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Executive Summary

HETWORU OJ' ORGAlaZED VOLtnrrEBRS J'OR RATURAL HAZARDS
PREPARBDHESS

This report describes organized volunteer networks for
natural hazards preparedness in the st. Louis metropolitan
area. Two functional networks were examined: the social
services network and the communications network. Objectives
of the study were: (1) to sYnthesize knowledge on organized
volunteers, (2) to integrate knowledge on interorganizational
networks and show the relevance of this knowledge to
preparedness for natural disasters, (3) to describe existing
social service and communication networks in st. Louis, (4) to
assess advantages and disadvantages of different network
analytical approaches in study of natural hazards, and (5) to
interpret and transfer research findings to emergency
managers.

The study focused on the possibility of an region-wide
disaster, specifically a major earthquake, and on preparedness
for the first 24 to 48 hours. This immediate response period
was selected because it is a critical period for saving lives
and, during this time, any urban area would have to rely
extensively on its own resources, especially volunteers. The
st. Louis metropolitan region is an important geographical
area to study because of active seismic activity in the
central United States but low preparedness for earthquakes.
The midwest will eventually suffer a significant, and possibly
catastrophic, earthquake, which could occur at virtually any
time.

Organized volunteers were studied because they play a
critical role in disaster preparedness and response.
Interorganizational networks were examined because
mUltiorganizational preparedness patterns are believed to
determine effectiveness of the overall response, and this is a
rapidly developing area of research. Two complete
organizational networks are described: emergency services and
communications.

xi



The network of emergency social services consisted of 80
organizations. Fifty-three (66t) were located in the countY1
24 (30t) were in the citY1 and three (4t) were outside of the
metropolitan area. Twenty-three were identified as social
service organizations, eleven as disaster offices, nine as
disaster offices within police departments, nine as religious
organizations, eight as police departments, eight as fire
departments, five as senior citizen organizations, four as
youth groups, and three as neighborhood organizations.

The communications network consisted of 34 organizations,
six (18t) of which were located outside of the metropolitan
area. Five were identified as military organizations, four as
disaster offices, four as social service organizations, three
as police departments, three as transportation organizations,
three as utilities, two as amateur radio groups, two as
citizen band radio groups, two as fire departments, two as
medical organizations, and one each as telecommunications,
commercial radio, newspaper, and television organizations.

Data were gathered from the organizational populations in
both social services and communications with a survey
questionnaire. For communication organizations, a
supplemental telephone interview was conducted. Information
on organizational characteristics and interorganizational
relations was elicited under day-to-day (normal) conditions
and, with the aid of a disaster scenario, under assumed
disaster conditions.

Organizational variables included the type of
organization1 size of staff, both paid and volunteer1
stability of staff, both paid and volunteer1 formalization 1
methods of showing appreciation to volunteers1 funding base1
auspice 1 geographical service range1 and several aspects of
preparedness, inclUding disaster experience, estimated
disaster response capacity, planning, and training. For the
social services network, interorganizational variables
included the number of linkages among organizations1 types of
services exchanged among organizations1 formalization of
agreements among organizations1 and frequency of contact among
organizations. For the communications network, methods of
communication was used instead of types of services exchanged
among organizations.

An important feature of the study was the use of four
interorganizational dimensions for each network. Another
important feature was the use of intensity scales for the
interorganizational variables. A third important feature is
that these variables were used to describe the networks on an
organization-specific basis, pair-by-pair throughout the
entire networks. Together, these highly detailed features of
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the study, combined with almost total organizational
populations, yielded an interorganizational data set which has
potential well beyond the original scope of the project.

six types of analysis were undertaken. These were (1)
description of organizational and network characteristics
during both day-to-day and disaster conditionsl (2) an
assessment of relationships between organizational attributes
and dimensions at the interorganizational networkl (3)
geographical depictions of interorganizational networksl (4)
more abstract graphic presentations at network relations using
organizational types; (5) blockmodeling; and (6) cluster
analysis. For the communications network, in part because it
was comprised of a smaller population of organizations, only
the first two types of analyses were employed.

Looking first to the social services network, results
were as follows: Pre and post-disaster measures of the four
interorganizational variables were much the same. Considering
correlations of the eight interorganizational variables (four
pre-disaster and four post-disaster) with 15 descriptor
(organizational level) variables, 53 (44%) of 120 correlations
were statistically signiticant at p - .05 or less. The
correlations in the post-disaster condition tended to be
stronger. Among three general categories of descriptor
variables, both operations and capacity variables were more
likely to correlate with interorganizational variables than
were organizational size variables.

In further regression analysis, eight of the fifteen
descriptors surfaced as key variables associated with
dimensions of the network. These variables were: expression
of appreciation to volunteers, preparedness, number of pre­
disaster volunteers, organizational type, pre-disaster
organizational size, service range, member stability, and
capacity to respond to different kinds of disaster. Each of
the eight network dimensions correlated with a different
subset of these descriptors. Three of the four pre-disaster
network dimensions were associated significantly with only a
single descriptor. This pattern was reversed in the post­
disaster condition, with three of the four dimensions each
being associated with two or three variables. OVerall, the
picture presented by these analyses was one of striking
network complexity. It is apparent that different
interorganizational dimensions yield different networks.

A unifying theme underlying complexity of the network was
reflected in clear distinctions between emergency management
organizations and social service organizations on all of the
network dimensions and many of the descriptor variables.
These distinctions indicated that emergency management

xiii



organizations were more central to the network, while social
service organizations were more peripheral but also essential
to disaster response. The overall network pattern suggests an
interesting dynamic of two different but complementary
processes for involvement in the network: emergence and pre­
planned linkages. Emergency management organizations were
more extensively represented in the pre-planned network, while
social service organizations were situated to play a more
emergent role. This bifurcated network structure is
illustrated through graphic depictions of interorganizational
relations, and corroborated with both blockmodel and cluster
analyses.

The statistical pattern for the communications network
was, in some respects, similar to the pattern for the social
services network. Interorganizational measures were much the
same in both pre and post-disaster conditions. Looking at
associations of the eight interorganizational variables with
15 descriptor variables, 32 (27%) of the 120 intercorrelations
were significant at p - .10 or less (the higher significance
level was used for the communications network because of the
smaller number of organizations in the popUlation). As with
the social services network, post-disaster correlations were
somewhat larger. Among the three categories of descriptor
variables, organizational operations had the most significant
relationships, followed by size variables, and then by
capacity variables.

Looking at semi-partial correlation through regression
analysis, seven descriptor variables were significantly
associated with at least one of the eight interorganizational
variables. There were a total of ten significant
relationships, five pre-disaster and five post-disaster. For
example, number of methods of volunteer recruitment was
strongly and negatively associated with both pre and post­
disaster number of methods of communication. Again, each of
the significant relationships was very interesting in itself,
but the pattern presented was complex. Multiple
interorganizational dimensions yielded complex network
relations.

Conclusions have been grouped into three areas: theory
development, research recommendations, and practice
guidelines. Turning first to theoretical contributions, there
are indications of useful theoretical development in the
following directions: (1) conceptualization of different
networks for the various preparedness functions, (2) inter­
relation of multiple network dimensions for more accurate and
interactive network conceptualizations, (3) a shifting from
organization-specific to general organizational types for
analyses of larger networks, (4) a merging of the ideas of
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planninq and emerqence into a concept called "planned
emerqence," and (5) conceptualization of optimal levels of
network development.

Recommendations for future research include: (1) More
research should be done to corroborate and refine the concept
of "lnteqrated Emerqency Manaqement System" (lEKS). (2) More
studies of orqanization-specific networks should be done usinq
ordinal and interval level measures of interorqanizational
relations. (3) Studies of preparedness networks should use
disaster scenarios to provide a uniform basis for examininq
perceived response patterns. (4) More time than is usually
allocated in survey research should be allowed to collect data
on network populations. (5) Lonqitudinal studies of networks
are needed to capture dynamic qualities and assess the effects
of chanqes in key roles or orqanizations.

The most important practice quidelines are : (1) The
critical role of volunteers should be more clearly recoqnized
and more sophisticated systems for identifyinq, recruitinq,
traininq, motivatinq, usinq, and rewardinq volunteers should
be developed. (2) Emerqency social services planninq should
make a qreater effort to identify resources, contact
peripheral or potential service providers, and facilitate
their entry into the preparedness network. (3) Because the
spirit, if not the letter, of the lEKS concept is well­
established, it should be used as a basis to launch increased
development of a full area-wide disaster preparedness network.
(4) Emerqency manaqers in the st. Louis area should review and
consider flexible response systems which take into account the
jurisdictional blindness and uncertainty of disaster
situations. Such a system should be adopted and its use
should be reqularized throuqh application to many different
situations, larqe and small. (5) Continuation of multi-state
planninq in the central United States is desirable.
Missouri's SEMA should enhance efforts in joint city-county
planninq in the st. Louis metropolitan area. st. Louis County
should make a qreater effort to communicate constructively
with emerqency manaqers in the municipalities. The Red Cross
and other leadinq service providers should clarify with local
units of qovernment their role and anticipated procedures in a
disaster situation.
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CHAPTER 1

IH'l'RODUC'1'ION

This report presents the results from a study of
preparedness for a major earthquake and other potential
disasters in the st. Louis-metropolitan area. The purpose of
the research is to describe preparedness networks of orqanized
volunteers for emerqency social services and emerqency
.communications.

In a brief comment entitled "A strateqic Research Nexus,"
Drabek (1983) notes that hazard studies are "located at the
intersection of numerous critical avenues" in social science
research. Features of this strateqic location include
immediate applicability of research findinqs, broad research
scope at relatively low cost, and qreat potential for
theoretical enrichment.

For these strateqic research potentials to be realized,
certain developmental qoals must be recoqnized and nurtured.
Accordinq to Drabek, these qoals are: (1) increased interaction
between researchers and practitioners; (2) improved
theoretical inteqrations; (3) refined data qatherinq and
analysis techniques; and (4) development of comparative data
sets across cultures and across hazards. In the research
project reported here, we have attempted, where possible, to
follow these suqqestions.

1



Objectives of the study

The research was designed to meet five objectives:

1. To synthesize knowledge on the use of organized
volunteers in natural disasters, and to show ways to
improve community preparedness;

2. To integrate knowledge on interorganizational
networks, and describe the relevance of such networks
to preparedness for natural disasters;

3. To describe interorganizational networks of organized
volunteers and their preparedness to provide
emergency social services and emergency
communications in the event of a major disaster;

4. To assess advantages and disadvantages of different
analytical approaches, indicating applications in the
natural hazards field; and,

5. To interpret and transfer research findings to
emergency managers through development of practice
quidelines.

Originally, the study had an additional objective: To
compare interorganizational network characteristics across two
different types of hazards, tornadoes and earthquakes. As the
research progressed, however, it was discovered that the
concept of Integrated Emergency Management Systems (IEMS) was
more widespread than we anticipated. In other words,
preparedness networks for different types of hazards in st.
Louis were comprised substantially of the same organizations
with the same resources. Thus, this original research
objective was omitted because it would not have yielded
fruitful comparisons.

The apparent acceptance of IEMS is, in itself, a
noteworthy research finding. To date, nearly all information
about natural disasters has been organized by type of disaster
or type of impact (Carr, 1932; Barton, 1962). Typically,
resources that are recognized as available in a given
community reflect prior disaster experience (Fritz, 1961;
Parr, 1969; Mileti et al., 1975; Drabek, 1985). Prior
disaster experience has tended to be related to particular
types of natural hazards. Some areas have experienced more
earthquakes, others more hurricanes, and so forth. Although
certain resources are more or less disaster specific boats
for floods, geiger counters for nuclear waste spills -- most
resources are useful in many types of disasters.

2
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The resources for social services and communications
qenerally fall into this mUltiple-use cateqory. Emerqency
officials and volunteers in st. Louis clearly recoqnize these
mUltiple applications. As one disaster official succinctly
stated, "a disaster is a disaster," meaninq that the same
personnel and material resources can be applied in a variety
of disaster situations.

Siqni~icanc. ot ~he study

The study is siqnificant for at least four reasons:

1. Information on preparedness and the use of orqanized
volunteers spotliqhts a critical resource in local
community response to disasters;

2. Information on interorqanizational networks
inteqrates this area of social science theory with
hazards research and helps build a foundation for
subsequent theoretical efforts;

3. The use of different network-analytic techniques
leads to qreater understandinq of appropriate data
analysis procedures for orqanizational networks in
the natural hazards field; and,

4. The emphasis on accurate descriptions of'preparedness
networks provides information of immediate use to
community-leaders and emerqency manaqers.

organized Vo1un~eers

The term "orqanized volunteers" refers to the patterned
activity that can be brouqht into play followinq a disaster.
Orqanized volunteers may be viewed as continqency
orqanizations. The increased complexity of the hazards
environment as well as financial cutbacks and limited
resources accentuate the need for community-wide
interorqanizational coordination and continqency planninq
(Gillespie and Perry, 1983). Moreover, for earthquake
preparedness, community-based volunteers are critical because
outside assistance may not be able to reach the disaster area
for an extended period of time (M & H Enqineerinq and Memphis
state University, 1974).

When disaster strikes, immediate response to human needs
is provided by volunteers from The American Red Cross, The
Salvation Army, church qroups, civic clubs, and other
orqanizations. These orqanized volunteers are especially
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critical because they are on-the-scene, and they can assemble
various kinds ot disaster workers. In many instances, local
orqanized volunteers can provide emerqency social services
more eftectively than any other qroup, and orqanized
volunteers also play critical roles in certain aspects ot
emerqency communications.

Research on volunteers has emphasized the mass
converqence response durinq the post-impact period and
problems associated with inteqratinq formal orqanizational
activity and the informal mass assault (Barton, 1969;
Gillespie and Perry, 1976). Dynes (1970a: 179) has noted that
many orqanizations confront a surplus of volunteers who, while
hiqhly motivated to help, cannot be easily inteqrated into the
orqanizational task structure. Similarly, Demerath and
Wallace (1957) indicate that orqanizations can be hampered by
excessive assistance. Studies by Clifford (1956), Form and
Nostow (1958), Warheit (1968), and Brouillette (1971)
demonstrate that organizations with disaster responsibilities
are successful dependinq on how well they fit themselves into
the informal rescue pattern that emerges spontaneously
followinq the disaster impact.

Gillespie and Perry (1976:309) note that volunteer qroups
have too often been viewed as "part of the problem" instead of
beinq recoqnized as a resource through which established
orqanizations can increase their effectiveness. While the
capacity of existing orqanizations to adapt to sudden chanqe
is always limited (Mileti and Gillespie, 1976), there is qreat
potential for institutionalized volunteer response to
disasters (Sherraden and Eberly, 1982). One international
example ot highly trained and orqanized volunteers who
mobilize quickly and effectively in emergency situations is
the Technical Aid Service in West Germany, a decentralized
orqanization of 50,000 younq adults which provides assistance
in major disasters or public emerqencies (Landrum, 1982). An
historical example in the United States is the extensive
emerqency and disaster work of the Civilian Conservation corps
(Sherraden, 1985). In both ot these examples, organizational
desiqn has facilitated rapid mobilization of trained
volunteers for temporary response to emergency situations.

Local control and flexibility appear to be keys to the
success of such highly orqanized volunteer response. In the
united States, The American Red Cross has done an excellent
job in developinq plans for volunteer response (Bunker, 1957),
but there has been littl~ basic knowledqe about coordinatinq
relationships, especially across orqanizations. Researchers
observinq the response to the Coalinqa, California earthquake
in 1984 noted that the Red Cross was the only orqanization to
be effectively mobilized for the first day and a half. In
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general, there is a need for more research to increase
understanding of the roles played by organized volunteers in
community preparedness and response to disasters.

interorqanizational Networks

Coordination among organized volunteers is essential for
disaster response to be effective. In the overall response,
it is the combined effort of an interorganizational network
which determines success. For example, Perry (1982:14) notes
that "problems of resource shortages can be attenuated by
having groups of localities band together either in county or
regional structures to engage in emergency management." This
idea is consistent with a focus on interorganizational
networks. An accurate description ot the community
preparedness network is a necessary prerequisite to developing
theories of volunteer mobilization, organizational
integration, and other aspects of emergency management.

The coordination of different organizations is one of the
most important concerns in contemporary organizational theory
(Gillespie and Mileti, 1979b). Emphasis on team building
(Galbraith, 1973) and other torms of lateral relations, such
as matrix organization (Davis and Lawrence, 1977), may be seen
as a search for effective strategies of organizational design
to meet the contingencies of rapidly shifting, turbulent
environments. Task forces, special projects, and numerous
interorganizational joint programs are being experimented with
in contemporary organizations, even among long-standing and
traditionally legitimated organizations such as universities
and hospitals. These contingency theories are relevant to
strategies of effective mobilization in response to disasters.

The network of relationships among organized volunteers
in disaster response cuts across many types of organizations.
The complexity of such networks makes it scientifically
prudent to concentrate on activities associated with a limited
number of functions. It would be expected that
interorganizational networks are more developed in some areas
than in others (Mulford, 1984). To date, however, little is
known about the structure and process of interorganizational
preparedness in any community.

preparedness for immediate Response

Little research has been conducted on emergency
preparedness during periods of normal equilibrium. Most
studies have concentrated on short-term actions reported
during post-impact disaster periods (Mileti et al., 1975).
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Research by Drabek et ale (1981) has documented the importance
of emergent mUltiorganizational networks in search and rescue
efforts. According to Drabek et ale (1981: 1982), pre-event
linkage patterns appear to be important factors in
understanding post-disaster response.

Post-impact response effectiveness rests on an
understanding of who has responsibility for what and how this
responsibility complements or fits into the overall effort.
In communities where particular functions have been assigned
to specific organizations as a result of planning, there is
less post-impact confusion (Raker and Friedsam, 1960).
Preparedness can "normalize" the impact in ways that help
emergency response organizations operate effectively (M & H
Engineering and Memphis state University, 1974). Preparedness
entails general operating plans that indicate mobilization of
resources within the context of local communities (Gillespie
and Mileti, 1980).

This stUdy concentrated primarily on pre-disaster
preparedness for the immediate -- first 24 to 48 hours
response period. The stUdy did not address longer-term
response or the recovery phase. Because the pre-disaster
preparedness network is believed to influence disaster
response, the study assessed the network prior to disaster and
also, using a disaster scenario, assessed the perceived
network during the immediate response period.

Methodologically, use of the scenario avoided the
cumbersome problem of waiting for a disaster to strike before
undertaking research on the response. Although use of the
scenario had drawbacks, the major advantage of this method was
that it sharpened the focus on aspects of readiness to act.

The major reasons for concentrating on the immediate
response period were: (1) this period is critical in easing
human SUffering and saving human life: (2) this period is
critical in establishing an effective foundation for the
longer-term response; and (3) with a major regional disaster,
the st. Louis metropolitan area would be forced to rely almost
entirely on local resources for the first 24 to 48 hours. If
bridges were down and highways were blocked, outside
assistance would not reach the area for at least a day and
probably two days. Therefore, local preparedness for the
immediate response is crucial.
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Emergency social services and Communica~ions

The study was limited to disaster preparedness for two
critical functions: emergency social services, and emergency
communica~ions. Other emergency functions, such as food and
shelter, search and rescue, medical care, damage control
(containing fires, preventing looting), or emergency
infrastructure repair (fixing water and gas lines,
establishing temporary roads) were assessed together in an
overall summative measure of capacity to deliver services.
Social services and communications were selected because less
is known about these functions, and organized volunteers are
known to play important roles in both social services and
communications.

Emergency social services are provided primarily by
organized volunteers. These services include a number of
short-term functions such as re-uniting families, stabilizing
post-impact emotional reactions, providing supervision and
care of children, providing assistance to special populations
such as the elderly and disabled, offering support services
within emergency medical settings, and providing information
or referrals to professional, governmental, and other services
for those in need.

Effective emergency communication is a prerequisite to
other aspects of an effective emergency response. As one
official noted, "Without a communications system in place, you
cannot command and control. Without communications, you have
nothing." Another official said, "The two big problems in a
disaster are who the hell's in charge and communications. If
you could solve these two things, you'd have it." Despite its
obvious importance, knowledge about emergency communications
is limited. Responsibilities for disaster communications are
fragmented and dispersed across a variety of local, state, and
federal agencies. There are many organizations of different
types, sizes, and political mandates, each accountable to
different groups with different interests. It is not
surprising, therefore, that during periods of disaster
response, problems with communications among agencies and
across lines of authority have been reported (Killian, 1954;
Bates et al., 1963; Drabek et al., 1982).

certain aspects of emergency communications rely
extensively on organized volunteers. For example, the work of
Drabek et ale (1981) reveals the importance of organized
volunteer emergency communications groups with CB and ham
capability. In the event of a major regional disas~er in the
st. Louis metropolitan area, organized volunteers in
communications would play a vital role in the emergency
response.
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Geographic, Demographic, Social, and Political Features in st.
Louis Relevant to Disaster Preparedness

The City ot st. Louis forms a rough half circle against
the western bank ot the Mississippi River in the state of
Missouri. Several surrounding counties in Missouri and across
the river in Illinois combine with st. Louis City to make up
the metropolitan area. Figure 1.1 (pp. 9) illustrates the st.
Louis metropolitan area.

The City of st. Louis has a population in excess of
400,000 and the metropolitan area (including both Missouri and
Illinois) has a population of approximately 2,250,000. The
City has been losing population while the county has been
gaining, but overall, the metropolitan area has remained
fairly stable. There are increasing numbers of non-English
speakers -- Indochinese, Africans, Russians, Hispanics -- but
census figures are not yet available to document their number.
The problem of dealing with non-English speaking people is
almost completely unaddressed in the disaster preparedness
network in st. Louis.

The area is racially segregated. The northern part ot
st. Louis City is predominantly black and the southern part is
predominantly white. In the event of a region-wide disaster,
blacks probably would suffer disproportionately greater damage
because they live, on the average, in more poorly constructed
or maintained dwellings, carry less insurance protection, have
less access to medical care, and know less about the sources
of disaster assistance that are available (Dynes, 1970a;
Torry, 1979; Mileti and Nigg, 1984).

Politically, several key jurisdictional issues affect
disaster response. Perhaps most striking, the Mississippi
River, which forms the boundary between Missouri and Illinois,
is like a wall between two separate disaster response systems.
The two states cooperate very little. Only The American Red
Cross and a few smaller voluntary agencies have a policy of

. "crossing the river." For this reason, it was decided to
study only the Missouri side of the metropolitan area.
StUdying both sides would have yielded two separate
preparedness networks.

8

----------- --



I
t
I
J

Fiqure 1.1 Map of Census Tracts for st. Louis SMSA.

J

I
I
t

J

I

N

9

W----1~­E

s



Even on the Missouri side, there is a significant barrier
to cooperation between st. Louis City and st. Louis County.
The City is not part of st. Louis County or any other county,
but rather is a totally separate political jurisdiction. At
best, the City and county have an ambivalent relationship and
this ambivalence has a long history. Despite efforts to
integrate resources for disaster response, City-County
cooperation remains elusive. It has been more than a decade
since County personnel and resources went into the City to
assist with a disaster.

As an example of City-County political separateness, the
City is currently installing a new disaster communications
system, an 800 megahertz trunk system with 20 channels. The
system will require new equipment for all users, and it will
not be compatible with existing equipment in the County or
equipment of most voluntary, commercial, or other
organizations. Nonetheless, the City has undertaken this
initiative in the absence of cooperative planning with the
County. The City will maintain the old communication system
so that it might be used for region-wide communication, and
most communication organizations say that the new system will
not affect their disaster communication functions. However,
how well the old system will be maintained remains to be seen
-- most resources will probably go into the new system. This
is not to say that the City is wrong to plan for new and more
effective disaster communications technology. But greater
cooperation in planning would be desirable. In the politics
of the st. Louis metropolitan area, cooperative planning is
not always the first priority.

Within st. Louis county, there is still another major
political issue. Many of the 90 municipalities which make up
st. Louis County are in conflict with the County's Office of
civil Preparedness. These municipalities place a high value
on local control and they do not want to relinquish
responsibility for their municipalities to the County. During
the period of the study, this became a prominent political
issue.

The county initiated a ballot initiative to gain greater
authority in "taking charge" of disaster situations wherever
they might occur within the County's boundaries.
Municipalities, acting through an amalgamated group -- The
Emergency Preparedness Council of st. Louis County -­
objected. The Council objected both to the intent of the
resolution and to its introduction without prior consultation
between the municipalities and the county office. The
objection raised by the Council prompted the County withdraw
the proposed amendment. However, as one member of the Council
put it, "The eat's asleep for now, but its only a matter of
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time before it wakes up again and jumps out of the bag."
Although active participation is limited to perhaps two dozen
municipalities, the Council provides an important basis for
cooperation, mutual support, and disaster preparedness.

Disaster History, current susceptibility, and Public Awareness
in st. Louis

The st Louis area regularly experiences flooding because
of its location near several major rivers: the Mississippi,
the Missouri, the Meramec. Also, st. Louis is located in an
area of high tornado occurrence. In general, both floods and
tornadoes are a "part of life" in st. Louis. More recently,
attention has been focused on the possibility of a major
earthquake in Southeastern Missouri which could have a
devastating impact on the st. louis metropolitan area. For
this reason the project focused considerable attention on
earthquake planning and preparedness.

Most of what is known about earthquake preparedness comes
from research and experience in California (White and Haas,
1975; Mann and WYner, 1978; Turner, Nigg et al., 1979; Mileti
et al., 1981; Olson and Nilson, 1982). Although California is
an important location for stUdying earthquake preparedness and
seismic safety, there are significant differences between
California and the midwest region of the United states
(Nuttli, 1982).

California's uneven terrain as well as its location
between the Pacific Ocean and the Sierra Mountain Range serve
to dampen shock waves from earthquakes. Hays's (1981)
comparisons of isoseismal contours of the 1811-1812 New Madrid
earthquakes, the 1886 Charleston earthquake, the 1906.San
Francisco earthquake, and the 1971 San Fernando earthquake
demonstrate that the effects of an earthquake are much greater
and extend over a larger area in the New Madrid region, which
cuts across seven midwestern states. Thiel and Morelli (1981)
estimate that a New Madrid earthquake today similar in
magnitude to those of 1811-1812 would result in immediate
property damage of $12 to 14 billion (1980 dollars).

This potential for catastrophic destruction has brought
about increased interest in developing a sound knOWledge base
in the midwest to deal with the threat of earthquakes. This
interest has been heightened with Nuttli's (1980) estimates of
a 25 percent probability of an 8.5 surface-wave (Richter)
magnitude earthquake for the time period 1811 to 2000, and a
63 percent probability of an earthquake with a 6.5 or greater
surface-wave magnitude for the same time period. Nuttli
(personal communication) estimates that if an earthquake were
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to occur today it would register a surface-wave maqnitude ot
7.6. The more time that elapses without an earthquake, the
greater the expected magnitude ot the earthquake when it
occurs. st. Louis is located near the New Madrid Fault region
and is therefore likely to experience a major earthquake at
virtually any time (Nuttli, 1981 and 1982).

st. Louis lies approximately 160 miles north ot the New
Madrid Fault, which in 1811 and 1812 produced a series of
earthquakes which were among the largest ever recorded in the
continental United states. The tirst shock hit the area on
December 16, 1811 with a maqnitude estimated to be 7.2. Two
additional major shocks occurred on January 12 and February 7,
1812. The magnitude of these two shocks have been estimated
at 7.1 and 7.4 respectively (Nuttli, 1973).

On October 31, 1895 the New Madrid Fault produced another
major earthquake. The maqnitude of this earthquake has been
estimated at 6.2 on the Richter scale (Nuttli, 1974). At the
time there were no high rise buildings in st. Louis and most
residential construction was wood frame. Consequently, damage
was limited.

These earthquakes occurred a long time ago and many
residents ot st. Louis are not aware ot the potential for
another major earthquake in this area. Recent publicity has
focused attention on the 1811-1812 earthquake but public
awareness ot the 1895 quake is almost non-existent. If such
an earthquake were to occur today, the entire st. Louis area
would be severely affected.

Despite the probability of a major earthquake, the
general population in st. Louis is not well aware of the
danger. A very large percentage of residential dwellings are
today made of brick and mortar, which is more susceptible to
damage in an earthquake; many of the buildings in st. Louis
City are 50 or more years old; and many home owners are
without earthquake insurance. Building codes for commercial
real estate do not incorporate the concept of earthquake
resistance, and therefore many commercial buildings would be
badly damaged in a major earthquake. .

While the potential for damage is much higher in the
midwest than the west (Nuttli and Herrman, 1981), levels ot
community preparedness are much lower. Key government
officials in the state of Missouri have begun to recoqnize the
importance of seismic safety, but a great deal of preparedness
planning and activity remains to be undertaken (Liu et al.,
1981; Drabek, et al., 1982).
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Summary

This research report describes networks of organized
volunteers prepared to deliver emergency social services and
emergency communications. Such research is worthwhile for
several reasons. First, it adds information about a critical
resource in community disaster response. Second, the study of
networks brings an important area of research to the disaster
field. Third, future research can be strengthened as a result
of the study's assessment of different methodologies.
Finally, accurate descriptions of the network will help
improve preparedness. The study makes theoretical,
methodological, and practical contributions.

Organized volunteers such as the Red Cross, Salvation
Army, civic groups, and many others are like contingency
organizations. Coordination among such organizations is
critical to an effective disaster response. The number and
variety of volunteer organizations creates complex networks.
Evidence indicates that patterns of interaction during pre­
disaster periods influence post-disaster response, and also
that organized volunteers are especially critical in the
earliest stages of response. Thus, the research used a
disaster scenario to focus on pre-disaster preparedness for
immediate response.

The study is limited to the Missouri side of the St.
Louis metropolitan area. The potential for earthquakes exist
in the midwest as well as along the west coast, yet most of
what is known about earthquake preparedness is based on work
in California. There are lower levels of awareness and
preparedness for earthquakes in the midwest, but the
likelihood of damage is greater. st. Louis is close enough to
earthquake fault zones to experience serious damage when an
earthquake occurs. The metropolitan area has a population of
two and one-quarter million people. Many of the buildings are
old and built out of masonry, and few people carry earthquake
insurance. There are political divisions between Illinois and
Missouri, st. Louis City and St. Louis County, and between st.
Louis County and many of the municipalities within it. There
is a need for greater cooperative efforts to coordinate an
area-wide network of preparedness for disaster.
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CHAPTER 2

ORGAHZZED VOLUNTEERS ZN DZSASTERS

Participation of orqanized volunteers is crucial in
disaster response, particularly in the initial hours and days
after the disaster impact (Mileti and Niqq, 1984). The first
priority of communities in the immediate aftermath of a
disaster is to provide for survival needs of the victims,
inc1udinq search and rescue, medical care, shelter, food, and
clothinq (Dynes, 1970a:87). Often, particularly in smaller
communities, it is volunteer fire departments which initiate
this activity. The American Red Cross and certain emerqency
manaqement orqanizations arrive soon after a disaster strikes
to conduct damaqe assessment, establish shelters, and provide
emerqency medical care. Church qroups, The Salvation Army,
and other volunteer orqanizations then converqe to provide
relief services such as emotional support, emerqency welfare
services, and assistance in locatinq missinq persons (Ross,
1970:407).

Volunteer orqanizations offer communication support and
help coordinate the activities of other orqanizations. In the
case of disasters with wide impact, the necessity for
additional communication and coordination is vital, because
more orqanizations become involved in the mass action to
minimize loss and sUfferinq (Dynes, 1970a:54). For example,
the Red Cross enlists the help of ham radio operators to aid
in communication, and toqether they provide information to the
public concerninq the whereabouts and condition of friends and
relatives. Ham operators help the Red Cross coordinate field
units as well, particularly when phone lines are inoperative
(Stallinqs, 1971:11). Coordination amonq other orqanizations
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is achieved partly through disaster committees within the Red
Cross. These committees represent many community
organizations (Dynes, 1970a:37).

Volunteer organizations in disaster response provide
psychological support and financial aid. Counseling and
spiritual support, as well as emotional reassurance are
offered. Many organizations help with financial assistance,
inclUding the Red Cross, the Salvation Army, neighborhood
associations, unions, church organizations, civil-rights
groups, public counseling services, and other volunteer
associations (Torry, 1979: 529). The work of these
organizations must be coordinated to achieve effective
disaster response.

An understanding of volunteer organizations in disasters
requires recognition of their special characteristics. First,
in volunteer organizations, the majority of participants are
not reimbursed by a paycheck. Second, organizational goals
are not related to the business of making a living (as in
trade unions or cooperatives). Third, membership is voluntary
in the sense that it is neither mandatory nor acquired through
birth (Sills, 1968; King, 1984; Mccurley, 1985).

This chapter (a) presents two of the major functions of
volunteer organizations in disaster, (b) surveys the special
characteristics of these organizations to consider their
affect on disaster response, and then (c) suggests approaches
from the collective behavior and social movement literatures
which can contribute to understanding volunteer organizations
in disasters.

Functions of Volunteer Organizations

Survival functions. After a disaster strikes, the
highest priority is care for victims. Care for victims
includes first aid and transporting the injured to hospitals
or places they can receive medical attention. This occurs at
the same time as rescue activities, extricating trapped
individuals or evacuating individuals from dangerous areas.
Once immediate survival needs are met, longer-term basic needs
-- food, shelter, clothing -- become important.

Volunteer organizations are prominent in meeting survival
needs. The American Red Cross helps to mobilize medical
personnel and supplies such as blood and plasma. The Red
Cross and Salvation Army are major providers of food and
shelter. Schools, aUditoriums, churches, and other public
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buildings are made available for shelter. Many other local
volunteer organizations offer clothing and various supplies to
disaster victims (Dynes, 1970a).

Coordination and communication. Communication and
coordination functions establish a basis for other activities.
During disasters these functions promote community
connectedness which facilitates opportunities to help victims.
Connectedness, in turn, promotes communication and
dissemination of knOWledge about damage and sUffering, both to
volunteer organizations and to individual volunteers. Based
in knowledge about which parts of the population have been
most hard-hit, volunteer organizations can better mobilize to
help those in need (Dynes, 1970a).

Most volunteer organizations have relationships with
other organizations, some of which are central in the
coordination of disaster response. The need for
interorganizational coordination increases as the number of
volunteer organizations in disaster proliferates (Stoddard,
1969). For many volunteer agencies, coordination and links
with other organizations are absolute necessities in obtaining
money, volunteers, and other types of aid (Ross, 1970). While
interorganizational coordination is essential for volunteer
organizations, their distinctive qualities present special
problems for coordination.

Distinctive Oualities of Volunteer organizations

The responses of organizations in disaster varies with
the type of organization (Drabek, 1970:332). Volunteer
organizations are often less distinct in their structure than
government or business organizations, which are more likely to
approach the ideal of a Weberian bureaucracy. For example,
authority relations between Red Cross staff and non-paid
workers are vague (Adams, 1970), and Salvation Army personnel
sometimes circumvent rules and directives to meet any "genuine
need" of disaster victims (Ross, 1970). This is an important
difference because much of the sociological theory used to
stUdy organizations assumes that the unit of analysis is like
a bureaucracy.

pifferent types. Dynes (1970a) discusses four types of
organizations in disaster response. Organizations which
maintain their structure and regular tasks in a disaster are
referred to as "established." Those Which have new tasks are
"extending," while those with a new structure and additional
personnel are called "expanding." Finally, "emergent"
organizations are those which take on both a new structure and
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non-regular tasks (Dynes, 1970a), because no organization
existed before the disaster. A more detailed discussion of
these organization types is presented in Chapter 3.

