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ABSTRACT

An open system model is used to analyze field data from a study of organizational
and community preparedness for acute chemical emergencies. In particular, findings
are presented on perceptions of threat, social climate and social or interorganiza-
tional linkages. It is shown that the awareness of a need for preparedness is not
translated into preparedness activities and practices unless there are supportive

social factors or conditions.

INTRODUCTION

The threat of chemical disaster presents significant challenges for planmers———
perhaps even greater challenges than do natural disaster threats. Because of their
past experience, most communities have some idea of the nature, magnitude and variety
of the natural disaster threats they face. In contrast, however, chemical threats are
not understood as well, for several reasons. First, while hazardous materials are
themselves not entirely new in our society, their widespread production and use, as
well as their damage-producing potential, have increased dramatically only in the last
few years, and this increase is not yet universally recognized. Second, with liter-
ally hundreds of potentially dangerous substances present in or passing through our
communities daily, and with thousands of potentially dangerous combinations possible,
chemical threats display tremendous variety, compared with natural disaster threats.
Third, compared to most natural disaster agents, hazardous materials are relatively
unstable, complex, and capable of alteration. Fourth, taking precautions against
chemical mishaps necessitates sophisticated protective measures which in general are
not well understood by non-specialists. Finally, as we shall see later, chemical
threats tend to involve rather atypical organizational ties and jurisdictional ar-
rangements, compared with natural disasters.

Despite the differences between natural and chemical disaster agents, many of the
tasks that need to be performed in a serious chemical emergency are not markedly dif-

ferent from those needed in a major natural disaster. Care of the sick and injured,
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establishment of security at the disaster site, provision of information to the pub-
lic, overall co—ordination of the response and a number of gimilar tasks all must be
performed in any community emergency. Moreover, many of the same community emergency
organizations——-the police, the fire department, the civil defense office---become
involved in any disaster response, regardless of the type of agent. Thus, it seems
both efficient and cost effective to incorporate community preparedness for chemical
emergencies into more comprehensive preparedness measures for the entire range of
threats a community faces. By and large, however, this has not been the approach
taken in most communities. This paper describes the kinds of preparedness measures
that have been developed for dealing with chemical threats in the communities studied
by the Disaster Research Center. It also attempts to advance some explanations for
why these preparedness arrangements exist.

Two points should perhaps be stressed before the findings are discussed. One
concerns the representativeness of the findings. The patterns discussed are based
on material from interviews with key personnel in more than 400 different chemical
producing, chemical transporting and emergency-relevant organizations in nineteen
communities around the United States. The findings are, of course, representative
only of these communities and organizations-—-rather than all U.S. communities and
organizations---but there are reasons to believe many of the patterns seen in the
preparedness study are broadly reflective of what is being done to plan for chemical
threats in the society at-large. Based on global risk assessments and emergency ex-
perience, the communities chosen were all known to have a moderate-to-high risk of
serious community emergencies involving hazardous materials. Because the sample was
skewed in the direction of more severe risks, it seems reasonable to expect awareness
and preparedness efforts in the sample communities would be as good as, or better
than, those in other, less vulnerable cities.

The second point concerns the generality and abstractness of the points T will
discuss. In some cases, I will be presenting merely empirical relationships: associa~-
tions, comparisons, significant differences, and so on. At other times, however, I
will be venturing some interpretations which can be placed on these findings through
the use of basic perspectives from social psychology and the sociology of organiza-
tions. These kinds of statements are meant to provide a more general framework for
understanding the preparedness process and to allow for the exploration of additional
implications of the research.

The model employed in the study depicts chemical disaster preparedness and response
as open systems. In this model, environmental threats constitute a demand on the
emergency preparedness and response subsystems of the community system. However,
these subsystems are affected not only by threats but also by several other factors,
including threat perceptions, the social climate, and social linkages or interorgani-
zational networks. Before discussing each of the elements in the model in turn, it

might be useful to discuss why factors such as social climate are so important in
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understanding community preparedness, that is, why the mere existence or even the
perception of a threat is not sufficient to bring about preparedness efforts. Perhaps
the best way to begin this discussion is to emphasize the distinction social scien-
tists make between what people say-—~their attitudes and beliefs---and what people
do——-actual individual, group, and organizational behavior.

