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Part Three: Findings and Recommendations

As indicated from the preceding review, many aspects of hazard adjust-
ment adoption and implementation have been investigated within the realm
of hazard research, while other aspects have been addressed by researchers
in related areas. Review of this research has identified a variety of theoreti-
cal perspectives, a number of inconsistent results, and some important
neglected issues. These problems all support a need for a more comprehen-
sive theoretical formulation of the hazard adjustment process and an exten-
sive program of research to provide the foundations for more sustainable
development in areas that are vulnerable to natura) hazards.

F : Existing hazar reness and education program
ack a cohere nd comprehensiv retical framework.

One of the greatest deficiencies of the past twenty years is the lack of
cumulative development of empirically tested theories of the hazard adjust-
ment process. Although theory is regarded by many practitioners a useless
abstraction, the term simply refers to an explicit and organized set of
propositions describing the interrelationships among a set of phenomena.
Consequently, any set of ideas about cause-and-effect relationships (e.g.,
“If we provide people with more information about their hazard vulnerabil-
ity, then they will adopt more hazard adjustments.”) is at least a rudimentary
theory. Thus, the important issue is not whether one has a theory, but
whether one’s theory is explicit and specific (rather than implicit or vaguely
stated), valid (true within the set of conditions under which it was devel-
oped), and generalizable (true beyond the set of conditions under which it
was developed).

Only a few investigators (Burton, Kates and White 1978; Janis and Mann
1978; Kunreuther, et al. 1978; Lindell and Perry 1992; Mileti 1980; Mileti,
Drabek and Haas 1975; Mulilis and Duval 1995; Perry, Lindell and Greene
1981; Tumer, Nigg and Heller-Paz 1986) have attempted to devise and test
explicit theoretical models of hazard adjustment processes, and many of
those models focused on a limited number of adaptive actions. Indeed, the
most common emphasis has been on one emergency response action by
households (evacuation), with another common topic of research being
households’ adjustments to earthquake hazard. Moreover, examination of
articles published during the past 10 years in the International Journal of
Mass Emergencies and Disasters shows that earthquakes were the most
commonly studied natural hazard (29 articles), followed by hurricanes (8),
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tornadoes (4), floods (4), volcanoes (2), and wildfires (2). Thus, almost 60
percent of the articles on natural hazards were on earthquake hazard alone.
By comparison, technological hazards were the focus of 25 articles, while
the remainder of the 153 articles addressed other hazards—such as famine
or civil unrest (6 articles), or cross-hazard issues—especially theory (73
articles).

Moreover, these models have had only a moderate impact on the cumu-
lative development of a general theory of hazard-adjustment processes
because few studies have used broader models to guide data collection and
analysis. This problem can be illustrated by using data from Lindell and
Perry’s (1996a) review of 19 empirical studies published in scientific
joumnals that investigated households’ adjustments to earthquake hazard.
Of these 19 studies, 11 were conducted by three groups of investigators
having long-term ties to disaster research (Mileti and his colleagues, 3
papers; Mulilis and his colleagues, 2 studies; Tumner, Nigg and their
colleagues, 6 studies).

The remaining eight studies (nearly 40 percent of the total) were con-
ducted by seven different individuals or teams that attempted to predict
hazard adjustments from an idiosyncratic assemblage of geographic, demo-
graphic, and psychological variables. The substantial variation in the ap-
proaches of the latter studies produced a number of valuable contributions,
but this fragmented and uncoordinated approach also resulted in the loss of
many opportunities to replicate and extend the results of previous studies.
The ultimate result is that, instead of providing a basis for quantitative
metanalyses of research results (cf. Hunter and Schmidt 1990), the available
information could be used only to support narrative reviews. Worse yet, the
only systematic-narrative review that has been published in the two decades
since Slovic, Kunreuther and White’s (1974) chapter is a 1980 article by
Mileti.

