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Abstract 

On the global scene, but particularly in 
modern societies, we are inevitably faced with 
more and worse disasters in the future. There 
will be both quantative and qualitative 
increases in the negative direction. This 
stems from two major factors inherent in the 
very structure of social life. For one, 
disaster agents and occasions will almost 
certainly increase as a result of basic human 
and group characteristics. In addition, 
because of certain social trends there will be 
changes in risks and vulnerabilities that will 
have unfavorable effects on impacted 
populations and societies. To recognize these 
upcoming transmutations in disasters is not to 
argue that nothing can be done by way of 
disaster planning. In fact, our view is just 
the opposite; any effective and efficient 
planning necessarily requires a clear 
recognition of the reality of what is very 
likely to occur in the 21st Century. 



INTRODUCTION 

One of the major findings of disaster studies is that crisis 
relevant organizations tend to look backwards in time, at the last 
and biggest emergency and/or disaster to have happened in their 
jurisdiction. That occasion is usually taken not only as the 
maximum probable but as the kind of disaster for which there should 
be preparation. (We will ignore in this paper, the dysfunctional 
consequences there can be for societies and communities that take 
this stance, -but for an example see Forrest, 1979). 

This kind of thinking is not peculiar to crisis relevant government 
agencies. The nondisaster organizational literature fully 
documents how most companies and industries tend to look to the 
past in their planning for whatever they undertake. But studies 
also show that the most successful groups are those that look to 
the future. That is one reason why such companies and industries 
are likely to have strong research and development (R t D) programs 
which project into the future and plan to meet upcoming needs. 

Usually social science researchers are askedto say something after 
problems arise. They often look at a recognized problem, one 
already in existence, and indicate its nature and how it might be 
dealt with. However, another major responsibility of scientific 
research is to look into the future and say something about yet 
unrecognized problems, those that are latent and which have not 
fully manifested themselves so far. It is a very significant 
future problem in the disaster area that we want to discuss, namely 
that the world will have more and worse disasters in the future 
than it presently has or has had. 

After this introductory section, our paper has two major parts, and 
a briefer concluding statement. 

In the first part, we discuss the socially generated increases in 
disaster agents and occasions that certainly can be expected in the 
future, some that are already occurring, others that are yet to 
appear in full form. 

In the second part of the paper, we note the enlargement of social 
risks and vulnerabilities that is inevitably happening in the 
disaster area as the result of larger and macro social trends and 
drifts changing human behavior and societies. 

In our concluding section, several general implications of these 
occurrences for disaster planning are noted, as well as stressing 
that our observations should be taken as a source of hope for a 
better 21st Century since they anchor any proposed changes in 
disaster planning efforts in the real world. 

It is our view that our remarks apply globally across the board, 
but particular countries and specific communities may deviate 
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somewhat from the general picture, although this will become 
increasingly less so. What we discuss is especially applicable to 
so-called developed countries, the highly urbanized and 
industrialized societies found in almost all of Western Europe, the 
United States and Canada, and some places in Asia such as Japan and 
Australia. But as so-called developing countries move towards the 
social patterns and structures prevailing in developed societies, 
and most are moving in such a direction, our comments would be also 
increasingly applicable. However, our focus in this paper are the 
developed countries, although for purposes of comparison examples 
or illustrations from developing or semi-developed countries will 
occasionally be given. 

In the main, our remarks will be mostly about disasters. In fact, 
we will primarily be discussing those crisis occasions generated by 
the threat of or the actual impact of relativelv sudden natural and 
technological disaster agents (such as earthquakes, toxic chemical 
spills, floods, radiation fallouts, hurricanes, forest and brush 
fires, landslides, explosions, volcanic eruptions, structural 
failures, tornadoes, transportation wrecks and crashes, avalanches 
etc). Thus, our observations may have to be selectively qualified 
as to their applicability for certain related kinds of crises that 
entail usually slow moving and/or very diffuse agents such as are 
involved in social occasions like famines, droughts, epidemics, 
toxic poisonings through hazardous wastes, radiation contaminations 
through radon gas, many air and water pollution episodes, etc. For 
other even more different kinds of crises, especially the ones 
involving social conflicts such as in wars, revolutions, riots, 
terrorist attacks, acts of sabotage, product tampering, etc., our 
comments may be less applicable. 

Actually all social crises, almost by definition, share certain 
aspects in common. Thus, many of our observations should apply 
across-the-board. The problem in extrapolating our observations is 
that on the basis of the research base that we use, we can not at 
present clearly discern all that is generally applicable across all 
crises and that which is only partially or not applicable at all in 
the slower moving and/or the conflict type ones. 

The social science research base used for our analysis is somewhat 
uneven but fairly extensive nonetheless (for the English language 
literature up to 1979 see Quarantelli, 1984a; for the work done in 
Japan up to the same time, see Yamamoto and Quarantelli, 1984). 
The Disaster Research Center (DRC) with which we are associated, 
alone has done over 530 different field studies of disasters and 
mass emergencies. For this paper, the examples and statistics 
cited are drawn from various sources but especially from the 
publications listed in the extensive annotated bibliography on 
hazardous materials disasters by Hughes (1991); most of the 
unreferenced illustrations and figures are also drawn from earlier 
articles of ours (Quarantelli, 1991a, 1991b, 1991~). 
We primarily want to discuss the social factors fairly directly 

2 



involved that will bring about more and worse disasters in the 
future in Western type industrialized and urbanized societies. 
For the most part, our focus will be on the more immediate or 
proximate factors. However, these exist within a larger social 
macroscopic context. While it is not our intent to discuss these 
macro factors in any detail, we will note them as the more general 
and indirect background conditions that are present. 

The societies which we will focus on have additional significant 
non-disaster social characteristics other than being highly 
urbanized and industrialized. They have cultural values and 
beliefs which emphasize productivity of goods, economic growth, 
national wealth and international competiveness (see Smelser, 
1991). This orientation is based on improving technology and its 
application in all spheres--agricultural, industrial and 
informational. The continuing drive towards technological growth 
and application means an acceleration of long standing trends 
towards structural differentiation and complexity which are mostly 
to be handled by bureaucratic organizations. This is also 
accompanied by increasing pressure towards democratization 
(identified by de Tocqueville as a driving force in the West in the 
19th Century). This pressure includes a drive for the rights of 
citizenship, inclusion and participation in the polity, equality, 
justice, and adequate welfare provisions (see Meyer, Boli and 
Thomas, 1987). All the mentioned factors--as well as the more 
proximate ones we shall soon discuss in more detail--will affect 
the appearance, characteristics and dynamics of disasters, and the 
planning and managing of such occasions. 

INCREASES IN DISASTER AGENTS AND OCCASIONS 

1. There are new and increasing kinds of technological accidents 
and mishaps that were almost non-existent prior to World War I1 and 
that will increasingly result in disasters. 

To the category of so-called natural hazards has been added a 
relatively newer category of technological accidents and mishaps. 
These are the disasters in the technological area resulting from 
human errors and collective mistakes of groups (see Lagadec, 1982; 
Perrow, 1984). To the I'Acts of Godtv, the human race has now added 
the "Acts of Men and Women1'. We will ignore here for purposes of 
this paper that many disaster theorists have come to argue that at 
one level all disasters can be attributed to human and group 
actions and decisions, and that there is no meaningful distinction 
between %aturaltv and lvtechnologicaltf disasters, see, for example, 
Wijkman and Timberlake, 1984; Quarantelli, 1987, 1991a; Rochford 
and Blocker, 1991. 