Why is this distinction important for understanding local preparedness? When we
talk about planning for a new hazard in the environment---whether a natural catas-
trophe like the Mount St. Helen's volcano or a technological threat like hazardous
materials-—-we are really talking about carrying out a type of planned social change.
As the history of any number of government programs shows, bringing about planned
change can be extraordinarily difficult regardless of how much change is needed or
wanted. Some of this difficulty is due to the common and mistaken assumption that
knowledge of better ways of doing things is sufficient for people to adopt these
better methods, as well as to the equally widespread idea that if a large enough num-
ber of people change their individual attitudes about social conditions—---if they have
their consciousness raised---behavior will inevitably change and social conditions
will be improved. On the contrary, it has been demonstrated time after time by social
researchers-—--in the laboratory, in field experiments, and in the observation of the
behavior of individuals and groups in everyday life-~-that attitudes and beliefs are
at best only weak predictors of behavior (1,2). Any number of contingent factors can
come into play in determining whether attitudes, beliefs, and intentions of indivi-
duals---and organizational policies and plans as well-—ever get translated into
action. Many factors besides the need for change, and awareness of the need, affect
whether change occurs.

I stress the attitude/behavior discrepancy for several reasons. First, as I indi-
cated above, it must be emphasized that many of us have a tendency to take a sort of
"hearts and minds" approach to the solution of social problems and to planned social
change: many believe it is sufficient to change attitudes about such matters as the
need-for disaster preparedness and that changes in attitudes will automatically cause
things to happen. Second, I am stressing the factors which affect the relationship
between what people say and what they do in an attempt to offset the.tendency to see
collective of organizational solutions to problems as the result.of individual moti-
vations and intentions---in other words, to neglect the social context which makes
these motivations and intentions either harder or easier to carry out and more or less
likely to succeed. It takes more than individual commitment to make preparedness
happen. Third, this emphasis comes out of an awareness that there are people in the
chemical industry and in public safety organizations who are working to make the én-—
vironment safer through better preparedness and who at the same time want to better
understand why this is so difficult to do when there is widespread public government
and industry concern with the problem. If our study shows anything, it shows how

difficult it sometimes can be to turn attitudes, awareness, and concern into practice.
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To more fully understand the discussion that follows, it might be useful to think
of disaster preparedness not as linear process, but rather as a funnel or a value-
added process in which factors such as the social climate become important once mini-
mal conditions, e.g., awareness of chemical threats, are met in a community. Accord-
ing to this perspective, awareness of the need for planning is a necessary, but not a
sufficient condition for organized preparedness efforts. Awareness of the problem is
something that may be present, but that may not necessarily lead to any lasting or
potentially effective preparedness arrangements. Since one of the things we learned
in this research is that there is not even attitudinal agreement in many of the commu-
nities we studied on the magnitude of chemical threats, it becomes a little more un—

derstandable why carrying out preparedness activities is so difficult.

PERCEPTION OF THREAT

Moving now to a consideration of perceptions of chemical threats or beliefs about
the probability of chemical incidents in the communities we studied, several inter-
esting patterns were noted at the community, sector, and organizational level. Be-
ginning with the most general level, the community, the findings can be summarized as
follows.

Although all the communities we visited could be considered high risk localities
in terms of the magnitude of production and/or transportation of hazardous chemicals,
the perceived risk of chemical incidents———sudden toxic substance releases, plant ex—
plosions, chemical spills--~by organizational representatives was only moderate. How-
ever, chemical disasters are among the most frequently mentioned threats in the com-
munities we studied. In 9 of the 19 cities, respondents rated all three of the dif-
ferent chemical threats as among the most likely to occur. All but two cities rated
at least one chemical threat as one of the five most probable types of emergencies.
Perceptions of risk were affected by community size, with respondents in the smallest
communities significantly less likely than those in medium-sized and large cities to
rate the probability of chemical incidents as high. Respondents in communities with
recent chemical disaster experience also tended to rate the probability of chemical
disasters as high.+

Concern with chemical hazards is increasing. Six years before this study, repre-
sentatives of comparable organizations in about one-third of our sample cities had
been asked about their perceptions of the probability of a number of natural and
technological hazards (3). Comparing 1972 and 1978 figures, the perceived risk of
chemical emergencies had increased, and this was especially true in the case of trans-
portation mishaps. This sensitivity may, however, reflect the fact that two highly
publicized chemical transportation emergencies occurred just before our research on
+This whole matter is discussed in more detail in the Helms' article in this journal

issue.
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preparedness began. It should also be noted the increase in awareness does not
necessarily mean people understand the technical or social aspects of chemical disas-
ters, or that they are actively engaged in planning.