Volunteer organizations are often expanding organizations
in disasters. These organizations have a small, central,
permanent core of workers during non-emergency periods. During
expansion, the structure and function changes (DYnes, 1970a).
After the disaster, the organization reverts back to its pre­
disaster structure. This lack of permanence further
distinguishes volunteer organizations from established
organizations in disaster. Neither expanding organizations
nor emergent groups are adequately understood using formal
organizational theory (Quarantelli and Dynes, 1977).

Established organizations have difficulty in relating to
expanding organizations and emergent groups, and they are
often unwilling to recognize the legitimacy of these
organizations in any particular disaster (Dynes, 1970a).
Conflict sometimes occurs between different organizations over
issues of legitimation and access to the news media (ROSS,
1970). As an illustration, two organizations may compete for
news coverage that highlights the relief efforts of
volunteers. Bitterness may develop between leaders of the
organizations if they feel the story of their organization has
been inadequately reported.

In expanded organizations, pre-disaster channels of
communication are often inadequate to carry the large number
of messages. Thus, it is helpful to plan for alternate and
additional lines of communication during the initial period of
a disaster response. Groups which specialize in
communication, such as ham radio clubs, must be called in to
help (stallings, 1971). The lack of both legitimation and
adequate communication hampers interorganizational relations
and coordination in volunteer organizations. These
interorganizational problems occur to a greater extent in
rapidly expanding organizations, which are likely to be
volunteer.

structural differences. Mariy volunteer organizations or
associations which are active in disaster settings are small.
Smallness is associated with a loose division of labor, less
formal communication patterns, highly flexible systems, and so
on. Again, volunteer organizations do not always fit
substantively or methodologically with assumptions in
sociological theories of complex or formal organization
(Quarantelli and Dynes, 1977:31).
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While it is the case that some volunteer orqanizations
(e.q., Red Cross) are closer to the bureaucratic model than
others (e.q., ham radio clubs), most of these orqanizations
differ in the distinctness of their structure. Volunteer
orqanizations, especially those which are expandinq, tend to
have vaque functions durinq disasters. They frequently qo
beyond their assiqned emerqency tasks, and several volunteer
orqanizations may attempt to perform the same tasks. For
example, two orqanizations may distribute food to the same
victims at the same site (Dynes, 1970a:144).

Volunteer orqanizations have vaque boundaries; core
workers may not know what peripheral volunteer workers are
doinq at any qiven time, and coordination of work activities
may be ambiquous. These coordination difficulties are made
more difficult by lack of previous coordination practice
(Adams, 1970), and by uneven leadership hierarchies.
Leadership is often left up to local chapter leaders, or the
hierarchy is unclear (Adams, 1970; Ross, 1970; stoddard,
1969).

The structure of volunteer orqanizations can affect
interorqanizational networks. Many of the volunteer
orqanizations active in disasters are likely to be
characterized by a federated, rather than a corporate,
structure. Federated structures involve loose collections of
semi-autonomous local units, while corporate structures are
centralized. Larqe orqanizations such as The American Red
Cross and The Salvation Army are federated. In qeneral,
federated orqanizations are more likely to be involved in
joint orqanizational involvement, and thus these orqanizations
tend to be more involved in interorqanizational networks
(Levine and White, 1961).

Personnel issues. Volunteer orqanizations frequently
have both administrative and line workers who lack formal
traininq. Leaders in volunteer orqanizations are recruited
not strictly on the basis of competence, but on the basis of
social status, wealth, or personal relationships to political
leaders. These practices make ineffective leadership more
likely (Barton, 1969:156). This problem is not easily
resolved, for volunteer orqanizations cannot always reward
leaders with money or hiqh political status in the community.
The problem of ineffective leadership is resolvable only if
the orqanization is made hiqhly attractive to people, and if
some rational set of tests is used to determine skill and
ability (Barton, 1969:158).

It is also difficult for volunteer orqanizations to
obtain skilled line workers. Many volunteers in emerqencies
are walk-on, rather than trained, volunteers (Adams,
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1970:344). Thus, many disaster volunteers lack the training
and skills to perform specialized relief tasks (Dynes,
1970a:143-4). This problem is compounded by the fact that it
may not be possible to screen volunteers, so that an
organization may be inundated by the wrong type of volunteers.
Middle-class individuals may turn up as volunteers, for
example, when lower-income volunteers are needed to act as
effective outreach workers for lower-income victims (Stoddard,
1969:185). More than other organizations, volunteer agencies
lack adequate numbers of trained, skilled, and otherwise
appropriate workers.

complementary Approaches

Collective behavior. Some volunteer organizations depend
on outside individuals for personnel. These organizations
must effectively exploit the mass informal assault in order to
achieve effectiveness in disaster (Axelrod, 1956; Gillespie
and Perry, 1976). Organizations linked into a centrally
coordinated system can direct workers to where they are most
needed, and avoid overcrowding in some places. They can
provide equipment and leaders to complement large numbers of
untrained workers. A well-coordinated linkage of established
organizations, expanding and emergent organizations, and the
mass assault in disasters can increase effectiveness of
community response. In addition, role conflict between family
and organizational roles can be minimized by providing more
structured roles for volunteer workers (Barton, 1969).

Generalizations from collective behavior studies in
disaster offer useful models of preparedness for volunteer
organizations. Volunteer organizations attempt to distribute
workers optimally in the system of disaster relief (Merton,
1969). Prior training ensures that volunteer workers have the
necessary skills in disaster response, but these workers must
be adequately placed organizationally, and they must perform
designated tasks rather than other roles.

Barton (1969) has enumerated several generalizations
which serve as a model for coordination during disasters. He
notes that direct contact with victims facilitates awareness
of deprived individuals, SYmpathetic identification with them,
and thus an altruistic orientation toward them. Mass media
coverage, discussion, and contact with victims also increases
sYmpathetic identification with victims. Thus, if
organizations are connected in a network and circulate
volunteers that have been exposed to different groups of
victims, it is likely that more individuals will volunteer on
a sustained basis to help the victims.
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While many individuals volunteer to help initially in the
aftermath of a disaster, these individuals typically lose
interest in the lonq process of recovery. Thus Barton's
propositions may be helpful in motivatinq community members to
volunteer over the lonqer periods of time in the days and
weeks after a disaster. Another important use of Barton's
propositions is in helpinq minorities and other seqments of
the population. Volunteer orqanizations, throuqh
interorqanizational networks, can inform the qeneral community
about issues which render these qroups vulnerable to disaster.

Social movements. The study of social movements and
social movement orqanizations is an important area within the
qeneral field of collective behavior. Recently, there has
been a shift in emphasis in the field of collective behavior
from emerqent, elementary forms of collective behavior to more
conventional forms such as social movement orqanizations (Marx
and Wood, 1975). with this shift in emphasis, there is an
accompanyinq recognition that emerqent and conventional
behaviors share many similarities, perhaps representinq ends
of a continuum.

The emphasis on social movement orqanizations and the
relationship between emerqent and conventional forms of
behavior allow for better understandinq of the collective
forms which emerqe in disaster response. Where aspects of
formal orqanizational theory do not apply to volunteer
orqanizations (Quarantelli and Dynes, 1977), approaches from
the social movement literature can help fill the qap.

Social movement orqanizations are different from formal
bureaucracies in that they have either emerqent norms or
emerqent relationships, or both (Weller and Quarantelli,
1973). Still, collective behavior and social movements may be
defined from a perspective that also applies to formal
orqanizations. This provides a way of defininq collective
behavior in relation to orqanizational characteristics, rather
than by their complete absence.

Social movement orqanizations emerqe when there is
consensus concerninq a crisis. The consensus is reflected in
an overall aqreement about qoals and about what needs to be
done. This situation prevails in most communities after a
disaster (Quarantelli, 1970). Social movement orqanizations
which are likely to be most active in a consensus crisis are
what Quarantelli terms "accommodation" orqanizations.
Accordinq to Quarantelli, "These qroups are characterized by
the fact that their internal activities are hiqhly cooperative
in nature and their external behavior aims at or results in
action of an inteqrative sort" (1970:113).
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Accommodative orqanizations, like most social movement
orqanizations, are likely to cooperate with other social
movement orqanizations at the community and reqional level to
procure information and material resources (Neal, 1983).
These qroups may be ephemeral and disappear after their goals
are met. However, they may take on a bureaucratic structure
and become a permanent part of the social system (Gillespie et
al., 1976), particularly if they are leqitimated by other
orqanizations (Quarantelli, 1970).

Many volunteer orqanizations which are active in disaster
response appear to be accommodative orqanizations. Volunteer
associations attempt to inteqrate diverse roles in the social
system and to accommodate otherwise conflictinq roles (Little,
1965). New roles and relationships are created and linked
into the existinq social structure (Banton, 1968). These
processes of inteqration and accommodation may be important
interveninq variables between the new needs for disaster
relief, and the actual chanqes and adaptations which are
institutionalized at the social structural level (Keesinq,
1975).

The literature on social movement orqanizations and their
qrowth, maintenance, and decline point to a number of
qualities of volunteer orqanizations active in disaster
response. They are likely to differ from formal bureaucracies
in their qoals to restructure society or individuals in some
way. Additionally, they place more emphasis on value
fulfillment and social solidarity to motivate participants,
rather than material rewards or coercion. This reliance on
purposive incentives means that these orqanizations often have
the problem of maintaininq membership commitment and
participation in the face of competinq emplOYment and family
demands.

Social movement orqanizations which have become
institutionalized qain some formal power. These more formal
social movements are likely to become conservative,
bureaucratic, and oliqarchic. For all of these orqanizations,
if the chance of reachinq qoals is somewhat distant, it is
likely that orqanizations or clusters of organizations will
separate into homoqeneous subgroups on the basis of ethnicity,
class, and qenerational (aqe) differences (Zald and Ash,
1966). Overall, volunteer orqanizations in disaster can be
expected to share many of the same characteristics and
processes of social movement orqanizations which are
accommodative in nature.
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Summary

Organized volunteers are critical in disaster response,
especially during the first 24 to 48 hours. The two major
functions of volunteer organizations in disaster are meeting
the immediate survival needs of victims, and providing
communication and coordination. Some of the attributes of
these organizations create difficulties in fUlfilling their
functions. Volunteer organizations tend to have vague
structures which confuse communications and complicate
authority relations. They are less permanent and often not
recognized as legitimate organizations. Leaders are frequently
recruited on the basis of social status, wealth, or political
contacts, rather than competence.

Ideas from the collective behavior and social movement
literatures suggest direction in overcoming some of the
difficulties with volunteer organizations. The points made
include prior training to ensure adequate levels of skill,
assignment of workers according to areas of greatest need,
direct exposure of workers to victims and rotation among
different victims to increase altruistic involvement, and
capitalizing on the cooperative and integrative orientation of
organizations that results from consensus regarding the
disaster.
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CHAPTER 3

:INTERORGAN:IZAT:IONAL NETWORKS :IN NATURAL HAZARD PREPAREDNESS

Most communities have a wide range of organizations which
interact on a regular basis to achieve goals and meet ongoing
needs of the community. Under normal conditions, these
organizations establish routine patterns of interaction
through which they negotiate and maintain organizational
domains, carry out established tasks, allocate resources, and
make decisions concerning future goals and activities
(Gillespie and Mileti, 1979a).

When disaster strikes, routine patterns of interaction
are disrupted or altered in important ways. Some
organizations abandon their normal activities, others redirect
their activities toward new or special goals, and still others
alter their activities to pursue extensions of their regular
goals. Disasters tend to strengthen community identification
and create a consensus that places high priority on activities
which benefit the entire community and low priority on
individual, self-interests (DYnes, 1970a).

Organizations shift from goal-directed behavior toward
survival behavior during conditions of turbulence and
uncertainty (Emery and Trist, 1965; Hall, 1972; Gillespie et
al., 1976). During disaster response, normal organizational
goals are replaced by concern for the survival needs of the
community and its members. The crisis promotes a convergence
of objectives among the various organizations in the community
and encourages them to enter into exchange relationships that
would generally not be considered under normal conditions.
ThUS, the community provides the context within which
interorganizational response to a disaster must be examined.
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It is the disruption and novel working relations which
facilitate emergence of new patterns of interorganizational
relationships. These new relationships allow the community to
respond to the crisis confronting it.

community As a system of Systems

Warren (1963) describes a community as a system of
systems. All communities, especially those in an urban
context, are comprised of a variety of institutions,
organizations, and informal sub-groups. These organizations
and sub-groups are themselves social systems which, through
their interaction, make up the larger social system of the
community. They provide the mechanisms by which the day-to­
day needs of the community members are met and act as the
problem-solving arm of the system (Dynes, 1970b).

Communities are normally organized around five major
locality-relevant functions (Warren, 1963:9-11). These
functions are:

1. Production-distribution-consumption: the
production, distribution and consumption of goods
and services which are part of the daily life
considered desirable in the community.

2. Socialization: the transmission of knowledge,
social values, and behavior patterns to individual
members of the community.

3. Social control: the maintenance of conformity
with established community norms.

4. Social participation: the provision of
opportunities for social interaction on a local
basis.

5. Mutual support: meeting the needs that arise from
individual and family crises.

Under normal conditions these functions tend to be
performed concurrently with little recognition of overall
community priorities. They emerge as organizations in the
community pursue their normal activities through established
patterns of social interaction. When a major disaster
strikes, however, normal patterns of interaction are disrupted
and normal functions of the community are drastically altered
(Dynes, 1970a; Yutzy, 1970). Activities related to
production-distribution-consumption and socialization are
either suspended or reduced to a minimum. The social control
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function is expanded. Violations of certain community norms
are overlooked while others are carefully monitored and
controlled. For example, traffic violations and domestic
disputes are virtually iqnored while lootinq and other
violations of private property are dealt with severely. The
functions of social participation and mutual support assume
much qreater prominence.

As normal community functions are altered, so are the
usual patterns of interaction between orqanizations in the
community. New demands, new qoals, and new priorities are
reflected in new patterns of interorqanizational relations.
Old relationships are altered and new relationships are
established as the emerqency response system evolves. These
new patterns of interorqanizational relationships allow the
community to mount an orqanized response to the crisis.

Disasters and organized Response

The term disaster refers to many natural and human-caused
phenomena which disrupt normal patterns of social interaction
in a community. Labels that describe disaster events, such as
earthquake, flood, tornado, fire, airplane crash, and toxic
material accidents are useful in distinquishinq between the
major types of disasters. They are of limited use, however,
in understandinq the ranqe of impact that a disaster may have
on the community. It is more useful to consider the
dimensions of variation in disaster events (Barton, 1969:
Dynes, 1970a: Berren et al., 1980). Some of those dimensions
include: speed of onset, predictability, controllability,
duration, scope of impact, and destructive potential.

Disasters can also be characterized by the deqree of
community consensus they qenerate. Natural disasters tend to
qenerate a hiqh deqree of community consensus because the
crisis is seen as a "act of qod," and, therefore, beyond human
control. On the other hand, some human-caused disasters can
qenerate dissensus, especially in cases where the disaster
could have been prevented or blame can be placed on a
particular individual or qroup. Such disasters can have a
polarizinq effect on the community and, as a result, make a
well orqanized response more difficult (Bucher, 1957: Drabek
and Quarantelli, 1967).

Wenqer (1978) notes that no disaster event has meaninq
outside of a social context. While earthquakes occur on the
ocean floor and tornadoes rip across open plains, they have no
meaninq outside of a social context. The importance of
dimensions such as speed of onset, predictability, community
consensus; and so forth is their ability to delineate the
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social impact' as well as the physical impact of the disaster
event. It is the social consequences and not the physical
which give a disaster event meaning.

organized behavior in disasters. Different organizations
experience disaster events in different ways. Organizations
performing high priority tasks automatically become involved
in disaster-related activities. Organizations such as the
police and fire departments perform tasks which are
essentially the same ones they perform on a reqular basis.
Other organizations take on new or extraordinary tasks which
are related specifically to the disaster.

Four types of organizations can be identified in the
aftermath of a disaster. Quarantelli (1966) and DYnes (1970a)
offer a two dimensional typology of organized behavior based
on the nature of the disaster related tasks performed by the
organization and the post-impact structure of the
organizations. The types of organized behavior that appear in
the immediate post-impact period are depicted in Fiqure 3.1.

Figure 3.1 Types ot organized Behavior in Disasters.

TASKS

Reqular Nonreqular

STRUCTURE

I I
Old Type I I Type III I

(Established) I (Extending) I
I I

1----------------1----------------1
I I

New Type II I Type IV I
(Expanding) I (Emergent) I

I I

Source: (DYnes, 1970a)

Type I, established organizations, carry out their normal
or reqular tasks within the framework of their old structure.
These organizations have immediate relevance to the disaster
response, and they have greatly increased demands placed upon
them early in the disaster situation. Examples of established
organizations include police and fire departments, utility
companies, and hospitals and medical clinics.
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Type II, expanding organizations, have a small central
core of personnel during normal periods but maintain a cadre
of volunteers who can be mobilized rather quickly when the
need arises. When a disaster occurs, this type of organi­
zation provides a core of permanent workers and a name for the
new structure that develops. Such organizations are generally
the result of pre-disaster planning. Examples of expanding
organizations include local Red Cross chapters, Salvation Army
units, and local Emergency Management offices.

Type III, extending organizations, take on new tasks
during a disaster but they maintain the integrity of their old
structure. Two sub-types of extending organizations can be
delineated: (1) emergency-relevant organizations and (2)
community-relevant organizations. Emergency-relevant
organizations are those that might be able to continue their
normal activities but because they control special resources
or personnel needed for the disaster response their efforts
are diverted to disaster related activities. For example,
building contractors may divert their personnel and equipment
from normal construction sites to assist in search and rescue
operations or debris removal. Community-relevant
organizations are community service organizations which become
involved in the disaster response as a group. Emphasis in
such groups is on group membership and group participation.
Examples of this type of organization include Boy Scout and
Girl Scout troops, service clubs, fraternal associations, and
church groups.

Type IV, emergent groups, have no pre-disaster existence
and tend to dissolve once the disaster is over. They emerge
in response to specific needs which are not being met by any
of the other three types. Three kinds of emergent groups are
identified, each centering around a specific function: (1)
damage assessment, (2) operations groups, and (3) coordinating
groups.

The more severe the disaster, the greater the range of
organizations that are likely to be involved in the response
effort. However, not all organizations become involved at the
same time. There appears to be a sequential pattern to the
activation or involvement of the four types of organizations
(Quarantelli, 19667 Dynes, 1970a).

Type I organizations tend to be the community's first
line of defense in its disaster response. Since these
organizations work within their pre-existing structure, they
can mobilize quickly and efficiently. Type II organizations
become involved next and tend to be activated in the event of
any disaster. Their mobilization is generally slower and more
difficult because of the need to develop a new structure.
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Type XXX organizations become involved next. Their
involvement is based primarily on a strong community
orientation, a desire to help, or because they have specific
resources or skills relevant to the disaster. As a result
their participation is delayed until assessments can be made
and relevant tasks identified. Type XV organizations are the
last to become involved because their emergence depends on the
involvement of the other types of organizations. Emergent
groups tend to form when a specific need is identified that is
not being met through the other types of organizations.
However, if the disaster is intense enough so that it is
readily apparent that the capacity of the other organizations
is not sufficient to address all the needs, emergent groups
can appear rather quickly.

Disorganization and reintegration. DYnes (1970b) notes
that an interesting paradox emerges as a community experiences
a disaster. The effects of most disasters are both
disorganizing and integrating. The apparent contradictory
nature of these effects are the result of the community going
through a process of adaptation to the disaster conditions.
Since communities are organized to meet day-to-day needs, they
do not have the structural mechanisms in place to cope with
the new demands created by the disaster. As a result, the
community becomes disorganized as it struggles to develop a
new structure to address the new and often overwhelming
demands made upon it. As this process unfolds and the
community develops the capacity to cope with the disaster, a
new form of integration emerges.

Part of the disorganizing effect is due to the fact that
many organizations in the community may have sharply
diminished capacity to perform their normal tasks as a result
of the disaster. Some organizations which could perform
essential tasks may be unable to play a role in the response.
Parr (1970) found that a sudden and sharp increase in demand
created by a disaster is frequently accompanied by a high
degree of organizational impairment. This organizational
impairment may involve an absence or loss of personnel,
especially key personnel; an absence, loss or breakdown of
equipment, materials, or buildings; and an absence or loss of
information or records.

As the degree of organizational impairment is assessed
and the capacity of the community to respond becomes apparent,
changes in the relationships between community organizations
are necessary. New organizational domains are negotiated, new
tasks are identified and undertaken, resources are
reallocated, and the new community structure is reintegrated
into a coordinated response effort.
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The xnterorganizationa1 Response

Normative structure. A disaster event tends to
facilitate changes in the normative structure of the
community. since new demands are being placed on the
community, a new normative structure emerges which allows the
community to better organize its response activities. Barton
(1969) had suggested that this shift in normative structure
results in the formation of an altruistic community which
places high priority on humanitarian concerns, mutual support,
cooperative and helping relationships.

This new normative structure can be seen in the
modifications of property norms described by Quarantelli and
Dynes (1970). Under normal conditions there is high normative
consensus concerning the ownership and control of private
property. xt is generally accepted that individuals and
organizations can use their private property as they wish and
undertake measures to protect it from outsiders. During a
disaster, however, the confiscation and use of private
property for communal activities is readily accepted. On the
other hand, the taking of private property belonging to
someone else and using it for personal non-disaster related
activities is condemned and is often severely punished.

The altruistic community provides the normative backdrop
for the interorganizational response to disaster. Xn the
initial response period, relationships between organizations
often involve informal exchanges based on the revised
normative structure rather than exchange agreements carefully
negotiated between the organizations. Thus the
interorganizational response is facilitated by the new
normative system which emerges during a disaster.

Organizational domains and task specification. When a
community is hit by a disaster, numerous organizations
immediately begin to respond to the crisis. Many of these
organizations have no prior experience working together. This
means that procedures have not been established to govern
their interaction and responsibilities have not been
negotiated ahead of time. An organized response necessitates
the establishment of organizational domains of action and the
specification and integration of tasks into task subsystems
(Dynes, 1970b).

Disasters generate a number of specific demands on the
community system. Domains represent the translation of the
disaster-generated demands into spheres of social action
(Krep, 1978). Stallings (1978) defines domain as a collective
claim upon a portion of the organizational environment. As
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such, an organization's domain can be seen as its claim to
certain aspects of the disaster response. In some cases
domain is clearly defined before the disaster occurs. In
others, domain becomes recognized and clearly defined only as
the response effort unfolds.

Tasks represent social definitions of how the demands of
the domain are organized and implemented. Every domain is
made up of many tasks which must be integrated into an
efficient and effective response effort. Not only are there
many tasks in each domain but many organizations will be
involved in accomplishing them (Form and Nosow, 1958). Krep
(1978) points out that, like domain, tasks may be pre­
established or socially constructed as the crisis develops
and, even where pre-planning is extensive, it is difficult to
anticipate all the tasks that will need to be completed to
meet disaster generated demands.

Organizational legitimation1 • As domains are
established and tasks are specified, integration and
coordination of these activities become crucial to the
community's overall response effort. It was noted above that
communities rarely maintain the ongoing structures needed to
present a coordinated front in the face of the new demands.
Typically there is some degree of ambiguity over which
organizations and individuals have legitimate authority to
make key decisions concerning task priorities and resource
allocations. Barton (1969) suggests that, when a disaster
strikes, ambiguity over authority is most prevalent in areas
characterized by a "crazy-quilt of jurisdictions."

For coordination of disaster response activities to
occur, a new decision-making structure must emerge. That is,
one that represents the overall interests of the community.
However, Dynes (1970b) points out that the question of who
represents the community is not an easy question to answer.
Is it the political structure and the elected officials? Or
is it those persons and organizations who have the most
knowledge, are most involved, or have the greatest resources?
Are there traditions from past experience which provide
guidelines? Are there legal definitions which support or
contradict these traditional guidelines? These questions are
generally resolved on the basis of an organization's
legitimation.

1 This discussion of organizational legitimation in a
disaster context follows a more detailed discussion offered
by Dynes (1970a:196-202).
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organizations which become involved in a coordinated
response effort bring with them varying degrees of legitimacy.
Some organizations are explicitly legitimated by the community
because of legally mandated responsibility to perform certain
disaster-related activities. Legitimation implies community
recognition as the appropriate organization for performing a
set of tasks within a particular domain of activity (Gillespie
and Mileti, 1976). Legitimate organizations and patterns of
interaction between them are those which the community
approved, while illegitimate ones violate the prevailing
values in the community (Blau, 1964). Three functions are
important in determining organizational legitimacy in times of
disaster: organizational goals, means, and leadership (Dynes,
1970a).

When agreement exists between an organization's goals and
the emergency consensus which develops in the wake of a
disaster, the organization has greater legitimacy.
Organizations with normal activities that are closely
identified with specific disaster-related tasks automatically
have recognized legitimacy. This is true for police and fire
departments, emergency management offices, hospitals, and
emergency social service organizations. Organizations with
objectives not consistent with the emerging community
consensus often suspend operations for the duration of the
disaster response. This frees their resources and personnel
for legitimate response activities. Organizations that might
be questioned often try to establish cooperative relationships
with legitimate organizations as a means of countering their
critics and legitimating their involvement. Such
organizations strengthen their legitimacy through interaction
with other organizations.

Under normal conditions, organizational legitimacy is
based largely on the use of legally accepted means of
achieving organizational goals. However, the emerging
normative structure in a disaster situation may allow an
organization to use means considered illegal under normal
conditions without losing its legitimacy. This is the case
when private property is requisitioned for use in disaster­
related activities (Quarantelli and Dynes, 1970). Such acts
would be considered stealing under normal conditions, and
severely sanctioned by the community.

Organizations can also gain legitimation by the character
of leadership. An organizations legitimacy can be
strengthened if its leaders assume positions of power and
influence in other parts of the community structure.
Organizations which maintain stable interorganizational
relationships through their leaders prior to the disaster are
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often endowed with greater legitimacy in the disaster context.
Because the leaders of such organizations are familiar with
the goals, objectives, and resources of other organizations in
the community they serve as a link between the various
organizations and assume a greater role in developing an
overall coordinated response to the disaster.

The process of coordination. As the emergency response
develops, consensus begins to emerge as to which organizations
have legitimacy for carrying out the various task subsystems.
Coordination of these activities requires exchange of
information and resources among the various organizations
involved in the disaster response. Dynes (1970b) suggests
that coordination develops over time as a by-product of the
search for information. Organizations need information in
order to perform their tasks. However, under normal
conditions, no single organization in the community has
responsibility for collecting and disseminating information.
As organizations seek the information they need in exchange
for the information they have, a coordinating group begins to
emerge. This emergent group usually consists of leaders from
legitimate organizations, individuals with links to many
organizations in the community, and individuals with special
technical competence relevant to the coordinating activities.

Effective exchange of information makes the coordinated
exchange of resources possible. An organized response to
disaster-related demands requires a wide range of human and
material resources. Normally resources are dispersed
throughout the community. An effective disaster response is
hampered when resources are lacking, when resources are
inadequate, or when it is impossible to mobilize resources
because of inappropriate flows of information. As a reSUlt,
the role of the coordinating group becomes crucial to the
appropriate exchange of resources in the disaster response.

During the period immediately following the impact of the
disaster, interorganizational exchanges among organizations in
the community increase. Normal patterns of interaction with
organizations external to the community are drastically
altered. stronger links between organizations within the
community emerge as a result of norms favoring altruistic
behavior, the perceived urgency of activities to protect lives
and property, and the isolating effects of breakdowns in
communication links to the outside world (Wenger, 1978). As a
reSUlt, the community focuses inward on its own needs and its
capacity to mobilize resources to meet those needs.

As the disaster response unfolds, however, links to
external organizations again become important. As the scope
of the disaster becomes apparent, state, regional, and
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national offices of local organizations begin to channel
resources into the community. Mass convergence behavior can
create special coordination problems for the community (Fritz
and Mathewson, 1957; Gillespie and Perry, 1976). Domain
overlaps, authority conflicts, and value and normative
dissensus are likely to arise as the coordinating group
attempts to integrate resources into the community response
effort.

The pre-disaster community structure is characterized by
diversity of goals and pursuit of private interests. The
onset of crisis brings about a shift toward common goals and
community interests. Disaster response reshapes the social
structure of the community. A new, normative structure and
the emergent community consensus facilitate the coordination
of interorganizational exchange in a way impossible to achieve
under normal conditions.

cooperation and conflict in xnterorganizational Relations

Interorganizational relationships can assume a variety of
forms as organizations interact with one another in pursuit of
their goals and objectives. Gillespie and Mileti (1979b:27)
have conceptualized relationships between organizations along
two basic dimensions: goal relations and activity relations.
Figure 3.2 illustrates a range of relationships based on goal
orientation and activity relations.

Drabek et ale (1981) have noted that disasters impose
demands on organizations which exceed their capacity to
respond. As a result, interdependence among organizations in
the community is heightened. Increased interdependence,
coupled with shared or common goal relations emerging out of
the emergency consensus, suggest that interorganizational
relations in a disaster context are likely to be dominated by
cooperative interaction (see Figure 3.2). Indeed several
authors have noted a high degree of cooperation as the
community strives to respond to the crisis (Fritz, 1961;
Turner, 1967; Barton, 1969; DYnes, 1970a; Wenger, 1978).

While cooperative patterns of interaction tend to
dominate during times of disaster, some conditions created by
a disaster may lead to conflict among organizations involved
in the disaster response. One source of conflict emerges as
the result of the diminished capacity of the community to
respond to the disaster. Under normal conditions, each
organization in the community has some degree of legitimate
claim to community resources needed to achieve its goals. A
disaster, however, often creates a condition where demand for
resources is dramatically increased at the same time that
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availability of resources is drastically reduced (Parr, 1970).
Under such conditions, conflict can arise as organizations
attempt to gain control of resources needed to accomplish the
tasks associated with their domain of activity.

pigure 3.2 Goal and Activity Relations. 2

High Inter­
dependence

Activity Relations

Medium Inter- Low Inter­
dependence dependence

I I I I
R Common/ 'Cooperation I Bargaining I Accommodation I
e positive, I I I

G 1 1-------------1-------------1--------------1
o a I I , ,
a t Separate/' Coalition I Compromise I Awareness I
1 i neutral I I I I

o 1-------------1-------------1--------------1
n I I I ,
s Opposed/' Conflict I Competition I Monopoly ,

negative , I I ,

Source: (Gillespie and Mileti, 1979b:27)

At the other extreme, the problem of excess resources can
also create interorganizational conflict during the disaster
response. While excess resources are rarely a problem in the
immediate post-impact period, a spontaneous outpouring of
unsolicited relief items from a variety of sources often
occurs as news of the disaster spreads. Fritz and Mathewson
(1957) have found that such generous responses often add to
the problems facing disaster response organizations. They
note that in most cases the items arrive in volumes far in
excess of the actual need, are largely comprised of unneeded
and unusable items, require large numbers of personnel and
facilities which are needed for more essential tasks, and add
to the problem of congestion in and near the disaster site.
Conflicts can emerge among organizations as they try to cope
with this deluge of supplies without further disrupting their
normal disaster-related activities.

2 This figure is a slightly modified version of the figure
presented in Gillespie and Mileti, 1979b.

34



I
I
I
I
I
J

t

I
I
I
1

I
t

t

Conflict can emerqe amonq public-supported disaster­
response orqanizations as they compete for "social credit"
which they hope to cash-in for future support (Thompson and
Hawkes, 1962). Such orqanizations maintain an implied social
contract that in exchanqe for tax support and private
contributions they will respond when a disaster occurs. These
orqanizations are keenly aware that if they are to obtain
support for their activities in the future, they must make it
clear to the community that they performed their disaster­
related activities in an effective and efficient manner.
Competition for social credit can result in conflicts over
leqitimation and authority, and increasinqly to disputes over
access to publicity throuqh the mass media.

Conflict and competition rarely occur openly in such a
way as to disrupt the disaster response. In describinq a
dispute between the Red Cross and civil Defense over authority
to direct disaster response activities durinq the Worcester
tornado, Rosow (1955) pointed out that the relief to those in
need continued almost unaffected by the arquments between the
"front offices" of the orqanizations. Cooperation amonq
orqanizations still has a hiqh priority in disaster
situations. In fact, orqanizations are often evaluated not
only on how well they perform their disaster-related tasks,
but also on how well they allow others to perform theirs (Form
and Nosow, 1957).

Summary

A disaster disrupts normal patterns of social interaction
in a community. This disruptive effect not only impacts on
every individual in the community but also on the structural
orqanization of the community itself. Normal patterns of
interaction amonq orqanizations are altered as the community
mobilizes its resources to cope with the crisis. New patterns
of interaction emerqe, new individuals assume positions of
prominence in the community, new decision-makinq mechanisms
are put into place, and new community priority systems are
established. Thus, the study of interorqanizational relations
in a disaster context offers a unique opportunity to study the
dYnamic processes involved in the formulation of relationships
amonq orqanizations.
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CHAPTER"

METHODOLOGY

Research methodologies were selected and created to meet
the goals of the study. The goals were descriptive and
comparative. Descriptive studies measure characteristics of
some phenomena and develop associative statements. Comparative
studies examine the same phenomenon at different points in
time, or different phenomena at the same time but under a
common condition. This study examined interorganizational
network characteristics under (a) normal day-to-day
circumstances, and (b) a disaster response condition using an
earthquake scenario. Different procedures for analyzing
networks -- correlation analyses, graphic displays,
blockmodeling, and cluster analyses -- were employed to assess
advantages and disadvantages in describing the network.

l'ie14 Work

While the primary focus was on quantitative description
of disaster preparedness networks, the project also developed
a useful set of qualitative data to complement the
quantitative results. Although it was not our original
intent, it soon became apparent that "immersion" in the field
was necessary in order to (1) understand the overall context
of disaster preparedness in the st. Louis area, (2) establish
relationships of acceptance and trust with key individuals and
organizations, (3) inform successful questionnaire
development, and (4) collect important information that could
not be captured through the use of structured questionnaires.

The research team conducted person-to-person interviews
with key individuals, made hundreds of phone calls, and
attended numerous meetings, conferences, training exercises,
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and disaster simulations. As members ot the project team
became better known, they were asked to attend conferences and
meetings. Throughout this process, field notes were kept as a
useful addition to the quantitative findings.

Keeping tield notes seemed especially important since it
appeared that the emergency preparedness networks and key
actors were changing rather quickly. These changes may have
been due to the earthquake preparedness efforts ot FEMA, as
well as increased media attention to the prospects of a major
earthquake affecting the st. Louis area. Media attention was
particularly intense following the earthquakes in Mexico on
September 19 and 20, 1985. Project members were interviewed
by newspaper and television reporters; considerable interest
was expressed in parallels between Mexico City and st. Louis.
There was a clear impression that the preparedness networks
were undergoing change. A purely quantitative and cross­
sectional network analysis would have been more difficult to
interpret and understand.

Qualitative data also suggested the important role of key
individuals in the preparedness networks. Even though the
project focus was on organizations as units ot analysis, field
experiences suggested that certain individuals make a
considerable difference in preparedness networks. For
example, one committed individual assumed the volunteer
position of emergency preparedness director in a local
municipality about the time our project started. After one
year, the community had over 70 trained volunteers organized
into a preparedness network. This group of organized
volunteers now conducts an elaborate community-wide training
exercise every spring and a smaller simulation in the fall.
The individual who spear-headed this group of organized
volunteers subsequently assumed the presiding leadership role
in the Emergency Preparedness Council of st. louis County, an
organization of municipal emergency preparedness directors.