The advent of this change has been described in various ways. One 
of the better statements is by an Australian disaster researcher 
who has written: 
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In many respects, technological hazards are a 
relatively new class of danger to which 
contemporary society is only just beginning to 
face up. Disaster wrought by the unintended 
consequences of technology has largely been a 
product of the large-scale industrial 
developments instigated by the eighteenth 
century 'industrial revolution'. Mishaps 
associated with technology have occurred ever 
since the first implement was developed by a 
human. However, the scale of consequences, in 
terms of social disruption and the threatening 
of the social infrastructure, did not reach 
conspicuous proportions until the development 
and concentration of large industrial 
complexes to mass produce a myriad of goods. 

The author then goes on to note: 

This and the activities associated with 
industrialisation--the discovery and invention 
of new energy sources together with large- 
scale production and storage requirements; the 
establishment of transportation modes, haulage 
routes and depots; the need for disposal of 
unwanted or unintended wastes; increasing 
amounts and danger of atmospheric pollutants; 
the development of mass passenger transit 
sources, networks and stations--have produced 
conditions which, albeit inadvertent by- 
products of the push for lprogressl, have 
jeopardised public safety and increased 
community vulnerability to range of hazards. 

He concludes: 

As pre-conditions for disaster, however, their 
significance has not penetrated the collective 
consciousness to the point where they have 
sufficiently influenced specific thinking and 
subsequent practices of relevant public 
sectors such as emergency services agencies, 
land-use and planning departments, 
environmental protection bureaus, or 
occupational health and safety branches 
(Britton, 1991b: 1-2). 

We will note that the major threats are currently in the chemical 
and the nuclear area. The manufacture, processing, transportation 
or distribution, storage, and the application or use of many 
products of these two areas are inherently hazardous. They almost 
insure quantatively more and qualitative worse future disasters. 
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a. The chemical area. 

In addition to not being benign, the whole chemical enterprise is 
on a massive scale. In the United States alone, the chemical 
industry is about a 200 billion dollars a year enterprise which 
manufactures tens of thousands of different chemical annually, with 
more than 20,000 of them produced in amounts exceeding 1,000 000 
pounds every year. Thousands of new chemicals are created every 
year adding to the more than four and half million types currently 
registered by Chemical Abstracts. Without doubt some of the new 
created substances represent potential hazards. Chemicals have 
truly transformed the world and modern societies are impossible 
without them; their use reflects a widespread desire to have higher 
standards of living and particular lifestyles which otherwise could 
not be achieved. The technology of chemistry has not imposed 
itself on the human race; it has been consciously developed and 
applied because of the perceived and actual benefits involved. 

There are multiple risks associated with the production, 
transportation, storage and use of dangerous chemicals. The 
heterogeneity of the threats is not always recognized. In the 
instance of chemicals we have references to substances that can be 
liquid, gas or solid; we are talking of material that can explode, 
burn, asphyxiate, poison, corrode, and otherwise damage'and destroy 
property, lives or the environment. Or put another way, there are 
multiple ways in which human and other organisms, plant life and 
fauna, and physical material objects can be destroyed, damaged or 
other directly negatively affected by a dangerous chemical. In 
short, a chemical emergency or disaster can involve many perilous 
happenings unlike a typical earthquake or a volcanic eruption. The 
referents of the term "chemical hazard" are multiple (Quarantelli, 
1991: 53). 

The relative recency and recognized nature of these threats is 
perhaps attested to by the fact that when we started research about 
40 years ago, chemical disasters were simply not mentioned as a 
major or frequent risk, although the first systematic social 
science study ever undertaken was of a munitions explosion from a 
ship collision in the harbor of Halifax, Canada in 1917 which 
killed nearly 2,000 people and destroyed a two square mile area 
(Prince, 1920). Even a major explosion in Ludwigshafen in Germany 
in 1948 which killed about 245 people and injured thousands, led to 
no social science studies or even much attention to the problem of 
social planning for chemical disasters. Some work on isolated 
instances of such disasters was undertaken starting in the early 
1960s by DRC; similarly, a major fire at the refinery at Feyzin, 
near Lyons in 1966 also led to a pioneering French social science 
study, see Chandessais, 1966. But highly systematic and continuing 
research did not occur until DRC launched a massive three year 
research effort in 1978 which looked at local preparedness for 
chemical emergencies in 19 communities, and studied 20 actual 
chemical disasters in the United States and Canada (see Gray and 
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Quarantelli, 1981). 

Since those studies, the incidents of chemical emergencies and 
disasters have continued to increase around the world. For our 
purpose, there are several interesting aspects oftheir more recent 
appearance as socially problematical issues which should be noted. 

For example, even localities which in the past had none or few 
risks from natural disaster agents, are now vulnerable if they have 
any roads; railways or navigable waterways in the vicinity of toxic 
chemical spills, explosions, or fires. In a sense, the development 
of major transportation infrastructures has reduced the geographic 
selectivity of possible disaster impacts. Almost any inhabited 
areas of societies have now become vulnerable to disasters from 
hazardous chemicals even though there be no manufacturing, storage 
or use facilities in the vicinity. 

Furthermore, the threat of greater disasters of this kind is 
increasing because of the greater amounts of dangerous material 
involved. For instance, from 1960 to 1980, not only has the number 
of seagoing tankers carrying petrochemicals doubled, but their 
shipping tonnage has expanded sevenfold! Economic considerations 
are leading to the use of ever larger tankers. So, increasingly, 
there is something bigger to spill, explode, or burn on waterways 
as illustrated by the Amoco-Cadiz oil spill off the Brittany coast 
and even more dramatically the Exxon Valdez oil spill. 

Also, not only are there more trucks on the roads then ever before 
(413,000 tank trucks regularly transport hazardous materials in 
bulk in the United States), but they are increasingly larger (e.g., 
including the advent of double and triple length trucks). Of the 
over 1.5 billion tons of hazardous materials transported annually 
in America, over 60% go by truck. In fact: 

At any one given time, five to 15 percent of 
all trucks on the roadways carry hazardous 
substances. With the large number of trucks 
on the roadway system, an accident involving 
the release of dangerous substances is 
inevitable (Kozub and Stone, 1990: 1). 

All the figures cited above continue to be on the rise. 

It might be argued that there has been only one Bhopal scale type 
disaster so far. But it will be astounding if we do not have 
others eventually (see Shrivastava, 1987). Now the safety and 
accident prevention programs of the chemical industry in many 
developed societies are elaborate and impressive (see Quarantelli, 
1984b), although less so in developing countries. But the 
multiplicity and range of what can go wrong in the chemical area 
has so increased, that statistically we are becoming increasingly 
vulnerable. Given all of this, it is not surprising that some 
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scenarios for an LPG explosion in or near a major port area in 
Southern California have projected a possible 70,000 dead and 325 
million dollars of property damage (Bahme, 1978: 189). 

Of course, to the in-plant and transportation kinds of acute 
chemical types of disasters, we have also been adding the more 
slowly developing and diffuse types associated with hazardous waste 
sites (see Peck, 1989). Love Canal and Times Beach in the United 
States as well as Seveso in Italy are examples of what we may 
expect more in the future. In fact, the Seveso Directive issued in 
1982 by the Council of European Communities seems to accept the 
probabi.lity of such future disasters in the future by attempting to 
set as legal policy the idea that citizens must be adequately 
informed of the nature of and extent of existing hazards, the 
planning measures being undertaken, and what might be expected of 
a disastrous occasion. 

b. The nuclear area. 