These deficiencies should be addressed in two ways. First, a comprehen-
sive literature review should be conducted that thoroughly examines the
research on hazard-adjustment adoption and integrates this literature into a
framework that can guide future scientific research and hazards-manage-
ment practice. Second, the fact that the diversity of researchers has produced
intellectual fragmentation should not be taken as an argument for reducing
the diversity of researchers. Rather, alternative solutions are needed to
promote coordination. For example, one specific problem seems to be that
many hazards studies are conducted by research teams of social scientists
who are stimulated to investigate a natural hazard by a significant event in
their community (see, for example, most of the studies on the Iben Brown-
ing earthquake prediction published in the November 1993 issue of the
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International Journal of Mass Emergencies and Disasters). Mechanisms
for coordination need to be explored such as building networks to contact
such impromptu hazards researchers through the major research centers
(e.g., the Disaster Research Center and the Natural Hazards Research and
Applications Information Center), professional societies, INTERNET dis-
cussion groups, and the like.

D 2; eh ee € r in under in

Research continues to indicate that adaptive action is most likely to be
taken by those who perceive themselves to be at risk, where risk is defined
as the probability or consequences (or both) of disaster impact. However,
the correlation between risk perception and adjustment is far from perfect,
indicating that other variables are needed for better prediction. Future
research should examine whether there are additional perceived charac-
teristics of natural hazards that influence hazard adjustment. In addition,
there is considerable evidence that future research should identify salient
characteristics of alternative adjustments and use them to improve predic-
tion of hazard-adjustment adoption and implementation. While identifying
these perceived-hazard characteristics is an important step, it is of little
practical significance unless the factors that influence these perceptions
have been identified and the magnitude of their impact assessed. For
example, cognitive research has identified a number of heuristics, such as
availability and representativeness, by which probability judgments are
made. It remains to be determined whether these heuristics affect other
hazard perceptions (e.g., perceived speed of onset and scope, severity, and
duration of impact), and whether the heuristics that have been identified
account for significant portions of the variance in hazard perceptions.

Such research will be important because many of the laboratory findings
on these heuristics appear to provide a basis for explaining the adoption of
(or failure to adopt) hazard adjustments. Unfortunately, there has been
virtually no research on the use of judgmental heuristics in natural-hazards
research during the past two decades. Particularly problematic is the fact
that studies of hazard perception almost universally assess some form of
impact probability, but none has attempted to assess the ways in which these
probability judgments are made. Nor has any of this research attempted to
determine whether studies of judgmental heuristics can suggest better ways
for practitioners to present scientific information more effectively about
event probabilities and consequences.
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Understanding the processes that influence hazard salience is extremely
important because the adoption of hazards adjustments appears to be
diminished significantly in the absence of an imminent threat. This may be
because of less attention to message contents or poorer memory for those
contents that recipients originally heeded. Even in the best circumstances,
increases in rates of hazard adjustment are modest—with the preferred
adjustments tending to be those involving less time, effort, and money,
lower knowledge and skill requirements, and fewer unique or irrevocable
resource commitments. It is unclear to what extent people maintain hazard
adjustments beyond the point of initial adoption, an issue likely to be
important when adoption has been instigated by factors other than a forecast
of an imminent event, or for adjustments requiring repeated resource
investments (time, effort, money) to ensure continued effectiveness.

Future research on decision processes also should be mindful of contin-
gency theories of decision making, which have demonstrated that the way
in which a decision is made depends upon contextual factors such as
characteristics of the decision problem, the decision environment, and the
decision maker (Beach and Mitchell 1978; Mitchell and Beach 1990). For
example, personal responsibility or accountability to others for the conse-
quences of a decision have been found to affect the type of decision strategy
used in making a choice from alternative courses of action. Significantly
different decision outcomes about the adoption of hazard adjustments can
be anticipated to the degree that those making such decisions operate in
distinctly different contexts. The ways in which these contextual factors
affect decision makers’ expenditure of time and effort on natural hazards
adjustments need to be determined.