Becoming acquainted with the political, social, and
economic contexts of the preparedness community provided a
much better idea of how to ask questions which fit the
popUlation in question. This effort resulted in more
precisely formulated quantitative instruments, and more
informed interpretation of findings. Field observation is now
believed to be critical to network analyses.

Construction of Instruments

Two procedural changes from the original proposal were
made in constructing data collection instruments. First, the
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proposal called for two waves of instruments to be designed,
one for telephone interviews, and a second more detailed
instrument for face-to-face interviews. From May through
August of 1984, telephone contact was made with over 800
social service agencies and emergency management directors. A
short form was designed to identify organizations involved in
the disaster preparedness network (Appendix A, p. 111). This
procedure was used to identify the potential population of
organizations to be included in the study.

Because of the size and dYnamic nature of the networks,
it would have been excessively time consuming and potentially
wasteful to conduct face-to-face interviews with a
representative of each organization. In addition, the
evolving nature of the networks raised questions about the use
of published directories to identify members of the emergency
preparedness network. This, in turn, led us to design a
questionnaire that would pick-up organizations not listed in
published directories, and also give us an accuracy check on
organizations presumed to be participants in the network. A
mail questionnaire was developed to handle the data collection
in a more efficient manner.

since network level research examines patterns of
interaction among members of a network as a unit, it was
critical to get as close as possible to full participation of
all members in the network. AnYthing less than full
participation would have been a problem because patterns of
interaction in a network are interdependent, thus missing
cases alter the total composition of the results. Therefore,
several follow-up letters, phone calls, and in some cases
face-to-face interviews were used to achieve as close to a 100
percent response rate as possible.

The second procedural change involved separating data
collection between the social service network and the
communication network. On becoming acquainted with the
preparedness network in st. Louis, it was apparent that social
services and communications entailed two distinct networks.
There were, of course, organizations with linkages in both
networks, but these frequently had separate divisions or
personnel to handle the different functions. More importantly,
the differences between the two networks suggested dissimilar
conceptual frameworks. The social service and communication
networks are both systems, but communications corresponds to a
single system of roles structured according to technology,
while social services involves a set of systems -­
organizations -- within a geographical boundary.
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Concern for field relevance, validity, and brevity led to
a much more lengthy process of questionnaire construction than
had been anticipated. Decisions about what information to
collect came from reviews of the literature, as well as from
telephone interviews, face-to-face interviews, and informal
observations during meetings with emergency preparedness
groups. Numerous drafts of the questionnaires were produced
through a series of meetings between Fall 1984 and Spring
1985. At these meetings, issues regarding item meaning, the
relative importance of different variables, appropriate
response categories, format, and function within our
conceptual frameworks were debated and resolved. Pretests
with students and representatives of the two networks were
conducted.

The focus on disaster preparedness networks attached
special significance to the measurement of preparedness and
interorganizational relations. Emergency managers in the
network commented that preparedness is ,ea state of readiness"
to mobilize in response to a disaster. It is akin to the
concept of effectiveness and, like effectiveness, it makes
sense only in relation to a clearly defined goal or referent.
This suggested the need for a disaster scenario so that the
informants from each organization would have a common referent
to use as a baseline in reporting about their organization's
operations and relationships with other organizations.

In developing the scenario, the "worst-case" scenario
methodology was rejected in favor of a region-wide, moderate
disaster scenario -- an earthquake. The scenario appears at
the beginning of Section III of the questionnaire (Appendix B,
p. 175). The decision to use a region-wide, moderate disaster
scenario was based on the belief that most organized volunteer
groups would report a complete lack of preparedness if
presented with a catastrophic disaster, thus restricting
variance in our measures. In addition, it was assumed that a
wide-scope, moderate disaster would maximize the need for
interorganizational coordination across social, political, and
economic boundaries of the metropolitan area. The earthquake
scenario was written to be consistent with the empirical
damage assessment literature as well as the opinions of local
emergency management officials.

The questionnaires were designed with four sections: (1)
information about each organization under day-to-day (non­
disaster) conditions, (2) relations between each organization
and others under day-to-day conditions, (3) anticipated
characteristics of each organization during disaster
operations, and (4) anticipated relations between each
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organization and others during disaster (Appendix S, p. 170­
179). All questions elicited information about organizations
or their relationships with other organizations.

Measurement

Key variables in the study were grouped into three
clusters: (1) organizational descriptors, (2) preparedness and
preparedness-related measures, and (3) interorganizational
variables. This grouping provides an organizing device for
variables that may affect patterns of interaction in the
networks. All variables, except for the interorganizational
variables, were included as conditional variables to assess
possible influences on network confiqurations and
interorganizational networks. Within each of the clusters,
the variables are defined, their purpose beyond the overall
rationale is stated, and features (number of items, wording,
response format, etcetera) are described.

organizational Descriptors

Data were collected on a variety of organization
descriptors: organization type, number of paid members (pre
and post-disaster), number of volunteers (pre and post­
disaster), amount of turnover in paid staff and volunteers
(pre-disaster only), formalization, the ways organizations
show appreciation to their volunteers, funding base, legal
authority, and service range.

Organization type. The type of organization was defined
by the principal orientation of output goals. It was included
as a useful descriptor of the organizational environment
involved in disaster preparedness. That is, the number and
variety of organizational types reflects the range of services
delivered in the preparedness network.

For social services, two major categories -- social
services, and emergency management -- were elicited by asking
organizational representatives to check at least one of
eighteen different types of organizations listed, or to write­
in a type if their organization could not be adequately
described by the types listed. The types included: (a) social
service agency, (b) mental health agency, (c) neighborhood
organization, (d) religious organization, (e) fire department,
(f) police department, (g) city or county disaster office, (h)
hobby club or recreational club, (i) service club or
organization, (j) military unit, (k) youth group or youth
organization, (1) senior citizen organization, (m) school or
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university, (n) commercial enterprise, (0) transportation
service, (p) fraternal organization, (q) health clinic, and
(r) hospital.

For communications, two major categories were elicited
based on prominence in disaster communications. These two
types were labeled simply primary and secondary. The types
included: (a) amateur radio organizations, (b) citizen band
radio clubs, (c) police departments, (d) fire departments, (e)
city or county disaster offices, (f) commercial radio
stations, (g) weather bureaus, (h) newspapers, (i) military,
(j) television station, (k) social service agencies, (1)
hospitals, (m) communication monitoring units, (n)
telecommunications, (0) utilities, (p) transportation, and (q)
other. Another question asks whether communications, in
general, are the primary purpose or whether communications are
important but not the primary purpose. This is a two-level
nominal measure, scored zero or one; the informant for an
organization checks one or the other category.

organizational type was included to achieve as much
precision as possible in describing the kinds of organizations
involved in disaster preparedness. The listings of different
kinds of organizations were believed to be comprehensive. It
was known that too few organizations were involved in disaster
preparedness to justify a classification of so many types.
But it was thought that the distribution of types and mixed
types would be useful in more accurately describing the
organizational composition of the metropolitan area.

In addition, for social service, it was desired to
validate the crude classification of social services versus
emergency management by assessing the pattern of mixed
responses and empirically collapsing the categories.
Impressions gathered from field work suggested distinct output
orientations between emergency management organizations and
those providing social services. These impressions would be
supported if the pattern of mixed responses did not cross over
between emergency management and social services, and if there
were a high correlation between "type of organization"
(classified in a dichotomy -- social service versus emergency
management -- by the research team at the time of data
collection on the basis of official charter or name) and "type
of organization" (classified in the same dichotomy by
collapsing the empirically designated categories).

size of paid staff. The size of paid staff was defined
slightly different for the social service and communication
networks. For social services, it was the number of
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organizational members paid a salary for their work. For
communications, it was the number of communications staff paid
a salary for their work.

The number of paid staff is one measure of organizational
size. Organizational size is a useful attribute to describe
the range of organizations in the study. Size of paid staff
can also be used as a ratio with size of volunteer staff to
get a measure of "voluntariness" of the organization. Size
measures may be used as well to standardize or adjust the
scores on other variables, such as capacity scores.

This variable was measured as an open-ended interval
measure eliciting the number of members in the organization
paid a salary for their work. The information for this
variable was requested at two points in the questionnaire,
once before the disaster scenario to assess size during day­
to-day operations, and once after the scenario to note any
changes during disaster operations.

Size of volunteer staff. The size of volunteer staff,
like the paid staff measure, was defined with two variations.
For social services, it was the number of regularly active
volunteer members. For communications, it was the number of
regularly active communications staff.

The number of volunteers in relation to the number of
paid staff permits an assessment of whether the organization
is a voluntary organization or another type. The number of
volunteers or the ratio of volunteers to paid staff are useful
attributes to describe the environment of organizations
involved in disaster preparedness and response.

This variable was operationalized as an open-ended
interval measure eliciting the number of volunteers in the
organization. In addition, for communications, a ten-point
interval scale was provided, along which the organizational
informant could circle the extent to which the organization
relies on volunteers for communications. Thus, for
communications, two different questions on size of volunteer
staff provide a validity check. Also for communications, a
question was asked to identify overlap or possible double­
counting of volunteers in disasters.

Stability of paid staff. For social services, stability
of paid staff was defined as the relative proportion of paid
organizational members working for the organization less than
one year; that is, the ratio of paid staff working less than
one year to the number of paid members. For communications, it
was defined as the relative proportion of paid communications
staff working for the organization for less than one year.
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stability of paid staff was assessed with an open-ended
interval measure eliciting the number of members in the
organization who were paid a salary for their work, and who
have been with the organization for less than one year.

The number of new paid staff is one measure of
organizational stability. stability is a useful attribute to
use in describing aspects of preparedness. The number of new
members may be combined with size to produce an estimate of
the turnover ratio. This is calculated by subtracting from one
the number of paid staff minus the number who have been with
the organization for less than one year and dividing by the
number of paid staff. This assumes relative stability of the
organization within the year, and that workers who have been
with the organization for less than one year are replacements.

Stability of volunteers. For social services, stability
of volunteers was defined as the relative proportion of
volunteers workinq for the organization less than one year:
that is, the ratio of volunteers working less than one year to
the total number of volunteers. For communications, it was the
relative proportion of communications volunteers working for
the organization less than one year. The operationalization
and rationale for assessing stability of volunteers is the
same as for stability of paid members.

FOrmalization. Formalization was defined as the degree to
which job descriptions of the organization are specific.
Formalization can also be used separately or with other
variables to describe the character of the organizations
making up the preparedness environment.

Formalization was operationalized as an interval variable
measured through six items on a four-point scale ranging from
true (score - 1) to false (score - 4). The items were
originally adopted from Haqe and Aiken (1969) as recommended
in Price (1972), then adapted to fit the population of
emergency social service organizations. Hage and Aiken's
"definitely true" and "definitely false" were adjusted to read
simply "true" and "false." The middle values of "more true
than false" and "more false than true" were adjusted to read
"partly true" and "partly false." In addition, the response
category of "not sure" was provided in case it turned out that
the job specificity dimension of formalization was not
appropriate for certain voluntary organizations. since the
items were written as positive statements of formalization -­
for example, "everyone has a specific job to do" -- and scale
values were low for affirmation, it was necessary to transpose
item scores before computing the average value of the six
items to achieve the formalization score for each
organization.
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Organizational appreciation of volunteer service. This
variable was defined as the things done for or given to
volunteers in recognition for service provided.
Organizational appreciation represents a potentially useful
administrative tool. If organizations with high levels of
appreciation are found to have higher levels of preparedness,
then this is a basis for improving the overall level of
community preparedness.

Appreciation was operationalized as an ordinal variable
with four fixed-choice categories: (a) provide formal training
and certification, (b) give awards, citations or individual
letters of recognition,(c) provide badges, insignia or
identifying apparel, (d) give parties, picnics or banquets for
recognition of service. The organizational informant was
asked to check each category that applied as far as how their
organization expressed its appreciation to the volunteers. A
score of one-point was assigned for each category, and the
number of categories checked were compiled for each
organization. Scores of 0, 1, 2, 3, or 4 were possible. The
operationalization assumes that categories are of equal weight
and interchangeable. This assumption can be tested since
coding preserved the nominal identity of each category.

Funding base. The funding base was defined as the source
of money used to maintain organizational operations. The
exchange of money invariably entails constraints. The kinds
of constraints differ depending upon the source of money. For
social services, funding base was operationalized as a three­
category nominal measure, indicating (a) government sources of
funding, (b) non-government sources of funding, or (c) both
government and non-government sources of funding. For
communications, a fourth category was added: (d) self-support.

Auspice. The source of legality in implementing
organizational actions. Legal authority entails constraints.
The kinds of constraints differ depending upon the source of
legality. Auspice was operationalized as a four-category
nominal measure, indicating (a) public (government) source of
authority, (b) private not-for-profit, (c) private for-profit,
and (d) both public and private.

Geographical service range. Geographical service range
was defined as the nominal size of the geographical area where
services are delivered. Serve range can be used to weight
each organization as a unit in overall preparedness across the
metropolitan area. For example, capacity measures for each
organization can be adjusted or weighted to take into account
the service range. service range was operationalized as a
five-category cumulative scale, beginning with services
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offered only in the immediate locality surrounding an
organization, extending out to other localities, and on to
services offered anywhere in the metropolitan area.

Preparedness and Preparedness Related Measures

Preparedness. Prepared was defined as the degree of
readiness to deliver services in response to a disaster. The
networks that exist do so to facilitate or promote disaster
preparedness. Preparedness is conceptually similar to
effectiveness. It can not be directly assessed until response
to a disaster occurs, and then it can be assessed only it pre­
disaster measures of tasks to be performed have been taken.
It can be indirectly assessed through disaster relevant
training sessions and exercises. The more an organization is
participating in training sessions and exercises, the more
likely they are to know their role, and how to carry it out.

A composite index was computed for each organization to
indicate its level of preparedness. For social services,
preparedness was operationalized as an an average of seven
items believed to be indicators of preparedness. Four of the
items relate to specialized training in the network, two
relate to planning, and one asks whether respondents know
about the Integrated Emergency Management System (lEKS).

The four specialized training items were (1) past
participation in training sessions related to disaster
preparedness, (2) past participation in simulated disaster
exercises, (3) future participation in disaster response
training sessions, and (4) future participation in field
disaster exercises. For the two past participation items, the
informant was asked to write down the number of different
times during the past three years that a representative of
their organization had participated in a training session, and
also in simulated disaster exercises.

Some collapsing was necessary to make the variables
useful in the composite measure. The raw data for number of
training sessions and number of simulations in past three
years were positively skewed with a few organizations listing
10 or more in each case. The variable asking about expected
training during the upcoming year ranged from 0 to 7. These
variables were all collapsed into 4 point scales ranging 0 to
3 to help deal with skewness in the original distributions.

The IEMS item was in reference to an emergency management
approach which emphasizes similarities in response across
different types of disasters and, accordingly, fosters
planning for disasters as a whole rather than for individual

45

I

I

I

I
r

I
I
I



,

f

,
,

1

I
I
t

I
,

I

I

I

I

types of disasters. IEMS is promoted by the Federal Emergency
Management Agency (FEMA). In addition to reflecting
preparedness, this variable was included to assess the extent
to which FEMA has been successful in promoting IEMS, including
(a) whether people are familiar with the concept and (b) how
well it is understood.

For both social services and communications, a two-level
nominal question asks if the organizational informant is
familiar with the term "Integrated Emergency Hanagement
System." In addition, for communications, the informant, if
she or he has answered yes to the familiarity question, is
asked how the IEMS concept applies to their work. The latter
question is open-ended.

Whether they had an emergency plan and knowledge about
IEMS are both dichotomous variables and were coded a-no and
l-yes. Organizational informants were also asked to list the
number of years and months since their plan had been updated.
Again, the distribution was skewed with a few of those saying
they had a plan indicating that they had not updated their
plan for three or more years. One organization indicated that
it had not updated its plan for eighteen years. To use this
variable, the years were converted to months. The responses
were then collapsed into a four-point scale with a-no plan,
1-1-8 months since update, 2-12-14 months since update, and
3-24 or more months since update.

In order to have higher values on the preparedness
measure indicate greater preparedness, the. coding was reversed
so that a longer time since the plan was updated was
represented by a smaller value, and a more recent update was
indicated by a larger value. These seven items were then
averaged to obtain an overall preparedness measure for each
organization in the network.

For communications, the measure of preparedness was a
composite of five variables. These were (1) the existence of
a disaster plan, (2) number of months since the plan was
updated, (3) number of training sessions during the past year,
(4) number of disaster simulations during the past year, and
(5) number of training sessions expected during the coming
year. As with the preparedness measure in social services,
numerical values of composite variables were reversed where
necessary and collapsed into only a few ordinal categories to
eliminate skewness in the distribution.

Experience in disasters. Experience in disasters was
defined as the number of times an organization has
participated in disaster response efforts for particular types
of disaster. Experience in disasters may be used as a partial
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validity check tor the capacity measures. That is, there
should be consistent responses between the indicated level of
capacity to respond to particular types ot disasters and the
amount of experience in responding to the same type ot
disaster.

For social services, experience was operationalized as an
eight-item interval measure, indicating the number ot times
during the past three years that the organization responded to
eight specific types of disaster, plus three blank items which
offered the opportunity to add types of disasters not included
in the list of eight. The eight items are: (a) earthquake, (b)
flood, (c) tornado, (d) plane crash, (e) severe heat or cold,
(f) blizzard/ice storm, (g) fire/explosion, and (h) hazardous
materials accident. For communications, another item was
added:(i) civil disturbance.

Extreme scores in a few of the responses required that
several adjustments were necessary to achieve a useful
distribution for the measure. Since most of the scores were
concentrated at the lower end of the distribution (2 or
fewer), we collapsed the few extreme cases into the third
category, producing a four-point range from 0 to 3. While
this solution ignores some large actual differences, if does
maintain the relative rank position of the organizations.
With such a tew number of extreme cases in each instance, the
distributions are still slightly skewed to the lower end.

Seven of the original eight items were used to compute a
measure of overall experience for each organization.
Earthquakes were dropped from the original list of disaster
because every case listed 0 responses in the past three years.
The overall measure was computed by taking an average of the
number of responses listed on the remaining seven items (eight
in the case of the communication network). The overall
experience measure gives us an indication of the
organization's past experience in responding to a wide range
of disasters in the st. Louis area.

Disaster capacity. Not all disasters require the same
level of response. In addition, some organizations in the
preparedness network will be able to cope with certain
disasters better than others. For example, a major
earthquake would require more from an organization than severe
heat or cold. In addition, organizational goals may influence
an organization's capacity to respond. An organization may be
involved in flood relief but have not capacity to respond to a
hazardous materials accident. Therefore, it was determine
whether organizations were better prepared to respond to some
types of disasters than others.
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To assess disaster capacity, each respondent was asked to
rate their orqanization's capacity to respond to eiqht
different types of disasters, with reference to the qoals of
their orqanization. Ratinqs were based on a ten-point scale
with 0 representinq no capacity and 9 indicatinq full capacity
to respond to each of the specific types of disasters. The
types of disasters were the same as those used in assessinq
past experience.

service capacity. Orqanizational qoals determine the
types and levels of disaster services that orqanizations
provide. Different orqanizations in the preparedness network
provide different types of services. The strenqth and
structure of disaster response is determined by service
capacity.

For social service orqanizations, service capacity was
assessed with a ten-point scale with 0 representinq no
capacity and 9 indicatinq full capacity to provide specific
types of emerqency services. Twelve types of services were
listed: food, clothinq, shelter, emerqency counselinq,
information and referral, medical services, transportation,
search and rescue, security and protection of property, debris
removal, manaqinq overall disaster response, and warninq and
evacuation. Respondents were asked to rate the capacity of
their orqanization to provide each of the services listed.
The question was asked with reference to the disaster scenario
provided at the beqinninq of section III in the questionnaire
(Appendix B, p. 175).

rnterorganizational Measures

The patterns of interorqanizational relations were
central to the qoals of the project. More work went into
these items than any of the others. The interorqanizational
instrumentation is straiqhtforward and relatively easy to
complete, yet it potentially provides a more precise and
refined basis for network analyses than has been available.

Each orqanization was asked to list, in order of
importance to them, at least two and no more than ten of the
most important orqanizations they worked with, first on a day­
to-day basis (section II of the questionnaire, Appendix B, p.
173), and then durinq a disaster, with reference to the
disaster scenario presented in section IV of the questionnaire
(Appendix B, p. 177). Three questions follow these lists, one
directly below each list and two directly across from the
lists on the riqht-~and paqe of the questionnaire pamphlet.
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All three of the questions are positioned so that the list of
organizations remains in view of the informant, thus providing
easy reference back and forth in answering the questions.

This format was designed to achieve precise
interorganizational linkage descriptions. Response categories
for the three questions referred, each in turn, to the
specific organizations listed by the informants. For example,
one question elicited information on the frequency of
contacts, so the frequency of contacts for the first
organization listed would be checked, then for the second
organization, and so on until the frequency of contacts had
been checked for all organizations listed. In this way, the
information collected about interorganizational relations in
the network is organization-specific. It also allows the
informants to empirically define the network, rather than have
the research team categorically define the network. Moreover,
each of the interorganizational variables were designed with
four to six scales points or response categories. These
measures, therefore, allow collection of data highly relevant
to both network process and structure, rather than just
network structure.

Three interorganizational variables were used for both
day-to-day conditions and the disaster condition. These three
variables were designed to provide organization-specific
information about (1) services delivered and received, (2)
formalization of organizational agreements, and (3) the
frequency of contact between organizations in the disaster
preparedness network.

Resource exchange. For social services, resource
exchange was defined as the number of different resources
exchanged between the members of the network. It was included
to assess the range of different types of resources exchanged
between the organizations in the disaster preparedness
network. Resources are defined in terms of services either
delivered to or received from other organizations in the
network.

Exchange was operationalized as a six-point scale
indicating the types of services delivered to and received
from other organizations in the network. For each of the
organizations listed, the informant was asked to indicate
whether their organization delivered or received six types of
services from the organizations they had listed. These
included: personnel, equipment and supplies, building or land,
financial, information and referral, and training. When the
informant answered yes to a service the response was coded 1,
when answered no, they were coded o. By summing the responses
and dividing by six, we have a proportional indicator of
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intensity of the relationship between each pair of
orqanizations. Comparisons can be made between pre and post
disaster conditions and amonq subnetworks of the larqer
network.

A summative measure of resources exchanqed was computed
to show the overall number of different types of service and
resources exchanqed between the members of the network.
First, an averaqe was computed of the number of resources
exchanqed between the respondent orqanization and each
organization it had listed. 'rhen, an average was computed
across all orqanizations listed, which produced a measure of
the averaqe number of resources exchanqed between an
orqanization and all others it had listed. The same procedure
was followed for both day-to-day and disaster conditions, thus
makinq comparisons possible between pre and post-disaster
conditions, and amonq subnetwork of the larqer network.

Methods ot communication. For communication
orqanizations, the resource exchanqe variable was not used
because it was not as relevant for these orqanizations.
Instead, method of communication, a communication technoloqy
variable was used. Seven basic communication forms were
identified: (1) face-to-face, (2) written, (3)
teletype/computer, (4) telephone, (5) two-way radio, (6)
public radio, and (7) television. Each orqanization was asked
to check which of the communication methods were used in
relation to each of the orqanizations listed in its network.
By summinq all the communication methods checked across all
orqanizations and dividinq by the number of orqanizations, it
was possible to construct a measure of the averaqe number of
communication methods used by each orqanization.

Linkage fOrmalization. Linkaqe formalization was defined
as the extent to which interactions between orqanizations are
officially recoqnized and supported by clearly prescribed
aqreements. A distinction is made between linkaqe
formalization (aqreements between different orqanizations) and
structural formalization (formalization of tasks and roles
within a qiven sinqle orqanization). Interorqanizational
linkaqe formalization assesses the deqree to which
interactions amonq orqanizations in the network are formalized
or ad hoc.

Informants were asked to indicate, on a five-point scale,
the nature of aqreements between their orqanization and each
of the particular orqanizations they had listed: 1-awareness
but no aqreement, 2=casual verbal aqreement, 3-explicit verbal

50



agreement, 4-written formal agreement, and 5-legally mandated
authority. The larger the value o~ the response, the more
formalized the nature of agreement between two organizations.

An overall measure of nature of agreement was computed
for each organization by taking an average o~ their responses
to this question for all the organizations they listed. Mean
scores indicated the degree of formalization of agreements
between the organizations in the network. The question was
asked for both the day-to-day and the post-disaster
conditions. Comparisons of the degree of formalization in the
network can be made between pre-post conditions and among
various subnetwork which emerge during analysis. For
communication, an additional open-ended question on mutual aid
agreements provides more data for interorganizational linkage
formalization.

The interorganizational formalization measure provide an
indicator of the extent to which rules, policies and
procedures have been established to govern the flow of
resources and information under disaster conditions. The more
linkage formalization that exists within the disaster response
network, the more likely that channels for information and
resource exchange have been established. As an indicator of
disaster planning and preparedness, a higher degree of
formalization would indicate that some preplanninq had
occurred among the agencies represented. Interestingly, it
was noted by an official of one of the social service
organizations that agencies are very reluctant to sign formal
agreements. They may have elaborate verbal agreements but
written agreements are "like pulling teeth." It should also
be noted that formal agreements might in some way obstruct or
limit effective disaster response.

Frequency of contact. Frequency of contact was defined
as the number of times organizations interact with one
another. It was measured on a four-point scale for both day­
to-day and disaster conditions. However, for social services,
the scale metric was differentially adjusted to the two
conditions. In the day-to-day condition, the scale was
1-fewer than once per month, 2=monthly, 3=weekly, 4=daily. In
the disaster condition, the scale was 1-fewer than once per
day, 2-daily, 3=hourly, 4=continual contact. An overall
frequency of contact score was computed for each organization
to indicate the average level of contact between the
organization and all other organizations it listed.

Adjusting the scale metric made comparisons across the
day-to-day and disaster condition more difficult to interpret,
but it was necessary to make this adjustment in order for the
scale to apply adequately under the two conditions. Dynes
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(1970a) has shown that the frequency of contact among
organizations increases under disaster conditions.
Discussions with emergency managers who pre-tested the
instrument confirmed that the day-to-day scale would make
little sense under disaster conditions, and at the same time,
the scale adjusted for disaster would have little meaning to
many organizations during day to day operations.

Data Collection and coding

Social service network. Data collection began in April
1985 and continued through the summer months. Questionnaires
were mailed to 139 organizations on April 10, 1986. These
organizations had been identified as potential participants in
the network through telephone contacts during the preceding
several months. Questionnaires were mailed to all 139
organizations even though we suspected that some of these
organizations were not part of the disaster network. It was
our intention to check out every possible member of the
disaster preparedness network. If responses on the
questionnaire made it clear that some organizations did not
belong in the study, they could be dropped from analysis at a
later date.

Initial returns were encouraging. The first completed
questionnaires arrived one week after mailing the
questionnaire; eight were returned on April 17. By April 24,
two weeks after the initial mailing, 31 (22%) of the
questionnaires had been returned. To increase the number of
responses, follow-up letters were mailed on April 26, May 10,
and May 23. By May 10 we had received a total of 61 responses
(44%) and by May 23, 78 questionnaires had been returned
(56%). At this point, it was decided that follow-up letters
would not improve the response rate, so the 61 organizations
which had not responded were divided among the research team
and telephone contacts were made with each organization. This
resulted in 25 additional questionnaires being returned
throughout the summer months.

The follow-up telephone calls found 29 organizations
which had received questionnaires but which were not part of
the disaster network. These organizations were removed from
the popUlation list, thus reducing the list from 139 to 110
potential network participants. Careful inspection of
responses on all returned questionnaires and follow-up
telephone calls by the research team found an additional 26
that were defunct or clearly not part of the disaster network
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in st. Louis.' Eliminating these from the population list left
a total population of 84. Of these organizations, we received
80 (95%) completed questionnaires.

As questionnaires were returned, they were inspected for
missing data or unclear responses. When such cases were
found, a member of the research team would call the informant
to obtain clarification. This extra persistence was important
to ensure high-quality data. It was also possible because of
the relatively small size of the network.

By the end of Auqust, all questionnaires had been
received and cleaned-up. Four organizations did not return
the questionnaire, despite numerous telephone calls and face­
to-face contacts. Coding began in early September with
responses being transferred from the questionnaires to code
sheets and then to the computer.

Communication network. Data collection for the
communications network involved both a mailed questionnaire
and a follow-up telephone interview. Originally thirty-seven
organizations were identified as members of the communication
network. These informants were divided among the members of
the research team, and each member telephoned the contact
person sometime during the week of June 17-21.

The purpose of this contact was to inform the person that
the questionnaire would be mailed within the next few days and
to schedule a time to do the follow-up interview. Scheduling
the interview before mailing the questionnaires was believed
to increase the likelihood of prompt response to the
questionnaire. An attempt was made to schedule interviews for
the weeks of July 1 to July 12. However, because of vacations
and other events during the week of July 4, it was not
possible to schedule all interviews during this time.

Questionnaires were mailed on June 21, 1986. In most
cases, the questionnaires were returned by the date of the
interview. In those cases where the questionnaire had not
been received, the organization was again called on the
telephone to encourage sending the questionnaire as soon as
possible and to reschedule the interview. It was important to
have the questionnaire in hand before the interview, so that
any ambiquous or missing r~sponses on the questionnaire could
be clarified during the interview.

Interviews ranged from 30 minutes to over an hour. There
was an interview schedule to follow, but most questions were
open-ended. This allowed the informants to answer questions
in as much detail as they wanted, and to bring up related
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topics that we had not asked about. In many cases the
respondents talked in very technical terms about their
communication technology, and a request for clarification was
made to explain what was meant in lay terms.

All questionnaires and interviews were completed and
cleaned by September. codinq was done durinq October and
November of 1985.

Analysis

The study employed six types of analysis for social
services: (1) a description of the orqanizational and network
characteristics, durinq both day-to-day operations and in
response to the disaster scenario; (2) an assessment of
relationships between orqanizational attributes and dimensions
of the interorqanizational network; (3) qraphic depictions of
the orqanization-specific interorqanizational network; (4)
analytical qraphic presentations of network relations amonq
orqanizational types; (5) blockmodelinq of network
characteristics; and (6) cluster analysis. For
communications, only the first two types of analysis were
employed.

Techniques used in the analyses included: (a) descriptive
statistics, (b) qraphic mappinq, (c) tabulation of the data
into qraphic displays of linkaqes between orqanizational
types, and (d) inspection of both the quantitative and
qualitative data for reqularities and patterninq of the
responses. The followinq discussions, each focused on one of
the six types of analysis, include clarification of the
purpose and place of each of these techniques in arrivinq at
conclusions.

Descriptors o~ organizational and Network Characteristics

The first section of analysis was concerned with
describinq the preparedness network and the orqanizations
involved. Frequency and percentaqe distributions, mean
scores and standard deviations, and correlations were
calculated for measurements on each of the orqanizational and
interorqanizational variables. These data provided a basis for
overall summary statements reqardinq the orqanizations studied
and their relations in the preparedness network.
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Network Correlates

The second section of the analysis turned to an
assessment of network correlates. Here the concern was to
identify key organizational characteristics associated with
variables describing network relations. The identification of
such characteristics would indicate variables potentially
useful in trying to strengthen the preparedness network. A
series of semi-partial correlation analyses with t-tests of
significance were conducted to identify the organizational
variables most strongly associated with the network
dimensions.

Semi-partial correlations, in contrast to partial
correlations and multiple correlations, partial out only the
independent variables from the variables being correlated
(Pedhazur, 1982:115-125). This allows an assessment of the
associations between a set of variables with a particular
variable such that each variable in the set is unaffected by
the others in its relation to the variable of interest, and
the amount of variance in the variable of interest is the same
for all variables. Partial correlations and multiple
correlations partial all variables in the set, which changes
the amount of variance in the variable of interest for each of
the variables. This complicates comparing the individual
importance of the different variables. Figure 4.1 (p. 56)
shows graphically the distinction between semi-partial
correlations and partial correlations.

Graphic Oepictions ot Interorganizational Networks

The third part of the analysis mapped the linkages
between specific organizations involved in the preparedness
network. Graphic representations provided powerful
descriptions. But there was a limit to the amount of
information that could be accurately conveyed in two­
dimensional space. The best use of graphs in describing
networks was made by introducing simplifying assumptions to
highlight important linkage patterns. In this study,
simplifying assumptions involved (a) deleting organizations
extraneous to the network, (b) considering one
interorganizational dimension at a time, (c) depicting
different levels of network relations separately, and (d)
focusing on patterns of variation which surfaced as
potentially important in the correlational analyses.

The open-ended strategy employed to identify all
organizations participating in the network resulted in a list
of 283 specific organizations and 40 general types. Some
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Figure 4.1. Illustration of Squared Zero-Order. Partial and
Semi-partial Correlations

Squared zero-order
correlations amonq three
variables. Sinqle cross­
hatched areas show
correlations between Xl' X2
and X3 respectively. Double
cross-hatched area shows
intercorrelation of Xl' X2
and X3 •

Squared partial correlations
of Xl and X2 • Partial
correlations are correlations
between two variables after
the effects of one or a set of
variables have been removed
from both. In this case the
cross-hatched area represents
the correlation of Xl and X2
with the effects of X3 removed
from both Xl and X2 •

Squared semi-partial
correlation of Xl and X2 •
Semi-partial correlations are
correlations between two
variables after the effects of
one or a set of·variables have
been removed only from the
independent variable. In this
case, the cross-hatched area
shows the correlation between
Xl and X2 after the effects of
X3 have Deen removed only from
X2 •
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respondents listed a combination of specific organizations and
general types such as police departments, fire departments,
and so forth. Most (n-203) of the specific organizations,
however, were listed only once. The role of such organizations
in the network would be necessarily peripheral, and any
attempt to graph a network where 80% of the links were between
two unique organizations would obscure the important network
patterns. Therefore, organizations with only a single link in
the entire network were deleted from network analyses.

Twenty of the eighty organizations participating in the
study revealed only a single link. Deletinq these
organizations left a population of 60 organizations having
established linkages with two or more other organizations in
the network. Interestingly, twenty additional organizations
were listed by two or more of the 60 organizations in the
population. These twenty organizations were thus included in
the population under the assumption that two or more linkages
represented adequate network participation. The population
used for graphic presentation, therefore, is comprised of 80
organizations; 60 identified in the original telephone survey
and 20 revealed through the survey instrument. It is
important to remember that this interorganizational network of
80 organizations differs by twenty organizations from the
original popUlation of 80 organizations.

A map produced by the u.s. Postal Service was used
because of its size and representation of zip-code areas. A
corresponding map -- wunnenberg's st. Louis City and County
Street Guide (st. Louis Area Maps, Inc., 1986) -- with labeled
coordinates was used to pin-point the location of each
organization in the network. The coordinates for each
organization were then transcribed to a computer file
containing the data on interorganizational relations for each
of the organizations. Using an Atlas computer mapping
program, lines were then drawn between each of the
organizations that had relations.

Atlas is a software package which allows the user to
design and draw a variety of geographic map displays. Its
primary strength is its ability to draw census, zip-code, and
political boundary maps. It then fills these boundaries with
hatch and color patterns accordinq to selected variables, such
as popUlation density. Data files can be created for use with
boundary files.

Files can also be created which draw lines, points,
polygons, and circles. Atlas is useful for creating patterns
of line linkages, however, it misdraws a small percentage of
lines and points from boundary files that are created by the
user. Often, lines are arbitrarily placed in the empty

57

I
I

I
I
I
I

I
I
I
I
I

I



I
I
I
J

1

J

t

I

J

,

I
,

I

sectors of qraphs drawn by the proqram. Thus, while Atlas is
excellent for displayinq network patterns, it is not
completely accurate in displayinq the exact position of lines
and points on the qeographic maps. In this study, every line
was double-checked with the data and errors were hand
corrected.