Another increasing source of danger is the nuclear power industry. 
It has less than a half century existence. But it was developed 
because it initially seemed to offer a relatively dependable and 
relatively inexpensive source of energy especially for industrial 
expansion, compared with other energy sources such as oil which was 
seen as eventually depletable and increasingly costly to obtain. 
However, there are risks associated with nuclear power. First 
there was Three Mile Island, then Chernobyl. We may expect more 
along those lines given that there are over 435 commercial nuclear 
plants in existence at present. In fact, in June, 1987, a retiring 
member of the Nuclear Regulatory Commission predicted a 45% change 
of a meltdown in a nuclear plant somewhere in the United States in 
the next 20 years (James R. Asselstine quoted in The New York 
Times, June 7, 1987). The problem exists elsewhere because the 
nuclear power plant in Mihama, Japan, in February, 1991 apparently 
came close to a nuclear meltdown. It should be noted that such a 
happening would probably have paled the negative effects from 
Chernobyl, which contrary to much popular and even official 
thinking was far from a worst case scenario. 

Apart from in-plant nuclear plant problems there are the risks 
associated with the transport of nuclear wastes over long 
distances. In the United States, by the year 2000, there will be 
about 47,900 metric tons of spent fuel, compared to 12,900 tons in 
1985, to be shipped to some deposit somewhat. In addition, there 
will be hundreds of shipments of military generated radioactive 
material; in 1979 it is known that there were 1,904 separate 
shipments totalling around 25 tons. Our point is that the material 
is going to have to be transported from many places to some chosen 
sites, and naturally that raises the probability of some accident 
in all countries undertaking such transportation (this is 
complicated by the fact some nations, including European ones, ship 
their nuclear waste overseas). 
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Almost as ignored as the danger in this kind of transportation is 
the inherent risk in that many military bases have stored nuclear 
weapons. In the United States alone, it is known that at least 32 
accidents involving them have occurred. Rather disturbing is a 
recent US government report that both the Navy and the Army 
generally have not coordinated their planning for nuclear weapons 
accidents on base with surrounding local and state emergency 
management groups--it is said that to do so would compromise 
national security, although oddly the Air Force coordinates its 
planning with that of the civilian authorities (Government, 1987). 

We are of course assured in this report that in the United States: 

According to DOD and the Department of Energy 
(DOE), extensive security measures have made 
the possibility of an accidental nuclear 
detonation virtually nonexistent (1987: 2). 

Perhaps, but in 1979 just a few months before the Three Mile Island 
accident, 
said: 

Such flat 

the Atomic Industrial Forum published a statement that 

Nuclear power plants are designed and built to 
withstand every conceivable Acts of God--and 
some inconceivable ones as well (quoted in 
Chronicle of Hiaher Education 4/1/79, p. 20). 

and unqualified assertions of total safety are, in our 
mind, unwarranted by any kind of reliable data and strains the 
credulity of anyone without a vested interest in such declarations. 

These kinds of statements of course are not peculiar to the United 
States; in 1978 a representative of the British Department of the 
Environment wrote that: 

the transport of spent fuel creates no 
significant risk. ..the position appeared to me 
to be so clear that I say no more about it 
(quoted in Kirby, 1988: 318). 

Studies show these kinds of arrogant and condensing kinds of 
pronouncements frequently infuriates average citizens. More 
important, there is a failure to acknowledge something we all 
should. That is, risk assessments are dependent on what criteria 
of safety one uses. As Perrow (1984) and many others have stated 
or implied, if there is more and more potentially dangerous 
handling of inherently hazardous materials, it is statistically 
only a matter of time before there will be accidents and mishaps 
that can be the originating source of disasters. 

2. There are technological advances that reduce some hazards but 
add complexity to old threats. 
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There are two aspects to this: (1) preventive or protective 
measures which indirectly lead to other kinds of possible 
disastrous occasions, and, (2) the scale of chain reactions 
possible in modern societies which as a result of network linkages 
can turn a minor emergency into a major disaster. 

This is an example of the first. Fires in high rise buildings, in 
combination with the highly combustible and toxic construction and 
furnishing materials presently used, have brought an additional 
threat dimension to that kind of situation. We prevent people from 
being burned by raisingthe probability of their being asphyxiated. 
The MGM hotel fire in Las Vegas a few years ago which killed 85 and 
injured more than 600 is an example of what is more likely to occur 
in the future (Best, 1982). 

Even plane crashes are interesting along this line. Research has 
shown that the ensuring fires generally kill more passengers than 
the crash itself. Eighty percent of those that do die from the 
fire actually succumb to the gas and smoke from the lightweight 
burning cabin material! (FAA, Airline Industry, 1987: 7). It is 
more economically to use less heavy material which however is not 
fire proof. 

Still somewhat in the same vein, let us quote Lee Thomas, a former 
Federal Emergency Management Agency official and later the head of 
the US Environmental Protection Agency. In May, 1986 he said: 

It is entirely possible that somewhere in the 
country toxic metals are being removed from 
the air, transferred to a waste water stream, 
removed again by water pollution controls, 
converted to a sludge, shipped to an 
incinerator and returned to the air (New York 
Times, May 11, 1986). 

He is pointing to the fact that may technologies that reduce or 
prevent the development of certain kinds of risk or environmental 
threats do so by solutions that often generate their own dangers or 
hazards. For example, in meeting the Clean Water Act of 1972 in 
the United States, the waste water treatment of sewage can lead to 
the production of sludge which will contain viruses, toxic 
substances and heavy metal. The sludge can be treated, but this 
will frequently produce methane gas and carbon dioxide. The latter 
in turn will contribute to the greenhouse effect which is warming 
the earth, which can lead to changing climatic and agricultural 
patterns, and may contribute to the melting of the polar ice caps 
and the subsequent rise of ocean levels. So, an initial good 
measure may set off a chain reaction of bad effects. 

But the linkages between happenings which may have ultimate 
negative effects, can be even more direct. This is because as 
technologies are elaborated and enlarged to meet the economics of 
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scale, a small mishap at one point can bring down the total network 
or system. It has sometimes been noted that small scale failure 
can be produced very rapidly, but that large scale ones can only be 
produced if large amounts of time and resources are involved. 
For example, there have always been, since their coming into being, 
electric power system failures. In fact, outages occur on a small 
scale almost every day even in developed societies. They are 
recognized as such, and coped with as normal emergencies by the 
public utilities. However, the 1965 blackout in the northeastern 
United States which had its origin in Canada suggests how in the 
modern world, large areas of a country are vulnerable to electric 
grid system malfunctions. There has been nothing of this magnitude 
recently, although New York City had major power blackouts in 1977 
and 1989, and so have certain other cities and places elsewhere, 
including all of France in 1978 and Brittany in 1987 (Lagadec, 
1990: 107). These have been relatively minor compared to what 
could happen given the extensive grids and networks that are 
involved. Not only can something in a far distant place have local 
effects, butthe complicated linkages almost insure that sooner or 
later there will be large scale effects. Of course we are assured 
in America that the 1965 crisis occasion cannot happen again; but 
then before it happened we also had similar assurances. 

Massive glitches that impair telephone systems are also becoming 
increasingly common in many societies. In 1984 a telephone system 
outage in Tokyo, Japan affected 89,000 subscribers and cost at 
least $300 million dollars. In early 1991, during a one week 
period, software breakdowns in call-switching computers forced 
local American phone networks in Washington, DC, Los Angeles, and 
twice in Pittsburgh to disconnect millions of customers. 