Another important research topic arises from the fact that stakeholders’
failures to adopt hazard adjustments frequently are attributed by researchers
and practitioners to emotion-focused coping responses such as threat denial.
To date, there has been little or no evidence that emotional defense mecha-
nisms are more plausible than cognitive mechanisms in explaining people’s
failures to adopt the hazard adjustments recommended by experts. Indeed,
it appears that cognitive mechanisms can easily (and more parsimoniously)
account for all of the findings that have been attributed to emotional
mechanisms. For example, Slovic, et al. (1974) explained how reliance on
the availability heuristic would lead those who have experienced minor
events and expect only such events to occur in the future to be unrealistically
optimistic about their personal safety and property, give little thought to the
hazard, and make no effort to obtain information about effective natural
hazards hazard adjustments.
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The fact that cognitive mechanisms appear to be more plausible does not
imply that emotional mechanisms are altogether implausible. Determining
whether, or to what extent, emotional processes have a significant effect on
hazard adjustment is important because they presumably could completely
negate the effects of accurate information about hazard vulnerability. As
noted earlier, current psychological theories suggest that cognitive distor-
tions, such as reconceptualizing a situation as nonthreatening, are more
likely when there is no feasible instrumental action, when physical situ-
ational cues are ambiguous or absent, and social cues support (or at least
do not oppose) distortion. Verification of these conditions in a natural
hazards context is urgently needed.

Further research also is needed to elucidate the effects of demographic
variables on hazard perceptions and the adoption of adjustments. Those who
are most likely to adopt adjustments are routinely most attentive to the news
media (highly educated, female, and white), are more concerned about other
types of social and environmental threats, have had personal property
damaged in a previous earthquake, recognize that they have greater human
(children in the home) and material (home ownership) vulnerability, and
have greater financial resources to reduce that vulnerability. However,
many of these variables are difficult or impossible to change. Thus, better
understanding of the psychological mechanisms by which these demo-
graphic varables influence behavior may provide insight into proximal
causes of behavior that can be changed. For example, demographic groups’
differences in behavior may be attributable to differences in their beliefs,
values, and norms—factors that are more susceptible to change and thus
potential targets of community interventions.

Finally, systematic reviews are needed that summarize the state-of-the-
art in research on content areas related to natural hazards. The most obvious
areas of coverage would be problem focused research on technological
hazards (e.g., nuclear and chemical plants, food additives, and household
chemicals), diseases (especially patient adherence to physician recommen-
dations for diet, exercise, alcohol moderation, and smoking cessation), and
occupational health and safety (individual and organizational issues in
workplace safety). Reviews also should address the relevance of broader
theoretical perspectives in each of the scientific disciplines to natural
hazards research.
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FINDING 3: Informal social processes are well known to play a
onifi le in di but their eff he adonti

Most of the available research is relevant to persuasion by means of
hazard awareness programs. Other relevant processes such as self-initiated
information seeking and selective exposure, and conformity, imitation, or
innovation diffusion have been almost entirely ignored.

FINDING 3A: The basic principles of persuasion upon which
hazard aware 1d re wel ish
but more and better designed evaluations of such programs are
needed.

Mileti and Fitzpatrick’s (1992) review summarized the research litera-
ture as indicating that adoption of hazard adjustments is most likely when
a variety of credible sources (either those acknowledged to have expert
credentials, or at least those with plausible credentials who are not conspicu-
ously challenged by acknowledged experts) disseminate high quality infor-
mation (characterized by specificity, consistency, and source certainty) that
is frequently repeated to the public through intensive hazard awareness
programs coupled with widespread news media coverage.

Moreover, 1) discussion with peers helps people to believe the informa-
tion and act upon it, 2) complicated phenomena must be explained in
nontechnical terms, 3) when clearly informed about risk, people can com-
prehend the basics and remember significant amounts of the information
they received, 4) information should tell people what they can do before,
during, and after the disaster, 5) a written document that people can keep
and refer to is desirable, 6) consistent information should be repeated in
many media. The research also shows that 7) when people understand that
there 1s something they can do about reducing vulnerability, they are more
apt to act, and 8) people consistently search out more information to validate
what they already have received. Specifically, many people and organiza-
tions report taking actions as a result of a message, not only because that
message brought actions to their attention, but also because it reinforced
information and recommendations they already had received previously.