Atlas was used to draw l6 maps, one for each post­
disaster level of the organization-specific network
dimensions. One map was drawn for the number of linkages
established. six maps showed each of the six levels of
exchange for disaster operations. Five maps depicted the five
levels of interorqanizational formalization for disaster
operations. Four maps indicated the four levels of contact
durinq disaster operations. Of the total 16 maps, four are
included in the report: number of linkages established with
other orqanizations durinq disaster, level-four frequency of
contact (continual contact), level-five exchanqe (5 or 6
exchange relations), and level-4 interorganizational
formalization (written formal agreements).

The qraphic analyses were qeared to the relations during
disaster primarily because these most clearly accentuated
preparedness. The disaster preparedness network was most
vividly shown in the post-disaster condition because it
exemplified the purpose of the network, and illustrated a
snapshot picture of the network in action. The question was
not how prepared do you think your orqanization is to respond
to disaster, but, rather, qiven the earthquake described, what
would your organization do? Which organizations would it
contact? How frequently would you organization be in contact
with each orqanization listed? And so on. Also the tedious
process of transcribing the coordinates of each orqanization
and proqramminq the computer for use of the Atlas proqram made
it prudent to be selective in describing aspects of the
network believed to be most useful and valid. Both the
limited amount of time to conduct analyses and the applied
emphasis of the project led us to present key features of the
data in as simple, straightforward, and useful ways as
possible. Subsequent work with these data will tackle some of
the thorny theoretical issues alluded to throuqhout the
report.

Graphic Descriptions of Networks using organizational Types

The fourth area of analysis involved the production of
analytic qraphs to show network patterns amonq types of
organizations. It was necessary to collapse the specific
organizations into types because of the large number of
orqanizations that had been listed by those surveyed: 282
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individual organizations and 40 general types. Collapsing the
specific organizations into types was accomplished through a
two-step process.

The first step was to collapse the 282 individual
organizations and 40 general types listed by the respondents
into useful categories. Because of the high degree of
similarity between the 40 types listed by the informants and
the types contained in the first question of the
questionnaire, each of the 40 types was fit into one of the 18
categories. All organizations listed by the informants, but
not part of the original population, were then classified into
one of the 18 categories. Except for seven specific
organizations -- st. Louis City Police, county Police, city
Fire Department, City Government, County Government, SEMA, and
FEMA -- all the others listed by the informants were
successfully identified as one of the 18 general types on the
questionnaire.

The seven specific organizations were retained as
"special types." That is, although each is a specific
organization in this study, every metropolitan area has
comparable organizations which are likely to be key actors in
disaster preparedness networks. Thus, they are special types
in the sense that there is only one of each kind per
metropolitan area but many like-kinds if other metropolitan
areas are considered. One of the 18 general types -- military
unit -- came up empty, so the first step produced 17 general
types.

The second step involved the 80 organizations surveyed.
Each organization surveyed was recoded according to the
general type checked in response to the first question on the
questionnaire. Five specific organizations were not included
in the general categories: American Red Cross, Salvation Army,
United Way, st. Louis County Office of civil Preparedness, and
st. Louis City Disaster Operations Office. Again, the
specific designation of these organizations was retained as
special types. Empirical support for this special status was
reflected in the fact that each of these five organizations
had been listed by at least five or more of the other
organizations. The second step, then, produced 17 general
types and 12 (7 + 5) specific organizations. This was the set
used to conduct the network analyses of organizational types.

After reclassifying the organizations as general types,
there was some duplication of linkages between types. For
example, one organization classified as a social service
organization had listed relations with three other social
service-organizations. This created a duplication of linkages
between social services and social services. The duplications
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were eliminated by taking the first social service
organization listed as the most important and deleting the
second and third responses. The elimination of duplications
was, of course, done for each of the interorganizational
dimensions: nature of agreement, frequency of contact, and
resource exchanges.

There was experimentation with many different
arrangements to display the linkage patterns among
organizational types. Two formats stood out as being most in
highlighting key patterns of interaction. The first depicted
an arc of the 29 types arrayed across the top of a page, and a
corresponding arc of the types across the bottom. Those
across the top represented the types surveyed, while the
bottom arc indicated the types listed as having
interorganizational linkages. Lines drawn between the top and
bottom arcs showed the linkage patterns of interaction between
organizational types in the network. This format revealed
certain overall concentrations in the linkage patterns, but
the large number of linkages rendered it difficult to read and
interpret. For this reason, these graphs are not included in
this report.

The second format is less complex, and more highly
structured to highlight aspects of the linkage patterns.
First, the organizations surveyed were classified as high or
low on the five organizational variables found to be
associated with network dimensions: (a) kinds of appreciation
expressed to volunteers, (b) preparedness, (c) number of pre­
disaster volunteers, (d) organizational type, and (e) pre­
disaster organizational size. Except for organizational type
which already existed as a dichotomy (social service/emergency
management), each of the other key variables were divided at a
reasonable point of central tendency to produce two categories
of organizations.

Second, these two categories are displayed as large nodes
in the center of a page. There is a separate page for each of
the five key variables. Third, the linkages between each of
the two categories with the 29 possible types are drawn such
that the types linked to both high and low categories appear
across the bottom of the page; those linked to only the high
category appear on the right side of the page; those linked to
only the low category appear on the left side of the page; and
those which are not linked to either category appear across
the top of the page.

The problem with this format is that the configuration of
diagrams changes with every alteration of the network. That
is, the magnitude for each interorganizational relation must
be graphed separately. Even though the patterns from graph to
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graph may resemble each other, the nodes are often different.
Thus, in examining the graphs of organizational types
attention must be given not only to the patterns of linkages,
but also the the configuration of the nodes. The graph
depicting the pattern of network interaction for organizations
high and low on preparedness is shown in the report. A
discussion of the empirical findings for each of the other key
configurations is presented without the graphs. This was done
because the imagery of the graphic model is essentially the
same for all of the presentation.

Blockmodels of Networks

The fifth section of analysis was blockmodeling.
Blockmodeling is a hierarchical clustering technique to
discover blocks and patterns of high and low density values
for a variable or set of variables that describe a system of
networks (Lorr, 1983:95) It offers a number of alternatives
(White et al., 1976; Knoke and Rogers, 1979; Drabek et al.,
1981; Lorr, 1983). Blocks can be created on the basis of one
type of tie or linkage dimension, or several dimensions can be
combined. Also, this kind of analysis allows assessment of
directionality. For example, in a network of exchange,
patterns of elements received can be compared to patterns of
elements given. However, in the present study, data on
interorganizational linkages was collected in a way that
precluded assessments of directionality. The complexity of
the instrument designed to elicit organization-specific
linkage patterns made it exceedingly difficult to also elicit
in£ormation on directionality without compromising validity.
The decision in this study, as discussed in the beginning of
this chapter, was to achieve a more refined description of the
network by developing ordinal and interval level measures of
organization-specific linkage patterns in the network. In
keeping with the applied emphasis of the project, blockmodel
analyses were conducted on each linkage dimension separately.

Blockmodeling entails the iteration of correlation
matrices until all cells are represented by a -1.0 or +1.0
coefficient. In this study, the original matrices were set up
with the coordinates indicating organizations and the cells
containing linkage data. Two sets of data and coordinates
were prepared, one for organization-specific linkages and one
for linkages between types.

For the organization specific linkages, the same
popUlation of organizations used in the mapping analyses was
employed. This popUlation included all organizations which
had been mentioned at least twice by the organizations
surveyed. As discussed above, this criterion produced a
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network population of 80 organizations, 60 from our original
population and 20 from the organizations listed by the
organizational informants. As in the mapping analyses, the
post-disaster condition was used because it is assumed to
present the most valid depiction of the preparedness network.

An 80 by 80 matrix was then constructed for each of the
network dimensions to reflect the possible links between these
organizations. A set of coordinates was prepared showing row
and column position of each cell. Four data matrices were
constructed, one for each of the interorganizational measures.
For the linkage dimension, nominal data was entered into the
cell to reflect the linkage: 1 if there was a link, and 0 if
no link existed. For the exchange, formalization of
agreement, and frequency of contacts dimensions, the reported
values for each variable were entered into cells. In the few
cases where two organizations indicated links with each other,
the average of the two values was placed in the cells.

Since the data collected did not allow two-way links
between organizations, each data point had to be entered into
the matrix twice. For example, if organization 1 said it was
linked to organization 50, it was assumed that organization 50
was also linked to organization 1. Thus, the data point was
entered in two cells, one at column l/row 50 and the other at
column SO/row 1. This produced a non-transposed or reciprocal
matrix; the two halves of the matrix are mirror images of each
other.

Extensive analyses are possible in the search for various
combinations of clusters reflecting forms of structural
equivalence in the network. The initial blocks derived from
data matrices may be subdivided, by repeating the analysis, to
examine the component structure of each block. Then, sub­
blocks can be further subdivided to analyze their structures.
This process can continue indefinitely. Although
methodological "stopping rules" have been developed (Mojena,
1977; Milligan, 1980), the theoretical or applied usefulness
of the rules remains unknown because so little work has been
done with the technique. Lorr (1983:101) recommends that
"because of the state of the art, the researcher using
clusters should apply at least two methods to confirm that the
underlying cluster structure is being recovered."

Following Larr's advise, blockmodeling was used to
examine the relative concentrations of emergency management
and social service organizations in the initial blocks
constructed for each of the interorganizational dimensions of
the networks. This decision was made after the correlation
analyses indicated a bifurcated network structure between
these two major types of organizations. Results of these
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analyses should suggest directions for future development
along these lines. For the purpose of the present project,
every attempt was made to present findings in as simple and
accurate manner as possible, so as to provide a solid basis
for subsequent work, and also to provide a basis for useful
practice guidelines.

Construction of the matrices for the general types of
organizations was somewhat more complicated. Since the
specific organizations had been collapsed into 17 general
types and 12 specific organizations, there now was a 29 by 29
matrix. The process of collapsing organization-specific data
required that several organization-specific linkages be
combined to show linkages between general types of
organizations. As a result, each cell value in the
could actually represent several specific linkages.
therefore, necessary to use a summary value for the
which would accurately reflect the several linkages
represented by the cell value. To deal with this problem,
mean scores were used as the summary value; all means were
smaller than their standard deviations.

From this point on, construction of the data matrices
followed the same procedures used in constructing the
organizations-specific matrices. Three matrices were
constructed, one for each of three interorganizational
variables: resource exchange, nature of agreement, and
frequency of contact. No matrix was constructed to reflect
linkages only, because the process of collapsing to general
types would have given considerably more weight to some types
than others.

The network patterns derived from blockmodels of
organizational types were studied differently than those
derived from the organization-specific matrices. Since the
types represented a reconstituted version of the same data
set, there was little to be gained by replication of the same
approach. If the organization-specific blocks confirmed the
underlying structure indicated from the correlation analysis,
certainly the organizational type blocks would do the same.

Instead, the empirical patterns of network relations
derived from the blockmodels of organizational types were
compared to the logical possibilities. Two blocks were
derived for each of the three interorganizational dimensions:
resource exchange, formalization of agreement, and frequency
of contact. organization types were linked on each of these
dimensioqs either positively or negatively. This created
eight (2 ) possible combinations of network patterns as shown
in Figure 4.2.
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The empirical patterns corresponding to those in Figure
4.2 were achieved by first listing in columns the block
memberships (positive/negative) for each type on all three
dimensions. Then, reading across the columns, the pattern for
each organization type was noted and clustered accordingly.
Each of the 29 types were clustered into one of the eight
network patterns. Since the network patterns reflect
positions on the three dimensions simultaneously, this
analysis provides a beginning point in describing network
complexity.

_.:_--_..:_-_.....__......-..._--._--.,--------_....._-_...__..-..-...-....__......_..-_._...._---
~igure 4.2 Network Patterns of Blockmodel Analysis for Type

of organization Along Three Interorganizational
Dimensions

Resource Nature of Frequency
Pattern Exchange Agreement of Contact

1 + + +
2 + +
3 +
4 + +
5 +
6 +
7 +
8

---------------~~_..-----=-----~-----==~--------------
It should be noted that blockmodels, once achieved,

cannot be directly interpreted. While cases that are
associated positively generally appear in the positive block
and cases that are associated negatively generally appear in
the negative block, there are numerous complications which
preclude direct inferences from blockmodels. First, the
appearance of a case in a block does not imply that it is
linked with all other cases in the block or even most other
cases. Second, the designation of positive or negative does
not indicate more/less, stronger/weaker, better/worse, or any
other such distinction. It simply indicates different
patterns of association (high/high versus high/low) among the
organizations. Third, the emergence of any given case in one
or another block is influenced by the actual number of
linkages between cases, magnitudes of the coefficients, amount
of measurement error in the variables being correlated, the
distribution of positive and negative correlations in the
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initial matrix, and other factors stemming from the particular
research setting. Complex empirical patterns where cases have
one kind of pattern with one organization and another pattern
with a second organization blur distinctions between blocks.
The blocks derived through blockmodeling analysis, therefore,
should be viewed as a means to an end. Blocks may be
interpreted with reference to the correlates of block
membership or by further iterations to reveal structures of
block membership.

Cluster Analyses of Networks

The sixth and final form of analysis was a series of
cluster analyses. Cluster analysis is another statistical
technique, like blockmodeling, that identifies homogeneous
groups or clusters of objects based on selected variables
(Norusis, 1986). Cluster analysis seeks to discover and
describe groups that are similar or different in some
systematic way. It identifies homogeneous groups on the basis
of their distance or similarity on one or more variables.
Distance indicates how far apart cases are, while similarity
indicates closeness. Similarity and distance are different
sides of the same dimension, so it is possible that identical
groupings or clusters could be identified through either type
of measure. This is not to claim that any measure of
difference is a mirror reflection of any other measure of
similarity. But, overall, for cases that are alike, measures
of distance are small and measures of similarity are large.
There are numerous ways to measure distance and similarity
(Lorr, 1983:22-44).

This study used squared Euclidean distances -- sum of
squared differences in values for each variable -- on
standardized variables. A distance measure was selected to
complement the similarity measures of correlation coefficients
used in the blockmodel analysis. The major disadvantage is
that distances are weighted by scale matrices such that
variables with larger scale values would contribute more
toward identifying clusters. The use of standardized
variables eliminates this problem.

Cluster analysis was used to further establish the
structure of the preparedness network. The analyses were
conducted using the original population of 80 organizations
which had been surveyed. It was necessary to use this data
base rather than the modified population of organizations with
two or more linkages because measures of the
interorganizational variables had not been collected for 20 of
the organizations in the modified data base.
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The approach in cluster analysis followed the model used
in the organization-specific blockmodel analysis. Again,
following Lorr1s (1983:101) recommendation to cross-confirm
different methods, cluster analysis was employed to confirm
the bifurcated network structure indicated with the
correlation analyses. Results of the cluster analysis, like
each of the other techniques, provides one kind of description
of the network, and also points to new research questions.

Summary

This study examined disaster preparedness networks in the
st. Louis metropolitan area under (a) normal day-to-day
conditions, and (b) a disaster response condition described by
an earthquake scenario. Qualitative data were gathered to
complement quantitative data collected by mailed survey and
telephone interviews. Quantitative data were modified to
allow construction of both organization-specific and
organization-type networks. Different network analysis
procedures were employed to assess their advantages and
disadvantages in describing the preparedness network.

The use of different methods and slightly modified data
bases created a number of potentially important comparisons in
the process of cross-confirmation. Both correlation and
cluster analyses were carried out on the 80 original
organizations surveyed, while blockmodeling and mapping were
based on the population of organizations having two or more
linkages. Correlation and blockmodeling use a measure of
similarity, while the cluster analysis used a measure of
distance. All of the methods and techniques of analysis
contribute to understanding the networks. The similarities
and differences between these methods provide a powerful point
of departure in formulating research questions that can guide
us to more refined and accurate descriptions of complex
networks.
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CHAPTER 5

POPOLAT%ON PARAMETERS

This chapter describes the emergency service
organizations and communication organizations which were
studied. Particular attention is paid to characteristics that
have implications for network relations. Information is
presented on the locations and distribution of organizations
in the metropolitan area, the range of service delivery,
organizational descriptors (type, size, formalization,

-expression of appreciation for volunteers), and certain
features of organizational operations and preparedness. The
chapter is divided into two parts, the first one reporting on
social service organizations, and the second presenting
information on communication organizations.

Emergency Service organizations

Eighty organizations were identified during the summer of
1985 as having emergency service goals or programs. Figure 5.1
(p. 68) shows the distribution of these organizations across
the St. Louis metropolitan area. Fifty-three (66%) of the
organizations were located in the county, twenty-four (30%)
were in the city, and three (4%) were outside of the
metropolitan area. The organizations were concentrated in the
near-north side of the city, and the north-east and east­
central sections of the county. Forty (65%) of the sixty-two
zip-code areas had at least one emergency service
organization, and 18 (29%) of the zip-code areas have two to
nine emergency service organizations.
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Figure 5.1 Distribution of 1985 Emergenqy Service
organizations Aero!s the st. Louis
Metropolitan Area.

a

a
er

a

a

1 The blocked portion of the map
represents organizations outside
the st. Louis metro' area. In the
original population of 80 organi­
zations, three were outside the
metro area. Two were church
affiliated agencies and one was a
mental health agency which had been
involved in past disaster responses
in the st. Louis area.
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The concentration of organizations was further
highlighted by collapsing zip-codes into nine subdivisions of
the metropolitan area: North City, South City, Northeast
county, East Central County, Southeast County, Northwest
County, West Central County, Southwest County, and out-of-the­
area. OVer two-thirds of the organizations were located in
three of these subdivisions; 24 (30%) in East Central County,
20 (25%) in North City, and 11 (14%) in North East County.

A~ore refined view of emergency service availability was
achieved by considering the service delivery range for each of
the organizations. Seven (9%) served their neighborhood or
municipality; thirteen (16%) served in their neighborhood plus
others where formal agreements had been made; twenty-three
(29%) served in their neighborhood and others when requested
and authorized; twelve (15%) served in either st. Louis City
or St. Louis County but not both; and twenty-five (31%) were
prepared to serve anywhere in the metropolitan area. When
compared to those prepared to serve area-wide with all of the
others pooled, it was found that over two-thirds (69%) of the
organizations were prepared to serve only those areas in close
physical proximity to their own.

QrqaDiza~ioDal Descriptors

The descriptors reported in this section include
organizational types, size measures, formalization, and
organizational expressions of appreciation to their
volunteers. These variables are defined in Chapter 4 (p. 40­
45).

Oraanizational types. The largest category of types
among the 80 organizations was social service agencies (N ­
23), followed by st. Louis City or st. Louis County disaster
offices (N - 11), disaster offices within police departments
(N - 9), religious organizations (N - 9), police departments
(N - 8), fire departments (N -8), senior citizen organi­
zations (N - 5), youth groups (N - 4), and neighborhood
organizations (N - 3).

The disaster offices, police, and fire departments
emphasized services such as warning and evacuation, security
and protection of property, transportation, search and rescue,
medical services, debris removal, and overall managing of
disaster response. The remaining organizational types
emphasized the provision of food, clothing, shelter, and
emergency counseling. These different emphases supported
quantitatively differences noted in field observations, and
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also suggested the validity ot conceptualizing two primary
types ot organizations: social services and emergency
management.

Adding the disaster Offices, together with the police and
fire departments, resulted in 37 emergency management
organizations. Combining the churches, senior citizen, youth,
and neighborhood groups with the social service agencies
produced a category of 43 emergency social service
organizations. This conceptualization became useful in
suggesting a potentially important theme in network relations.
That is, organizational type -- social service and emergency
management -- related significantly to a number of variables
measured in this study. For example, there are significant
relationships between organizational type with geographic
location and service delivery range.

All but one (97%) of the emergency management
organizations were located in the county, while the social
service organizations were more evenly split, with twenty
(46%) located in the city, seventeen (40%) in the county, and
six (14%) located outside the metropolitan area. The
relationship between organizational type and location produced
a gama coefficient of .50 (p < .001). The relationship is a
result of the concentration of emergency management
organizations in the county. The reason for only one
emergency management organization in the city is that it
represents one jurisdiction, while the county is comprised of
numerous municipalities, each having some responsibility in
state law for emergency management.

Service delivery range was limited to local proximity for
thirty-three (89%) of the emergency management organizations,
and four (11%) of them were prepared to offer service area­
wide. social service organizations were again about evenly
divided, with twenty-two (51%) serving their neighborhood or
municipality, and twenty-one (49%) prepared to offer service
area-wide. The relationship between organizational type and
service delivery range showed a gama coefficient of -.77 (p <
.000). This relationship, like the one with location, is a
result ot emergency management organizations operating
primarily with a local orientation. This finding is
partiCUlarly significant in considering preparedness for an
earthquake. It would be advantageous if organizations with
resources and capabilities to respond to disasters could be
flexible and responsive to the areas of greatest need.

Size measures. There was great variability in sizes
among the organizations. For day-to-day operations, the
number of paid members ranged from 0 to 450. About 20% of the
organizations were completely voluntary, without any paid

70

I
I

I
I
I
I
I

I

I

I
I
I
I
I
I



J

I
I
J

1

f

,

J

I
I
I

I

members. A little over 60% of the organizations indicated 20
or fewer paid members, with 90% showing fewer than 100.
During disaster conditions, the number of paid members ranged
from 0 to S,OOO. Interestingly, the percentage of completely
voluntary organizations increased from the day-to-day
operations to about 30% under the disaster response condition.
This is accounted for by a number of social service type
organizations which have pre-disaster staff but do not
activate or deploy staff in response to disaster. Seventy
percent (70%) of the organizations indicated 20 or fewer paid
members, and about 90% indicated fewer than 100.

The number of trained volunteers also varied widely. For
day-to-dayloperations, the number of volunteers ranged from 0
to 12,000. About 20% did not use volunteers. Sixty-five
(6S%) indicated 20 or fewer volunteers, and a little over 80%
showed fewer than 100 volunteers. During the disaster
condition, the number of volunteers ranged from 0 to SOOO.
About 20% indicated zero volunteers. Almost 70% showed 20 or
fewer members, about 90% used fewer than 100 volunteers.

Organizational size, of course, corresponds to the
combined total of paid employees and volunteers. For day-to­
day operations, size ranged from 0 to 12,061. Twenty (2S%) of
the organizations had an average of about S members; another
20 (2S%) maintained an average of a little over 20 members;
seventeen (21%) reported an average of slightly over 60
members; thirteen (16%) had about 200 members; and eight (10%)
indicated 300 or more members. 2

1 Four organizations listed more than 1,000 volunteers. The
largest organization was the Boy Scouts of America which
reported 12,000 volunteers. The next largest was the American
Red Cross with 8,SOO. The distribution was adjusted to remove
this skewness for subsequent analysis.

2 Two organizations reported zero paid members and zero
volunteers. One of these organizations was a unit within a
police department. The director was a fu11-time .police
officer who viewed civil defense as an extension of his
reqular duties. Therefore, no paid staff was assigned to
civil defense and there were no volunteers. The second
organization, was unable to estimate the number of volunteers
because they had no formal procedure for recruiting volunteers
or keeping track of them.
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Onder the disaster condition, size ranged from 0 to
6,000. Thirteen (16%) averaged about 7 members; 20 (25%)
reported an average just under 20 members; nineteen (23%)
maintained a little over 45 members; twelve (15%) indicated
slightly more than 100 members; and eight (10%) showed 250 or
more members. A size ot zero was found for 8 (10%) ot the
organizations. The zero was an appropriate response trom
having been asked about "trained volunteers." It the question
had asked for the number of general volunteers, something
greater than zero would have been reported.

The organizations revealed considerable stability ot
their paid employees. ot the 59 organizations with paid
employees, 16 (27%) ot them showed a zero ratio ot paid staff
working less than one year to the total number ot paid
members. Twenty-seven (46%) of the organizations indicated a
ratio of 2% to 25% which compares favorably to average
turnover statistics (price, 1977:59-61). Only three (5%) of
the organizations produced a ratio of one (100%), indicating
all new paid employees within the course of a year.

The volunteer membership also showed relative stability.
Of the 60 organizations using volunteers, 17 (28%) revealed a
zero ratio of new volunteers trained within the past year to
the number ot volunteers. Twenty-two (37%) of the
organizations had a ratio of 6% to 25%, which was slightly
higher than the ratio tor paid members. Six (7%) of the sixty
organizations had a ratio of one (100%), indicating a complete
turnover ot trained volunteers.

Formalization. The organizations reported a fairly high
level of formalization. As shown in Table 5.1, the overall
mean score was 2.7 on a measure that ranged from 1 to 4.
These organizations tended to have established task
procedures, assign everyone specific jobs, stress using proper
channels, maintain written performance records, emphasize
strict operating procedures, and designate an authority
structure. The emergency management and social service types
differed on two out of the six items measuring formalization.
Emergency management organizations reported higher levels of
established procedures (t - -3.10, P - .003), and job
specifications (t - -3.06, P - .003). The two kinds ot
organizations showed approximately equal mean scores on each
of the other formalization items.
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Table 5.1 Mean Scores on Formalization ~tems tor social

Service (SS) and Emergency Management (EM)
organizations

Formalization Overall SS EM 2-Tail
Characteristics ~ ~ Mean ~.

Overall formalization 2.77 2.63 2.86 .164

Set procedures 2.60 2.28 2.97 .003
Specific jobs 2.75 2.44 3.11 .003
Proper channels 3.25 3.24 3.27 .899
Written evaluations 2.70 2.77 2.62 .629
Strict procedures 2.89 2.70 3.11 .072
Central decisions 2.29 2.42 2.14 .292

----------------------------------------------------
organizational expression of appreciation for volunteers.

There was a moderate level of appreciation for volunteer
expressed. As shown in Table 4.2, the overall mean score was
about 2.0 on a measure that ranged from 1 to 4. Between one­
third and one-half of the organizations provided formal
training and certification, issued awards and citations,
badges and insignias, or gave parties and banquets. Two or
more of these activities were offered by 48 (60%) of the
organizations.

There was a significant difference between emergency
management and social service organizations in their overall
mean scores on appreciation (t - 2.09, P - .040). Two of the
four variables used to construct appreciation accounted for
this difference: Issuing awards and citations (t - 2.56,
P - .013), and giving parties and banquets (t - 2.49,
P - .015). In both cases, the positive t values indicated
that social service organizations use these forms of
appreciation more often than emergency management organi­
zations. The other two forms -- training/certification,
badges/insignia -- were used about the same by both
organizational types, although emergency management showed
slightly higher mean scores for these two forms of
appreciation. These differences may suggest a viable basis
for exchange between social service and emergency management
organizations.
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----~-----~-~--------=-----------------------------------~
Table 5.2 Mean Score. on Volun~eer Apprecia~ion and

Apprecia~ion Rela~ed Charac~eris~ics tor social
service (SS) and Emergency Managemen~ (EM)
orqaniza~ions

Appreciation Overall SS EM 2-Tail
Characteristics Hun Mean Mean ~.

Overall appreciation 1.95 2.23 1.62 .040

Train and certify .59 .57 .62 .647
Awards and citation .69 .81 .53 .010
Badges and insignia .42 .38 .47 .455
Parties and banquets .41 .52 .25 .017

==---=--~~====---=---==~==-=-=--~========~==--===-~~-=====

Features of orqaniza~ional Opera~ors and Preparedness

The variables reported in this section are organizational
capacity to respond to different disasters, capacity to
provide services, amount of experience in disaster response,
and preparedness. These are summative variables described in
Chapter 4 (p. 45-48) as reflecting preparedness or an aspect
of organizational operations closely related to preparedness.

capacity to respond to different disasters. Organiza­
tional capacity to respond to disasters was moderately strong.
As shown in Table 5.3, the overall average score was 4.8 on a
nine-point scale indicating capacity to respond to eight
different disasters: earthquake, flood, tornado, plane crash,
severe heat or cold, blizzard/ice storm, fire/explosion, and
hazardous materials accident. The response pattern was
consistent across all eight of the disasters. Mean scores for
the individual disasters ranged from 4.1 for hazardous
materials accident to 5.8 for severe heat or cold. Over one­
half of the organizations had a capacity level of "medium" or
greater.

The pattern of consistency degenerated when
organizational type was considered. Six of the eight
variables used to construct the overall measure of capacity
showed significant differences between emergency management
and social service organizations: earthquake (t - -2.03, P ­
.046), tornado (t - -3.37, P - .001), .plane crash (t - -6.69,
P - .000), blizzard/ice storm (t - -2.96, P - .004),
fire/explosion (t - -5.50, P - .000), and toxic materials
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Table 5.3 Hean Scores on Preparedness and Preparedness­
Related Characteristics for Social Service (SS)
ADA Emergency Management (EM) organizations

.61
1.30

.45

.11
1.89

.89
65.09

.48
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Preparedness
Characteristics

OVerall disaster capacity
Earthquake
Flood
Tornado
Plane crash
Severe heat/cold
Blizzard/ice storm
Fire/explosion
Toxic material

OVerall service capacity
Food
Clothinq
Shelter
Counselinq
Information referral
Medical
Transportation
Search/rescue
Protect property
Debris removal
OVerall manaqement
Warn/evacuate

OVerall experience
Flood
Tornado
Plane crash
Severe heat/cold
Blizzard/ice storm
Fire explosion
Toxic material

Overall preparedness
Emerqency plan
Plan update
Past traininq
Past simulations
Future traininq
Future field exercises
Know about IEMS

Overall
Hun

4.78
4.82
5.29
5.55
4.45
5.79
5.07
5.34
4.12

3.70
3.32
3.06
4.34
4.11
5.95
3.01
3.70
3.69
3.18
2.72
3.99
3.80

.88

.48
1.01
1.28
1.12
1.08

.68

.55

S5
Hnn

3.72
3.98
4.56
4.14
2.37
5.12
3.91
3.51
2.19

2.75
3.86
3.74
3.70
4.74
5.98
1.65
2.60
1.42

.63

.81
2.07
2.56

.55
1.09

.40

.07
1.09

.51

.35

.30

.53

.28

.53

.79

.70

.60

.44

.28

EM
Hun

6.00
5.27
5.57
6.30
6.39
5.95
5.73
6.89
5.92

4.88
2.70
2.27
5.08
3.36
5.92
4.59
4.97
6.32
6.14
4.95
6.22
6.11

.67

.70

.38

.16

.97

.78
1.03

.59

1.30
.70

1.57
1.84
1.62
1.62

"95
.78

2-Tail
~.

.001

.050

.134

.001

.001

.187

.005

.001

.001

.001

.084

.027

.052

.040

.927

.001

.001

.001

.001

.001

.001

.001

.373

.104

.927

.416

.671

.237

.008

.108

.001

.001

.001

.001

.001

.001

.003

.001

-=====~----=~=======------~-===----=--=-------------==--====
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(t - -6.30, P - .000). The negative t scores indicate a
greater capacity for emergency management organizations than
social service organizations to deal with these types of
disaster. Capacity was about the same for floods and severe
heat or cold.

Capacity to deliver particular services. In contrast to
the ratings of capacity to respond to disaster, the capacity
to deliver particular services was low. The overall average
score was 3.7 on a nine-point scale that indicated capacity to
deliver twelve services: food, clothing, shelter, emergency
counseling, information and referral, medical services,
transportation, search and rescue, security and protection of
property, debris removal, managing overall disaster response,
warning and evacuation.

There was considerable variation across the different
services, ranging from 2.7 for debris removal to 6.0 for
information and referral. There were, again, significant
relationships with organizational type. A t-test of mean score
differences between emergency management and social service
organizations in the overall capacity to deliver services
produced a negative and significant t (-5.67 (p - .000). This
indicated a greater overall capacity for emergency management
to deliver services than for social services to deliver
services in response to disaster.

Ten out of the twelve variables used to construct
capacity to deliver services revealed significant differences
in the mean scores between social service and emergency
management organizations. Two of these ten were positive,
indicating greater capacity for the social service
organizations. The rest were negative and consistent with the
overall assessment. The positive t values were found with
clothing (t - 2.31, P - .023), and counseling (t -2.11,
P - .038). The negative t values were found with shelter
(t - -2.00, P - .049), medical (t - -4.41, P - .000),
transportation (t - -3.89, P - .000), search and rescue
(t - -9.48, P - .000), protect property (t - -10.14,
P - .000), remove debris (t - -9.33, P - .000), manage
overall disaster (t - -7.94, P - .000), and warning/evacuation
(t - -7.59, P -.000). Results of these analyses provide a
point of departure for appreciation of different task
orientations contained in preparedness and disaster response
networks.

Disaster experience. The number of times these
organizations had actually responded to a disaster situation
varied widely and unevenly across different types of
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disasters. The 80 organizations reported a total of 5,593
actual responses to disasters during the past three years.
Most of these actual responses, however, were by five
organizations which together responded to 5,066 fires and
explosions. still, that left 527 disasters responded to by 80
organizations for an average of 6.6 or a little over 2
disasters per organization per year. The annual average
increased to 2.6 if the twelve organizations which had not
responded to any disaster were removed from the calculations.

An average measure of disaster experience was constructed
by taking the average number of times each organization had
responded to each of seven different disasters. The range was
from 0 to 2.2, with a mean of .61. Twelve (15%) of the
organizations scored zero; fifty-one (64%) scored less than 1,
indicating less than 2 responses a year; seventeen (21%)
scored over one. It appears that most of the actual
experience in disaster response has been concentrated within
only a few organizations.

Preparedness. In general, the level of preparedness was
low. As shown in Table 5.3, an average of .88 on a summative
scale that ranged from 0 to 2.3 was produced. The scale was
constructed with seven variables: Number of disaster
preparedness training sessions, simulated disaster exercises,
disaster response training sessions, field exercises,
familiarity with IEMS, existence of a specific emergency
response plan, and updatedness of disaster plan. Fifty-three
(66%) of the organizations scored below the mid-point of the
scale (1.14).

A large and significant difference was found between the
mean scores on preparedness for emergency management and
social service organizations (t - -5.98, P - .000). All seven
variables used to construct preparedness showed significant
mean score differences between emergency management and social
service organizations: Past training (t - -4.92, P - .000),
past simulation (t - -3.84, P - .000), training next year
(t - -4.82, P - .000), field exercises next year (t - -3.05,
P - .003), familiarity with IEMS (t - -4.28, P -.000), having
an emergency plan (t - -4.12, P - .000), and updating of plan
(t - -4.16, P - .000).

Emergency management organizations had larger mean scores
than social service organizations on each of the seven
variables. In every aspect of this preparedness definition,
emergency management organizations were better prepared than
social service organizations. Again, this would appear to
provide a viable basis for interorganizational relations
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between these two types of organizations. Relations which
increase the preparedness of particular organizations
generally strengthen the overall preparedness networks.

Summary of Emergency Social Service organizations

There are 80 emergency service organizations in the st.
Louis disaster preparedness network. About two-thirds of
these are located in the county and one-third in the city.
The organizations are concentrated in the near-north side of
the city, and the north-east and east-central parts of the
county, but a little over two-thirds of the zip-code areas
have at least one emergency service organization. Over two­
thirds of the organizations provide service only within their
immediate vicinity.

Two major organizational types -- emergency management
and social service -- were identified. Almost all of the
emergency management organizations restrict service to their
municipalities; about half of the social service organizations
restrict service to the local neighborhood or municipality
while the other half serve area-wide. There is wide variation
in organizational size, but most of the organizations are
small; over 70% operate with 60 or fewer paid staff and
volunteers. These organizations tend to stress formalized
procedures. Moderate levels of appreciation are expressed
toward volunteers, and social service organizations do more
for their volunteers than emergency management.