Perhaps many of the potential problems are summarized in a 
statement 

There are 
advances. 

by- an expert on telecommunications networks. He stated: 

My basic message ... is quite direct. First: 
Our public switched networks are becoming more 
vulnerable to disruption because of the 
introduction of new technologies. Second, 
because of economic incentives to cut the 
costs of normal commercial operations today's 
networks are being designed without sufficient 
attention to emergency preparedness. Third: 
Accidents, disasters and attack threaten 
tomorrow's networks with more extensive damage 
than they did yesterday's integrated network. 
Fourth: Our Information Society relies absolu- 
tely on smoothly functioning communication 
networks and thus the consequences of network 
failure are more severe (McDonald, 1989:4-5). 

many positive consequences of almost all technological 
But they may also set the stage for disastrous 
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occurrences. 

3. New versions have developed of old or past dangers. 

Certain dangers that take particular forms have been around for 
centuries. But in modern societies, new versions of the risks 
involved have taken new forms especially as large scale cities have 
come into being. These kinds of communities require elaborate 
lifeline systems that literally are the physical or mechanical 
infrastructures on which they rest. For a small village, a well or 
two can provide the necessary water; for metropolitan areas, 
distant reservoirs, dams, pumping stations, pipelines and gauges, 
monitoring points, etc. linked together in complicated ways are 
needed to generate and distribute the water. This can create new 
versions of old or past dangers. 

Let us not pretend that they do not. 

For example, . droughts used to be thought of as mostly a rural 
problem. This is no longer the case. Increasingly in different 
parts of the world, urban and metropolitan localities are finding 
themselves faced with shortages or reduced water supplies. So far 
in America, we have had only emergencies that have been coped with 
by reducing industrial water usage, but in coming years there will 
be a disaster if a major section or all of an urban area runs out 
of water or has enough only for the most necessary of water needs. 
This is most likely to occur in combination with the collapse of a 
major tunnel, pumping station or other critical facilities of a 
water supply system. 

This brings us also to the observation that there is increasing 
attention in America being given to the risks associated with a 
deteriorating physical and public works infrastructure of lifeline 
systems in a large number of older cities. The prevalence of 
decaying bridge and tunnel structures, crumbling highways, obsolete 
and overloaded waste water and sewerage treatment plants, worn out 
sewer and water mains, aging subway systems and stations, suggest 
a variety of many potential disastrous possibilities beyond the 
isolated and occasional accidents of the past (for the existing 
hazards of this nature in New York City, see Sims, 1991: 6E). 
Bridge collapses in Connecticut in 1983, in New York in 1987, and 
in Tennessee in 1989, as well as a major water main break in New 
Jersey, and the Kings Cross, underground station fire and the 
Cannon Street train crash in London, Great Britain--all happenings 
in the last few years--are forerunners of far more such disasters 
in the future. 

In some societies there are also aging fuel pipeline systems that 
were initially put in place for an expanding industrial sector. 
In the United States the network covers 1,700 000 miles. In 1986, 
a government report stated that many of the pipelines are 30 or 
more years old, which in some instances is past their normal 
lifetime, and that there have been more 16,000 pipeline accidents 
in the last decade. So far only minor disasters have occurred, 
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such as a rupture in 1985 that engulfed a four block area of a 
Minneapolis, Minnesota, suburb, These are warning signals of what 
may occur in the future. The recent major failure of a Soviet gas 
pipeline indicates that this problem exists elsewhere (Porfiriev, 
1991a). 

None of the actual or potential disasters we have mentioned above 
are totally new, at least in the geophysical or physical sense, but 
they represent new versions of old threats, either because of where 
they-could-occur or the large number of them which can occur. The 
Buffalo Creek dam collapse disaster in the United States which 
killed 124, injured over 1,100 and destroyed or damaged over 1,000 
houses occurred in a rural area. But given there are about 1,900 
unsafe dams in populated areas, it would seem some urban localities 
are at risk (USA Today, 6/16/86 p. 6A). 

4. There is the emergence of new kinds of technological accidents 
and mishaps that can and will lead to disasters. 

Let us note several major new threats that have just started to 
appear. 

a, Developments in computer technology. 

A major new threat that is developing is associated with all the 
disastrous consequences that will come from the computer revolution 
that human society is presently undergoing. Use of computers 
undoubtedly have improved disaster planning and managing, as well 
making life easier for most of us in many ways. But, and it is an 
important but, our increasing dependence on computer technology 
will magnify future disasters and turn some minor ones into major 
ones. When the technology fails, and it will fail at times, what 
will those who have come to depend on them do? We know of one 
chemical disaster, because the computer monitoring system failed, 
where it took hours before the population in the communities 
surrounding the plant was warned; in pre-computer days, the warning 
would almost certainly have been issued hours earlier (see, 
Quarantelli, Phillips and Hutchinson, 1983). 

More important, many sectors of government and business are 
increasingly computer based for the data and information they need 
to function, sometimes literally from minute to minute. Thus, it 
has been written: 

It is presently estimated that more than 85% 
of the largest firms in the US are totally or 
heavily dependent on computer technology and 
that, on average, a business would lose 25% of 
its daily revenue after the sixth day of its 
system breakdown, while this figure is close 
to 40% for the financial, banking and public 
utility industries (Pauchant, Mitroff, Weldon 

12 



and Ventolo, 1990: 254). 

These figures are for America but it is probable comparable figures 
could be found for countries in Western Europe as well as Canada. 
It can be predicted with certainty that computer systems and their 
networks will, for various reasons, cease to function, or function 
incorrectly (and we leave aside deliberate sabotage by the use of 
computer viruses). We will then have a really new kind of 
disaster--a computer disaster, with all kinds of negative chain 
reactions. One model scenario of a computer failure in California 
used by some banks in the state indicates that there would 
eventually be serious problems in the international banking and 
financial world after 24 hours, because of the complicated linkages 
in this world. 

In fact, we have had several computer linked disasters in the 
United States already. For example, on May 8, 1988 a fire disabled 
a major Bell Telephone switching center in the Chicago area, at 
Hinsdale, Illinois. This telephone outage as a result of its links 
to computers affected both voice and data communications for more 
than a half million residents and business customers in six 
metropolitan suburbs for periods ranging between two days to three 
weeks. In addition, local and long distance communications for 
both telephones and computer networks were also severely affected 
since the Hinsdale center was an aggregation point for major 
telecommunication links. The outage: 

affected the normal operations of dozens of 
banks, hundreds of restaurants dependent on 
reservations, three large catalogue sales 
companies headquartered in the Chicago area, 
about 150 travel agencies, most of the paging 
systems and cellular telephones in the 
affected area, and hundreds of businesses 
located in the area or others not located in 
the affected area but conducting business with 
those that were...At present, a conservative 
estimate of the business losses and the repair 
costs of the accident are set at $200-300 
million (Pauchant, Mitroff, Weldon, and 
Ventolo, 1990: 244). 

Computers, like chemicals and nuclear power, undoubtedly contribute 
to the welfare of the human race. But as almost anything created 
by human beings, there can be both functional and dysfunctional 
consequences from their use. To emphasize as do some advocates of 
new technologies only the good results, is to be unrealistic and to 
bring into question at times the use of the whole technology as can 
we witnessed in the nuclear area in many places around the world 
from Italy to United States, from Sweden to Byelorussia. 

b. Biotechnological advances. 
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There are also going to be disasters that will be produced by 
biotechnology, especially genetic engineering. Basically, this 
technology involves altering the blueprint of living organisms-- 
plant, animal or human--and creating new characteristics, some of 
which are very useful (e.g., various kinds of oil and chemical 
waste eating bacteria have been created that can be used to help 
clean up spills!). 

However, there clearly are all kinds of potential disaster 
possibilities in this kind of situation. There can be and will be 
the creation of, or the escape from control of, some altered 
organism that cannot be checked by present known means. Some 
variants of the oil-chomping organisms that have been created for 
cleanup purposes could go ahead and attack lubricants on all 
machinery. Our ability to custom design living organisms almost 
insures that one day there will be some almost Frankenstein-like 
bacteria, plant or animal let loose on the world. 