Awareness of chemical threats is not necessarily associated with awareness of and
planning for other environmental hazards. Organizational personnel in the communities
we studied could be aware of weather-related threats without necessarily being con-
cerned with hazardous materials. This is consistent with other findings in the dis-
aster research literature, which suggest sensitivity to and experience with a particu-
lar disaster agent does not inevitably generalize to others (4).

While transportation accidents involving hazardous materials were seen as an in-
creasing threat, there was not a high degree of agreement among respondents about
which organizations or governmental entities should be planning for and responding to
these kinds of emergencies. In any given community, different organizational repre-
sentatives could state such incidents should be the responsibility of various groups
and organizations: the manufacturer; the transporter; the state Environmental Pro-
tection Agency; the state police; the local fire department; the military; or some
other organization. Of course, any or all of these organizations could have a role to
play in a transportation emergency, so the respondents were not wholly incorrect in
their answers. The problem is that there appears to be an informational void regard-

ing what each organization is really empowered and able to do, i.e., what the communi-

ty can reasonably expect from each organization in the event of a major transportation
accident involving chemicals.

To simply report general figures on community beliefs about the likelihood of chem-
ical disasters glosses over important differences in risk perception which exist among

different community sectors. Ratings of the perceived likelihood of a toxic spill,

plant explosion, and sudden toxic substance release made by representatives of chemi-
cal manufacturing and transporting concerns were compared with those of public organ-
izations, as well as with the ratings of representatives of emergency response organ-
izations. The last two groups were significantly more likely to see chemical threats
as a problem for the community than were industry representatives.

This finding is understandable, given the different frames of reference of private
industry and public and emergency organizations. Private chemical concerns tend to
equate chemical safety with their own efforts to protect the health, safety, and well-
being of their employees and to make the work environment safe. For these companies,
stating chemical incidents are highly likely would be tantamount to saying their own
safety efforts are not working. This would scarcely enhance industry prestige. 1In
contrast, public organizations are charged with considering the safety of the entire
community; they are expected to take a public service stance and to worry about all
possible threats. To do otherwise-—-to say chemical threats are not a problem——-—
could seem to reflect a lack of vigilance or concern. In effect, personnel in these

organizations are "doing their job" when they expect the worst, while industry people
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are "doing their job" when they say they have taken all possible precautions to make
the job enviromment safe.

Perceptual differences were also noted at the organizational level, and these too
can be seen as reflecting, in part, differences in organizational frames of reference.
Findings analyzed by organization type show these patterns clearly. For example,
among public and emergency organizations, there is diversity in perceptioms about the
risk of chemical hazards. TFire department representatives are by far the most likely
of all public organizational personnel to be aware of these threats. In the chemical
industry, respondents from larger chemical manufacturing facilities, especially those
linked with large, multi-site manufacturers tend to manifest more awareness than per-
sonnel in smaller facilities.

Like the findings regarding different community sectors, these findings contain
more general implications for the way organizational perspectives influence percep-
tions of threat. They illustrate the point made by other students of organizations

(5,6,7) that organizations take positions on issues which help bolster their own auto-

nomy and prestige. That is, they seek to maintain freedom from outside constraints

and to be viewed as doing important and effective work. Since the fire department is
commonly charged with responding to chemical threats---that is, since hazardous mater-
ials incidents are within the fire department's regular task domain-~-and since good
performance on tasks within its domain is essential to any organization's community
image, chemical threats are more salient to fire department personnel and tend to be
highlighted. Chemical companies, on the other hand, can better maintain their pres-
tige and freedom from interference and outside regulation by minimizing the threat
their operation represents to the community. The differences between large and small
chemical companies in their beliefs about the probability of chemical mishaps might
possibly be explained by the fact that larger companies--~thinking about the chance of
losing important resources and prestige and of receiving outside intervention should
an incident occur---make safety more salient. They know they have a great deal to
lose if they do not.