Overall capacity to respond to different disasters was
rated high, but, except for floods and severe heat/cold,
emergency management organizations show greater capacity to
respond to disaster. Capacity to deliver service was rated
low. Again, except for counseling and clothing, emergency
management organizations show a greater capacity to deliver
service in response to disaster.

There is wide variation in actual experience with
disasters. Most of the experience is accounted for by five
organizations. Excluding the five with extensive experience,
there is an annual average of a little over two actual
responses to disasters. Overall preparedness is low.
Emergency management organizations are better prepared than
social service organizations.

The differences between emergency management and social
service organizations suggests possible points of exchange in
building a stronger preparedness network. Two features of
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social service organizations in particular could benefit
emergency management: Adopting an area-wide orientation to
service delivery could increase flexibility and
responsiveness; increasing expressions of appreciation to
volunteers could attract more volunteers to emergency service
work. Three aspects of emergency management could benefit
social service organizations: Offering service in response to
the full variety of disaster types would increase service
capacity; more frequent response to disaster events would add
experience; and better preparedness efforts could increase the
effectiveness of service delivery.

Communication organizations

It became clear early in the study that the
communications network was SUfficiently distinct from the
social services network to require a different definition of
the popUlation and different data collection instruments and
procedures. The social service network could be thought of as
a partially interacting set of organizations, delivering or
receiving a variety of services within a delimited
geographical area. Social service organizations are also
people-intensive; those with more members can serve a large
number of clients or offer a wider range of services. It
makes less sense to think of the communication network in
these ways.

The communication network is more uniform in process
it sends and receives information. The communication network
is technologically intensive, and it is not as bounded by a
geographical region. Bouncing beams off of a satellite to send
or receive information from Colorado may be as easy as calling
a neighbor next door. In brief, the communicatio~s network is
bound more by its technology, than by its geographical
location.

The research strategy has been, insofar as possible, to
identify and collect data from the entire popUlation of
significant communication organizations. Because
technological capability and specialized skills are necessary
for communications capability, the popUlation of key
communication organizations is smaller than the popUlation of
social services organizations.

A total of 37 communication organizations were identified
as possible members of the network. This list included city
and county disaster offices; city and county police, fire,
water, and street departments; three separate offices of the
Red Cross (disaster operations, social services, and public
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relations)J the Salvation ArmYJ volunteer radio groups, both
CB and hamJ the u.S. Weather BureauJ major commercial radio
and television stationsJ major metropolitan newspapersJ
Southwestern Bell TelephoneJ medical emergency radio systemsJ
Union Electric (the major electrical utility companY)J the
State Emergency Management AgencYJ resources at Scott Air
Force Base in IllinoisJ the u.S. Army Corps ot EngineersJ the
u.S. Coast GuardJ Purolator Curier; and Bi-State Transit Co.
(which operates the st. Louis area bus system). For various
reasons, each ot these organizations was considered to be a
key member ot the communications population.

As the study progressed, our definition of the population
changed somewhat. These changes occurred for both practical
and substantive reasons. On the practical side, several major
radio and television stations and one of the metropolitan
newspapers were eventually dropped from the study because they
failed to respond. After numerous attempts to collect data,
only one newspaper company, one radio/television station, and
one television station responded. Fortunately, the
radio/television station which responded is the main Emergency
Broadcast System (EBS) station for this area. Because the
communications role of the commercial media is limited to
warning and informing the general public (which, although
important, is probably the least problematic function in
disaster communications), and because ot a clear picture of
how this function occurred, it was felt that the remaining
unresponsive radio, television, and print media could be
dropped without undermining the study's results and
conclusions.

The u.S. Weather Bureau was not included in the final
popUlation because communications from this organization were
handled by the National Weather Service Volunteers, an
organization which was included in the study. One commercial
firm and one utility did not respond. Every other
organization on the original list was retained in the study
popUlation. In addition, because they were thought to be
important, the following organizations were added: a taxi cab
company (which was included in st. Louis City's official
disaster plan), a utility company, The Missouri Highway
Patrol; and Army, Navy, and Air Force Military Affiliated
Radio systems (MARS), which are comprised of civilian
volunteers attached to the military. A total of 34
communications organizations completed both the written
questionnaire and the oral interview.

There was some turnover in the communications popUlation,
but the popUlation was relatively stable. The technological
basis for communications may account for this stability.
Communications is a function which requires considerable
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financial expenditure and a high level of technical expertise.
This financial and personal investment may contribute to
organizational stability for communications organizations, and
also to greater stability of individual involvement. In
short, it is simply not feasible for organizations and
individuals to IIcome and goll in communications.

Location. Communications are not constrained by
geographical limits as much as social services.
Communications capability is available on a similar basis
virtually throughout the area. On-site resources tend to be
highly mobile and, except in the case of CB radios, range of
information flow is generally not a constraint. During a
disaster, systems are patched together as needed to create a
communications net which is not greatly hindered by
geographical or political boundaries. Therefore, the
geographical distribution of communications organizations is
not relevant to our purposes in this portion of the stUdy.

It still may be important to know that six of the 34
organizations have headquarters outside of the metropolitan
area. These are the state Emergency Management Agency, the
state Highway Patrol, the state Bureau of Emergency Medical
Services, and the three MARS organizations. Especially in the
case of the MARS organizations, which are composed largely of
volunteers, it is safe to say that not all of their equipment
and personnel would be available to the st. Louis area. In a
region-wide disaster, it has been estimated that perhaps one­
fourth of the these external resources would be available to
the St. Louis area.

organizational Descriators

The descriptive variables reported in this section
include organizational types, funding base, size and stability
measures, formalization, type of communication equipment,
communication functions, recruitment and expression of
appreciation for volunteers. These variables are defined in
Chapter 4 (p. 40-45).

organizational types. Of the 34 organizations in the
popUlation, allowing for mUltiple identifications, nine
organizations classified themselves as communication
monitoring units. The breakdown of these were: six as amateur
radio groups, six as telecommunications organizations, five as
military organizations, five as transportation organizations,
four as social service agencies, four as utility companies,
three as police departments, three as disaster offices, two as
citizen band radio groups, two as fire departments, one as a
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weather organization, one as a commercial radio station, one
as a newspaper, one as a television station, and one as a
medical organization.

When we assigned only one "type" to each organization and
collapsed these types into two general categories based on
prominenceindisastereommunica-t:ions,·we·could identify
primary disaster communications organizations (N-1S, 53%),
consisting of amateur radio, citizen band radio, police, fire,
disaster Offices, and the military; and secondary disaster
communications organizations (N-16, 47%), consisting of
commercial radio, television, newspaper, telecommunications,
social services, medical, utility, and transportation
organizations (See Table 5.4). These two basic types made

=~===~~==_====_=======_=_~==m==_=======~_z~==~_~__=_=======

Table 5.4 Types of Disaster communications organizations

Multiple
1FrequencyTypes

Amateur Radio
Military
Disaster Office
Police
Fire
Citizen Band
Weather

6
5
3

·····3
2
2
1

Single
Frequency

2
5
4
3
2
2
o

Types
Collapsed

Primary

Frequency

18

Monitoring Unit 9
Telecommunications 6
Transportation 5
Utility 4
Social service 4
Commercial Radio 1
Newspaper 1
Television 1
Medical 1

o
1
3
3
4
1
1
1
2

Secondary 16

1 "Multiple frequency" refers to a listing of types by
organizations when they were asked to check which one or more
types were applicable. "Single frequency" refers to a single
best description of type assigned by researchers to each
organizati:onii

--==========~========---=====-============~================~
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sense conceptually and fit impressions from the field, but the
categories were extremely rough. Because the N was small,
however, it was not feasible for quantitative purposes to
construct more than two basic types.

Among the 34 organizations, 19 (56%)identified
communications as the primary purpose of the organization and
15 (44%) identified communications as important but not the
primary purpose. This identification does not, nor was it
expected to, correlate with the type classification described
above. For example, communications is the primary purpose of
a newspaper company, but newspaper companies playa secondary
role in disaster communications.

funding. Regarding funding base, 9 (26%) of the
organizations identified themselves as self-supporting, 14
(41%) as government supported, 8 (24%) as non-government
supported, and 3 (9%) as both government and non-government
supported. Thus it is possible to create a variable which
divides organizations into all or some public support (N-17,
50%), and no public support at all (N-17 , 50%).

Size. volunteerism. and stability. The number of paid
staff during day-to-day operations ranged from 0 to 137
(mean-19), with 8 (24%) of the organizations having no paid
staff. Twenty-six (76%) of the organizations had 15 or fewer
paid staff. During disaster conditions, the number of paid
staff ranged from 0 to 1,000 (mean-47), with 7 (21%) of the
organizations having no paid staff. Twenty-five (74%) of the
organizations estimated 15 or fewer paid staff during disaster
conditions. Virtually all of the difference in the pre and
post-disaster mean is accounted for by a single
telecommunications organization which indicated 100 paid
employees pre-disaster, but 1,000 paid employees post­
disaster. Thus, in terms of paid staff, most communications
organizations can be characterized as small and about the same
in both pre and post-disaster conditions.

Turning to voluntary staff, during day-to-day operations,
the number of volunteers ranged from 0 to 1,000 (mean-56),
with 21 (62%) of the organizations reporting no volunteers.
The general picture here is that most organizations did not
use volunteers, while some used large numbers. During
disaster conditions, the number of "trained volunteers" (the
question explicitly mentioned training in the post-disaster
condition but not in the pre-disaster condition) ranged from 0
to 2,000 (mean-lOS), with 15 (44%) reporting no volunteers.
However, when asked how many of the trained volunteers were
ass9ciated with the focal organization, the responses ranged
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from 0 to 600 (mean=54), with 19 (56%) reportinq no
volunteers. (The rationale for askinq this question on
association was that some volunteers, especially amateur radio
operators, might be identified by more than one orqanization
and, insofar as possible, an attempt was made to avoid double
countinq.) Takinq this latter measure of post-disaster
volunteers, there aqain was not much difference between pre
and post-disaster conditions.

Total orqanizational size (paid staff plus volunteers)
was an averaqe of 75 durinq pre-disaster conditions, and 102
durinq post-disaster conditions. In both pre and post­
disaster conditions, 10 (29%) of the orqanizations had 50 or
more members. Fourteen (41%) of the orqanizations increased
in size durinq disaster response, 12 (35%) remained the same
size, and 8 (24%) became smaller.

Lookinq at proportions of paid staff to total staff, the
pre-disaster proportion ranqed from .00 to 1.00 (mean~.63),

with 5 orqanizations at .00, 18 at 1.00, and 3 not computable
(cannot divide by zero). Thus, 18 of the 34 orqanizations
were composed entirely of paid staff, which is the most
strikinq feature of this variable. In post-disaster
conditions, the proportion ranqed from .00 to 1.00 (mean~.63),

with 5 orqanizations at .00, 17 at 1.00, and 2 not computable.
Thus, the post-disaster condition is almost identical with the
pre-disaster condition.

Reqardinq stability of employees, the proportion of paid
staff who had been with the orqanization less than one year
ranqed from .00 to .50 (mean-.07), with 18 orqanizations at
.00 and 8 non-computable. Hence, the picture is one of
strikinq stability. Turninq to stability of volunteers, the
proportion of volunteer staff who had been with the aqency
less than one year ranqed from .00 to 1.00 (mean-.16), with 5
orqanizations at .00 and 21 non-computable. Hence, the
picture is aqain one of stability, althouqh volunteers were
perhaps not quite as stable as paid staff.

Formalization. The communications orqanizations reported
an even hiqher deqree of formalization than the social
services orqanizations. The overall mean was 3.1 on a measure
that ranqed from 1 to 4. Means of the five structural
formalization measures varied considerably. The mean score
for "central decisions" was 2.4; the mean score for "written
evaluations" was 2.8; the mean score for both "specific job"
and "strict procedures" was 3.3; and the mean score for
"proper channels" was 3.5.
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communications equipment. Technology is a necessary and
critical component of effective disaster communications. In
various forms, two-way radios were listed by 31 (91%) of the
34 organizations when they were asked about type of equipment
used. The next most common listing was landline telephones,
which was listed by 17 (50%) of the organizations. Nine
organizations (26%) listed two-way landline computers. Seven
(21%) listed one-way landline computers (teletype machines),
and six (18%) listed one-way radios (these were generally
"beepers"). Thus, radios, telephones, and computers, both
landline and radio wave, are the major technical components of
disaster communications. When this same question was repeated
in specific reference to a disaster situation, a nearly
identical pattern emerged.

When asked how they would suggest improving disaster
communications equipment "within feasible limits," 12 (35%) of
the respondents listed more portable/more mobile equipment; 8
(24%) listed more and better equipment; and 6 (18%) listed
improved compatibility among systems and sharing of resources.
When asked the same question without regard to feasibility, 7
(21%) listed a two-way satellite hookup for all personnel.
Several respondents indicated the need for computer capability
that is not tied to landlines.

When asked about an emergency power source, 31 (91%) of
the 34 organizations reported that they had an emergency power
source. Of these, 20 (59%) said that the emergency power
source was sUfficient to maintain full scale operations; and
an additional 8 (24%) said that they could maintain basic
communications.

When asked if a structural analysis of the communications
center had been undertaken to determine earthquake
vulnerability, 22 (65%) of the organizations reported that no
structural analysis had occurred, 2 (6%) reported a partial
analysis, and 5 (15%) reported a full analysis. Thus, much of
the existing communications technology may be vulnerable to a
major earthquake disaster. But opinions on the degree of
vulnerability differ considerably, and are highly colored by
political considerations. Therefore, it is difficult to
predict exactly what the communications capability of a
particular organization would be following a major earthquake
disaster. In the event that communications towers and
landlines are disrupted, communications capability could be
reduced substantially for many organizations. For example, at
one point the director of the State Emergency Management
Agency said: "The communications net is weak. At the state
level, we depend almost entirely on the telephone." Although
not intended as alarmist, this was an almost shocking
statement of communications vulnerability.
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very little communications equipment was lent or
borrowed. Thirty organizations (88%) said they did not borrow
equipment, and 27 (79%) said they did not lend equipment.
Among the few who do borrow or lend equipment, the strongest
message was that there are no major problems associated with
borrowing or lending.

Coordination of communication. As an extreme expression
of the important role of communications technology, the
following statement was heard from one official: "It's all in
the communications equipment. With good equipment, you can do
the job. without good equipment, good personnel cannot do
anything. II While good equipment is absolutely necessary, but
effective social organization of the communications function
is equally as necessary. For example, in a full scale
disaster exercise, communications difficulties were witnessed
and, during the debriefing, communication was defined as the
biggest problem area. However, none of the communication
problems observed were related to the equipment, but rather to
communications procedures and coordination among different
communications systems which were technologically, but not
socially, compatible.

Communications functions. Based on experience in the
field, a much more complex perspective was developed on the
communications popUlation than was held at the beginning of
the project. The communications popUlation came to be viewed
as consisting of a number of subpopulations, perhaps forming
subnetworks, and perhaps loosely coupled into the larger
communications network. These subpopulations were based on
distinct communications functions. At the outset, six basic
functions were identified: (1) notifying and warning the
public, (2) communicating damage assessments, (3) initiating
and coordinating disaster response at the local site, (4)
coordinating disaster response between the local site and
regional or national agencies, (5) communicating on a one-to­
one basis with relatives and other concerned individuals, and
(6) communicating with the general pUblic regarding disaster
response activities.

An attempt was made to construct a questionnaire which
would capture these perceived functional differences, but it
did not succeed very well. It is possible that qualitative
impressions were incorrect, but it is more likely that the
instrumentation was not refined enough to pick up the
functional differences.
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Table 5.5. Disas~er Communica~ion Func~ions

Communications Mean Standard Number (~ercent)

Function scorel Deviation Involved

Coordinatinq 6.24 3.42 28 (82%)
Reqional and Nat'l
Communication

Coordinatinq 6.12 3.48 29 (85%)
Local
Communication

Communicatinq 5.58 3.84 25 (74%)
Damaqe Assessment

Warninq the 5.33 3.98 24 (71%)
Public

Communicatinq 5.18 3.49 27 (79%)
with General
Public

Communicatinq 3.91 3.32 25 (74%)
with Family Members
(One-to-One)

OVERALL3 5.38 2.17 33 (97%)

1 Involvement is measured on a ten-point scale, where zero
equals "not involved at all," and nine equals "fully
involved."

2 Orqanizations which marked a one or qreater on the ten
point involvement scale.

3 The overall mean ratinq and the total number of
orqanizations involved

------

On a ten-point scale (0 to 9) each orqanization was asked
if they participated in various disaster communications
functions. This information is reported in Table 5.5. As the
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data suggest, each organization is likely to report
involvement in several of the functions, with average
involvement in all functions at 5.38.

Recruitment and expressions ofapprecia~ion for
volunteers. Because of the study's focus on organized
volunteers, a set of questions addressed volunteer
recruitment, and another set of questions on what the
organization does to express appreciation to volunteers.
Regarding recruitment, 5 (15%) of the 34 organizations used
mailings, 8 (24%) used the mass media, 10 (29%) recruited
through other organizations, and 14 (41%) recruited through
other volunteers. Fourteen (41%) of the organizations
recruited through two or more methods.

For expressions of appreciation, 15 (44%) of the 34
organizations provided training to volunteers, 16 (47%)
provided awards and citations, 10 (29%) provided badges and
insiqnia, and 9 (26%) provided parties, picnics, or banquets.
sixteen (47%) of the organizations used two or more methods of
expressing appreciation to volunteers.

preparedness and Preparedness Related Characteristics

The preparedness and preparedness-related characteristics
include organizational capacity to respond to different
disasters, training, awareness of "Integrated Emergency
Management System" (IEMS) , planning, and preparedness. These
variables are defined in Chapter 4 (p. 45-48).

Capacity to respond to different disasters. Questions
were asked about potential involvement in various types of
disasters on a six point scale ranging from 0 to 5; the
overall mean was 3.84 (standard deviation .98). Information
on specific types of disasters is reported in Table 5.6.
Overall, involvement was moderate to high, but involvement
differed noticeably by type of disaster, ranging from a mean
of 4.4 for earthquakes to a mean of 2.7 for civil
disturbances. Perhaps most noteworthy was the high rating for
potential earthquake involvement, even though the region has
not had a major earthquake since the l890s and one of the
original assumptions of the study was that the region was not
"tuned in" to the possibility of a major earthquake.
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Table 5.6 Potential and Actual rnvo1vement in Disaster

Communications by Type of Disaster

Potential Actual
Involvementl Involvement2

Disaster Type ~ .~ ~ £Jh.

Earthquake 4.40 1.24 .06 .24

Tornado 4.23 1.28 1.00 2.34

Flood 4.14 1.37 .71 .91

Blizzard 3.74 1.67 .47 .90

Severe Heat/Cold 3.57 1.74 1.15 2.12

Plane Crash 3.46 1.99 .15 .44

Fire/Explosion 3.46 1.76 24.15 91.52

Toxic Material 3.11 1.91 2.03 5.54

Civil Disturbance 2.69 1.81 .03 .17

OVERALL3 3.84 .98 31.12 97.90

1 Potential involvement is measured on a six-point scale,
Where zero equals "never involved," and five equals "fully
involved."

2 Actual involvement is the number of times orqanizations
actually assisted in disaster communications durinq the past
year.

3 For potential involvement, the overall mean ratinq on the
six point scale; for actual inVOlvement, the mean total for
all types of disaster.
• ~ = =_=_===._= ==__z ~_ _ ==

When asked about actual experience in various types of
disasters, the picture was markedly different. The question
asked how many times the orqanization actually assisted with
emerqency communications in various types of disasters durinq
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the past year. The mean total was 31.12 (standard deviation =
97.90). Information on specitic types ot disasters is
reported in Table 5.6.

Most striking about these data is the fact that fires
accounted for the vast majority of recent disaster
expe:riences"and"",tha:tonl,y afew organizations accounted for
most ot the experiences with fires. Specifically, fires
accounted for 821 (81%) of a grand total 1,011 disaster
assistance experiences, and three organizations accounted for
790 (96%) of the 821 fire assistance experiences.

Twenty of the 34 organizations assisted with no fires at
all during the preceding year, 18 assisted with no floods, 21
assisted with no severe heat or cold emergencies, 22 assisted
with no toxic material spills, 24 assisted with no tornadoes,
24 assisted with no blizzards, 30 assisted with no plane
crashes, 32 assisted with no earthquakes, and 33 assisted with
no civil disturbances. In sum, there are a rather large
number of organizations with limited disaster communications
experience.

Training. Three questions addressed disaster training
sessions and simulations. The mean number of training session
during the preceding year was 7.23, with a standard deviation
of 12.47. As the large standard deviation indicates,
participation was not evenly distributed. Seven of the 34

..or.ganizationsaccQ'Untea f.or .. 184 (75%) of a total 246 training
session experiences, while nine organizations had none. ....

The mean number of simulated disaster communication
experiences during the preceding year was 16.27 with a
standard deviation of 53.50. Again, participation was not
evenly distributed. Five of the 34 organizations accounted
for 507 (92%) of a total 553 simulation experiences, while
seven organizations had none.

Looking toward the future, the mean number of anticipated
disaster response communication training session for the
coming year was 17.23, with a standard deviation of 47.75.
The same uneven pattern appears as for past training sessions.
Seven of the 34 organizations accounted for 532 (90%) of the
total 589 coming training sessions, while nine organizations
anticipated none.

It is noteworthy that the number of anticipated training
sessions is higher than the number of past training sessions.
However, when a measure of anticipated training improvement
wa.s cons:truct.ed (anticipateci training divided by past ..
training), 11 organizations had a ratio of less than one,
while only 7 had a ratio of greater than one. Hence, the
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qreater number of anticipated traininq sessions is accounted
for by only a small number of the orqanizations, and 11 of 34
(32 percent) of the orqanizations actually anticipated less
traininq durinq the cominq year than durinq the precedinq
year.

Integrated emergency management system. Twenty of the 34
communications orqanizations reported that they were familiar
with the term "inteqrated emerqency manaqement system" (IEMS).
However, when asked in an interview how the IEMS concept
applied to their work, only 12 qave an answer that could be
interpreted as a correct reflection of the IEMS concept, and
only 6 of these 12 answers were actually "on tarqet."
Therefore, it seems to be the case that emerqency
communications orqanizations sometimes say they know about
IEMS even thouqh they may not be very familiar with this idea.

Planning. Communication orqanizations are involved in
planninq; 28 (82%) ot the 34 orqanizations reported that they
had a specitic emerqency response plan to deal with the
disaster scenario we presented. Amonq orqanizations which
said they had such a plan, the mean number of months since the
plan had been updated was 10.6, with a standard deviation of
14.53. Eleven (32%) of the orqanizations reported that the
plan was updated within the last month or was continuously
updated. When asked about adequacy of planninq and
coordination for disaster communications, 15 (44%) ot the
orqanizations said that planninq was much less or somewhat
less than adequate, While 19 (56%) ot the orqanizations said
that planninq was adequate or more than adequate.

When asked in the interview how disaster planninq miqht
be improved, 13 (38%) said there should be a central
coordination unit, 8 (24%) said there should be more exercises
and simUlations, and 7 (21%) said there should be reqular
meetinqs between emerqency communications aqencies.

Preparedness. A preparedness measure was constructed as
an averaqe of five other variables: the existence of a
disaster plan, time since the plan was updated, traininq
durinq the past year, disaster simulations durinq the past
year, and anticipated traininq durinq the cominq year. The
preparedness measure ranqes in value from 0 to 2.00, the mean
value is 1.11, and the distribution is very near normal.
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Summary of COmmunic:a'tions organiza'tion

The communication network was represented with 34
organizations. The technical expertise and cost of equipment
help to promote a relatively stable network. Two basic types
of communication organizations were identified: (1) primary,
where disaster communications is a top priority, and (2)
secondary, where disaster communications is important but not
the top priority. About half of the organizations were
government supported, with the other half self-supporting or
non-government supported.

Most communications organizations were small, and changed
very little between pre and post-disaster conditions. They
tended to have formalized structures; job specification,
strict operating procedures, and use of proper channels are
particularly stressed. The organizations made efforts to
recruit volunteers and express appreciation for their
contributions. While attention was given to earthquake
preparedness, most experience had been with fires. Experience
with different disasters was limited.

Almost all communications organizations used two-way
radios, and many used telephones, landline computers, and
radio wave computers. Some see reliance on landlines as a
problem. While communication technology may be vulnerable to
a major earthquake, most of the organizations participated in
the various communication functions, which suggests
flexibility and adaptiveness. There is clear awareness of the
IEMS by about one-third of the communication organizations,
and receptiveness to the idea by all of them. There was
considerable planning and preparedness, but it was not evenly
distributed.
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CHAPTER ,

RESULTS: NETWORKS OF ORGANIZED VOLUNTEERS IN DISASTERS

This chapter describes networks ot organizations
concerned with emergency preparedness in the st. Louis
metropolitan area. The networks are described with four
separate interorganizational dimensions under two ditferent
environmental conditions: normal day-to-day operations, and
disaster response. Results trom ditterent types ot network
analyses are presented along with their implications for
knowledge development and use. The range ot analysis was so
extensive that only basic, sometimes only illustrative,
results are reported. There is great potential for future
analyses. The tirst part ot the chapter is devoted to social
service networkS, and the second part deals with communication
networks.

Social service Networks

Interorganizational Variables

Four variables measuring interorganizational relations
were used to describe the emergency preparedness networks: (1)
number of linkages established with other organizations, (2)
frequency of contacts with each organization, (3) amount of
services exchanged, and (4) formalization of agreements
between the organizations. Measures on each of these
variables were elicited tor both day-to-day operations and
disaster response. This provided eight measures of
interorganizational relations to use in assessing network
patterns. Table 6.1 presents the mean and standard deviation
scores for the interorganizational variables.

93



--~=~=-------=-=-----------~~-~---------~-~--=~~-==========
Table 6.1 Mean and Standard Deviation Scores for Pre and

post-Disaster Measures of xnterorqanizational
Relitions -

Pre-pisaster post-Disaster

Number of
Linkages
(range-O-s)

Frequency
of contacts1
(range"'1-4)

Resources
Exchanged
(range-0-6)

Formalization
of Agreement
C·ranqe-I';;;S·r·

Mean

3.6

2.8

2.5

3.1

S D

1.5

0.9

1.2

1.2

Mean

3.5

2.1

2.6

3.0

S D

1.3

1.0

1.2

1.2

1 Different metrics used in pre-disaster and post-disaster
conditions. Pre-disaster frequencies - daily, weekly, monthly,
fewer than one per month. Post-disaster frequencies ­
continual contact, hourly, daily, fewer than one per day.

==~===---==-==--===-----------------~----=--==--=-=-~=======
The mean scores in Table 6.1, as aggregate measures of

interorganizational relations, give an overall description of
the emergency preparedness network. There was an average of
between three and four linkages established for each
organization in the network. The frequency of contact between
organizations in the network was about once a week during pre­
disaster operations, and jumped to more than once a day during
post-disaster conditions. An average of between two and three
different kinds of services were exchanged among the
organizations in the network. Interorganizational agreements
tended to be verbal rather than written.
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The number of organizational linkages was slightly fewer
in the post-disaster condition than in the pre-disaster
condition. Although the similar number of linkages in the two
conditions is partly a result of using reduced listings of one
to five organizations, the original listings of one to ten
organizations also revealed similar mean scores: pre-disaster
= 4.6, and post-disaster - 4.0.

There was more intense frequency of contact in the post­
disaster condition than during day-to-day operations. The
similar numerical values for the two conditions in Table 6.1
is misleading because a different metric was used in eliciting
the frequency of contacts in the pre-disaster and post­
disaster conditions. It was recognized that the pre-disaster
and post-disaster conditions demanded different levels of
intensity. The intensity levels set for day-to-day operations
-- daily, weekly, monthly, fewer than one per month -- were
thought to be too low to reflect the frequency of contacts
under conditions of disaster response. Under the disaster
response condition, frequency levels were set to range from
fewer than one per day to continual contact. The data, as
shown in Table 6.1, support the use of different intensity
levels on the pre-disaster and post-disaster conditions.
Frequency of contacts under day-to-day conditions was
distributed approximately normally with a mean of 2.8 and a
standard deviation of less than one. Frequency of contacts
under the disaster condition was also approximately normal
with a mean of 2.1 and a standard deviation of one. The
average pre-disaster contact was about once a week, while the
post-disaster contact was a little more than daily.

The amount of services exchanged was slightly higher in
the post-disaster condition than in the pre-disaster
condition, but the difference was not statistically
significant. It is interesting that the difference is no
greater than it was between the two conditions. Possibly the
kinds of services delivered and received changed between pre­
disaster and post-disaster conditions, while the overall rate
of exchange remained about the same. Since our measure was a
composite of six different kinds of services -- personnel,
equipment and supplies, buildings or land, financial,
information and referral, and training -- it obscured any
differences in the kinds of services delivered and received.
The mean scores of 2.5 and 2.6 indicate that these
organizations delivered or received between two and three of
the services in their exchanges with other organizations.

The 'formality of agreements between the organizations was
essentially the same in the pre-disaster and post-disaster
conditions. This finding makes common sense. There is no
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reason expect that the occurrence of a disaster would alter
the nature of interorganizational agreements. organizations
establish agreements with other organizations to reduce
uncertainty in their environment. Having clear-cut agreements
may be more important in disaster preparedness networks than
in other kinds.

The mean scores of 3.1 and 3.0 indicate that the average
interorganizational agreement involves explicit verbal
agreements. The preparedness networks overall, therefore,
reflect more than casual verbal agreements but they have not
yet evolved to a point of establishing written formal
agreements. Written agreements force greater clarity than
verbal agreements, and they promote interorganizational
stability when personnel are changing or unable to assume
normal duties as can be expected in disaster response efforts.
Formal written agreements may be particularly valuable in
handling the mass assault. In voluntary organizations, the
influx of personnel and expansion of organizational boundaries
creates confusion as to the duties and jurisdiction of the
organization in relation to others.

Networks have been described typically with reference to
a single dimension, most often the number of linkages between
nodes. The use of four separate interorganizational variables
and two environmental conditions provided greater precision in
describing the emergency preparedness networks. Networks are
complicated arrangements of nodes which evolve along numerous
dimensions, and which function differently under different
environmental conditions. Each of the four core dimensions
used to measure interorganizational relations showed different
aspects of the emergency preparedness network. The
distinctiveness of these dimensions is demonstrated in Table
6.2, which presents the correlation matrix for the
interorganizational variables.

Nine (32%) of the twenty-eight correlations in Table 6.2
are statistically siqnificant at the .05 level or less. Three
of the nine statistically significant correlations are between
pre-disaster and post-disaster measures of the same variable.
That is, except for frequency of contact, each of the other
interorganizational variables showed a statistically
significant correlation across the pre-disaster and post­
disaster conditions. It is possible that the pre­
disaster/post-disaster frequency of contact measures failed to
correlate because of the use of different matrices for these
two measures. Substantively, it is possible that the more
intense frequency of contact in disaster response is
concentrated among a small set of organizations.
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Table 6.2 Correlation Matrix o~ Pre and Post-Disaster

Interorqanizational Variables

1 The pattern of correlations in Table 6.2 suqqests
construct validity for the four dimensions of
interorqanizational relations. This was confirmed with a
principal components factor analysis usinq varimax rotation of
the eiqht interorqanizational variables. A four factor
solution -- linkaqes, frequencies, exchanqes, and aqreements ­
- was produced. The distinctiveness of these four
interorqanizational variables established a basis for complex
network descriptions.

.02
.17
.03

Post-Disaster

.12

.07
-.00

Pre-Disaster

P Linkaqes
R Exchanqes -.12
E Aqreements .06 .34*

Frequencies .2S* -.OS .32*
- - - - - - - - - - - - - - - - - - - -

P Linkaqes .22* .16 .26* .26*
o Exchanqes -.05 .57* .10 -.14
S Aqreements -.24* .19 .62* .10
T Frequencies -.16 -.02 -.06 .09

* p < .05

In addition to the correlations between pre and post­
disaster measures of the same variables, there are three
additional siqnificant correlations between different
variables across the pre/post disaster condition. First,
the pre-disaster measure of contact frequency correlated at
r - .26 with the number of linkaqes established in the post­
disaster condition. Orqanizations with more intense levels of
pre-disaster contacts were connected to the larqer number of
orqanizations durinq disaster response. More frequent contact
may serve an inteqration function by increasinq the
probability that relevant connections will be known. Second,
the pre-disaster measure of formalization correlated at r ­
.26 with the number of post-disaster linkaqes. orqanizations
with more formalized aqreements were connected to a larqe
number of orqanizations durinq disaster response.

I
J

J

.J

1
,
I
I
,
,

f

t

I
I

97



Organizations with more formalized agreements probably
represented those central to the network. Third,
interestingly, the number of pre-disaster linkages correlated
r - -.24 with the post-disaster measure of formalization.
organizations with more day-to-day connections were less
likely to have formalized relations during disaster response.

It may be that some of the pre-disaster linkages do not
carry over into post-disaster response, and that the post­
disaster network is smaller and more intense. The large
number of siqnificant correlations between pre and post­
disaster measures show support for Drabek et al.'s (1981)
generalization that disaster response networks are partly a
function of pre-disaster linkage patterns.

The final three significant correlations reflected
relationships between pre-disaster measures. First, the
number of pre-disaster linkages established correlated at
r - .28 with frequency of contacts. Organizations with more
linkages in their day-to-day operations had a larger number of
contacts as well. This suggests that the network is
implemented or influenced by certain subsets of organizations,
rather than all participating equally. Second, the pre­
disaster frequency of contacts associated r = .32 with the
nature of agreements. Organizations with higher frequency of
contacts during day-to-day operations had more formal
interorganizational agreements. High levels of contact may
help to clarify interorganizational roles and thus promote a
greater explication of agreements. Third, pre-disaster
agreements were correlated r - .34 with pre-disaster
exchanges. organizations with more formal interorganizational
agreements had a larger number of services delivered or
received. Formalized agreements may clarify what is to be
exchanged and how such exchanges will work.

It is interesting to note that none of the variables in
the post-disaster condition correlated significantly. Perhaps
this is because interorganizational processes are dynamic and
interactive with each other over a considerable period of
time. Networks take years to develop under normal conditions.
During a disaster, particularly the first 24 to 48 hours,
there is little time for these developmental processes to
occur. This may be why the post-disaster measures are more
related to the pre-measures than they are to each other. With
the disruption of normal day-to-day lines of communication and
interaction during a disaster, the interorganizational
activity that takes place is more a product of pre-disaster
linkages, than it is a product of dynamic interaction between
post-disaster forms of interaction.
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Network Descriptors

Descriptions of the network were sharpened through
correlation analyses. Measures on fifteen aspects of
organizational structure and processes were constructed. Five
of these variables were features of organizational operation:
range of service delivery, type, legal authority, expression
of appreciation to volunteers, and formalization of rules.
Five dealt with dimensions of organizational size: number of
pre-disaster paid members and volunteers, proportion of pre­
disaster volunteers, membership stability, post-disaster paid
members and volunteers, and the proportion of post-disaster
volunteers. The last five variables covered aspects of
capacity. These were amount of experience in responding to
disasters, capacity to respond to different kinds of
disasters, capacity to deliver disaster-relevant services,
capacity to deliver social services, and preparedness.