This is not science fiction! In fact, we think that the risks in 
genetic engineering in principle are more dangerous than risks from 
nuclear power. Of course we get constant and continuing statements 
that there is no danger, but as someone recently wrote in a letter: 

The advocates of recombinant DNA technology 
claim that it is safe because they cannot see 
how a disaster would occur and because no 
disaster has ever happened yet. That amounts 
to saying that the technology is as safe as 
the Titanic, the Chernobyl nuclear reactor or 
the space shuttle. (Letter of Robert J. Yaes 
in 1987 New York Times). 

We remember giving a talk in Chicago about 10 years before Three 
Mile Island and saying that sooner or later it was certain that 
there would be an accident and a disaster in some nuclear plant. 
Our remarks were strongly attacked by some of those in attendance 
who said we did not understand all the redundant safety systems in 
place, and anyhow nothing had happened anywhere up to that time 
(the latter was not factually correct, but few of the problems had 
then received much public attention). Our reply was that if the 
technology was created by human beings and developed by social 
groups, it was inevitable that there would be serious accidents and 
disasters. 

We are unhappy to say that we feel as confident in making the 
assertion that biotechnology will similarly bring us a major 
disaster sooner or later. In fact, just as the 1970s was the time 
when the world became aware of nuclear power threats, the 1980s of 
the chemical hazards risks, the decade of the 1990s could very well 
be when we have a Chernobyl or Bhopal-scale like biotechnological 
disasters. We are not anti-nuclear power, against the development 
of new even hazardous chemicals, or anti-genetic engineering; the 

14 



industries and activities involved have and will continue to 
improve human and social life. But the reality is that they also 
bring with them certain risks that at times will produce major 
disasters. 

For a related but somewhat different kind of disaster, there was 
the instance of the release of biological toxins in a Soviet 
research center in 1979. Probably 1,000 workers were killed and a 
20 square mile area around the city of Svardlovsk was contaminated 
by the accidental release of very toxic anthrax spores (Thompson, 
1987: 11A). 

We should note that there are some possible future problems on 
which there might be agreement on the existence of the problem, but 
not on who should be responsible for dealing with it. Some future 
threats in the biological area in particular are sometime seem more 
as a public health problem rather than a disaster. We might cite 
on current happening about which the disaster management and 
planning area seems to have divided opinions, namely the AIDS 
epidemic. 

It this deadly phenomena were a standard kind of plague such as 
happened several centuries ago, most officials would certainly 
consider the occasion as a disaster. But today many look askance 
at the notion that AIDS might even be in the province or 
responsibility of disaster planning and managing. But not even all 
within the area take that view. For example, in the October, 1986 
issue (Volume 9) of the Journal of Civil Defense, there was a 
letter and an answer along the following line: 

Question: AIDS? How come? I thought we were 
concerned with disasters, not weird diseases? 

Answer: Like it or not (and we do not) AIDS is 
not just another sickness to relegate to the 
laboratory. It is, as the title of the Haley- 
Klinghoffer presentation states, a "new 
plague.I1 In addition to statistics that show 
AIDS to have a frightening potential as a 
world disaster quite soon, it is also a factor 
to be very seriously reckoned with in other 
disasters. Blood transfusions are one thing 
which cause great concern. It is high time it 
got the attention of the civil defense 
community. 

This exchange does raise an interesting question. Is this new 
hazard to be viewed as resulting in'a disaster or not? If not, why 
not? 

5. There will be an increase in multiple or synergistic type 
disasters resulting in more severe impact consequences. 
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There has been very little recognition given to the fact that 
natural disaster agents will increasingly generate or magnify 
concurrent technological disasters (and even possibly in the other 
direction). Increasingly so, because of the increased production, 
transportation and storage of hazardous substances of all kinds, 
natural disaster agents which in the past would have simply been 
natural disasters can now create technological disasters. For 
instance, a flood could inundate a chemical plant complex. The 
convergence of a tornado and a radiologically active cloud could 
pose a very threatening situation. That this is not an idle threat 
is indicated by the fact that increasingly disaster planning is 
taking into account possible hazardous chemical releases and spills 
after earthquake shocks (see Tierney, 1990). 

The link between two hazards may not be an immediate temporal one. 
As a concrete example, we might cite one from the Soviet Union. In 
1961, windstorms spreading radioactive material (plutonium and 
strontium) in the Lake Karachay region in the Southern Urals 
increased by about 30 to 50 % the land area previously contaminated 
by an earlier nuclear disaster. The technological disaster which 
had happened earlier was magnified by a later natural disaster 
agent. 

Not often noticed is that at least hypothetically is that this 
process could also go in the other direction. For example, an MIT 
study recently suggested that continuing pollution may result in 
stronger hurricanes. Continued air pollution that increase carbon 
dioxide levels, according to this research, could make some 
hurricanes up to 60% stronger in the next century. If the 
atmosphere's carbon dioxide content doubles, the maximum possible 
intensity for hurricanes could rise to 40 to 50% generally and 60% 
in the Gulf of Mexico. Projections of when the atmosphere's carbon 
dioxide content will double range from about the year 2035 to 2080, 
according to the National Center for Atmospheric Research. 

Sometime linkages are claimed which are not immediately obvious. 
For example, a recent story reported that: 

The floods afflicting Bavaria have been 
described by the inhabitants of the region as 
an *'act of God". The many ALpine avalanches 
and landslides of recent months, too, appear 
to come under the same heading. 

But according to recent studies in West 
Germany and Austria.. .at least some of these 
recent 
calamities may be directly due to human activity. It is 
claimed that avalanches, and the floods and landslides 
which claimed dozens of lives last year, have been made 
more likely by environmental damage in the Alps. 
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The tens of millions of tourists who visit the 
area each year harm the environment with their 
car exhaust fumes. 

. . .one of the factors is thought to be. . . "acid 
rain". This is now affecting forests all over 
Europe, but its effects in the Alps are more 
immediate--and disastrous. this is because 
tree-roots hold the soil together and trap 
rainwater and melting snow. If they wither, 
snow, water, mud and rocks can slip far more 
quickly down towards the valleys. Apart from 
devastating avalanches and landslides damage 
to the trees helps cause flooding both in the 
mountains and on the plains (Lieven, 1988: 11) 

This last example suggests that not only are disaster agents and 
occasions increasing, butthat because of human and group behavior, 
there will be an enlargement of social risks and vulnerabilities in 
the future, a matter to which we now turn. 

ENLARGEMENT OF SOCIAL RISKS AND WLNERABILITIES 

Parallel to the increase or negative changes in disaster agents, 
are certain transformation in the populations and communities which 
can be impacted. The end result of these social trends is an 
enlargement of social risks and vulnerabilities, especially for 
modern societies. Actually, even if there had been no change at 
all in agents, we could still expect more and worse disasters just 
from the changes that have and are occurring in the individuals and 
groups that are potential candidates for impact in the future. 

1. Both natural and technological disaster agents will simply have 
more to hit and along some lines will have greater impact. 

It is easy to overlook that natural disaster hazards have 
consequences only in a social context. Now such physical agents 
are probably not increasing per se (at least on any observable 
human time scale), although sometimes because of their infrequency 
in terms of human thinking, may surprise those impacted (such as 
the that hit Great Britain in October 1987; and if 
France were to undergo earthquakes again of the same magnitude as 
Tazieff said it had at the end of the Middle Ages and the 
Renaissance, see Lagadec, 1990: 204). However, what any physical 
agent can socially impact has and is changing. 