In the case of both local fire departments and large chemical companies, what we
are observing is perhaps more a case of organizational learning than anything else.
Not only are chemical threats seen as very much within the domain of these organiza-
tions, making such threats very salient, but also the price paid for mistakes, either
by these particular organizations in the past or by similar organizations whose ex-
perience is known to respondents, may make the risk seem more real and pressing.

These findings on community, sector, and organizational perceptions of the threat
of chemical disasters suggest chemical emergencies are beginning to be pé}ceived as
important potential community problems. They also indicate virtually all communities
contain at least a minimal core group of organizations which are concerned about the
problem. However, there is no agreement among different organizations on the nature

and severity of the problem. This lack of consensus has its basis in differences in
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organizational frames of reference, interests, and priorities. While not a widespread
or insurmountable problem, lack of agreement on the risk of chemical threats does
handicap preparedness efforts. Without agreement on the need for planning and without
highly visible hazards or recent chemical emergencies or near misses which might act
as a spur for local planners, it can be difficult to create interest in preparedness

in communities.

SOCIAL FACTORS

The discussion now moves to a consideration of social factors which affect the
degree to which beliefs about threat and the need for preparedness are transformed
into actual preparedness activities. Two different categories of factors were identi-
fied: the community social climate and social linkages. Generally speaking, social
climate factors are community and organizational beliefs, attitudes, values and stan-
dards regarding chemical disaster preparedness. Social linkages are contacts, agree—
ments, or working ties among individuals, groups, and organizations which are oriented
towards preparedness.

Earljer, the point was made that community chemical disaster preparedness can be
viewed as the product of a value-added or funneling process, in which steps in the
process either contribute to or impede progress once there is minimal agreement on
the need for preparedness. From the standpoint of the organizational actors involved,
social climate and social linkages are important because they produce either incen-
tives or disincentives for preparedness. Well-developed preparedness arrangements at
the community level can be seen as the result of elements in the social climate and of
social linkages which are high in incentives to plan and low in disincentives.

While terms such as social climate and incentives are rather abstract, the things
they refer to are not. They are, by and large, circumstances which were well-known
and understood in the communities we visited and which were discussed when inter-
viewees were offering explanations for why preparedness efforts either were or were

not developing.

Social Climate
First, with regard to social climate factors, several characteristics and trends

can be identified. One of the factors providing incentives for preparedness is the

apparent public awareness of the problem of chemical threats, which is increasing.

Another is the trend in larger chemical corporations towards taking an attitude of

responsibility towards the general public and towards communities where plants are

located. As noted earlier, incentives to better preparedness also exist because of
the increasing awareness that not planning can be very costly to organizations and

communities. Chemical companies are increasingly taking advantage of the financial
incentives for planning, one of which is insurance reductions.

At the same time, several aspects of the social climate tend to discourage pre-
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paredness for chemical emergencies. One is the belief on the part of many public
officials that, in a time of inflation and cutbacks in basic public services, it is
politically disadvantageous to advocate "frills" such as elaborate planning for things
that might never happen anyway. Moreover, as is the case with any prevention program
that works, program personnel probably rightly claim they will get very few rewards

or little recognition for working on chemical emergency preparedness because their
successes, unlike their failures and unlike the successes of other programs, are non-
events. Prevention programs tend to be dropped because, paradoxically, the fact that
prevention works in an area means the problem is less evident; this can be used as a
justification for eliminating the program.

There are other social climate factors which make it likely that preparedness
efforts in the hazardous materials area will be minimal, rather than optimal. For
example, the perceived potential for legal problems which could result from making
planning agreements or furnishing equipment or personnel certainly influences some
corporations to stay aloof from preparedness activities beyond the plant gates, except
when absolutely necessary. The sometimes sensational coverage of chemical threats by
mass media also seems to contribute to a climate in which local groups may feel
it is better to keep a low profile than have their efforts exposed to media scrutiny.
Recalling the point made earlier on the tendency for organizations to eschew activi-
ties which could lead to reduced autonomy and other costs, it is not difficult to
see why most private and many public organizations tend to see preparedness as risky.
On the whole, it appears that the social climate in most of the communities we studied
provided more disincentives than incentives for preparedness. In general, unless some
dramatic event occurs which highlights the need for preparedness, community organiza-

tions-——except of course those organizations such as fire departments for which chemi

cal emergencies are highly relevant---tend to give higher priority to other problems.