A correlation matrix of these fifteen variables was
calculated to assess mUlticollinearity. Thirty-eight (36%) of
the 104 correlations were .10 or less; 78 (75%) were .30 or
less; 96 (92%) were .50 or less; 103 (99%) were .65 or less;
one (1%), legal authority with type, was .88. with the
possible exception of the association between legal authority
and type, mUlticollinearity was not a problem for multivariate
analyses with these variables. Both legal authority and type
were retained in the analyses under the assumption that their
high correlation reflected common variance, thus, one or the
other would be washed-out in relation to the network
dimensions. The next step involved an inspection of the zero­
order correlations between the potential descriptors and the
interorganizational network variables. Table 6.3 presents the
correlation matrix of descriptor variables with"
interorganizational variables.

Fifty-three (44%) of the 120 correlations reported in
Table 6.3 are statistically significant at the .05 level or
less. Each one of the interorganizational variables
correlated significantly with two to eleven of the descriptor
variables: network linkages (pre-9/post-11); agreement
(pre=6/post-7): exchange (pre-5/post-6); and frequency
(pre-7/post-2). Except for frequency of contacts, the pattern
of associations is stronger in the post-disaster condition.
Moreover, while there are about as many of these significant
associations in the pre-disaster condition (n-27) as in the
post-disaster condition (n-26), the correlations in the post­
disaster condition tend to be stronger. Twice as many
moderate to strong correlations (.31 or larger) appear in
the post-disaster condition (n-12) as in the pre-disaster

99

--------------_._-- ..



1

condition (n-6). These patterns plus the project's focus on
area-wide preparedness suggested the merit of concentrating
primarily on the post-disaster condition to sharpen network
descriptions.

=-=---=-~---~~----=-~~-.-:_-----=-==-=:_~~~---===========

Table 6.3 Correlation Matrix of Pre and post-Disaster
Interorga¥izational Variables with Descriptor
Variables

Resource Nature of Frequency
Linkages Exchange Agreement of contact

Pre Post Pre Post Pre Post Pre Post

1 -.29* .28* .53* .48* .29* .42* -.09 .02
2 .10 -.21* -.25* -.18 -.29* -.32* -.12 -.05
3 .22* -.29* -.42* -.38* -.28* -.35* -.00 -.03
4 .35* .10 -.18 -.05 .10 -.15 .19* -.16
5 -.01 -.08 -.01 -.19* -.02 -.08 -.21* -.21*
6 -.07 -.00 -.02 -.11 .06 -.08 .18 -.03
7 .28* .26* .05 .18 .18 .08 .19* .03
8 -.21* .04 .17 .01 -.06 -.01 -.10 -.12
9 .19* .25* -.09 -.09 -.12 -.24* .07 .08
10 .23* .34* .04 .05 .24* .14 .32* .03
11 .21* .34* -.09 .03 .14 .06 .16* .23*
12 .03 .36* .23 .28* .19 .26* .21* .08
13 .02 .27* .43* .34* .21* .20* .13 .02
14 .22* .25* -.03 .02 .05 -.00 .25* .01
15 -.04 .49* .35* .41* .30* .40* .13 .04

* P < .05

Due to the length of descriptor variable names, numbers
have been listed to represent each variable. the variable
corresponding with each number is as follows: l=Organization
type; 2=service Range; 3~Legal authority; 4=Pre-disaster
organization size; 5=Pre-disaster volunteers; 6=Member
stability; 7=Post-disaster organization size; 8-Post-disaster
volunteers; 9=Expressions of volunteer appreciation;
10=Organizational formalization; 11=Past experience with
disaster response; 12=Disaster capacity; 13-Service capacity;
14=Social service capacity; 15=Level of preparedness.

=================~=======~-=-==~==========~==-~--===---==-====
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More operations and capacity variables, than size
variables, were associated with network dimensions. out of
the 53 significant correlations, 23 (43%) were with
organizational operations variables; 21 (40%) were with
capacity variables; and 9 (17%) were with size variables.
Among the operations variables, type and legal authority
showed the most correlations with 6 each. For the capacity
variables, preparedness and capacity to deliver services had
the most with 5 each. Post-disaster size had the most of the
size variables with 5 correlations. Each of the remaining 10
variables, except for member stability, correlated
siqnificantly with at least one of the interorganizational
variables.

The zero-order patterns present a complex picture. Each
interorganizational variable shows siqnificant correlations
with a subset of the descriptors, but the number and
particular combination of descriptors differ in each case.
While the overall pattern suggests potential value in the
operation and capacity variables, the specific variables in
relation to particular interorganizational dimensions of the
network showed wide variation. Additional analyses were
required to draw conclusions. A strategy of mUltiple
regression was chosen to simplify the complexity of these data
and create a basis for more clearly describing the networks
and drawing conclusions.

Semi-partial correlations coefficients and t-tests of
significance, calculated through multiple regression
equations, were used to identify the descriptor variables most
strongly associated with each of the interorganizational
variables. Eight forced-entry regression equations were
established with the descriptors as independent variables, and
the interorganizational variables as dependent variables. All
fifteen descriptors were applied to the four
interorganizational variables reflecting the post-disaster
condition. It did not make sense conceptually, however, to
use six of these descriptor variables in equations estimating
interorganizational variables in the pre-disaster condition.
Thus, nine descriptors were applied to the four
interorganizational variables reflecting the pre-disaster
condition.

The semi-partial correlations were examined for all
descriptor variables in relation to each interorganizational
variable separately. Those which had a magnitude of .10 or
larger were entered into a new equation. The criterion of
statistical significance used in the new equation and any
subsequent equations was .05 or less. In other words,
descriptor variables in relation to each interorganizational
variable were selected only if they showed statistically
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significant semi-partial correlations. Semi-partial
correlations indicate the strength of association and the
relative importance of each descriptor variable. Table 6.4
presents the zero-order and semi-partial correlations for each
of the interorganizational variables and the key descriptors

.. i<1entitieg:1.n't::Jl,e~e:r::1.f!:!:IQ~ :rf!:9':l:'ess ion analys;es.

===============-~=============================================

Table 6.4 Zero-Order (top number) and Semi-Partial
Correlations (bottom number) of Pre and Post­
Disaster Interorqanizational Variables with Key
Descriptors Variables

Linkages
Resource
Exchange

Nature of
Agreement

Frequency
of Contact

Pre

Volunteer
Appreciation

Level of
... l?re~aregne$~

Pre-Disaster
Volunteers

organization
Type

Pre-Dis. .35*
Size .35*

Service
Range

Member
Stability

Disaster
Capacity

Post Pre Post Pre Post Pre Post

.25* -.24* .08

.22* -.26* .22*

.49* .40*
!4~* .41*

-.21*
-.26*

.53* .48* -.09

.53* .48* -.30*

-.16
-.24*

-.29* -.12
-.29* -.24*

.18

.22*

.21*

.33*

==============================================================
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The findings in Table 6.4 demonstrate the complexity of
interorganizational networks. Eight of the fifteen original
descriptor variables emerged as associated significantly with
one or more of the interorganizational variables. Except for
type and number of pre-disaster members, however, the
variables associated with the pre-disaster measures of
interorganizational relations were different from those
surfacing with the post-disaster measures of
interorganizational reloations. Three variables -- capacity to
deliver emergency services, membership stability, and service
delivery range -- were linked to one or two of the pre­
disaster network dimensions. Three different variables,
expression of appreciation to volunteers, preparedness, and
the number of pre-disaster volunteers were associated with
one, two, or three of the post-disaster network dimensions.
Two variables, type and pre-disaster size, were associated
with one or two variables in both the pre and post-disaster
conditions. It appears that different kinds of descriptors
are needed to understand interorganizational relations of
networks operating under different environmental conditions.

Another aspect of complexity is that each
interorganizational dimension of the network is associated
with a different subset of descriptors. Three of the four
interorganizational variables in the pre-disaster condition
were associated with a single descriptor. These were linkages
with size, exchanges with type, and agreement with service
delivery range. Frequency, in contrast, was associated with
type, service delivery range, member stability, and capacity
to respond to different disasters.

This pattern was reversed in the post-disaster condition.
Three of the four interorganizational variables in the post­
disaster condition were associated with two or three
descriptors. Both linkages and agreements were associated
with expression of appreciation to volunteers, and
preparedness. Frequency was associated with expression of
appreciation to volunteers, proportion of pre-disaster
volunteers, and pre-disaster size. In contrast, exchange was
associated with type. Apparently, variables important to
network relations differ depending on the network dimension of
interest.

The number of pre-disaster interorganizational linkages
was associated positively with pre-disaster organizational
size. That is, during day-to-day operations, larger
organizations were connected to a larger number of other
organizations. This relationship was expected because large
organizations have a greater capacity to initiate and maintain
linkages with other organizations. The fact that this
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relationship held in the pre-disaster network but disappeared
in post-disaster response period suggests a greater
concentration of effort in the post-disaster network. Support
for this interpretation was strengthened with the negative
associations between both pre-disaster size and pre-disaster
number of volunteers with the frequency of contacts in post­
d1sast:.errespor1se; The pattern of ···interactionin ·thepre-···
disaster network shifted from more links to fewer, and from
low frequencies of contact to more intense levels.

rn the post-disaster condition, linkages was associated
positively with both preparedness and expression of
appreciation to volunteers. The linkages-preparedness
relationship was about twice as strong as the linkages­
appreciation relationship. Organizations with the most
linkages in the network were also the most highly prepared
organizations. This relationship would be expected for
organizations that are central to the disaster preparedness
network. Emergency management organizations and a few of the
larger voluntary organizations were found to be much more
highly prepared than the social service organizations. rt
makes sense that organizations central to the network would be
more extensively connected throughout the network. rn
contrast, appreciation was found to be expressed more by
social service organizations than by emergency management. The
overall pattern suggests an interesting dYnamic in the pattern
of network interaction. These relationships indicate two
dt·fferentbut········complementary······processes···for·······involvement······in···the
network, emergence and pre-planned linkages. Emergency
management organizations were more extensively represented in
the pre-planned network, while social service organizations
seem to play a more emergent role.

rnterorganizational exchanges were associated positively
with organizational type in both pre and post-disaster
conditions. Emergency management organizations had higher
levels of exchange than social service organizations.
Resource exchange is essential to preparedness and effective
response. Networks are developed and maintained partly to
facilitate resource exchange. rt is expected that
organizations central to the network would have higher levels
of exchange. These relationships reSUlt, then, from emergency
management organizations being more central in the disaster
preparedness and response networks.

The nature of interorganizational agreements was
associated with pre-disaster service delivery range.
Organizations which serve only in a limited or local range
nave less forma,lized agreements with other organizations.
This relationship, like those above with exchange, may be
understood with reference to the distinction between emergency
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manaqement and social service orqanizations. Emerqency
manaqement orqanizations qenerally served a more limited
qeoqraphic ranqe than social service orqanizations. Most
emerqency manaqement offices were established within local
municipal qovernments, and they served only their
municipality. Social service orqanizations in the
preparedness network tended to be the larqe well-established
orqanizations, with the capacity to deliver services area­
wide. Small local social service orqanizations were not
qenerally part of the preparedness network, unless they had
been drawn in by experience in their community. The lack of an
association between aqreements and service ranqe in the post­
disaster condition suqqested that response activities were
more problem focused and less qoverned by service delivery
ranqe.

In disaster response, formalization of aqreements was
associated neqatively with appreciation and positively with
preparedness. Orqanizations that expressed hiqher levels of
appreciation to their volunteers were less likely to have
formalized aqreements in the network. On the other hand,
hiqhly prepared orqanizations were more likely to have
formalized aqreements. These are interestinq findinqs because
social service orqanizations tended to score hiqher on
aqreement, while emerqency manaqement orqanizations scored
hiqher on preparedness. In other words, this pattern aqain
reflected a network dynamic that resulted from the respective
contributions of social service and emerqency manaqement
orqanizations. Hiqher levels of preparedness facilitate
effective response when orqanizations central to the network
are coordinated. That is, since the work of each orqanization
is partly dependent on the others doinq their part,
orqanizations central to the network establish more formal
aqreements. Mutual dependence is recoqnized and built into
disaster response plans. Formalized aqreements exist between
emerqency manaqement orqanizations for disaster response, but
not day-to-day operations. This is why the relationship holds
in the post-disaster condition but not in the pre-disaster
period.

But effective disaster response also requires particular
adaptations to unanticipated aspects of the disaster.
orqanizations that are not central to the preparedness
network, but which have the capacity to meet special needs,
are likely to emerqe in the network at this point. Social
service orqanizations with cadres of volunteers and some
awareness of the network are thus drawn into disaster response
service, but their participation is dictated by the demands of
the moment and not pre-planned formalized aqreements.
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Pre-disaster contact was associated negatively with
organizational type and service delivery range, and positively
with stability and capacity. Less frequent contact in the
network occurred with emergency management organizations and
with those having a limited geographical service delivery
range·.······ Hiqher·······levels·······ofc:ontactstemmed f.r.om organi.zations
that have stable memberships and greater capacities to respond
to different kinds of disaster. This pattern makes sense for
day-to-day operating conditions.

The negative relationship between organizational type and
contact frequency follows from the focus ot emergency
management organizations on post-disaster planning as opposed
to normal business transactions. Correspondingly, since the
frequency of network contacts in pre-disaster is geared more
to normal business transactions, it follows that a limited
(local) service range would be associated with less intense
contacts across the preparedness network.

On the positive side, it was expected that stable
organizations would have a higher frequency of contact in the
pre-disaster network because stability fosters certainty and
predictability in maintaining relations with other
organizations. Also a higher proportion of new members
increases the amount ot attention devoted to learning internal
tasks and routines. The relationship between capacity and
lrequencyotcontacts is als.oexpecte.d.. Organ!zations with
greater capacity to respond to different kinds of disasters
are more likely to be in contact with a larger number of
organizations in the network. This interpretation is
consistent with the significant correlation found between the
number of linkages and pre-disaster frequency of contacts.

Post-disaster frequency ot contacts was associated
positively with appreciation, and negatively with two
different size measures: number of pre-disaster volunteers,
and pre-disaster organizational size. Organizations that
expressed high levels of appreciation for their volunteers had
higher contact frequency than those which score low on
appreciation. Without any additional information, this
relationship seems straightforward and understandable. That
is organizations that are high on appreciation may be thought
of as more actively engaged in the network. But the
relationship is probably more complicated than this
interpretation suggests. First, this relationship was
suppressed at the zero-order level which indicates a complex
interaction between frequency of contacts, appreciation, and
at least one other variable •......... Second,. higher .leve.ls of
appreciation tended to be associated with social service
organizations which were less central in the network. Thus,
the relationship may, in a more complex fashion, provide

106



I

I
I
I
J

I

f

I
I
t

additional support for the emergent role of social service
organizations in the post-disaster network. More extensive
analyses will be required to corroborate this point.

The negative associations with the size measures fall in
line with the picture described so far. Large and labor­
intensive organizations, especially those with a large number
of volunteers, are involved in meeting needs that stem from
the disaster, rather than by some predetermined role in
disaster response. This suggests that such organizations are
emergent in the network.

Graphic Descriptions of Network Relations

The population used for graphic presentation included 80
organizations; 60 identified in the original telephone survey
and 20 revealed through the survey instrument (see Chapter 4).
It is important to remember that this interorganizational
network of 80 organizations differs by twenty organizations
from the original population of 80 organizations. Figure 6.1
(p. 108) shows the network pattern across the st. Louis
metropolitan area for the 80 organizations with two of more
linkages.

The pattern displayed in Figure 6.1 summarizes the
linkages between the 80 organizations in the disaster
preparedness network. Each small square on the map represents
an organization and its location in the metropolitan area.
The lines drawn from one organization to another indicate the .
presence of relations between those organizations; the absence
of a line indicates no relations. Different levels of
intensity -- higher or lower frequency of contacts, greater or
lesser formalization of agreements, more or fewer services
exchanged -- are not reflected in the network displayed in
Figure 6.1.

Although the network was defined by organizations having
relations with two or more other organizations, there were a
few instances where a single line connects one organization
to another. This occurred as a special case of the minimum
two or more linkage requirement: when an organization listed a
relation with another organization, and the other organization
listed the first organization. In these cases, the A-a
relation is one link, and the a-A relation is a second link.

The linkage-only pattern provides the most dense picture
of the network. Two cluster centers are apparent in the
network. The thickest cluster exists in the north-west part of
st. Louis City. A second cluster emerges in the north-central
part of st. Louis County. The clusters indicate a bifurcated
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Figure 6.1 Post-Disaster Network ot Link~ges

Between 80 Emergency Service
Organizations in t~e st. Louis
Metropolitan Area.

\

\

FEMA

SEMA

1 Blocked portion ot the map
represents organizations outside the
st. Louis metro area. In addition
to the three organizations shown in
Figure 5.1 (p. 68), The Federal
Emergency Management Agency and The
Missouri state Emergency Management
Agency have been added. 108
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network structure. There are linkages between organizations
operating in the two cluster centers, but there are more
linkages within the cluster centers than there are between
them. This structure is probably a reflection of
jurisdictional differences between the City and County. A
single cluster center would be more efficient, but only if its
legal and social legitimacy were area-wide.

More refined descriptions of the network were achieved by
focusing on separate dimensions and intensity levels of
interorganizational relations. Each of the three separate
dimensions represented a portion of the overall linkage
network, and graphing each of them one at a time highlighted a
specific part of the total network pattern. Additional
refinement was achieved by graphing the separate dimensions at
each of the levels of intensity. The greatest clarity in
describing a network pattern was produced at the higher levels
of intensity where only the organizations with continuous
contact, explicit agreements, and extensive exchanges were
represented. For this reason, only the more intense level for
each dimension is reported here. This serves to extract from
the overall linkage pattern the prime outline of each separate
network dimension. Figure 6.2 (p. 110) illustrates the
pattern of contacts for organizations in continual contact.

The pattern of interaction among the organizations in
continual contact maintains the same basic shape as the
overall linkage pattern depicted in Figure 6.1. The two
cluster centers remain discernible in the north-west part of
the City and north-central part of the County. Interestingly,
about one-half of the organizations indicated continual
contact with at least one of the other organizations in the
network. The network was also integrated, with all but one
subset of two organizations in the north part of the City
connected directly or indirectly to the central clusters.

The network graphed in Figure 6.3 (p. 111) shows the
pattern of exchange for organizations that delivered or
received five or six services. The exchange network is less
dense than the frequency of contact network. The cluster
centers can be still identified, but more so in the County
than in the City, and partly because we know their location.
Interestingly, the shorter links drop out of the exchange
network; most of the exchange linkages are those that connect
organizations at one end of the network with organizations at
the other. This finding is interesting since, intuitively,
one might expect higher rates of exchange among those
organizations in close physical proximity.
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Figure 6.2 post-Disaster Network i~ ~~;Inuar
Service Organizations
Contact.

FEMA
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Figure 6.3 Post-Disaster Network ot Emeraency
Service Organizations with Fiye or
More Resource Exchanges.
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The agreement network depicted in Figure 6.4 (p. 113)
shows linkages between organizations having written formal
agreements. Nearly half (45%) of the organizations have
written formal agreement. Of these linkages over half (57%)
are legally mandated agreements. The network of organizations
with written agreements is more dense than either the
frequency of contact or exchange networks. The two cluster
centers are clearly depicted in the agreement network.

Network Relations Amona organ!zationa1 Types

An analytical extension of the organization-specific
networks was achieved by combining each particular
organization into one of 29 different organizational types.
studying the network of relations among organizational types
was done for several reasons. First, it extended the
generalizability of the findings. The 80 organizations
studied were unique to the st. Louis metropolitan area, but
the 29 types represented by these 80 organizations existed in
all moderate sized and larger metropolitan areas. Second, the
smaller number of nodes simplified analyses of network
relations. Third, the abstract designation of type allowed
creative location of nodes in preparing graphic
representations of the networks. This facilitated graphic
arrangements that drew primary attention to the network of
interorganizationa1 relations, rather than the nodes or their
geographic distribution. These advantages are apparent in
Figure 6.5 (p. 114) which shows the pattern of linkages
between the 29 different types of organizations involved in
the disaster preparedness network.

The network relations shown in Figure 6.5 represent the
linkages between two operational sets of organizations (low
preparedness/high preparedness) with 29 possible types. The
types were derived from organizations listed as those worked
with during disaster conditions. Emergency preparedness was
dichotomized at the median, with organizations having scores
lower than the median being classified as low in preparedness
(na 43) and those with scores above the median being high in
preparedness (n-37). Thus, the larger, central nodes
represent organizations with higher and lower levels of
preparedness. The lines represent links between these
organizations and the 29 types. Each organization listed
other organizations worked with during disaster response, and
the lists were converted from specific organizations to types.

Types linked to only low preparedness organizations are
arranged on the left side of the diagram, while types linked
only to high preparedness organizations appear on the right
side. Types linked to both low and high preparedness

112

I

I
[

I
I
I
t

I
I



,
I

I
,
,
,

I

1
,

,

I
I

I

SEMA

a

Figure 6.4 Post-Disaster Network ot Emergency
Service Organizations with Formal
or Legally Mandated Agreements.

11

W----+---E

s

113



10
"iz

\
l

I
"!•
i...

...
~ "i ! 'l;= !u~ ~ ;! 1 j ,= i

::Ii

114



I
J

I
I
t

J

I
I

I
I
I
I
I
I

orqanizations are arranqed across the bottom of the diaqram.
One type is not linked to either low or hiqh preparedness
orqanizations in the post-disaster condition, and is placed at
the top of the diaqram with no lines qoinq to it.

In examininq the diaqram, we see that the network is
quite dense, with the 47 linkaqes representinq about 81% of
the total possible. Nineteen (66%) of the 29 types are linked
to both cateqories of orqanizations.

Five types (17%) are linked only to orqanizations low in
preparedness. At first qlance, it seems odd that the
municipal disaster offices should be linked only to
orqanizations with lower preparedness scores. This could be
due to the fact that orqanizations which have lower
preparedness scores tend to be social service types which see
their role in disaster response activities as secondary or
ancillary to the formal emerqency preparedness orqanizations.
In addition, their responses were made with reference to the
scenario of a reqion-wide earthquake disaster. Because these
orqanizations are less well prepared to respond to such a
disaster, they may see their links to the local municipal
disaster office as beinq of primary importance. The fact that
the municipal disaster offices are not represented by joint
links indicates that hiqhly prepared orqanizations recoqnize
that in a reqion-wide disaster of the maqnitude described in
the scenario, their primary links would be with orqanizational
types at hiqher levels: county, state, or federal.

Four types (14%) are linked only to orqanizations which
have hiqh preparedness. Orqanizations with hiqher
preparedness scores also demonstrated hiqher levels of
preplanninq. Thus links to fraternal/service and senior
citizen probably indicate preplanninq for volunteers since
these two types represent potential sources of volunteers.
The link to senior citizen types could also indicate a
recoqnition that senior citizens represent a special
population with special services in the event of a major
disaster. The link with transportation type orqanizations
miqht also represent preplanninq for special transportation
needs followinq a major disaster.

When orqanization specific data were collapsed into the
type cateqories, it was necessary to combine responses from
specific orqanizations. As a result, each line on the diaqram
could represent more than one link between each type. In
order to find the stronqer linkaqe patterns amonq the types,
the full diaqram (Fiqure 6.5) was decomposed by systematically
removinq lines representinq only 1, then 2, 3, and 4 linkaqes
respectively. This produced a series of diaqrams which show
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changes in the configuration of the network based on the
strength of links between the two categories of organizations
with the 29 types.

Rather than presenting each of these diagrams, only the
diagram which shows the strongest pattern of linkages is
presented here. Figure 6.6 (p. 117) shows only those types
with 5 or more linkages. All types with fewer than 5 linkages
are placed above the pattern with no lines going to them. The
larger the number of linkages, the stronger the pattern of
interaction between the types. Thus, figure 6.6 represents
key organizations in the network based on level of
preparedness.

Figure 6.6 shows a pattern of linkages similar to Figure
6.5 only less dense. However, it is important to note changes
in the configuration of the network. Now, there are three
instead of four types linked only to less prepared
organizations, but all three types are different from those
presented in Figure 6.5. Linkage patterns between the united
Way and religious organizations would be consistent with the
expectation given that lower prepared organizations tend to be
social service types. The link with the Federal Emergency
Management Agency (FEMA) may indicate a lack of awareness of
the chain of command in disaster response activities. Few
organizations would be connected directly with FEMA under the
disaster conditions described in the scenario. Rather, they
would be linked through their local and state emergency
management agencies.

Three types are also linked only to the more prepared
organizations, but again they are all different from the types
shown in Figure 6.5. Commercial types include such things as
contractors, lumber yards, utilities, etcetera Links between
these types and the more prepared organizations may show a
greater awareness of the role private and commercial
organizations would play in disaster response activities.
Links to municipal governments and the state Emergency
Management Agency (SEMA) probably indicates an understanding
of the chain of command going through the local, state, and
finally federal emergency management officials.

The joint linkages have been reduced considerably to 7,
about 24% of the total possible. These types can be thought
of as the primary actors in the network as defined by level of
preparedness. They are actually comprised of four general
types -- social service, hospital/ambulance service, fire
departments., and police departments -- and three specific
organizations which represent types of organizations found in
all moderate to large metropolitan areas -- The American Red
Cross, The Salvation Army, and st. Louis County Disaster
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Office. The Red Cross and Salvation Army are qenerally
recoqnized as key actors in disaster response activities. The
st. Louis County Disaster Office is in this network because a
larqe part ot the st. Louis metro area is located in st. Louis
County and, therefore, the county disaster office is an
important source of information and resources for local
emerqency manaqement officials in municipalities located
throuqhout the county.

It is interestinq to note which types dropped out of the
network under the criteria ot 5 or more links. st. Louis
County Government and Police Department fell out of the
network larqely because their operation would be subsumed by
the county disaster office in the event of a major disaster.
Thus st. Louis County Disaster Office would become the point
of contact for all county qovernment activities. The st.
Louis City qovernment, disaster office, police and fire
departments probably dropped out because their jurisdictional
boundary ends at the city limits. While they may represent a
densely connected subnetwork of the larqer network, their
individual links do not exceed the criteria of 5 or more.

In addition to preparedness, four other descriptors were
found to be associated with the four interorqanizational
variables in the post-disaster condition. These were
volunteer appreciation, type ot organization, orqanization
size, and proportion of total members that are volunteers (See
Table 6.4, p. 113). The same process used to produce the
diagrams for level ot preparedness was followed in qraphica1ly
presenting these variables.

Volunteer appreciation. Volunteer appreciation was
assessed by askinq organizations how appreciation for
volunteers was demonstrated. Four ways of expressinq
gratitude to volunteers were listed and respondents were asked
to check the ones appropriate for their organization. These
were then summed to give an overall measure of volunteer
appreciation for each organization, which ranqed from 0 to 4.
For the purpose of diagraming linkages between types based on
appreciation, the scores were dichotomized so that
organizations with scores of 0 or 1 were classified as low in
volunteer appreciation (n-32) and organizations with scores of
2 to 4 were classified as high in volunteer appreciation
(n=48). One reason organizations might be low in volunteer
appreciation is that they do not maintain a larqe cadre of
volunteers or have a mechanism for recruitinq and mobilizinq
volunteers.

As in Figure 6.5, the central nodes in the diagram
represented low and high levels of volunteer appreciation.
The full linkaqe pattern diagram shows 45 links between types,
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78% of the total possible. Seventeen (59%) of the 29 types
are linked to both cateqories of orqanizations.

Two types (7%) are linked only to orqanizations with low
volunteer appreciation: youth orqanizations and municipal
disaster offices. Nine types (31%) are linked only to
orqanizations with hiqh levels of appreciation. with the
exception of st. Louis city Police and Fire Departments, they
represent orqanization types Which are normally associated
with some form of human service function (mental health,
senior citizen, health clinic, etc.). While police and fire
can be considered human service orqanizations as well, they
are seen here as emerqency service orqanizations.

The diaqram of only those types with 5 or more links
shows 16 (55%) of the types are not part of the network at
this level of interaction. No types are linked only to
orqanizations with low volunteer appreciation, and four (14%)
are linked only to orqanizations with hiqh volunteer
appreciation. Th~se include reliqious orqanizations, the
united Way, FEMA, and st. Louis county Police Department.

Nine types (31%) are linked to both low and hiqh
appreciation orqanizations. It is interestinq to note that
these nine include the seven types represented in Fiqure 6.6
plus SEMA and municipal qovernments. This demonstrates
consistency in the key types in the disaster response network.

Type of organization. As described in Chapter 4,
orqanization type was achieved throuqh a process of collapsing
specific orqanizations into qeneral types. The result was a
nominal variable representinq the two major types of
orqanizations identified in the popUlation -- social service
(n-43) and emerqency manaqement (n-37). Diaqrams were drawn
to show linkaqes between these two types and the other 29
types listed as those worked with durinq disaster conditions.

The diaqram of full linkaqe patterns shows 18 (62%) of
the 29 types were linked to both social service and emerqency
manaqement orqanizations. Nine (31%) were linked to only
social service orqanizations, and one (3%) was linked to only
emerqency manaqement orqanizations. The 46 linkages
represented in the diaqram are about 79% of the total
possible.

It appears that at this level of interaction, social
service type orqanizations maintain a much larqer number of
unique links to types than do emerqency manaqement
orqanizations. Of the nine types linked only to social
service orqanizations, all with the exception of municipal
disaster offices, could be considered social service
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organizational types. This is probably due to the fact the
social service organizations have a much broader mandate for
service provision during day-to-day conditions than emergency
management organizations. At this level of interaction,
linkages in the post-disaster condition are probably similar
to day-to-day conditions.

The diagram of 5 or more linkages shows 17 (59%) of the
types have no links at this level of interaction. Three (10%)
types are linked only to social service organization. All
three could be classified social service organizations as
opposed to emergency service organizations: United Way,
religious, and social service organizations. There are also
three (10%) types linked only to emergency management
organizations. All three are types normally associated with
emergency services during a disaster: police departments,
municipal governments, and SEMA.

Six (21%) types are linked to both social service and
emergency management organizations. Five of these types are
the same as those identified by joint links in the
preparedness and appreciation diagrams. The'new one added is
FEMA, which probably indicates that both social service and
emergency management organizations recognize that a region­
wide disaster of the magnitude described in the scenario would
require assistance from the Federal level.

Organization size. Two measures of organization size
were used in the study, one for pre-disaster (day-to-day)
conditions and another for post-disaster conditions following
the scenario. Each organization was asked to list the number
of paid staff and the number of volunteers their organizations
would have under the two conditions. Organization size was
computed by adding the number of paid staff and the number of
volunteers to give us an overall organization size.

Pre-disaster organization size was found to be
significantly related to frequency of contact in the post­
disaster condition. While this might at first seem odd, the
post-disaster size variable was computed as the combined total
of paid staff and trained volunteers, not total volunteers.
To the extent that some organizations have large cadres of
untrained volunteers, the pre-disaster measure of size may
actually be a better estimate of organization's size in the
post-disaster condition.

It has been found that many disaster response
organizations are small in size, being made up of fewer than a
dozen paid staff and a handful of volunteers (Quarantelli,
1985). In order to produce the types diagrams, the pre­
disaster size variable was dichotomized with organizations
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having 20 or fewer total staff and volunteers being classified
as small (n-34) and those with more than 20 as large (n-46).
The two central nodes then represent organizations from the
sample which are either large or small.

The full linkage diagram shows that two (7%) types are
linked to only small organizations and 8 (28%) are linked only
to large organizations. This would seem to run counter to the
notion that most disaster response organizations are small.
Eighteen (62%) of the types are linked to both small and large
organizations.

The diagram of 5 or more linkages shows 15 (52%) of the
types are not linked into the network. No types are linked
only to small organizations, while 6 (21%) are linked only to
large organizations. Again, this seems to contradict the idea
that disaster response organizations tend to be small. Eight
(28%) of the types are linked to both large and small
organizations. Seven of these types are represented in the
previous diagrams. The only new type is religious
organizations.

Proportion of volunteers. Proportion of volunteers is
also a pre-disaster measure. It was computed by dividing the
number of volunteers an organization has by the total number
of paid staff and volunteers. It represents the proportion of
the total organization membership that are volunteers. To
produce the diagrams, the variable was dichotomized as 50% or
fewer volunteers being small (n-36) and over 50% volunteers
being large (n-44). The central nodes in the diagram
therefore represent small or large proportions of volunteers.

The full linkage diagram shows that 2 (7%) of the types
are linked only to organizations with small proportions of
volunteers while 6 (21%) are linked to organizations with
large proportions of volunteers. Twenty (70%) of the types
are linked to both organizations with small and large
proportions of volunteers.

The diagram of 5 or more links shows a quite different
linkage pattern than the full linkage diagram. At this level
of interaction, no types are linked only to organizations with
large a proportion of volunteers. There are still two types
linked only to organizations with small proportions of
volunteers, however, they are both different from the full
linkage diagram. Ten (34%) types are linked to both
organizations with small and large proportions of volunteers.
All 10 of these types are present on at least one of the four
previous diagrams of this level of interaction. Half of them
were represented on all four of the previous diagrams and 80%
were represented on 2 or more. Thus, a good deal of
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consistency can be seem among those organizations which show
up as key organization types in the network. They include
social service organizations, hospitals/ambulance services,
American Red Cross, Salvation Army, Fire Departments, Police
Departments, st. Louis County Disaster Office, and City
Governments of the municipalities in st. Louis County.

Blockmodel Analysis of pos~-Disas~er Ne~works

Four interorganizational variables served as the basis
for the blockmodel analysis. Most blockmodeling analysis has
focused only on whether or not a link exists between two
organizations. Little attention has been given to varying
magnitudes of links along key interorganizational dimensions.
Blockmodel analysis was performed on all four
interorganizational dimensions: existence of linkage,
resources exchanged, frequency of contact, and formalization
of agreement.

As discussed in Chapter 4, blockmodel analysis provided
an alternative method to confirm the network structure
revealed through correlation analysis. Correlational analysis
indicated that the population contained two fairly distinct
types of organizations -- social service and emergency
management -- and that patterns of network interaction were
more highly concentrated within these types as opposed to
between them. ThUS, it was reasonable to expect the
blockmodeling to result in two blocks, one predominated by
social service organizations and the other by emergency
management organizations.

Before moving to the results, one additional point should
be made. While these blocks are assumed to represent
organizations which are "structurally equivalent," this does
not mean they are linked to each other in any way. Structural
equivalence refers to similar patterns of network interaction.
Just because organizations are in the same block does not mean
they cooperate or coordinate their activities, or even that
they are connected to one another (Drabek et al., 1981).

Organization-specific blocks. Results of the blockmodel
analyses is to compare the proportion of social service and
emergency management organizations in each of the blocks.
Table 6.5 presents this information.

For each network dimension, the positive blocks are
dominated by emergency management organizations and the
negative blocks are dominated by social service organizations.
This supports the findings of the correlation analysis which
showed a bifurcated network structure of two major types of
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Table 6.5 The propor~ion of social service and Emergency

Kanagemen~ organiza~ions in Each Block for Pour
Zn~erorganiza~iona1Dimensions

--------------------------------------------------------------
Emerqency
Manaqement .71 .36 .69 .37 .73 .26 .71 .32

Social
Service .29 .64 .31 .63 .27 .74 .29 .68

+

Frequency
of Contact

1.00 1.00

Na~ure of
Agreement

+

1.00 1.00

Resource
Exchange

+

1.00 1.00

Linkages

+

1.00 1.00

Blocks

Total

orqanizations -- social service and emerqency manaqement.
Moreover, the findinqs show strikinq consistency across the
four interorqanizational variables. The proportion of
emerqency manaqement orqanizations in the positive blocks
ranqe from 4 points (from .69 to .73), and the proportion of
social service orqanizations in the neqative blocks ranqe 5
points (from .63 to .68). Such consistency across four
independent dimensions provides evidence for two basic forms
of structural equivalence.