Many different regions of many countries are being subjected to 
unprecedented population growth, building of structures, and 
economic development. For a variety of social reasons, such areas 
are being built up. This means that more than ever before there 
are greater number of people and greater amount of property 
vulnerable to the risks of different natural disaster agents. 
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For example, developmental pressures have also accelerated the 
threat to lives in coastal zones- In the United States, probable 
evacuation times in several large metropolitan areas now approach 
or exceed 20 hours, while state-of-the-art forecasting techniques 
for hurricanes are still striving for reliable 12 hour predictions 
of landfall. Given this, it is not surprising that some experts 
have advanced scenarios in which hurricanes could claim more than 
10,000 lives in an American coastal metropolitan region. As an 
example from a developing country, we may note a tropical cycle in 
1876 which devastated the shores of the Bay of Bengal (now 
Bangladesh) killed an estimated 100,000 people; a 1970 cyclone that 
struck the same area left between 200,000 and 300,000 dead (Lechat, 
1990:71). What will one leave in the year 2000? 

For riverine floods, the picture is the same everywhere in the 
world. There are more people and settlements than ever before in 
riverine flood plains. Because of social factors, where in the 
past there was marsh or swampy areas, there are now housing 
complexes and industrial parks. The same picture could be drawn 
for earthquakes, tornadoes, and volcanic eruptions. There is 
simply more of a built environment they can impact. Where empty or 
very sparsely populated space might have been hit in the past, in 
the future many people and developments will be hit. 

There is practically nothing of the reverse process, that is, 
abandonment of withdrawal of human activity from dangerous areas. 
Can any one cite a single case on any scale? A way to document the 
probable greater future impact is to ask the following: if the 
last major natural disaster to hit an areas were to hit exactly in 
the same way now or in the future, would there be more or less of 
an impact? We think almost all would say more. 

Also, there will not only be more impact from both natural and 
technological disasters, but the quality of the impact in many 
cases will be worse. For instance, in the United States, Canada 
and most of Western Europe (except in Italy), there have been only 
a handful of disasters in recent times where more than a 1,000 
persons have died. But some of the future possible disasters could 
create dead victims well in the high four or even five figures. 
Even handling relatively few dead bodies in most modern societies 
generates all kinds of problems from logistic ones of finding 
enough caskets to psychological ones of coping with dead bodies 
(see Blanshan and Quarantelli, 1981). Future disasters with 
numerous dead bodies will sharply increase those kinds of problems. 

We can not only be certain of the happenings of certain kinds of 
technological disasters, but they too can result in qualitatively 
worse results than certain other kinds of disaster impacts. For 
example, chemical poisonings and radiation contaminations often 
require complex, sophisticated and labor intensive kinds of medical 
treatment. They can and do put much more of a strain on emergency 
medical services than the llordinaryll disaster. Often in these 
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kinds of disasters, material things, equipment, land, can be 
polluted and contaminated in ways different than the usual. The 
cleanup is often far more costly and requires more specialized 
knowledge than is usually the case, say after floods or 
earthquakes. Also, in some instances, there are second order 
effects; for example, health consequences can surface years later, 
a major concern in the Soviet Union following the Chernobyl 
disaster. There might be cancer cases which would not be the kind 
of long-run medical consequences of most natural disaster agents. 
So, qualitatively, these kinds of disasters can be rather 
different, and we are going to have more such kinds of happenings. 

2. More vulnerable kinds of population will be impacted than in the 
past. 

Populations in future disasters, because of social changes--some of 
lifestyle, others of a demographic nature--will be more vulnerable 
to negative effects. We can provide a systematic coverage of all 
factors, but we will illustrate what we have in mind. 

For example, changes in lifestyles can increase vulnerabilities to 
disasters. For example, notions of leisure times and vacations are 
very widespread in developed societies. This in turn leads to the 
development of certain kinds of resort areas which are particularly 
vulnerable. For example, there have always been flash floods in 
the physical sense in the United States, butthey are increasingly 
resulted in disasters such as the Big Thompson flood where over 100 
people were killed. This is because changes in lifestyles are 
leading more people to be tourists in resort areas at risk from 
such happenings (a similar pattern is true with respect to 
avalanches in ski resort villages). Also, increasingly families 
are building second or vacation homes in wildlands that are rather 
vulnerable to brush fires (see Cortner and Gale, 1990). 

Then there are other even more fundamental changes in family 
patterns; the form of the family has been changing. For example, 
more and more, the traditional type of the family known as the 
nuclear one, a husband and wife with children, is less and less the 
dominant form. Households are increasingly made up of households 
that consist of single people, childless couples, both male and 
female single parents, unmarried same or different couples such as 
heterosexual partners and gay couples, as well as unrelated 
roommates, and even small collectivities. Much disaster planning 
implicitly assumes that most households will be made up of nuclear 
families. But this is a diminishing social pattern. Furthermore, 
the other types of growing kinds of households all present 
different kinds of issues and problems for disaster planning and 
managing. 
Then there have been and are changes occurring in the demographic 
characteristics of populations in modern societies. These can 
result in qualitative changes in vulnerability. As an example we 
may note that we are increasingly getting an older population in at 
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least the majority of developed countries around the world, as in 
France. In some societies the retired elderly often migrate to 
warmer areas which however are more subject to risks such as the 
state of Florida in the United States. But irrespective of where 
they live, it is known from studies that older people among other 
things are more likely to be injured in disasters as noted in the 
following: 

Based on studies of previous tornadoes, 
persons aged > 60 years are seven times more 
likely to be injured than persons aged < 20 
years because of factors, such as medical 
illnesses, decreased mobility, decreased 
ability to comprehend and rapidly act on 
tornado warnings, and greater susceptibility 
to injury (MMWR Morbiditv and Mortalitv Weeklv 
ReDort, January 18, 1991) . 

In addition, older victims find it more difficult to make up for 
property losses; in fact, the elder have proportionately more to 
lose. Interestingly, however, they are not apparently more 
vulnerable to psychological problems as a result of the stress of 
disasters, but this does not carry over into the economic area. 
Disasters of the future are likely to impact more heavily simply 
because the impacted population is likely to be older in developed 
societies. 

Also, as another example, we may note that the kinds of populations 
at risk will increasingly be those already at social disadvantage 
in a community. Britton well describes this for Australia: 

risk is not evenly distributed throughout 
Australian society. The geography of 
technologically risky sites in Australia is 
quite explicit. They correspond to the 
nation's major population centres...All these 
centres are major distribution locations from 
which hazardous materials either commence, or 
complete journeys, and hence represent 
important locales for related hazardous 
materials transport and storage. 

Hazardous industries are not randomly 
distributed within cities. Industrial zones 
in general , and hazardous industry sites in 
particular, tend to be located in less- 
affluent areas characterized by low socio- 
economic residents less able to capably deal 
with, or respond to, crises... 

For instance, when the LPG storage tanks 
explokd at the Bora1 Gas depot in Sydney's 
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inner western suburb...the residential group 
most endangered was markedly over-represented 
in terms of the classification of youth and 
adult unemployment: overseas born non-English 
speaking background; unskilled: low income: 
and the least formal qualifications (1991a). 

In that sense, future populations at risk are less able to cope 
with the losses to be expected in disasters. The problem is 
compounded by the fact that certain of these populations in urban 
areas are particularly heterogeneous, the negative consequences of 
which we will next discuss. 

3.Increasingly metropolitan areas will be impacted: along certain 
social lines, they are not well suited for coping with disasters. 