In summary, the review of research on hazard awareness and education
confirms the importance of all components of the classical persuasion
model—source, channel, message, and receiver factors all have an impact
on communication effects. Unfortunately, most of this evidence is drawn
from laboratory experiments of persuasion processes, and cross-sectional
survey studies of risk perception and hazard adjustment. Moreover, most of
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the survey studies have been conducted under conditions of imminent threat
that would be likely to induce systematic central cognitive processing about
the salient hazard. Only a very limited amount of research has used field
experiments to directly examine the effects of persuasive appeals on the
adoption of hazard adjustments in the more directly relevant situations of
low threat. Such studies are strongly recommended as a priority for future
research.

As specific examples, two particularly well conceptualized and executed
investigations were conducted by Turner, Nigg and Paz (1986) in their study
of the Palmdale Uplift, and by Mileti and Fitzpatrick (1993) in their study
of the Parkfield earthquake prediction. Turner and his colleagues executed
a longitudinal design consisting of five sets of interviews between January,
1977 and December, 1978, with each wave including questions about the
salience of earthquake hazard, attitudes toward earthquake predictions,
understanding of the personal relevance of the uplift, preparedness actions
taken in anticipation of an earthquake, and perceptions of preparedness by
govermment. Mileti and Fitzpatrick’s study was a cross-sectional design that
included assessments in multiple communities varying with respect to their
previous history of hazard impact and their proximity to the predicted
epicenter. In addition, the study obtained large, statistically stable sample
sizes within each community and the questionnaire itself addressed a variety
of measures of message recall, risk perception, and hazard adjustments.

Study Scope and Design

Both the Turner, et al. and Mileti and Fitzpatrick studies can be
characterized as molar in their scope, having addressed the total impact of
all information upon the respondents in their samples. Similar studies
should be conducted in the future, using multisite designs to make compari-
sons among those at different levels of proximity to the hazard. Moreover,
some of these field studies should have a longitudinal design in order to
overcome the inherent limitations of the previous cross-sectional designs.
Although cross-sectional designs are sufficient to determine whether an
experimental group that received a brochure engages in more hazard
adjustments than a control group that received no additiopal information,
longitudinal designs are needed to trace the flow of information over time
and to assess its effects. Finally, these studies should be replicated across a
variety of hazards in order to ensure that the obtained results are not specific
to one or a few hazards. The specific hazards studied should be carefully
selected in terms of such characteristics as their speed of onset, scope of
impact, and the sensitivity of national loss reduction to increases in the level
of individual hazard adjustment.
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However, these molar studies should be supplemented by more molecu-
lar laboratory or field experimental studies that examine respondents’
processing of individual hazard messages (specially designed by the
investigator to incorporate critical message variables) presented over each
of a number of different types of communication channels (cf. Mulilis and
Lippa 1990; Mulilis and Duval 1995). Such molecular studies would
provide a basis for identifying the specific nature of message and channel
factors. Finally, following the example of the study reported by Kunreuther,
Ginsberg, Miller, Sagi, Slovic, Borkan and Katz (1978), laboratory studies
examining receivers’ stages of processing for different types of hazard
information under controlled conditions should be complemented by field
studies that examine information retention and hazard adjustment under the
circumstances of everyday life.

Measurement of effects

There is a clear consensus that information processing and action
take place in stages, although there is disagreement about the identity
of these stages (McGuire 1969; Mileti, et al. 1990; Nigg 1987). Some
of the stage typologies are strictly cognitive—focusing on intrapsychic
processes—while others are principally social—emphasizing waming con-
firmation, social support and resource seeking, and conformity with the
observed behavior of others. Development of an integrated model of
information processing/seeking is of some concern because the stages of
processing are endogenous, or dependent variables, in contrast to the source,
channel and message factors, which are exogenous or independent (i.e.,
manipulable) variables. The practical significance of this difference is that
problems in the definition of an exogenous variable only affect that variable,
while problems in the definition of an endogenous variable threaten the
viability of the entire model. Recent data from the Parkfield earthquake
prediction evaluation (Mileti and Fitzpatrick 1993) raises the possibility
that these theoretical distinctions may have little practical significance,
which suggests that the definition of information processing stages is an
1ssue that requires further theoretical and empirical consideration.