Althouqh each of the blocks are dominated approximately
by two-thirds to one-third by one type or another, it is
important to not oversimplify the idea of structural
equivalence by reducinq it to a pattern of association with a
sinqle nominal measure of orqanizational type. It does appear
that orqanizational type is an important variable in
attemptinq to describe and understand the dYnamics of network
interaction. But, it also appears that there is more to learn
by extendinq the blockmodel analysis.

Further blockmodelinq of these data may draw out evidence
reqardinq patterns of inteqration between social service and
emerqency manaqement orqanizations. Splittinq out the blocks
successively may reveal key "linkinq pin" orqanizations around
which the network pivots. Additional blockmodelinq may
illuminate the consistent distribution of orqanizational
types. The consistent two-thirds to one-third distribution
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may reflect a system or network imperative of some kind.
Knowing which organizations appear consistently in positive or
negative blocks across different dimensions and which ones
appeared in mixed combinations, would provide one way to begin
assessing dynamics of these distributions. Finally, it seems
likely that analyzing structurally equivalent blocks in
relation to variables such as organizational size, proportion
of volunteers, preparedness, and others will further increase
understanding of network dynamics. The initial blocks provide
interesting and useful confirmation of a bifurcated network
structure. The greatest value of the blockmodel results may
be in the questions that are raised.

organizational types blocks. The same procedure was
followed in doing blockmodel analysis on the organization
types data, with one exception. No analysis was performed to
show blocks based on linkages. Since the process of
collapsing resulted in some types being connected by mUltiple
links, the cell values in the matrix varied considerably.
Some types had only 1 or 2 links while others had 15 or more
links. Because of this great variation in number of linkages
between type, it was decided to not construct the matrix and
perform the blockmodel analysis on the linkage only data.

Table 6.6 shows the network patterns among organizational
types obtained from performing blockmodeling analysis along
three interorganizational dimensions. As noted in Chapter 4,
there are several problems with interpreting blockmodels once
they have been achieved. In examining Table 6.6, a couple of
points should be remember~d. First, the appearance of a case
in a block does not imply that it is linked with the other
organizations in the network. Rather, it suggests that
organizations in that block are structurally similar along
some dimension. Second, the designation of positive and
negative blocks cannot be interpreted to mean that the types
in one block are stronger/weaker, or better/worse along some
dimension than the organizations in the other block.

The findings in Table 6.6 show that each of the eight
logical network patterns is represented by two or more
organizational types. This suggests potential utility for the
logical framework. Although all eight logical patterns are
represented, they are not represented equally. The
distributions range from two to six cases. Interestingly,
half of the patterns, 3 (+ - -), 4 (+ - +), 5 (- + -), and 6
(- - +), have two or three organization types each, and half,
1 (+ + +), 2 (+ + -), 7 (- + +), and 8 (- - -), have four to
six organizational types each.
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-~===-==-~----~--=====~====-====----~--=-----~--~==-========Table 6.6 Blockmodel Network Patterns Among'Organizational
Types Across Three Interorqanizational Dimensions

Resource
Exchange

I
I
I
I
1

J

J

,
,

1

I

orqa~izational

~

Social Service
Reliqious
Fraternal/service
Educational

Youth
Commercial
Health Clinic
st Louis County Gov.
United Way

Mental Health
Transportation
Municipal Disaster Office

Municipal Governments
SEMA/ State Aqencies

Senior citizen
st. Louis City Police

FEMA/Federal Aqencies
Salvation Army

Fire Departments
Police Departments
Hospitals/Ambulances
Information/Resources
st. Louis City Disaster Off.
st. Louis County Disaster Off.

st. Louis City Gov.
st. Louis County Police
st. Louis City Fire
American Red Cross

+
+
+
+

+
+
+
+
+

+
+
+

+
+

Nature of
Agreement

+
+
+
+

+
+
+
+
+

+
+

+
+
+
+
+
+

Frequency
of Contact

+
+
+
+

+
+

+
+

+
+
+
+
+
+

1 While oriqinally there were 29 orqanizational types in
the analysis, the table lists only 28 types. This is because
one type, neiqhborhood orqanizations, dropped out of the
network under the post-disaster condition.
----=-=--------=--====-=-----====----============----====-====
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Except for pattern 4 (+ - +), the network patterns with
the fewest organizational types contain more negative
associations. Each of the other three patterns indicate a
profile of two negative and one positive associations on the
network patterns. These three patterns also show a mix of
social service and emergency management types, and an even
greater mix of two more refined sets of organizational types.
While the basic pattern of structural equivalence is known,
the implications from this clustering are unclear.

The network patterns with the most organizational types
show a clear contrast to those with the fewest types. Except
for pattern 8 (- - -), they have a profile of at least two
positive associations across the three network dimensions.
Pattern 8 (- - -) is fully consistent as is pattern 1 (+ + +).
In addition, these four patterns are differentially
represented by social service or emergency management types.
Pattern 1 is all social service types, four out of five in
pattern 2 are social service types, 4 out of six in pattern 7
are emergency management, and 3 out of 4 in pattern 8 are
emergency management. The American Red Cross is the only
exception in pattern 8, however, it is a special kind of
social service organization with very close ties to disaster
response activities.

Although the particular combinations within these
patterns appear to make sense, it would be premature to infer
aspects of network dynamics from these patterns. The most
important result from these blockmodel analys~s is the
documentation of systematic variation within the network.
This documentation sets the stage for addressing specific
questions of network structure and process.

Cluster Analysis ot post-Disaster Networks

Cluster analysis offered another method to confirm the
network structure revealed through the correlation analyses.
Cluster analysis was conducted on all four of the
interorganizational variables: linkages, resources exchanged,
frequency of contact, and formalization of agreement. Two
important differences exist between the blockmodel and cluster
analysis. First, the cluster analysis was based on the
original population surveyed, while the blockmodel analysis
used the modified network population consisting of
organizations having two or more linkages. Second, the
cluster analysis employed the distance measure of squared
Euclidean differences between cases on each of the
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Table 6.7 The Proportion of Social Service and Emergency

Management orqanizationsin Each of Two Clusters
for Pour Xnterorganizational Dimensions

21

Frequency
of Contact

21

Nature of
Agreement

21

Resource
Exchange

2

Linkages

1Cluster

Emerqency
Manaqement .61 .31 .22 .70 .28 .55 .47 .55

Social
Service .39 .69 .78 .30 .72 .45 .53 .45
--------------------------------------------------------------
Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Results of the cluster analysis are presented in Table
6.7. They are presented in the same way as the blockmodel
results, comparinq the proportion of social service and
emerqency preparedness orqanizations.

interorqanizational variables, while the blockmodel analysis
was carried out with correlation coefficients as a measure of
similarity.
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Five out of the eiqht clusters reveal a differential
distribution of emerqency manaqement and social service
orqanizations. Three of these show a larqer concentration of
social service orqanizations: 69% in linkaqe cluster 2, 78% in
resources exchanqed cluster 1, and 72% in formalizations of
aqreement cluster 1. Two have a larqer concentration of
emerqency manaqement orqanizations: 61% in linkaqe cluster 1,
and 70% in resources exchanqed cluster 2. This supports the
idea of a bifurcated network structure which surfaced in the
correlation analysis.

Each of the frequency of contact clusters and one of the
formalization of aqreement clusters show, however,
approximately equal distributions. Concentrations of
emerqency manaqement and social service orqanizations ranqe
from 45% to 55% across these three clusters. These findinqs
fail to support the notion of a bifurcated network structure.
It is possible that inteqration of the two major network
structural components is executed throuqh a hiqh level of
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cross-type frequency of contacts for a particular form of
agreement. Further analysis will be necessary to test this
hypothesized function of the network pattern.

communication Networks

Interorqanizational Variables

Four variables measuring interorganizational relations
were used to describe emergency preparedness communications
networks. These variables were (1) number of linkages with
other organizations, (2) frequency of contacts with other
organizations, (3) number of different forms of communication
with other organizations, and (4) formalization of agreements
among the organizations. Each of these variables was measured
in both pre and post-disaster conditions. This provided eight
measures of interorganizational relations to use in assessing
network patterns. Table 6.8 presents the mean and standard
deviation scores for the interorganizational variables.

The mean scores in Table 6.8 are aggregate measures of
interorganizational relations in disaster communications.
There was an average of four to five linkages for every
organization in the communications network, both pre and post­
disaster. This number of linkages was approximately one more
per organization than for the social services network.
Frequency of contact in pre-disaster conditions was about once
per day, and in post-disaster conditions moved somewhat closer
to once per hour. Variance in frequency of contact diminished
in post-disaster conditions. This mean frequency was higher
than for the social services network, especially for the pre­
disaster measure. An average of two to three different
methods of communication were used in both pre and post­
disaster conditions. Interorganizational agreements tended to
be explicit, but verbal rather than written. Formalization of
agreements for the communications network was almost identical
to the social services network.

As noted in the previous discussion of the social
services network, interorganizational relationships are
extremely complex social phenomena. Most studies have
selected a single dimension along which to study such
networks. The present study uses four separate
interorganizational measures and two environmental conditions
(pre and post-disaster) in order to come a bit closer to the
actual complexity of these networks. The four separate
interorganizational variables measure different aspects of the
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Table 6.8 Communications Network: Mean and Standard Deviation

Scores for Pre and post-Disaster Measures of
xnterorganizational Relations

emergency preparedness network. Distinctiveness of these
dimensions for the communications network is demonstrated in
Table 6.9, which presents a correlation matrix of the
interorganizational variables.

Pre-Disaster

1.4

0.8

0.5

S D

3.6

Mean

2.6

4.4

Post-Disaster

S D

0.9

1.2

1.13.3

Mean

4.4

2.5

Number of
Linkages1
(range-0-5)

Frequency
of contact2
(range=1-5)

communication
Methods
(range-O-7)

t

J

,
I
t
,

I
J

I
I

Formalization
of Agreements
(range-1-5)

3.2 1.4 3.1 1.4

1 The number of linkages was elicited with a range of 0-10.
However, because many organizations did not list more than
five linkages, the range was restricted to 0-5. This also is
consistent with how the linkage variable is reported for the
social services network.

2 Frequency of contact had a range of five levels in pre-
disaster conditions (monthly, weekly, daily, hourly, and
continual contact). For post-disaster conditions, the range
was restricted to four levels, omitting "monthly" because it
was not believed to be relevant.

-------------_~_----_~_----------------==---------------======
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Table 6.9 Communications Network: Correlation Matrix or Pre
and Post-Disaster Interorqanizational Variables

..

.11

Post
Disaster

-.36* .16

Pre
Disaster

Number or
Linkages

Nature of .26#
Agreement

Methods of .26# -.02
Communication

Frequency .17 .25# .34*
of Contact I- - - - - - - - - - - - - - - - - -
Number of .49* .09 -.25# .23 I
Linkages

I
Nature of .49* .72* .08 .19
Agreement I

Method of .09 .09 .80* .17 I
Communication

I
Frequency .05 .24# .10 .08
of Contact I

* p < .05
1# p < .10

-.16 .02 .09

1 The higher probability level (p < .10) is included with
with all of the correlational analyses of communication data
because the number of communication organizations was small
(N=34).

Twelve (43%) of the 28 correlations in Table 6.9 are
significant at p < .10 or lower. However, three of these
correlations are between pre and post-disaster measures of the
same variable, and these relationships are expected. Of the
remaining nine correlati~ns, only three are significant at p <
.05 or lower. While the variables have some
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interrelationships, they are independent enough to be used as
separate dimensions. The fact that these same
interorganizational variables exhibited independence in the
study of social services networks (above) further supports
this conclusion. In fact, with independence of the variables
established for social services, the relationships which
appear here can be viewed as interesting findings.

For example, the strong (r - .49, P < .01) relationship
between number of pre-disaster linkages and formalization of
post-disaster agreements suggests that organizations having
more linkages also have more explicit and more written
agreements with the organizations they communicate with during
a disaster response. A weaker (r -.26, p < .10) relationship
between pre-disaster linkages and pre-disaster agreements
reinforces this result. However, it is interesting that
formalization of agreements is not related to post-disaster
linkages. The picture which emerges from these results is
that organizations tend to make formal agreements when they
communicate with more organizations on a day-to-day basis.
However, more post-disaster linkages are not associated with
more formal agreements. Perhaps the partially-emergent nature
of disaster response precludes a relationship between linkages
and agreements from occurring. There may be limits to this
form of rational planning in situations of high uncertainty.

In pre-disaster conditions, number of communications
methods was positively associated with frequency of contact (r
- .34, P < .05). It seems logical that more methods of
communication would be associated with more frequent contact,
however, this relationship does not hold in post-disaster
conditions. The most likely explanation is that some methods
of communication (e.g., written) do not playas great a role
during disaster response, while other methods of communication
(especially two-way radio) take on a much greater importance.
In other words, under post-disaster conditions, the methods of
communication might be restricted, but the frequency of
contact might be as high or even higher. This interpretation
is consistent with another significant finding, the negative
relationship between post-disaster linkages and the number of
post-disaster communication methods (r - -.36, P < .05).
Apparently, organizations with more post links tend to have
fewer post communications methods. This further reinforces
the conclusion that some forms of communication take on much
greater prominence during a disaster response. In fact, the
organizations which undertake the most communication
apparently use fewer communication methods.

Also of interest is the absence of a significant
relationship between pre and post-disaster frequency of
contact (while the other three interorganizational variables
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correlated very significantly in the pre and post conditions).
A similar result occurred for the social service network and
it was possible to attribute the result to the different
metrics used for frequency of contact scales in the pre and
post conditions. However, for communications organizations,
the pre and post scales used the same metric. Why then is no
relationship found? Apparently, organizations which have a
high level of contacts during day-to-day operations are not
the same organizations which have a high level of contact
during a disaster response.

In sum, it can be said that disaster response occurs in a
highly turbulent, uncertain environment. Both organizations
and forms of communication take on new roles and
responsibilities in this environment, and there are limits to
the degree of formalization and rational planning which can
occur to facilitate these new roles.

Network Descriptors

Network descript~ons were further sharpened through
correlation analysis. Measures of 15 aspects of
organizational structure and process were constructed. These
15 variables can be divided into three groups.

Five variables dealt with organi~ational operations.
Three of these were general features of organizational
operation: prominence in disaster communications, public vs.
private funding, and formalization. Two additional variables
dealt specifically with organization-volunteer relations:
number of recruitment methods for volunteers, and number of
ways of showing appreciation to volunteers.

Five variables dealt with staff size and composition:
size of paid staff pre and post-disaster, size of volunteer
staff pre and post-disaster, and an estimate of extent of
volunteerism pre-disaster. Due to skewed distributions, it
was not possible to use the numerical measure of extent of
voluntarism or turnover (stability) variables in the analysis.

The last five variables covered aspects of capacity:
number of communications functions, capacity for involvement
in different kinds of disasters, past experience in different

2 For the communications network, only correlational forms
of network analysis were undertaken.
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kinds of disasters, improvement in disaster traininq, and
preparedness (a composite measure of traininq and planninq
variables).

A correlation matrix of these 15 variables was calculated
to assess multicollinearity. Eiqhteen (17%) of the 105
correlations were .10 or less; 75 (71%) were .30 or less; 96
(91%) were .50 or less; and 98 (93%) were .65 or less. Amonq
the correlations which were above .50, all were inter­
correlations between number of paid or volunteer staff both
pre and post-disaster, the extent of volunteerism, and
recruitment and appreciation of volunteers. These
relationships were expected. All of the variables were kept
in the analysis at this point under the assumption that the
hiqhly intercorrelated variables would be later eliminated
with the planned multivariate analyses.

The next step involved an inspection of the zero-order
correlations between the potential descriptors and the
interorqanizational network variables. Table 6.10 presents
the correlation matrix of descriptor variables with
interorqanizational variables.

Thirty-two (27%) of the intercorrelations reported in
Table 6.10 are statistically siqnificant at .10 or less. Each
of the interorqanizational variables correlated siqnificantly
with at least one of the descriptor variables: number of
linkaqes (pre-2/post-6); nature of aqreement (pre-6/post-5);
number of communication methods (pre-3/post-5); and frequency
of contact (pre-4/post-1). Overall, there were a couple more
siqnificant correlations post-disaster (n-17) than pre­
disaster (n-15), and there were more correlations of .30 or
hiqher post-disaster (n-14) than pre-disaster (n-10). To the
extent that a pattern exists for these results, it is somewhat
similar to the pattern for the social service network
(reported earlier in this chapter).

Of interest is the almost total absence of siqnificant
relationships for post-disaster frequency of contact (only one
at p < .10). What makes this findinq especially noteworthy is
that a very similar pattern occurred for the social services
network (only two siqnificant relationships, both at p < .05).
Why should so many descriptor variables be so Ynrelated to
post-disaster frequency of contact for both the social
services and communications network? One possible explanation
for the communications network is that the variance for post­
disaster frequency of contact is so restricted (standard
deviation=O. 5 ,. see Table 6.8) that statistically siqnificant

133



=_= ~__=---aaa:__..====-:==:~ = ~= ~~-=====:=: ==.iDa:

Table 6.10 . communications Network: correlation Matrix of Pre
and Post-Disaster Interor~anizationalvariable~

with Descriptor variables

Method of Nature of Frequency
Linkages Communication Agreement of Contact

Pre Post Pre Post Pre Post Pre Post

1 -.22 -.06 -.20 -.20 -.42* -.47* -.44* -.05
2 .11 -.22 .38* .40* .57* .47* .41* .18
3 -.04 -.16 .15 .37* -.09 .05 .26# -.21
4 .06 .30* -.39* -.33* .09 .10 -.04 -.19
5 .10 .21 -.06 .01 -.03 .13 -.05 -.24#
6 -.16 -.05 .20 .16 -.17 -.13 .27# -.02
7 .07 .34* -.13 -.11 .24# .15 .13 -.13
8 .08 .42* -.30* -.26# .13 .14 -.07 -.17
9 .10 .15 .20 .22 -.16 -.02 .20 -.17
10 .25# .37* -.08 -.09 .37* .30* .16 -.06
11 .30# .30* .01 .02 .09 .35* .03 -.23
12 .02 .36* -.03 .01 -.04 .10 .14 -.19
13 .00 .08 -.04 .03 .10 .11 .15 .15
14 .15 -.02 .15 .25' .41* .22 .12 .16
15 .18 .10 .01 .18 .23# .48* .05 -.02

* P < .05
# p < .10

1 Due to the length of descriptor variable names, numbers
have been listed to represent each variable. The variable
corresponding with each number is as follows: 1-Prominence in
emergency communication; 2=Funding type; 3=Organizational
formalization; 4=Methods of volunteer recruitment;
S=Expressions of volunteer appreciation; 6a Pre-disaster paid
staff size; 7·Pre-disaster number of volunteers; 8=Pre­
disaster extent to which volunteers are used; 9aPost-disaster
number of paid staff; 10=Post-disaster number of volunteers;
11=Number of communication functions performed; 12=Level of
involvement in disasters; 13-Past experience with disaster
response; 14=Improvement in training this year over last year;
lS=Level of preparedness.

=============~============================-==========-========

134

I
I

r

r

,

I
I



I
I

I
J

1

I
I
,

I
I
I

I
I

relationships do not emerqe. However, the same cannot be said
for the social services network (standard deviation=l.O, see
Table 6.1). Xf variance is not the problem, it can only be
concluded that frequency of post-disaster contact is simply
not related to the descriptor variables used in this study,
and possibly not to any set of predictor variables. xt was
already discovered (Table 6.9 above) that post-disaster
frequency of contact is not related to pre-disaster frequency
of contact. These findinqs toqether suqqest a stronq~y

emerqent quality for post-disaster frequency of contact.

Also of interest, for both social services and
communications, post-disaster linkaqes show a larqe number of
siqnificant relationships with descriptor variables. This
pattern may indicate that orqanizations undertake day-to-day
operations and preparedness activities with an eye toward
post-disaster linkaqes. Xf this is an accurate
interpretation, it provides empirical verification of the
importance of experience, planninq, and so forth. Just as
post-disaster frequency of contact appears to be larqely
emerqent, linkaqes may be larqely anticipated and planned in
advance.

This tension between planninq and emerqence is perhaps
the sinqle most critical issue in disaster preparedness and
response. Results of this study suqqest that the
planninq/emerqence issue is complex. That is, some aspects of
post-disaster networks appear to be more planned, while others
appear to be more emerqent. Moreover, the similarity between
the pattern of the social services network and the pattern of
the communications network supports the idea that, reqardless
of network type, some interorqanizational dimensions may be
more planned (linkaqes), while others may be more emerqent
(frequency of contact).

Related to the above, the communications network
described in Table 6.10 has nine "matched" siqnificant
relationships in the pre and post-disaster conditions. Xn
other words, on nine occasions, a descriptor variable was
siqnificant in both the pre and post-conditions. These
matches miqht be expected, and they indicate that the same
variable associations pertain before, as well as after, a
disaster strikes. This is an indication that the networks
which function followinq a disaster are not totally emerqent,
but rather are built on precedinq relationships. However, it
is also interestinq that eiqht of the siqnificant
relationships in the post condition are not matched in the pre
condition. Hence, an equally stronq statement could be made
supportinq the emerqent nature of the post-disaster network.
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Turning to the descriptor variables, the organizational
operations variables had a total of 14 significant
relationships (mean - 2.8), with public funding leading this
category at five significant relationships out of a possible
eight. This finding is similar to the prominence of "legal
authority" as a descriptor in the social services network
(Table 6.3). The prominence variable (primary vs. secondary
disaster communication organization) had three significant
relationships, all with r > .40 and p < .01. This corresponds
with the organizational "type" variable in social services
network, which was also very important.

The size, proportion, and stability descriptor variables
had a total of ten significant relationships (mean - 2.0).
However, the three volunteer variables, number of volunteers
pre and post and extent of vOlunteerism, accounted for nine of
the ten significant relationships in this category. This
finding is a departure from the pattern in the social services
network, where the volunteer variables do not achieve as many
significant relationships. Could it be that volunteers are
more important in communications than in social services?

The capacity variables had a total of eight significant
relationships (mean - 1.6), with the involvement and
experience in disasters variables together accounting for only
one of the significant relationships.

As with the social services network, the overall zero­
order pattern is complex and additional analysis was necessary
to draw conclusions. A strategy of mUltiple regression was
again chosen to eliminate statistically overlapping results
and reduce the complexity.

Semi-partial correlation coefficients and t-tests of
significance, calculated through mUltiple regression
equations, were used to identify the descriptor variables most
strongly associated with each of the interorganizational
variables. Eight forced-entry regression equations were
established with the descriptors as independent variables and
the interorganizational variables as dependent. All 15
descriptors were applied to the four interorganizational
variables reflecting the post-disaster condition. It did not
make sense conceptually, however, to use three of these
descriptor variables in analysis of the pre-disaster
interorganizational variables. ThUS, 12 descriptors were
applied to the four pre-disaster dependent variables. The
semi-partial correlations were examined for all descriptor
variables in relation to each interorganizat~onalvariable
separately. Those which had a magnitUde of .10 or larger were
entered into the equation. The criterion of statistical
significance of semi-partial correlations used in the new
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equation and any subsequent equations was .10 or less. Semi­
partial correlations indicate the strength of association and
the relative importance of each descriptor variable. Table
6.11 presents the zero-order and semi-partial correlations for
each of the interorqanizational variables and the key
descriptors identified in the series of reqression analyses.

-----=---==-=-----------------------------------------------==
Table 6.11 Communications Network: Zero-order (top number)

and Semi-Partial (bottom number) Correlations of
Pre and Post-Disaster Interorqanizatiopal
variables with Key Descriptors

Method Nature of Frequency
Linkages of Comm. Agreement of Contact

Pre Post Pre Post Pre Post Pre Post

Prominence in -.47* -.44*
Communication -.37* -.44*

Fundinq .57*
Source .52*

Volunteer -.39* -.33*
Recruitment -.51* -.49*

Volunteer -.06 .01
Appreciation .33' .36*

Involvement .36*
in Disasters .36*

Traininq .41*
Improvement .34*

Level of .48*
Preparedness .39*

* P < .05
# p < .10
_z====~z====~=~~__==~~=~ ~ == ==__~ ========
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The findings in Table 6.11 help clarify the
communications interorganizational network, and also
demonstrate the complexity of the network. Seven of the
fifteen original descriptor variables emerged as associated
siqnificantly with one or more of the interorganizational
variables·.'Pw()······()f·······the·······seven······desc:~ipto:z:..····va:z:iableshad onl¥.
post-disaster relationships; two had only pre-disaster
relationships; and three had both pre and post-disaster
relationships. Specifically, preparedness and involvement in
different types of disasters were associated only with post­
disaster interorganizational variables. Public funding and
improvement in training were associated with two of the pre­
disaster interorganizational variables. Prominence in
disaster communication (primary vs. secondary), number of
methods of volunteer recruitment, and number of methods of
expressing appreciation to volunteers are each associated with
one pre- and one post-disaster interorganizational variable.
As with the social services network, different kinds of
descriptors are needed to understand interorganizational
relations under different environmental conditions.

Looking at the categories of descriptor variables,
"organizational operations" was the most well represented
category (Table 6.11), with a total of seven significant
relationships with the interorganizational variables. Four of
these were for volunteer recruitment and appreciation. Thus,

··········'the·s'tl:'ength······e!··volulltee:r······va:riables········in·······commuAication..... netwo,rk
associations remain. The "staff size and composition"
category has no significant relationships at all. And the
"capacity for disaster communications" category has three
significant relationships.

Also of interest, in only two cases was there a
significant relationship both pre and post-disaster for a
given descriptor variable and a given interorganizational
variable. Number of methods of volunteer recruitment was
negatively associated with number of methods of disaster
communication, both pre and post-disaster, and number of
methods of expressing appreciation to volunteers was
positively associated with the same interorganizational
variable, both pre and post-disaster. Regarding recruitment,
it might be concluded that the organizations which do not
recruit volunteers at all (e.g., police, disaster offices)
also have the largest range of communications possibilities.
However, this conclusion does not seem consistent with the
finding that organizations with more communication methods
also do more to express appreciation to volunteers. This

... resul1:isclifficulttoexpla.in.., and is e:v:e.n m,oreconfusing in .
light of the strong (r - .72) positive zero-order correlation
between the recruitment and appreciation variables. Perhaps,
more interesting than an exact explanation of these
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relationships is the finding that there are only two such
associational consistencies for the same variables both pre
and post-disaster. This result indicates that the post­
disaster network is even more emergent than the correlational
analysis (Table 6.10) indicated. The reader may recall that
there was only one such relationship for the social services
network (see Table 6.4), which reinforces this conclusion.

Looking at other significant "organizational operations"
relationships, the prominence in disaster communications
variable is associated negatively with pre-disaster frequency
of contact and post-disaster formalization of agreements.
This finding is probably explained in large part by the number
of volunteer organizations which are prominent in disaster
communications, especially the ham and CB groups and the
militarily-linked MARS groups. These volunteer organizations
tend not to communicate regularly with other organizations on
a day-to-day basis and tend not to work under formal
agreements during a disaster response. The public funding
variable is positively associated with pre-disaster formal
agreements because many of these organizations have publicly
mandated formal relationships with other organizations.

Turning to the significant relationships in the
"capacity" category, estimated capacity to become involved in
various types of disasters is positively related to the number
of post-disaster linkages, which seems to make sense.
Improved training is positively related to more pre-disaster
formal agreements, possibly because much of the improvement in
training is occurring in public agencies, through the expanded
training efforts of Missouri SEMA. Preparedness is positively
related to post-disaster formal agreements, which is not
surprising because the preparedness variable incorporates
planning, and planning often leads to more formal agreements.

Significant relationships are scattered across the
interorganizational variables, although it is perhaps
noteworthy that pre-disaster linkages and post-disaster
frequency of contact have no significant relationships. The
absence of relationships for frequency of contact has already
been discussed. The absence of significant relationships for
pre-disaster linkages is more of a surprise, although this
category had only two zero-order significant relationships
(Table 6.10). Looking at the other interorganizational
variables, we can conclude only that 'significant relationships
are rather evenly distributed and, therefore, that the
variables important to network relations differ depending on
the network dimension of interest.
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Although these results may, at first glance, appear
scattered, and perhaps, therefore, inconsequential, the amount
of variance explained by the relationships in Table 6.11
provides a different picture. The two relationships under
pre-disaste2 formal agreements by themselves yield a mUltiple
R of .66 (R - .44). The two relationships under pre-disaster
method! of communication by themselves yield a mUltiple R of
.51 (R - .26). The two relationships under post-disaster
formal agreements by themselves yield a multiple R of .61 (R2
- .37). And the two relationships under post-disaster meth~ds
of communication by themselves yield a mUltiple R of .49 (R =
.24). ThUS, these relationships are explaining rather larqe
portions of the variance in the interorganizational variables.
The fact that these relationships tend to be "allover the
map" is not a comment on the lack of definitiveness of the
results, but rather is a reflection of the complexity of the
interorganizational relationships.

In general, the sometimes similarity of patterns across
the social services and communications networks is another
noteworthy feature of the results reported in this chapter.
The two networks display rather similar interorganizational
patterns even though they represent two different populations
and were assessed using two different questionnaires at two
different points in time. The similarity of patterns is
suspect in uncovering some basic features of disaster
preparedness networks, even though these networks are
exceedingly complex and interpretation of the findings
remains, at this point, somewhat speculative.

A Note on cooperation and C:on(lict

In addition to the network information described above,
an attempt was also made to assess cooperation and conflict in
the communications network. This assessment was primarily
through observation in the field and use of several open-ended
items on the communications interview guide. Overall, there
appears to be a strong value placed on cooperation,
participants in the network say that organizations cooperate
effectively, and generally this appears to be the case.

When asked to give an example of cooperation, 17 of 34
respondents gave a reply that could be classified as "sharing
resources," generally personnel or equipment resources. Eight
gave a reply that could be classified as "monitoring and
relaying information." Five gave a reply that could be
classified as "coordination and management." Three
organizations gave some other reply. It is interesting that
"sharing resources" was mentioned so frequently. As noted in
Chapter 5, communications equipment, by itself, is seldom lent
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or borrowed. Communications personnel tend to stay with their
equipment. What tends to occur is that personnel and
equipment, as a unit, are shared amonq orqanizations.

This sharinq of resources takes two basic forms. In one
form, volunteers such as ham operators almost literally become
part of another orqanization durinq the disaster response.
For example, the National Weather Service Volunteers qo to the
u.s. Weather Bureau and provide both the personnel and the
equipment to support the Weather Bureau's communication
function.

The second form of cooperation is more interorqani­
zational. Orqanizations maintain their individual identities
but function cooperatively in communications throuqh a
Emerqency operations Center or some other coordinatinq
mechanism. This meshinq of resources is a major
characteristic of disaster communications and is especially
prominent in coordination of the response at the local level,
where a wide variety of communication orqanizations and
technoloqies may be patched toqether to form a system or
"net." For example, st. Louis County now has a mobile
communications trailer which is capable of patchinq toqether
the technoloqies of many different orqanizations.

When asked to describe factors that facilitate
cooperation, 11 of the 34 respondents qave a reply that could
be classified as a "spirit of cooperation." Eiqht others qave
a reply that could be classified as "central coordination."
And 10 additional replies were scattered amonq other factors,
such as "planninq and desiqnation of responsibility,"
"simulations and exercises," and "compatibility of equipment."
It is interestinq that 11 orqanizations first mentioned
"spirit of cooperation," rather than less normative, mor~

tanqible factors such as central coordination or disaster
exercises. The question was not intended to tap this
normative dimension, and its stronq appearance indicates that
the value of cooperation is well-established in disaster
communications in st. Louis, or at least people are tryinq
convince one another that this is the case.

The second stronq theme in "factors that facilitate
cooperation" has to do with central coordination and
desiqnation of responsibility. This theme has emerqed
repeatedly throuqhout the period of the research project. In
part, it was thouqht that this theme arises from the formal,
hierarchical nature of the orqanizations which dominate
disaster response (the FEMA-SEMA structure, police
departments, fire departments, the National Guard, etc.).
These orqanizations heavily emphasize authority and fixed
procedures. However, this emphasis may not always be helpful
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in preparing for disasters. Due to lack of warning and the
violent nature of many disasters, key authority fiqures or key
authority organizations may not be available to direct the
response. Disasters require an authority structure that is
flexible enough to adapt to unforeseen events.

When asked to give an illustration of conflict in
disaster communications, 11 said that there was no conflict.
six gave a reply that could be classified as "lack of clearly
defined channels of authority." Four mentioned problems in
"access to frequencies" or a "need for more frequencies." And
11 other replies were scattered among other types of conflict,
such as "lack of awareness of each other's function,"
"jurisdictional conflicts," and "lack of coordination among
communications agencies." It is striking that 11 respondents
said there was "no conflict." This is believed to be plain
Pollyanna. Some degree of conflict in disaster communications
is nearly inevitable, and, for one reason or another, some
respondents either were overlooking conflicts or did not wish
to mention them.

Among the examples of conflict which were mentioned,
central authority again emerges as a prominent theme, and a
technological issue, access to radio frequencies, is
mentioned. As indicated in Chapter 5, the technological basis
for disaster communication is absolutely critical. Without
proper equipment and access to frequencies, communication
cannot be effective. However, research results once again
suggest that technological considerations are not the primary
issue in disaster communications. There is always room for
improvement in the equipment -- and the equipment is always
being improved. But this by itself is only a necessary, not
SUfficient, prerequisite to effective communications. social
and political factors determine how successfully the
technology is used.

When asked to describe what could be done to reduce
potential conflict, 11 respondents gave replies that could be
classified as "more emphasis on planning and coordination."
six mentioned "more frequencies" or "greater access." Four
suggested a "central coordinating unit."· And three additional
respondents gave replies which were scattered among other
suggestions. The prominence of "planning and coordination" is
very positive here. There is no doubt that more planning and
coordination is needed. And it can be hoped that more rigidly
structured concepts such as "clearly defined authority" or
"central coordinating unit" did not emerge at the top of the
list.
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OVerall, a remarkable deqree of cooperation was found in
disaster communications. The jurisdictional issues which were
mentioned in the first chapter (city vs. county,
municipalities vs. county) are undoubtedly barriers to
communications planninq, and, hence, limit preparedness, but
there is little indication that these factors would be
barriers to actual communication when a disaster occurs.
Rarely was it heard of orqanizations purposefully actinq in
their self-interest, or for narrow political purposes, to the
detriment of an overall response effort. When the time comes,
people and orqanizations tend to work toqether.

subnetworks by Communication Function

Relatively early in the study of the communications
network, a more complex view of what disaster communications
were all about was developed. It was seen that these
communications occur for a variety of distinct purposes, and
the perception was that different communication functions
often had different actors. It was suspected that different
communication functions were orqanized into identifiable
subsystems or subnetworks, perhaps loosely coupled into an
overall disaster communications network. If this picture
could be substantiated, it was felt that a siqnificant
contribution to how disaster communications were typically
conceptualized was beinq made.

As it turns out, full success was not qained in
substantiatinq this more complex communication pattern.
However, a possible problem was in the sensitivity of the
instrumentation. We believe that the communications network
miqht be usefully viewed as interrelated subnetworks. In this
section, the observations and oriqinal conceptualization are
briefly described, and quantitative results are viewed which
speak to this issue.