For reasons already indicated, metropolitan areas will be more 
likely than ever before to be the impact locus of disasters. In 
general, the social characteristics of such localities will tend to 
increase the difficulties in many kinds of crises. We particularly 
want to note two such factors: the highly bureaucratic nature of 
urban organizations, and the heterogeneous sociocultural patterns 
of urban groupings. Since both make planning for and managing 
disasters more difficult, the more there are disasters in 
metropolitan areas, the more there will be problems. 

a. Urban bureaucracies. 

It is necessary to avoid sterotypic and negative notions of 
bureaucracies when discussing such types of social organizations. 
In principle, bureaucratic social arrangements are intended to 
standardize and routinize many of their operations to achieve 
certain specified goals. @*By providing for the performance of 
tasks on a regular and orderly basis, bureaucracies permit the 
efficient planning and coordination of activities" (Vanderzanden, 
1988: 124). 

Given this, it is nevertheless true that bureaucracies are not the 
best adaptive social organizations to cope with fluid and ambiguous 
occasions, among the very hallmarks of the emergency periods of 
crises. Disasters involve nonroutine occasions. In those kinds of 
situations, as disaster studies have consistently found, new or 
emergent rather than traditional or standard behavior patterns are 
more adaptive for the problems that surface (see Kreps, 1991). For 
instance, DRC research has found that decentralized organizational 
decision making and ignoring of rules is often the most adaptive in 
the early stages of a disaster. For example, ' hospitals and the 
hospital system can better provide emergency medical services if 
the bureaucratic authority structure, the traditional decision 
making process, and even the traditional division of labor, are not 
completely followed (see Quarantelli, 1983). 
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Put another way, since bureaucracies are not the best social 
organizations to prepare for and respond to disasters, their 
presence in the midst of such crises, can only magnify the problems 
that will appear. Of course, an actual situation may be more 
complicated than appears at first glance. In Mexico City, the 
formal governmental structure is, on paper, a highly centralized 
and rigid bureaucracy. However, when the earthquake impacted the 
city in 1985, DRC found that in reality the system was functionally 
decentralized. The result was that at the local level the 
organizational response coped relatively well with a series of 
problems such as the restoration of the public utilities (see 
Dynes, Quarantelli and Wenger, 1990). But in the main, it should 
be anticipated that urban bureaucracies will magnify emergency 
problems, and as such make populations more vulnerable to disaster 
impacts. 

b, Heterogeneous subcultures. 

It is widely believed that many segments of urban populations live 
in very disorganized and anomic social settings. This is 
incorrect. This perception usually reflects the view of dominant 
and majority groups when they look at the non-mainstream social 
groupings that increasingly live in urban areas, But far from 
disorganization and anomie, what is present are different social 
worlds and subcultures whose members have different values and 
beliefs than the dominant social pattern and culture, many of these 
stemming from different ethnic and/or religious backgrounds. Many 
of the cities in developed countries be it Italy or France, Canada 
or United States, have especially been the end point of migration 
from developing countries. A major consequence is that 
heterogeneity characterizes the urban way of life, 

These kinds of population mix can affect disaster response in a 
variety of ways, make disaster planning even more complicated than 
usual, and generally raise the risks and vulnerabilities for the 
persons and groups in the mix. We can not paint a systematic 
picture of all that can be involved. But let present some general 
examples (for research studies supporting the following assertions, 
especially see Bolin, 1982; Perry and Greene, 1982; Perry, Greene, 
1983; Bolin and Bolton, 1986; Drabek, 1986 and Perry, 1987). 

For instance, some ethnic and minority groups see hazards 
differently from other groups, with some assuming natural hazards 
can be overcome and others assuming human beings have to accept and 
adjust to threats. Depending on the belief, this can affect 
efforts at disaster mitigation or prevention, People from 
different cultures can also vary in their support for protective 
actions, with some taking a somewhat fatalistic and resigned 
position because of some kinds of religious values, Adoption of 
emergency preparedness measures can be affected by this, Also, 
some groups have very extended kinship systems which can provide 
considerable support at times of crises; conversely, other disaster 
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victims because they trust no one other than their own, may have 
few or none to turn to for social support. As another example we 
may note that studies show minorities often have the most problems 
recovering from disasters because they frequently are not that 
visible to those providing help. 

The particular heterogeneous subcultural mix that will exit in any 
metropolitan area will differ somewhat from one locality to 
another. However, our point is that any kind of sociocultural mix 
along any of the lines indicated will complicate and generally make 
less efficient and effective any aspect of disaster planning or 
managing. A relatively homogeneous population is much easier to 
plan for and will have less risks and vulnerabilities in disasters. 

4. Increasingly, localities will have disastrous conditions from 
disaster sources that may be quite distant. 

Sometime the problem is within a limited geographic area, although 
threatening localities away fromthe original point of impact. For 
example, in a Crestview, Florida incident, a chlorine gas cloud 
drifted about 28 miles from where the train accident occurred 
(Tierney, 1980); if the same derailment had occurred in a 
metropolitan area rail yard, millions of people would have been put 
at risk. As another example, the pollution of the Po River in 
Italy extended over a 60 mile stretch in 1980. But more important 
are when disastrous conditions go over important jurisdictional 
boundaries sometime of nation-states. 

For example, the radiation fallout from Chernobyl fell in various 
parts of the world, but especially in certain European countries. 
The even more recent example of pollution in the Rhine River which 
starting near Basel, Switzerland, affected about six different 
nations and polluted upriver for almost 800 miles, or the Ohio 
River pollution which had severe consequences for several states 
(Comfort, Abrams, Camillus and Ricci, 1989), are again harbingers 
of what we might expect more in the future. In fact, West 
Europeans have recently expressed considerable concern for future 
hazards to themselves, not over their own nuclear plants, but about 
deteriorating complexes of such plants in Eastern Europe, 
especially Bulgaria. 

In fact, certain kinds of technological type disasters can reach 
far away in both time and space. This occurred in a PCB pesticide 
poisoning in Michigan which has gotten into the second generation, 
the children of the original victims later living thousands of 
miles away fromthe original pollution source. We might especially 
anticipate the more slowly moving and diffuse kinds of disaster 
threats to cut across such space and time dimensions, and we can 
expect them to increase in the future. 

Sometime the distant effects are primarily within certain lifeline 
systems, such as transportation. Thus, a simple telephone system 
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switching breakdown in New York City in September, 1991 which 
severely delayed air traffic at all three area airports had 
negative effects for flights within the United States and to and 
from Europe. These kinds of occasions may not result in casualties 
or property damages but may be rather socially disruptive and 
economically costly, as we next discuss. 

5. Certain of the future disasters have catastrophic potential even 
if they would occasion no casualties nor have physical impact. 

We are -talking here of disasters that in terms of their direct 
effects, would be primarily economically costly. Paul Slovic, for 
instance, has written: 

Some events make only small ripples; others 
make big ones. Early theories equated the 
magnitude of impact to the number of people 
killed or injured, or to the amount of 
property damaged. Unfortunately, things are 
not this simple. The accident at Three Mile 
Island (TMI) . . .provided a dramatic 
demonstration that factors besides injury, 
death, and property damage impose serious 
costs. 

He goes on to note that: 

Despite the fact that not a single person died 
at TMI, and few, if any, latent cancer 
fatalities are expected, no other 
accident..has produced such costly societal 
impacts. The accident ... certainly devastated 
the utility that owned and operated the plant. 
It also imposed enormous costs (estimated at 
500 billion dollars ...) on the nuclear 
industry and on society. 