Future studies should examine carefully the effects of source, channel,
message, and receiver factors on the three primary classes of effects—(cogni-
tive) information processing, (social) information seeking, and the adoption
and implementation of hazard adjustments. Assessing hazard adjustments
raises an important issue of standardization of measurement; it is fair to say
that each investigation has used a different measure of hazard adjustment.
Moreover, none of them appears to have adequately distinguished between
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mitigation and preparedness measures, nor have any of them provided
comprehensive measures of either of these two types of adjustments.

In order to increase the comparability of different assessment studies, it
will be important to increase the standardization of behavioral response
scales to measure mitigation and preparedness activities. Of course, the
hazard mitigation scales will differ significantly from hazard to hazard, but
it may be possible to devise a single emergency preparedness scale. Simi-
larly, future research should attempt to develop and validate standardized
measures of information seeking that can be used across a variety of
situations (e.g., both pre-impact and impact stages). Finally, such studies
should address temporal effects (e.g., information retention, delayed atti-
tude change), and should provide for multiple operationalizations of the
perceived hazard and adjustment characteristics.

Perhaps the best documented finding in natural hazards research is the
[ow priority communities and their elected officials assign to natural hazard
risk reduction. In a national survey of local officials, Rossi, Wright, We-
ber-Burdin, Pietras and Diggins (1982) found environmental hazards were
a low priority compared to the pressures of responding to other more
immediate community problems. This finding has been elaborated by other
investigators. Drabek (1986) reported only a smal} portion of emergency
managers’ time was spent on seismic safety issues even though they thought
it was an important issue, while Wyner and Mann’s case studies of seismic
safety led them to characterize this issue in terms of “low visibility,
incrementalism and low priority” (1983, p. 324). Ward (1987) identified
five possible explanations for the problem of public apathy toward natural
hazards risk. The first explanation is that the risks are not sufficiently great
to justify increased activity. The second explanation is that decision makers
believe natural hazard risks are significant, but the cost of protection
outweighs the risks. Third, decision makers believe that natural hazards are
a problem, but only for someone else. Fourth, decision makers believe that
natural hazards are a potential problem for them, but that someone else (e.g.,
the federal government) will pay for the reconstruction. The last explanation
1s that the decision makers simply do not know enough to pay attention or
to be concerned.

Key policy makers, such as local elected and appointed officials, require
special attention because of their influence on informal social, legislative,
administrative, and economic processes in vulnerable communities. How-
ever, because they must address a broad range of community issues their
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involvement in managing vulnerability to natural hazards is necessarily
limited. In this respect, they are similar to the general public and must be
carefully distinguished from hazards professionals. Research is needed to
identify the ways in which hazards issues can be presented to these policy
makers in the public and private sectors to circumvent the low priority they
typically attach to these issues. One particularly important goal should be
to examine the effects of scientifically sophisticated risk assessments on
policy makers’ decisions. If risk does not motivate action, then more precise
estimates of risk are irrelevant and, potentially, counterproductive (if con-
fusing) information for this audience.

It appears that one of the most significant contributions to risk reduction
would be to develop mechanisms that foster implementation of current
scientific knowledge. This can be achieved by increased dissemination to
private and public sector decision makers of information about natural
hazards and about the available hazard mitigation and emergency prepar-
edness that can be used to manage vulnerability to those threats. Such a
recommendation necessarily oversimplifies the magnitude of this task
because previous research variously labeled as technology transfer, policy
implementation, and diffusion of innovations has found that moving scien-
tific knowledge into practice must overcome some formidable obstacles.
What is transferred is largely determined by the entrepreneurial orientation
and communication skills of the individual researcher rather than formal
mechanisms for screening information for relevance to practitioners’ needs.

Future research needs to develop designs for more effective technology
transfer mechanisms based upon existing scientific research and practitio-
ner experience, and evaluate the effectiveness of these mechanisms in field
studies. Many of the social psychological principles have already been
summarized in previous sections, but other suggestions can be drawn from
those having experience with technology transfer in the natural hazards
area. For example, Rubin (1987) contends that states are involved in natural
hazard reduction through legislative mandates and technical assistance to
lower levels of government. She advocates brief, carefully focused meet-
ings of public and private sector policy makers to attract immediate atten-
tion and elicit long term support for natural hazards safety.