Social Linkages

Interorganizational linkages or relationships provide another set of factors which
can facilitate and/or inhibit. The most obvious factor is the quality of the rela-
tionships among community organizations, i.e., the nature and extensiveness of inter-
group contacts. The ease with which coordination is achieved in a group of organiza-
tions depends in large measure on the degree of knowledge the organizations possess
about one another's structure and functions as well as on the history of their con~
tacts and joint activities. In communities characterized by a history of communica-
tion and cooperation among community organizations on disaster preparedness, coopera-
tion in planning for chemical emergencies is more likely. When organizations have
mutual knowledge of one another and have worked together successfully, preparedness
for chemical emergencies does not have to start from scratch. On the other hand, a
lack of interorganizational contact or a history of intergroup conflict, competition,

or rivalry can also carry over into the emergency planning sphere, inhibiting planning
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efforts. Conflict is normal; it is characteristic of all social relationships and
is widespread in many communities. However, it can and does hamper preparedness for
chemical emergencies-——particularly since a type of conflict of interest already
exists in the chemical area between public and private sectors of the community.

In addition to the quality of interorganizational relationships, the forms of
interorganizational ties dictated by the anticipated division of labor in a chemical
emergency further complicate preparedness efforts. In the chemical disaster area,
there are many disaster-related tasks which can be performed by the same groups and
organizations which typically perform them in other types of community disasters;
crowd control, site security, and evacuation are examples of these kinds of tasks.

In the case of some tasks---traffic routing and medical care, for example---there is
also considerable continuity in task specialization from normal, non-emergency times,
through disasters of all types, including chemical emergencies. These continuities
can be expected to render both planning and response for chemical disasters easier.
At the same time, however, by their very nature, chemical emergencies also necessitate
types of interorganizational co-ordination and co-operation which are out of the or-
dinary in terms of both normal organizational operations and typical disaster opera-
tions and which additionally have an element of verticality which makes co-ordination
particularly problematic for local organizations. Because of the nature of the dis-
aster agent, planning for and responding to chemical emergencies entails involving
additional extracommunity groups and establishing complex relationships which are
typical neither of everyday operations nor of more general community disaster plan-
ning. Corporate headquarters, industry-wide response teams, and federal regulators
are only a few of the groups likely to become involved in the response to a major
chemical threat.

Vertical linkages are extremely advantageous in terms of resources they can mobil-
ize in times of emergencies, and extracommunity ties can undoubtedly stimulate local
planning efforts. However, from the standpoint of local organizations, instituting
and maintaining these linkages for planning purposes can be costly in both time and
effort. Extra resources and expertise are paid for at the cost of increased efforts
in learning about and coordinating with so many outside groups. Moreover, keeping in
mind the point made earlier about the tendency for organizations to wish to maintain
autonomy and control, the prospect of losing it to some outside éntity at the time of
a serious chemical incident is not welcomed by many local organizations---who will,
in fact, be the ones to bear the brunt of public indignation if an incident is mis-
handled. As a result, despite the existence of outside resources, there is a tenden-
cy for organizational personnel to hope rather than plan. That is, community emergen-
cy personnel assume outside help will be forthcoming from somewhere in that one chance
in a thousand it will be needed, rather than expend the effort needed on a day-to-day
basis to determine what forms of emergency assistance are available and where and how

they can be obtained. Thus, the existence of complex vertical links is a mixed
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blessing in regard to community-wide planning. When other factors favorable to plan-
ning exist,——-when the need is seen and when groups have a history of cooperative
disaster planning efforts, for example-—-verticality may encourage preparedness ef-
forts. But it can also create tremendous ambiguity and produce a large demand for
interorganizational coordination, which not all organizations welcome because it is
costly. This, of course, assumes local disaster-related organizations know about the

existence of outside agencies which could be called upon---and often they do not.