It did this through stricter regulations and the reduced operation 
of reactors worldwide, greater public opposition to nuclear power 
and greater reliance on more expensive energy sources, and 
increased costs of reactor construction and operation. Slovic 
further notes: 

It may even have led to a more hostile view of 
other large scale, modern technologies, such 
as chemical manufacturing and genetic 
engineering. The point is that traditional 
economic and risk analyses tend to neglect 
these higher-order impacts, hence they greatly 
underestimate the costs associated with 
certain kinds of mishaps. 
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Although the reaction to...TMI...was extreme, 
it is by no means an isolated example. Other 
recent events that have had enormous indirect 
impact include...the discovery of pollution 
from chemical wastes at Love Canal...and Times 
Beach...the disastrous launch of the space 
shuttle Challenger ... Following these extreme 
events are a myriad of lesser incidents events 
varying in the breadth and magnitude of their 
impacts (1987) . 

As a variant of this, we may note that some future disasters will 
be very socially disruptive, less because of their direct physical 
effects, but from consequences because of the way they will be 
perceived. We had a very good example of this in Brazil a few 
years ago. A cancer treatment machine abandoned in a junkyard 
released some dangerous cesium 137. The radioactive contamination 
killed about four people and seriously affected about 44 others. 

But far more consequential was the perceived risk to anyone in the 
affected locality, namely Goiania, Brazil. The occasion is almost 
a classic case of the potential negative impacts of perceived risk. 
Over 100,000 residents out of a total population of about one 
million in the area underwent Geiger counter examinations to detect 
possible contamination; it was reported that bout 8,000 formal 
certificates were issued to counter the effects of being 
stigmatized as a hazardous carrier of radiation. This was not an 
unreasonable coping effort since the anxiety over potential 
contamination led hotels elsewhere in the country to cancel 
reservations of persons from Goiania, buses and airplanes to refuse 
to take Ghanaians as passengers, and some doctors and dentists to 
take new patients who did not have the certificates. There was 
also cancellations of scheduled conventions in Goiania. One 
estimate was that regional tourism fell over 40% and it was 
reported that property values fell, with salves levels for the 
entire city and state being affected. Possible as much as 50% of 
the state's export sales were lost during one month with the area's 
agricultural products being boycotted (or purchased at 50% of 
value). Even textiles and clothing manufactured in Goiania were 
affected--some losing nearly 40% of their value (From press 
accounts and observations in 1987 by John Petterson of Impact 
Assessment) . 
Clearly these kinds of future disasters resulting mostly in non- 
physical but massive social, economic and/or psychological 
disruptions will have to be planned for in the future. 

SOME CONCLUDING OBSERVATIONS 

In concluding we want to make two additional points which 
especially have implications for planning whether it be for 
mitigation, emergency preparedness, response or recovery from 
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disasters. 

First, we are not talking of a static situation insofar as such 
planning is concerned. In fact, just looking at the historical 
situation from the past to the present, one might be encouraged in 
terms of dealing with future disastrous occasions. The present is 
certainly better than the past. 

DRC has done considerable research on preparations for and 
responses to natural and technological disasters. Along some line 
our field studies report rather good news. For example, in looking 
at local emergency management agencies in the United States, we 
have found that they have much better disaster planning and 
managing and have better personnel than they once had. Across the 
country, their preparedness as a whole has markedly improved over 
the last 15 years or so (Quarantelli, 198833). 

A similar picture appears if one looks at most countries, developed 
or developing, around the world. In the last few decades planning 
for and responding to disasters has improved. There has been a 
particular acceleration of the process in such European countries 
such as Italy, Great Britain, Greece and Spain. Where nothing once 
existed, much has been created; where there was something in place 
it has been made better. Almost anywhere that one looks the 
present as compared with the past is an improvement (Quarantelli, 
1990). 

There is no reason to think that the indicated improvements will 
not continue to occur. Major or image creating disasters in 
particular (such as a Chernobyl or a Bhopal) tend to generate 
efforts at crisis planning whether the occasions occur in western 
Europe (see Lagadec, 1982), in the Soviet Union (see Porfiriev, 
1991), or elsewhere. Additionally, general social conditions such 
as greater expectations by citizens that they should be protected 
against environmental threats as well as particular happenings such 
as the UN Decade for Natural Disaster Reduction, assure that in 
almost all societies we can anticipate continuing if not increased 
attention to disaster planning. 

However, as we indicated in the earlier part of the paper, it is 
very clear that on balance matters are going to get worse. We are 
going to be faced with more and worse disasters in the future no 
matter how much disaster preparedness and personnel have or could 
improve in any realistic sense. If we look not from the past to 
the present, but from the present to the future, the outlook is not 
favorable. Such changes as will occur in disaster planning while 
in the right direction will not be able to match the quantitative 
and qualitative increases in disasters. 

Nevertheless, our second point is that this does not mean nothing 
can be done. While it is not the purpose of this paper to suggest 
specific solutions for the indicated problems, we do want to note 
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one general implication of our research based observations. It is 
that solutions are not to be found primarily in new technologies or 
better use of existing ones. The difficulties noted stem from 
social factors. Social problems can only be dealt with socially; 
improvements in technology can only address technological problems. 

This is not an argument against the use of technology or its 
improvement, only that if something is socially problematical, 
social solutions must be sought. Sometime in disaster planning, an 
argument is made for the need, for instance, for more radio to 
improve intra and interorganizational communication. But studies 
have consistently shownthatgood information flow, for example, is 
mostly-- dependent- on consensus regarding who plays what roles, 
accepted legitimacy for decision making, social mechanisms for 
facilitating coordination, preimpact interaction among officials 
who are likely to be involved in crises, etc, rather than an 
increase or improvement in the mechanical means used for 
communicating. 

It certainly should be clear from our discussion that the more and 
worse disasters of the future can be primarily attributed to 
changes or trends in human or social factors rather than in 
meteorological, geophysical or technological happenings per se. 
Thus, the greater vulnerability of the aged to future disasters in 
developed countries is partly attributable to the fact that, for 
example, in the United States retired people increasingly tend to 
live in mobile or trailer home parks in flood plains and flash 
flood areas. A possible solution is the institution of appropriate 
land use management. Likewise, the increasing risk of populations 
in developing countries to earthquakes, typhoons, and landslides is 
equally partly attributable to the large number of homeless and 
very poor rural migrants flocking to and residing in more hazardous 
zones of metropolitan complexes such as Mexico City, Dacca, Hong 
Kong, Lagos, and Rio de Janeiro. These trends are illustrative of 
what Susan Tubbesing once said: 

disasters will have a different face in the 
future--one characterized by poverty, age, and 
ethnicity. 

Finally, we should note that we have extrapolated and projected 
existing trends to the future. It is a reasonable thing to do. 
Nevertheless, we should also be reasonably cautious. We can 
probably assume that the future will not necessarily be all that we 
have forecast; it may be somewhat better or somewhat worse. Who 
would h ave predicted the current political state of the world, 
even just a decade ago? For as Toffler has written: 

Most people--including many futurists-- 
conceive of tomorrow as a mere extension of 
today, forgetting that trends, no matter how 
seemingly powerful, do not merely continue in 
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a linear fashion. They reverse direction. 
They stop and start. Because something is 
happening now, or has been happening for three 
hundred years, is no guarantee that it will 
continue (1980: 129). 

Nevertheless, we do think we have projected a realistic picture of 
what we might expect in the 21st Century. Therefore, if forewarned 
is to be forearmed, we hope that we have provided some armor. Our 
hope is not to be taken as a scientific Cassandra. As you know, 
Cassandra in Greek mythology was given the gift of correct prophecy 
of forthcoming mishaps and calamities. Appolo, another Greek 
deity, because of anger, made certain that no would believe her. 
Thus, Cassandra has become known as the bearer of evil tidings that 
no one will believe. It is our hope that we will be believed. 
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