It is especially important to recognize that local elected officials are
nonscientists who have a limited term of office. Local administrative
officers have somewhat longer terms of office and, even when they leave
office, take their newly acquired knowledge to similar positions in other
jurisdictions. Mitigation and preparedness actions result mostly from exter-
nal pressures or local earthquake experience. Neither FEMA nor any other
federal agency has a centralized repository of information on natural
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hazards safety and, though there are specialized academic centers, their
effectiveness in disseminating relevant information to local decision mak-
ers is unknown.

In addition, Kinsman (1987) recommends linking natural hazards safety
to the individual’s everyday job duties. For senior policy makers and agency
heads, this might take the form of linking natural hazards safety to their
responsibility for protecting the public. For lower level managers, the
emphasis might be on their employees’ health and safety. This strategy also
has been advocated by Nilson (1984), who calls attention to the importance
of political liability—the awareness that the potential tragedy of loss of life
in an earthquake is not an “act of God,” but is humanly preventable. In many
cases, advocates should present natural hazards safety as but one aspect of
an integrated approach to the overall protection of employee safety (Kins-
man 1987; Nilson 1984). Thus, earthquake drills should be linked to fire
drills; natural hazards safety advocates should seek coalitions with others
seeking to improve other aspects of community or organizational quality of
life. Finally, hazard awareness should be built around a core of public and
private sector professionals with a continuing occupational interest in
natural hazards safety. Such advocates can build hazard awareness among
others by using a variety of media, ranging from coverage in the mass media
(newspapers, radio, and television) to the inclusion hazard information
about emergency resources and responsibilities in a special section of
organjzations’ telephone directories.

All of these ideas appear to provide essential elements in natural hazards
knowledge utilization, but their susceptibility to inclusion within a compre-
henstve set of guidelines for use by hazards practitioners is unknown. Future
research should attempt to collate practitioners’ observations along with
previous findings from scientific investigations into a set of draft principles
for hazard communication to policy makers. The resulting guidelines
should be empirically tested to determine whether they are easy to teach to
practitioners, require only readily available resources, are effective in use,
and can be implemented at reasonable cost.

A number of empirical cross cultural studies have been undertaken to
compare risk evaluation and to test the notion that there are commonalties
or universals in the way that risk is evaluated. The most prominent work on
the cognitive structure of risk judgments has been done by Paul Slovic and
his colleagues (Fischhoff, Slovic and Lichtenstein 1981; Slovic, Fischhoff,
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and Lichtenstein 1980; and Slovic 1991). Other empirical studies have
probed the universality of these dimensions or provided empirical responses
to the ways in which risks are evaluated with respect to catastrophic
potential, feelings of anxiety, individual and societal acceptability of the
risk and so forth (Rohrmann 1994). These studies have found the structure
of risk judgments to be remarkably stable across countries.

However, cross-national comparisons of other types of risk perceptions
and related concepts have reported significant cultural differences. Because
research is aimed at understanding general human response to environ-
mental hazards rather than just the responses of middle class Americans, it
will be important to develop better theoretical understandings grounded
with empirical research on broader selections of study subjects. Future
studies need to investigate contrasts in interpretation and response to
environmental hazards, drawing on explicitly cross-cultural research de-
signs to ensure that generalizations are not overinterpreted and applied
inappropriately.

As Markus and Kitayama have noted (199), American ethnic groups of
European descent may be unduly optimistic about their own life situations,
an optimism that may be specific to their culture. This optimism could affect
both perceived vulnerability to environmental hazards and the extent to
which individuals prepare for future disaster. In addition, the extent to
which hazard preparation is seen as an individual as opposed to a commu-
nity responsibility may also be a product of cultural context. These notions
contain important implications for research on risk perception as well as
hazards mitigation policy recommendations. Research in areas confronting
similar geophysical risk, but occupied by different cultural groups, could
be particularly fruitful in elucidating a better understanding of general
responses as opposed to those which we suspect may be culturally specific.