EFFECTS ON PREPAREDNESS

I have stated a minimal condition for organized preparedness efforts-—--agreement on
the need for preparedness-—-only exists to a moderate degree in the communities we
studied. I have suggested the prevailing social climate does not, on the whole, en-
courage community sectors to pool their resources and plan together. 1T have also
indicated efforts to formulate community-wide preparedness efforts can be hampered
by the existence of community conflict and by the increasingly complex preparedness
and response arrangements which local community organizations must take into consider—
ation in their planning. It should, thus, come as no surprise that disaster prepared-
ness at the community level is not highly developed at the present time. In the final
part of this discussion, I call attention to the consequences of existing social re~-
lationships and beliefs, particularly vertical linkages and task-specific organiza-
tional orientations for community preparedness.

Most formal planning for chemical emergencies takes place within those few organi-
zations which contain the persomnel resources and know-how for handling them---chemi-
cal companies and fire departments. These organizations possess a great deal of
valuable knowledge and resources, but our research suggests these things remain at
the organizational level, or, at best, within organizational sectors and are not
readily accessible to the larger community disaster preparedness subsystem. For ex-
ample, chemical industry mutual aid associations exist in several of the communities
we studied. Some of these planning bodies are quite elaborate and rich in resources.
However, they tend to plan on their own for chemical emergencies only, rather than
coordinate with other community disaster-relevant organizations.

This high degree of specialization has several ramifications for overall community
disaster preparedness and response. First, while various specialized organizations
know a great deal about the particular tasks they focus on---neutralization of chemi-
cal agents, for example—~-—there appears to be a lack of mutual understanding among
these groups and other community emergency organizations about how other important
tasks such as evacuation or overall coordination of a respomse will be handled and who
will carry them out. Im the initial phase of the DRC research, it was felt this lack
of general consensus would make working together in major acute chemical disasters
very difficult. This was the case when actual responses were studied. Second, due

to the jurisdictionally complex and compartmentalized nature of chemical emergency
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preparedness, gaps occur in planning. ¥For example, communities with chemical facili-
ties may contaln organizations with the knowledge, expertise, and resources to handle
emergencies at local chemical production facilities, while no organization considers
transportation emergencies as within its jurisdiction. Or, in a different example,
certain disaster-related tasks, such as emergency medical care for victims, may not
be considered in chemical emergency plans. These kinds of gaps are unlikely to come
to light during non-emergency times in communities where personnel in different commu-
nity sectors do not communicate regularly. A disaster drill involving the simulation
of a major chemical emergency would make such gaps evident; however, these are seldom
conducted on a community-wide basis. As is the case with the development of formal
plans, drills typically occur within organizations and sectors, not across sectors.
Third, the entry of particular organizations or groups of organizations into the chem-
ical disaster preparedness area seems to result in inactivity in other emergency-rele-
vant organizations, again due to lack of salience of the problem of chemical threats
and to other disincentives.

In conclusion, to encourage a more comprehensive approach to hazardous materials
threats is not to say specialists in chemical emergency preparedness are not needed-—-
on the contrary, they are essential to an effective response to a chemical emergency.
However, it is also the case that preparedness involves sharing information and re-
sources so that all potentially involved organizations cannot only anticipate the

threat from the agent, but also anticipate one another's actions in disaster so as

to avoid conflict, duplication of effort and gaps in the response.

Launching an effective preparedness program in the chemical hazards area should
not require vast expenditures for resources in most communities. The problem is not
a shortage of funds, expertise, or other resources. Rather, what is needed are more
extensive efforts to increase awareness of the need for chemical disaster planning,
promote the exchange of information among all disaster-relevant community groups, and
integrate preparedness for chemical emergencies as much as possible with more general
community disaster preparedness. Community risk assessments, community preparedness
meetings, training sessions, and community-wide drills are all means to these ends.
Beyond these kinds of activities are broader efforts that need to be made beyond the
community level to reduce disincentives and increase incentives to engage in prepar-—
edness———that is to alter the social climate and establish social linkages in a posi-

tive direction---promoting preparedness.
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