

Oliver-Smith (1994, pp. 31-48) illudrates the long-term evolution of vulnerability with
the example of the Peruvian earthquake in 1970. According to his andyds, the geness of the
severe earthquake that killed 70,000 persons lies in the Spanish colonization, which began 500
years ago. Origindly, the indigenous population used five mechanisms to adjust to the multiple
naturd events in Peru (freezing temperatures, cold waves, avalanches, El Nino, earthquakes,
floods occurring after snow melts, volcano eruptions). These mechanisms were: 1) risk averson
by usng different ecologicd dtes, 2) an emphass on smdl towns as the prevaling form of
sttlement, 3) a congtruction method adapted to earthquake-prone aress, 4) taking precautions
such as gtoring provisons for emergencies, and 5) handing down the experiences of disagers in
the form of myths from generation to generation. The arrivd of the Spanish changed the method
of congdructing houses to two-gtory buildings with overhanging roofs on narrow dreets. Ignorant
of locd knowledge, the Spanish resettled the indigenous population in regions prone to disagters,
such as floods. Also, within a few decades the storage buildings were given up because of
compulsory levies imposed by the Spanish. In totd, the changed mode of settlement and
condruction as wedl as the modified building materids resulted in increased vulnerability to
hazardous events in the Cdlgon vdley. In 1970, an earthquake-induced avaanche buried
severd larger villages. The earthquake dso caused the collapse of the houses that were not built
with the earthquake-proof method. About 10,000 people died in the departmental capita Huardz
done. The Perwvian society’s drong concentration on the nation's capitd, Lima, caused
additiond difficulties, which greetly obstructed the coordination of assstance in the provinces.

This example demondrates that there can be a condderable time lag between the
evolution of vulnerability and its manifedation in a dissster. At the same time, it shows the
difficulties in determining trends in wvulnerability based on quantitative andyses excdusvey
referring to the present Situation
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Summarizing Conclusions

36

The following conclusions can be drawn from this study.

The term “vulnerability” to disasters is rlevant for a world changing in technologicd and
stlement sructures. However, the term is vague, which complicates its andyss. If the
interaction between naturd events and sociad mechanisms of protection are included
when consdering vulnerability, trends could be affected by changes in ether of these two
factors. The interactions could have intengifying or conflicting effects.

The totd sum of naturd hazard events does not seem to have incressed (Blaikie et 4.,
1994), but this is probably not true for al types of disasters. Independent of the dill
unanswered questions about natural or anthropogenic causes, the frequency and duration
of some types of disasters (extreme wesather conditions, e.g., sorm tides in the Bdltic Sea
area, see Beckmann and Tetzlaff, 1998, cited in Plate et a., 1999) probably did incresse.

To assess vulnerability, not only disaster events but aso protection structures and coping
mechanisms must be consdered. These do not develop uniformly. Here, aggregated
observaions yidd little helpful information. Vulnerability can be manifested on different
levels of andyss, from the individud to the household to the region and dstate. As
exemplified in two case dudies, vulnerability must be assessed in dynamic contexts and
not only as a condition.

The present dissster detistics provide only a limited bass for a comprehensve
understanding. There are no aufficient and long-term comparative data, a least not for a
dissggregated andyss. This unfortunate Stuation provides opportunities for playing with
public perceptions and exaggeraions on the one hand, and lack of policy action on the
other hand. The data problem clearly hinders the underdanding of vulnerability
condderably.

Vulnerability differs according to the type of disaster. Some forms of disaster such as
famines seem to be less serious today (measured by the number of dead) than at the
beginning to the middle of the twentieth century. Apat from this, there are changes in
regional occurrences.
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In spite of the above mentioned limitations of more detalled andyses, the following
trends emerge:

on the whole, the number of registered disasters is rising, but the effect of improved
data collection on this may play arole;

people in developing countries suffer the most from disasters,

a most rdevant daidtic, the number of disaster-related deaths and the probability of
death from disasters have declined in the last two decades, which may be counter
generd perceptionsin indudtridized countries;

the economic costs - according to exidting datigtics - are risng. This increase seems
to exceed the genera increase in economic wedth. Whether this dso means an
increase or decrease in vulnerability depends on the level of analysis and context of
livelihood conditions (e.g., households, countries, types of disagters, etc.); no broad
generdizations are possible based on exigting data.

some determinants of wvulnerability (such as urbanization) indicate that it is
reasonable to expect a future rise in the number of disasters and in the economic
damage but probably not in the disaster related mortality.

To reduce vulnerability, progress in technicd, economic and socid protection
dructures and indtitutions are necessary. While this is partly a function of economic
devdopment, it requires draegic invetments in organizations, knowledge, and
research to strengthen capabilities of protection againgt vulnerabilities.

Among the implications for research, the following are highlighted:

Indications about how to reduce vulnerability should be derived from the andyses
of draegies and best practices, that have proven successful in avoiding and
mitigating dissstersin different environments,

Systematic and detailed regiond and comparative studies are recommended. These
need to draw on comparable data bases in order to identify tendencies in the causes
of dissster related vulnerability. The resulting findings then could be integrated into
vulnerability mapping and policy responses.

Along with aspects of technica vulnerability, socid, economic, and political factors
should be examined.

The recording of economic damages should be based on comparable, standardized
registers. Here too, research efforts could make a vauable contribution in order to
srengthen the information base for broadly defined risk-markets.
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