Small organizations have undifferentiated structures and few resources
and, thus, would be expected to be relatively similar to households in their
adoption processes. However, large complex organizations with technical
specialists on staff, substantial financial assets at risk, and sufficient re-
sources to allocate to hazard adjustment are likely to have significantly
different patterns hazard adjustment. Given the wide array of hazard adjust-
ments, a major question concerns the factors governing the process by
which alternatives come to the attention of, and are evaluated and adopted
by, organizational decision makers in the public and private sectors. There
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is a significant need to examine organizational members’ perceptions of the
natural hazard risks at their facilities, the alternative hazard management
actions they can take, the characteristics of those actions (e.g., efficacy, cost,
time requirements, and implementation barriers), and the relative influence
of these factors on their willingness to allocate resources to this problem.

Following the pattern set by other risk perception studies (e.g., Mileti
1980; Slovic, Fischhoff and Lichtenstein 1980), such studies could examine
the degree to which business managers’ risk perceptions are influenced by
scenarios derived from federal and state agencies’ hazard assessments.
These studies should collect data throughout the country to produce com-
parisons between regions having a long recognized natural hazard threats
and those having lesser awareness of such hazards. It will be important to
complement microanalytic studies of individual risk perception and evalu-
ation with macroanalytic studies relying on the organization as the unit of
analysis. These macroanalytic studies should draw on the literatures on
diffusion of innovations, technology transfer, policy implementation, and
organizational control systems. Such perspectives are likely to provide an
ability to examine the social, economic, legal, and political factors influ-
encing individual decision makers’ awareness, adoption, implementation
and evaluation of alternative risk reduction strategies.

A number of the studies of household hazard adjustment have suggested
that the cost of hazard adjustments is a significant impediment to their
adoption and implementation. Unfortunately, this conclusion is consistently
based upon speculation from indirect evidence rather than directly sup-
ported by empirical data. The data are only slightly stronger with regard to
the role that economic influentials, especially developers and real estate
agents, play in the development and sale of properties in hazard-prone areas.
Despite their limitations, the available data on economic processes are
consistent with the data on individual decision making and household
hazard adjustment in demonstrating a clear pattern of significant market
flaws. If economic market processes are to play a significant role in natural
hazard risk reduction, much more research is needed to assess imperfections
in existing market processes and to identify corrective actions that can
overcome these problems.
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@HEAD 2 =FINDING 6: A significant amount of research has been
conducted on governmental processes by which hazard adjustments
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lesser degree, interorganizational relations in emergency prepared-
neEss.

Efforts devoted to intergovernmental relations in hazard mitigation have
produced useful findings in the past, are doing so currently, and are likely
to continue to be productive in the future. However, there has been virtually
no research to address inter- and intra-organizational issues in hazard
mitigation. Conversely, research on emergency preparedness has neglected
relations among different levels of government. Both areas of research have
largely ignored the relationships between private- and public-sector organi-
zations. All of these areas are important and deserving of further research.

Future research efforts should follow the lead of previous studies of
hazards mitigation policy evaluations (e.g., May and Williams 1986) in
conducting a systematic evaluation of emergency preparedness programs
and their implementation. This research also should examine the degree to
which these programs have led to natural hazards risk reduction, both
through unilateral actions by the private sector and through coordinated
planning by industry, environmental groups, and local governmental agen-
cies. Such research also should examine factors influencing the degree to
which emergency planning has promoted integration among emergency
management, community planning, and medical services. Such factors
might include the development of programs that focus on community
response to disaster demands rather than upon the demands of specific
regulations or on the routine missions and capabilities of different agencies.

Implementation of hazard mitigation and emergency preparedness ac-
tions inevitably requires capable and committed personnel operating in a
supportive community environment. It is crucial to recognize that there are
relevant controls, practices, and institutions that are already a part of every
community’s governance mechanisms that can be adapted to the manage-
ment of natural hazards (cf. Ward 1987). Indeed, it is only through these
existing institutions and processes that natural hazard management is likely
to be achieved.

Thus, the failure of existing organizations such as emergency manage-
ment, community development, and public health to recognize natural
hazards issues and develop comprehensive approaches to their resolution
requires increased coordination and improved mechanisms for linking these
organizations, not new organizations designed specifically for this purpose.
LEPCs, although they were originally instituted to achieve planning for











































