Based on experience in the field, six possible
subnetworks were identified. These were (1) notifyinq and
warninq the public, (2) communicatinq damaqe assessments, (3)
initiatinq and coordinatinq disaster response at the local
site, (4) coordinatinq disaster response between the local
site and reqional and national aqencies, (5) communicatinq on
a one-to-one basis with relatives and other concerned
individuals, and (6) communicatinq with the qeneral public
about disaster response activities. It may be helpful to
discuss each of these in turn:

Notifying and warning the pUblic. If there is
forewarninq in a disaster situation, the communication
function of notifyinq and warninq the public appears to be
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carried out primarily by government agencies such as the the
u.s. Weather Bureau. The Bureau acts through the Emergency
Broadcast System (EBS), which in turn operates through
commercial radio and television stations. In the case of
weather disaster, amateur radio operators playa key role as
trained "spotters" of tornadoes and severe weather. Another
"channel" of warning goes through local disaster preparedness
offices and into siren or loud speaker systems, if these
exist. This function would seem to be fairly well-defined and
organizational participants are well-known. And, although
procedures for this function tend to be standardized, the
warning function does not always go completely smooth. For
example, one (unsubstantiated) report that the key EBS station
in the st. Louis area had been known to take advantage of its
position by "scooping" the disaster story before sending it
out to other stations in the EBS system.

It might be useful to note here that another important
communication function, public awareness and education, also
occurs prior to disaster but is different from warning.
Public awareness and education occurs over an extended period
of time. This function, although not dealt with in this
study, involves yet a different subset of organizations
including, for example, the school system.

Communicating damage assessments. The first major
communication function following a disaster is to assess and
report the extent of damage, both physical and human. This
function is very critical because, based on damage reports,
appropriate resources can be mobilized. Unfortunately, early
information on damage tends to be unreliable. One official
put it this way: "Immediately after a disaster, 50 percent of
the information is inaccurate." Therefore, the major disaster
response agencies have established specific, structured damage
assessment procedures, and people are trained in these
procedures. Official damage assessment and communication is
carried out primarily through the office of the local disaster
official, who reports to the county, which reports to SEMA,
which reports to FEMA, as needed. On the human side, the Red
Cross has similar procedures for assessing and reporting the
extent of human need through its hierarchical structure.

~nitiating and coordinating the response at the local
site. Initiating and coordinating the response at the local
site involves communication among several organizations, led
by the office of the local disaster official. Generally
through an Emergency operations Center (EOC), representatives
of the mayor's office, the emergency preparedness office,
police, fire, water department, street department, and the Red
Cross coordinate the local response. Amateur radio operators
often support this major communication function and may be
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trained as back-ups on all of the communications equipment.
participatinq orqanizations are desiqnated in advance and have
qenerally practiced their response activities. The EOC will
qenerally have a larqe status board so that all parties are
visually informed of major problem areas, deploYment of
resources, etc. Radio communication is formed by a team of
dispatchers, qenerally in an area separate from other
activities to facilitate clear transmission of messaqes. The
system has to be well planned, yet flexible, because it must
respond to unexpected events and coordinate unexpected
resources.

outside of the EOC, at disaster problem areas,
communication may be more chaotic. Typically, more
information comes into the EOC than qoes out. Updatinq on the
status of events is a continual problem. In some cases,
volunteer citizen band communication qroups may be helpinq
with the response and these may not be well-inteqrated into
the overall communications system.

In a full-scale disaster simulation in one community,
there was an opportunity to watch an EOC in operation. One of
the most strikinq features about this simulation was the
extent to which orqanizations understood their respective
roles in the response. Communication was not always perfect ­
- indeed, communication was identified as th§ major problem in
the simulation debriefinq -- but key actors knew what was
supposed to happen, even if events sometimes interfered with a
textbook response.

Coordinating the disaster response between the local site
and regional and national agencies. If a disaster is more
severe, local officials (in st. Louis County, for example)
would call in the County Office of civil Preparedness, if
still more severe, SEMA would be called, and if needed, FEMA
would be asked to direct the response. In a major earthquake
disaster, for example, it is likely that FEMA would direct the
response. As mentioned above, the Red Cross has a similar
hierarchical structure of local, reqional, and national
responsibility. This hierarchical response arranqement
requires effective communication between the local site and
state, reqional, and national offices. This critical
communication function appears, in important respects, to be
different from actual coordination of the local response.
Typically, there are problems in communication across levels
within the same meqa-orqanizational structure.

Communicating on a one-to-one basis with relatives and
other concerned individuals. In any major disaster event,
there is an immediate need on the part of thousands of
individuals and families to communicate with relatives or
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others who may be concerned about their well-being. This
communication "traffic" immediately clogs existing telephone
lines. Several organizations play important roles in
facilitating this communication function. These are the
telephone company, amateur radio groups, and the Social
Services Department of the Red Cross. The latter reqularly
performs individual communication services for military
personnel around the world and, in a disaster event, these
resources are used for individual civilian communications.

COmmunicating with the general public about the response
effort. After the response is underway, the general public
must be informed about the extent and severity of damage,
current risks, precautions they should take, areas to avoid,
and how they might help those who are more severely affected.
Once again, this communication function occurs primarily
through the commercial media (radio, television, newspapers),
but unlike the warning function, EBS does not play a role.
Disaster response organizations contact the local media (or
vice versa). A well-planned EOC, for example, will have a
person and telephone assigned to the media. In the case of
the Red Cross, information going to the general public about
needed supplies, financial resources, and so forth goes
through the Public Relations Office to radio and television
stations.

It was also observed that this function of communicating
with the public often serves another communication purpose.
organizations, both public and private, use these
opportunities to project a positive public image. Indeed,
there are occasions when organizations compete for recognition
from the media. Perhaps, it is no accident. For example,
that Red Cross communicates with the public through an office
called "Public Relations."

Quantitative results on subnetworks. What appeared to be
the communications "reality" from observations in the field
was not well reflected in quantitative results. On a ten­
point scale (0 to 9) each organization was asked to rate the
extent to which they were involved in each of the six disaster
communication functions described above. As expected, of
course, the organizations would fall into different functional
categories. However, instead, organizations tended to rate
themselves highly on a number of different functions (these
results are reported in Chapter 5). Not surprisingly,
therefore, the six functions were highly intercorrelated -- 11
(73%) of the 15 zero-order correlations were significant at p
< .10 or less. With such a high degree of intercorrelation,
analyses could not be carried out with the variables as they
were.

146

f

I
I



I
,

I
,

1

I
t

I
,

I

A close look at the correlation matrix led to the
following decisions: (1) "Initiating and coordinating the
disaster response at the local level" was combined with
"initiating and coordinating the disaster response at the
regional and national level." This new variable was called
"coordinating response." (2) "Notifying and warning the
public" was combined with "communicating with the general
public." This new variable was called "communicating with the
public." (3) "Communicating one-to-one with relatives" was
omitted because it was intercorrelated with allot the other
tive variables. And, (4) "communicating damage assessments"
was omitted because it was intercorrelated with the neWly
created "public" variable. Following these rather harsh but
necessary simplitications, only two communication function
variables remained: coordinating response and communicating
with the public, but at least these were statistically
distinct.

At this point, the story becomes .more encouraging.
First, the two communication tunction variables were
correlated with 14 of the descriptor variables (the descriptor
variable "number of communication functions" was omitted
because this variable was a composite of the communication
tunction variables). Ten (36%) ot the 28 zero-order
correlations were significant at p - .10 or less. In no case
did both communication function variables correlate in the
same direction siqnificantly with a given descriptor variable.
The largest correlations were "communicating with the public"
with "involvement in disasters" (r - .54, P < .001), and
"coordinating response" with "preparedness" (r - .48, P <
.01). The former indicates that organizations which
communicate with the public do so for all types ot disasters.
The latter indicates that organizations which coordinate
disaster response also undertake the most training and
planning.

Turning to the interorganizational variables, six (38%)
ot a possible 16 zero-order correlations were siqniticant at p
- .10 or less. Three ot these were pre-disaster conditions
and three were post-disaster conditions. In no case did both
communication tunction variables correlate in the same
direction siqnificantly with a given interorganizational
variable. The largest correlations were "coordinating
response" with "post-disaster formalization of agreements" (r
- .56, P < .001), and "communicating with the public" with
"post-disaster frequency ot contact" (r - -.49, P < .01). The
former indicates that organizations which coordinate response
also have the most formal agreements. The latter indicates
that organizations which communicate with the public tend not
to communicate with other organizations very frequently during
disaster response.
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At this point, there is evidence that these two
communication functions, coordinating the response and
communicating with the public, are undertaken by different
subsets of organizations and are each significantly related to

. several·······but·······differen:t······desc:riptor······and········interoz:ganizational
variables. This finding, while not terribly dramatic,
provides empirical support for the idea of subnetworks in
disaster communications. with a more refined
conceptualization and different design of the questionnaire,
it is thought to be likely that a larger number of functional
subnetworks could be identified.

Summary

Each of the techniques employed had advantages and
disadvantages. Correlation analyses had particular merit in
sorting out some of the network complexities and identifying
potentially useful variables, but these analyses provide a
compartmentalized picture of the network. Graphic depictions
on representational maps provided excellent overall
impressions of the networks, however, these descriptions are
static and limited to two or three variable accounts •

.... A:b·stract······qraphic·······depict·iens······provided······gJ:!eater.. control .... in
illustrating aspects already understood; they would have
little, if any, use in exploratory research.

Blockmodel and cluster analyses offer alternative methods
to discover homogeneous groupings within networks, but both
are complicated and difficult to interpret. Identifying
blocks and clusters is only a first step in network analysis,
and therefore these techniques must be seem as a means to an
end, not an end in themselves. What they do offer is a kind
of window into the data and if carried far enough they may
provide insight for the development of causal models for
future interorganizational network analyses.
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CHAPTER 7

CONCLUSIONS

The research described in this report leads to many
possible conclusions. Some of these conclusions are quite
well-founded, while others are more speculative. In this
final chapter, we present a limited number of conclusions that
are well-founded. Conclusions are presented in three areas:
(1) theoretical contributions, (2) recommendations for future
research, and (3) practice guidelines.

Theoretical contributions

A major objective of the project has been to take steps
the toward development of theory for understandinq disaster
preparedness. Drabek et ale (1981) observe that, "Manaqement
of such differentiated and loosely coupled emerqent networks
must be viewed as a unique and leqitimate problem for which
existinq theories of private firms and public bureaucracies
have limited applicability." A major objective has been to
use the empirical foundation of the study to suqqest
theoretical perspectives that may be helpful in understandinq
and developinq knowledqe in this area. The five most
important ideas for theory construction are suqqested.

o conceptualize different networks for the various
preparedness functions.

Social services and communications are two distinct,
althouqh interrelated, networks. This point may seem
elementary, but it was not anticipated at the beqinninq of the
project and it has implications for how disaster preparedness
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networks are conceptualized. Because there are a number of
important and distinct functional areas in disaster
preparedness and response, the overall network is no doubt a
very complex structure. A promisinq direction miqht be to
combine elements of functional and neo-functional socioloqical
theory (Parsons and Shils, 1951; Alexander, 1981-84) with
network analysis. Political-economy views of orqanizations
(Za1d, 1970; Wamsley and Zald, 1973; Benson et al., 1973;
Benson, 1975) may also contribute to assessinq power and
position amonq functional subnetworks.

o Xnter-re1ate mUltiple network dimensions.

Results of the study leave no doubt that a qiven network
looks very different dependinq upon which interorqanizationa1
variable is beinq considered. Moreover, each
interorqanizationa1 variable is associated with different sets
of orqanizational variables. In short, networks are composed
of multiple dimensions which are associated in complex
patterns. In liqht of this, it is a qross oversimplification
to conceptualize networks alonq only one interorganizationa1
dimension, as many studies have done. Nor should it be taken
for qranted, as Benson et ale (1973) seem to suqqest, that
several interorqanizational dimensions are likely to be
"balanced." That is, if one is "adequate," others are likely
to be adequate as well. We have found no such consistency.
The complexity of multiple interorqanizational dimensions is
difficult to handle in a research project, but doinq so
enhances both the theoretical and practical possibilities for
useful results.

o Shift from organization-specific to organization-type
networks to expand the basis of comparison and
genera1izabi1ity.

Network patterns are defined by organizations havinq a
relationship alonq several dimensions. The complexity of the
network pattern increases as new 1inkaqes are added. Because
of the complexity of describinq and graphically presentinq
organization-specific patterns, it was found that co11apsinq
specific organizations into types provided a useful extension
of organization-specific analysis. The organizational types
network extends genera1izability of the findinqs because
organizational types are common to all moderate and 1arqe
metropolitan areas. In addition, the smaller number of nodes
simplifies the analyses of network relations which makes it
easier to understand complicated patterns. The shift from
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organization-specific to general types for analysis of larger
networks, therefore, holds promise for generalizing findings
of networks.

o Use idea o~ "planned emergence" 1:0 in1:egra1:e planned and
emergen1: ~ea1:ures o~ disas1:er response ne1:works.

The importance of emergent networks, as suggested by
Drabek et ale (1981), has been further documented. But, in a
disaster situation, the mUltiorganizational network which
operates will be to some extent planned and to some extent
emergent. The concept of "planned emergence" refers to a
network's capability to emerge in a variety of forms depending
upon the characteristics of the emergency situation.
Theoretically, this idea can be related to network
improvisation and to the concepts of emergent systems and
temporary organizations (Quarantelli, 1977; Gillespie and
Perry, 1976).

However, unlike some of the earlier conceptualization of
emergence by observers such as Clifford (1956), Form and Nosow
(1958), Warheit (1968), and Brouillette (1971), results of the
present study indicate that the disaster response pattern is
not altogether informed and spontaneous. Large and basic
structures of the response are both formal and planned.
Therefore, looking at these sys1:ems as totally emergent is a
misrepresentation. Disaster response systems are both planned
and emergent. This conceptualization is consistent with the
findings of Raker and Friedsam (1960), M & H Engineering and
Memphis state University (1974), and Drabek et ale (1981;
1982).

Planning vs. emergence suggests issues of balance and
integration. The appropriate balance of planning and
emergence in any given situation depends on both the degree of
predictability and the expected impact of a disaster event.
To the extent that a hazard is predictable, there is a greater
potential for the planned component of networks to become
highly developed. And to the extent that a predictable hazard
is expected to be of major proportions (catastrophic), there
is greater incentive to develop the planned component of
mUltiorganizational response. Emphases on both planning and
emergence facilitates integration of the different forms.

o conceptualize optimal levels of network development.

In many respects, the emergency social services network
in st. Louis is not well developed. While this is not a great
surprise, it does seem inconsistent with the crisis nature of
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many social service activities. social workers are often
trained in crisis intervention techniques and these skills
would be especially useful in disaster situations. Yet, some
organizations which provide these services do not view their
organization as disaster-relevant. This finding suggests the
idea of network development vs. underdevelopment.
Underdevelopment might be defined as a situation where
available resources are not effectively incorporated into the
network. It seems likely that some interorganizational
networks use resources better than others. Of course,
networks can also be overdeveloped. In preparedness networks,
much attention is placed on cooperation and coordination, with
an emphasis on developing more and more linkages between the
organizations in the network. More linkages are better to the
extent that they serve a useful purpose and mechanisms are in
place to effectively and efficiently use them. More
theoretical work is needed in conceptualizing optimal levels
of network development.

Recommendations Por Future Research

Many of the suggestions that could be made for useful
directions in interorqanizational research have already been
made by others (Drabek et ale 1981; Gillespie and Mileti,
1979b; Mulford, 1984). The recommendations offered here are
limited to the most important ones stemming directly from the
findings of this study. The study provides clear evidence to
suggest several productive directions for future research.

o More research should be done to confirm and refine
the concept of "Inteqrated Emerqency Manaqement System"
(IEMS).

A surprising finding in the current project was that the
vast majority of organizations in both the social services and
communications networks did not greatly differentiate their
preparedness by type of disaster. The idea of an Integrated
Emergency Management system (lEKS) seems to be operative in
st. Louis. Except for civil disturbances and chemical spills,
the networks are about equally prepared regardless of disaster
type. Therefore, it may not be particularly useful to
undertake future studies which attempt to differentiate
networks by type of disaster. It makes more sense to
conceptualize studies and organize findings in relation to
common resources than in relation to different disaster
agents. Area-wide studies of networks are needed to identify
structural patterns conducive to further promotion of lEKS.
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o Hore s~udies of orqaniza~ion-specificne~works should be
done usinq ordinal and in~erva1 level measures of
in~erorqaniza~iona1re1a~ions.

Xn~erorqaniza~iona1 instrumentation was developed to be
s~raiqhtforward and easy to complete, yet provide a precise
basis for network analysis. The instrument developed is a
contribution to network research methodoloqy. Each
orqanization was asked to list, in order of importance to
them, at least two and no more than ten of the most important
orqanizations with which they work, first on a day-to-day
basis and then durinq a disaster response. Three questions
followed this list and were located in close proximity so that
the oriqina1 list could be referred to, orqanization by
orqanization. Moreover, the three interorqanizational
variables were desiqned with scales of four to seven response
points or cateqories. The instruments allow collection of
network data on an orqanization-specific basis and with
ordinal and interval measures for each interorqanizational
variable. A1thouqh the analysis to date only "scratches the
surface," the data collected with this instrument permit more
refined network analyses than has been possible with
instruments reported thus far in the literature (Morrissey et
al., 1982).

o S~udies of preparedness ne~works should use disas~er

scenarios ~o provide a uniform basis for examininq
perceived response pa~~erns.

The advantaqes of usinq a disaster scenario outweiqh the
disadvantaqes, and, with additional research, comparisons
between actual and perceived response networks would be
possible. The disaster scenario was useful in elicitinq
"post-disaster" information. " At first there was skepticism
about the validity of scenario-based responses, so special
attention was qiven to makinq this portion of the
questionnaire as valid and realistic as possible. "Worst
case" scenario methodoloqy was rejected in favor of a reqion­
wide moderate disaster scenario -- an earthquake -- because
(a) it was believed that most of the orqanized volunteer
qroups would report a complete lack of preparedness if
presented with a catastrophic disaster, thus restrictinq
variance in our measures, and (b) the wide-scope moderate
disaster would maximize the need for interorqanizational
coordination across the social, political, and economic
boundaries of the metropolitan area. To assure validity, the
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earthquake scenario was written in line with the empirical
damage assessment literature and was pre-tested with local
emergency management officials.

o Hore ~im. ~han is usually alloca~.d in survey research
should be allowed ~o collec~ da~a on ne~work popula~ions.

Because the research goal was to describe network
characteristics, it was necessary, insofar as possible, to
assess the entire population of organizations. This required
(1) immersion/familiarity with the field, and (2) persistence.
Numerous calls were made, letters sent, new questionnaires
were sent when old ones had been "lost," personal visits to
offices were made, meetings were attended to contact people,
and one person's home was visited. This process of data
collection is very time consuming and, therefore, researchers
doing network studies which examine entire populations of
organization should allow for this in developing their study
plans.

o Longitudinal stUdies of networks are needed to capture
dynamic qualities and assess the effects of changes in
key roles or organizations.

The design of the current project was cross-sectional.
It was intended to describe interorganizational networks, but
not to trace changes in those networks over time. Although
the organizations in the network were relatively stable, some
changes in key positions were encountered. As a result of
this dYnamic quality, network characteristics are likely to be
different when assessed at different points in time. This
raises the questions of how much, in what ways, and in what
patterns these network changes occur. The only way to
systematically address these questions is through
longitudinal research designs in which the same networks are
assessed at different points in time.

Applied Conclusions and Practice Guidelines

In a bluntly worded comment in the Natural Hazards
Observer, La Valla and Stoffel (1983) note that "much time,
effort, and money continues to be spent on natural hazards
research. Unfortunately, however, the volumes of valuable
research findings and conclusions often are not disseminated
to, or are ignored by, the emergency coordinators, planners,
responders, and the general public who could benefit." La
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Valla and Stoffel then detail some of the problems in using
disaster research findings. These include: (1) results that
are too "scientific" or too vaque for practitioners; (2)
limited dissemination of research findings; (3) resistance on
the part of practitioners to dissemination of research results
for political or personal reasons; (4) frustration, and hence
resistance, on the part of practitioners who perceive that
scarce dollars are spent on research rather than practice; (5)
perceptions on the part of emergency managers that much
research is only for the self-gratification of the research
community; and (6) emergency management and training programs
often do not use research results. These and other sharp
criticisms are often heard among the emergency management
practice community. In the research reported here,
recoqnition has been given to the potential pitfalls between
research and practice and etforts have been taken to reduce
the problems and enhance the usefulness ot results.

Involvement in the tield during the course ot the project
brought not only sensitivity ot the concerns of emergency
managers, but also an enhancement ot credibility among
practitioners. Skepticism ot research was encountered at the
beginning of the project, however, with continued meetings,
listening, and explanation and discussion of our work, the
project moved into a position ot acceptance and trust. In
fact, atter a time, the project team developed a reputation of
always being at any meeting where emergency management was
discussed. These hundreds ot hours in the field were well
spent. As a result of this commitment to relevance for the
practice community, it is believed that the project will be
able to more effectively meet its final objective: to
interpret and transfer research findings to emergency managers
through the development of practice quidelines.

o The critical role of volunteers should ~e more clearly
recognized and more sophisticated systems for
identifying, recruiting, training, motivating, using, and
rewarding volunteers should ~e developed.

Results of the study confirm that organized volunteers
are a critical resource in disaster preparedness. Because of
the uncertainty of disaster occurrences, it is unrealistic and
potentially wasteful to rely only on paid staff to respond to
an event which mayor may not occur. While paid staff may be
seen as the first line of defense in a disaster situation,
effective preparedness for either social services or
communications clearly does not and cannot occur without
volunteers. The Red Cross does a very good job in this area.
However, there are other, perhaps complementary, models worth
considering. As mentioned in the introductory chapter, some'
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countries have initiated systems of civilian national service
in which disaster relief is one of the service options
(Sherraden and Eberly, 1982; Landrum, 1982). At the public
policy level, a nationwide Disaster Corps might be one
institutional mechanism to overcome inadequacies in training
and channeling voluntary efforts in disaster response.

o Emergency social services planning should make a greater
effort to identify resources, contact peripheral or
potential service providers, and facilitate their entry
into the preparedness network.

Some social service organizations are much more involved
than others. In general, the network is underdeveloped in the
sense of taking advantage of existing resources. Related to
this observation is the need to know which of the peripheral
organizations are likely to emerge to assist in social
services, even though they may not now be part of the day-to­
day network.

One of the clearest findings in the social services
network was the difference between emergency management
organizations and social service organizations. This
bifurcation surfaced in virtually every type of analysis
undertaken. One clear example in the field was the split
between emergency managers and social service providers on the
newly-formed Disaster Resource Council. In this situation,
social service organizations felt that it was necessary to
meet separately so that they could address their concerns.
This seemed, in some ways, to defeat the purpose of the
Disaster Resource Council, which was intended to draw
different organizations and functions together.

The study found that emergency management and social
service organizations have something to offer each other in
promoting preparedness. Emergency managers demonstrated a
greater understanding of the chain-of-command through the
various levels of governmental agencies involved in disaster
responses. On the other hand, social service organizations
seem to be much more adept at recruiting, training, and
motivating volunteers. communication and training mechanisms
should be developed which allow these types of organizations
to work together and draw on each other's strengths.

o Because the spirit, if not the letter, of the XEMS
concept is well-established, it should be used as a
basis to launch increased development of a full area­
wide disaster preparedness network.
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Apparent familiarity with the IEMS concept was more
widespread than anticipated, but when asked to describe what
IEMS means, some organizational representatives were not able
to give an accurate definition. These, typically, were the
social service personnel. This was not the case among
emergency management officials, who were generally
knowledgeable about IEMS. The active training program of The
Missouri state Emergency Management Agency (SEMA) has been
effective in introducingIEMS to emergency managers. Even
among organizations that did not know about IEKS, however, the
spirit of this concept was widespread. That is, most
organizations said they were prepared to respond to many types
of disasters. We did not find different networks for
different types of disasters. As one official of the Red
Cross put it, "a disaster is a disaster."

o Emergency managers in the st. Louis area should review
and consider flexible response systems which take into
account the jurisdictional blindness and uncertainty of
disaster situations. Such a system should be adopted and
its use should be regularized through application to many
different situations, large and small.

The theoretical concept of planned emergence has direct
practical implications, both descriptively and prescriptively.
There is great fluidity in preparedness networks and the
circumstances of a particular disaster determine, in many
ways, how roles knit together to form a response pattern.
Planned emergence describes a system of disaster response
which is a planned, yet flexible, system which can assume
different patterns depending on the needs and constraints of a
particular emergency situation. One example of such a
structure is the Incident Command System (ICS) model which has
been adopted in California (Boise Interagency Fire Center,
1983). This system is based on prescribed roles and is
designed so that different individuals and organizations can
be assigned to different roles as needed. While the ICS model
was developed as an integrated response approach to range and
forest fires which burn across jurisdictional boundaries, it
can easily be adapted to all disasters, large and small, so
that the system can be commonly used and accepted. This
regular use of a planned-emergent system is vital to its
acceptance in a major disaster situation.

o continuation of multi-state planning in the central
United states is desirable. Kissouri SEMA should enhance
efforts in joint City-county planning in the st. Louis
metropolitan area. st. Louis County should make a
greater effort to communicate constructively with
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emergency managers in ~h. municipali~ies. The Red Cross
and o~her leading service providers should clariry wi~h

local uni~s or governmen~ ~heir role(s) and an~icipa~ed

procedures in a disas~er si~ua~ion.

This report has noted several categories of political
fragmentation which interfere with disaster preparedness.
These jurisdictional barriers are long-standing and they will
not be easily overcome, however, continued efforts to forge
cooperation across political boundaries is of the greatest
importance. In addition, there are competing
authority/responsibility issues beyond those of governments,
particularly between the large voluntary organizations and
local governments. There are different opinions about who is
responsible for what, when, and how that responsibility will
be implemented.
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APPENDIX A

Authority: Local, state, federal, or private

I
I
I

Agency Name

Street Address

, City

Telephone

j Contact Person

CORTAC1' SHEB't

State _ Zip _

1. Has your agency ever provided emergency services to the community during a
disaster? (Por example, in response to earthquake, tornado, fiood.)

yes _

2. What role does your agency play in emergency response to natural disasters? (POl'
example, food, shelter, clothing, damage, assessment, communications, etc.)

a)

b)

c)

d) multiple D

3. Does your Slfency provide specific services in emergency communications or social
services?

a) Emergency commlDlications. (Por example, early warning, coordinating
response efforts, damage assessment and reporting, search and rescue, etc.)

b) Emergency social services. (Por example, reuniting families, referral and
linkage to professional services, chnd care and supervision, counseling, etc.)
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· APPENDIX J~

Name of Organization ---:- _

Address _

City & Zip Code

Contact Person _ Phone Number _

··Thlald.ntlfylnglnform.tlonh.sb••n···drawnfromourreco.rds•.
Pl•••• corr.ct .ny p.rt of It th.t I. Incorr.ct.

IA IWASHINGTONUNIVERSITYJ;;L IN ST LOUIS

NATIONAL
SCIENCE
FOUNDATION

QUESTION NAIRE
DISASTER VOLUNTEER PROJECT*

Washington University
George Warren Brown
School·····of··S·ociaIWork.

Box 1196
St. Louis, MO 63130

889-6613

This questionnaire has been designed to collect information about emergency social services in
the Sl Louis metropolitan area Two kinds of information are requested: (1) information about your
organization and the services it delivers, and (2) information about how your organization works
with other organizations involved in emergency services.

The questionnaire asks aboutthe day-te-dayactivities of your organization aswell as what happens
when disasterstrikes. The first twenty questions focus on day-te-day activities and ask for informa­
tion about your organization and also its relations with other organizations in the community. Then,
there are thirteen questions about your organization and its relations with other organizations dur­
ing a disaster.

·Short Title for "Mapping N.twork. of Organized Volunt••rs for N.tur.1 H.z.rd Pr.p.redn...." • proJ.ct
funded by the National Scl.nc. Foundation, Socl.tal R••pon•• to E.rthquak. Haz.rds Mitigation Program,
Grant No. CEE·8314421.

170

I

I
I

I
I
I



,
,
I
I

SECTION I

INFORMATION ABOUT YOUR ORGANIZATION DURING DAY-TC>DAY
(NON-DISASTER) OPERATING CONDITIONS

The first set of questions below concerns characteristics of your organization or unit. The
word "organization" Is used to refer to those units (divisions, departments, groupings or
total organizations) that are prepared to respond to disaster. The questions In this section
ask for Information that describes your organization during day-to-day conditions or at Its
lowest level of readiness to respond In the event of a disaster. Please be candid in giving
responses that accurately represent your organization.

J
1. Which of the following types most accu­

rately describe your organization?
Check more than one if appropriate.

a. social service agency

b. mental health agency

c. neighborhood organization

d. religious organization

e. fire department

f. police department

g. city or county disaster office

h. hobby club or recreational club

I. service club or organization

j. military unlt _

k. youth group or youth organlzatlon _

I. senior citizen organlzatlon _

m. school or unlverslty _

n. commerclalenterprlse _

o. transportation servlce _

p. fraternal organization _

q~ health cllnlc _

r. hospltal _

L other (please describe):

1.

2.

171

2. Is the main office of your organization in (a)
the City or (b) the County ?

If It Is In the City go to question 2a. If It Is In
the County go to 2b.

2a If your organization is located in the city,
where is your organization prepared to
offer its services? Check the most appro­
priate response.
.. only In this nelghborhood _
b. In this neighborhood and In others where

formal agreements exlst_o__
c. In this neighborhood and In others when

requested and authorlzed _
do anywhere In St. Louis Clty _
e. anywhere In the metropolitan area (MI..

sourl side) _

2b. If your organization is located in the
county, where is your organization pre­
pared to offer its services? Check the
most appropriate response.
.. only In this munlclpallty _
b. In this municipality and Inotherswhere fo,,"

mal agreementa exlst _

c. In this municipality and In others when r..
quested and authorlzed _

do anywhere In the county _
.. anywhere In the metropolitan area (MI..

sourl side) _

3. Which of the following most accurately de­
scribes the funding base of your organiza­
tion? Please select only one.
.. govemment soun:es _
b. non-govemment sources _

c. both govemment and
non-govemment sources _

4. Which of the following most accurately de­
scribes the legal authority directing your
organization?
.. public (govemmental) authorlty _
b. private no.for-proflt _
c. private for-proflt _
do both public and prlvate _

1 , , ,.__• ••••• •••1 __._11•.•.11_.111••11••11111•••111111••111..1.11•••••11•••11 111111111111••11••1111_.11111 •• 111.11 III' ••• 1111 111111 I III1III1IIII111111



5. Given the goals of your organization, what is the capacity of your organization or unit to respond to
the following types of disasters? Assume that it is noon on a weekday in mid-March. Please circle the
appropriate number for capacity level of each type of disaster listed.

capacity

no low medium full

a. earthquake 0 1 2 3 4 5 8 7 8 9

b. flood 0 1 2 3 4 5 8 7 8 9

c. tornado 0 1 2 3 4 5 8 7 8 9

d. plane crash 0 1 2 3 4 5 8 7 8 9

e. severe heat or cold 0 1 2 3 4 5 8 7 8 9

f. blizzard/Ice storm 0 1 2 3 4 5 8 7 8 9

g. fire/explosion 0 1 2 3 4 5 8 7 8 9

h. hazardous materials accident 0 1 2 3 4 5 8 7 8 9

I. other (please list):

1. 0 1 2 3 4 5 8 7 8 9

2. 0 1 2 3 4 5 8 7 8 9

3. 0 1 2 3 4 5 8 7 8 9

6. During the past three years, how often has your
organization or unit actually responded to the
following types of disasters? Please enter the
number of times responded for each:
L ..rthqu.ke _
b. nood _

c. tom.do _
d. pl.ne c,..h _
....v.,. h..t or cold _
f. bllzurdllc. stonn _
sa. f1re/explo.lon _
h. hUllrdou. m.t.rI.ls .eeldent _
L oth.r(pl.... llat):

1.

2.

3.

7. During day-ta-day operations, how many
members in your organization are paid a
salary for their work? _

8. How many of the paid members that you
listed in question 7 have been with your
organization for less than one year?

9. How many of the regularly active members in
your organization are volunteers? _

10. How manyofthevolunteers listed in question
9 have been with your organization less than
one year? _

11. How does your organization express its
appreciation to the volunteers who work for
your organization. Please check each that
applies:

L provide fonn.1 mining .nd c.rtlflc.tlon

b. glv••w.rd.. elutions or Indlvldu.1 I.tter of
recognition _

c. provld. bedg... Inslgnl. or Id.ntlfylng .pp.,.1

d. glv. p.rtle.. picnic. or b.nqu.u for r.eogn"
tlon of ..rvle. _

12. During the past three years, how many dif·
ferent times has a representative of your
organization participated in a training ses·
sion related to disaster preparedness?

13. During the past three years, how many dif­
ferent times has a representative of your
organization participated in simulated disas-
ter exercises? _

14. During the coming year, how often will a
representative of your organization par­
ticipate in a disaster response training ses-
sion? ~

15. During the coming year, how often will your
organization participate in a field disaster
exercise? _

16. Are you familiar with the meaning of the term
"Integrated Emergency Management
System"? Yes__ No__

I
I

I
I
I

I
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SECTION II

17. Please list, in the orderof importance to yourorganization, the names ofat least two and no more than
ten of the most important organizations that your organization works with on a day-ta-day basis.

INFORMATION ABOUT RELATIONS BETWEEN YOUR ORGANIZATION AND OTHER
ORGANIZATIONS DURING DAY-TQ-DAY OPERATIONS

Now we have a few questions concerning the relationships between your organization and
other organizations in the community. First we ask you to list each particular organization
that you deal with on a day-to-day basis. Then, for each of the organizations you list, we ask
three questions (18,19,20) about the day-to-day relationships between your organization
and each one listed In question 17.

f. _

g._--------------
h. _

i. _

b. _

L _

c. _

d. _

J

I
I

I
J

J

.._-------------- J. ------ _

In responding to the next three questions, please keep the organizations In the order you
listed them in question 17 so that your responses to questions 18, 19, and 20 match with
those in question 17. For example, if you listed the Boy Scouts as the most Important
organization you deal with in 17a, then your responses to 18a, 19a, and 20a should each
refer to the Boy Scouts.

18. Pleasecheck the services delivered and received byyourorganization in its dealingswith each ofthe
organizations listed in qu~stion 17.

Personnel

SERVICES DELIVERED AND RECEIVED
FROM OTHER ORGANIZATIONS

Equipment Building Financial Information Training
& Suppli.s or Land & R.f.rral

L _

b. _

c. _

d. _

.'---
f. _

g._--
h. _

L _

J.---
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19. Please check the nature of agreements between your organization and each organization listed in
question 17.

NATURE OF AGREEMENT

Awarene••
But No
Agreement

a. _

b.===
c. _

d. _

e. _

f. _

g._--

h. _

1. __-

j._--

Ca.ual
Verbal
Agreement

Explicit
Verba'
Agreement

Written
Formal
Agreement

Legally
Mandated
Agreement

20. Please check the response that best describes the frequency of contacts made between your
organization and each organization you have listed in question number 17.

Fewer Than
One Per
Month

a. _

b. _

c. _

d. _

e. _

f. _

g._--
h. _

1. __-

.. J._""""",,,,,,,,

FREQUENCY OF CONTACTS
Monthly Weekly
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SECTION III

INFORMATION ABOUT YOUR ORGANIZATION DURING DISASTER CONDITIONS

The remaining questions concern the activities of your organization during a disaster. A de­
scription of a particular disaster, an earthquake, has been provided to help make the Infor­
mation you give us about your organization more useful. Please read carefully the following
description of an earthquake and answer the questions as if this particular disaster
actually happened.

DESCRIPTION OF EARTHQUAKE

The earthquake happened on a weekday in mid-March at 6 p.rn. The shaking was present only for a
few minutes, though the effects lasted for several days (delayed structural collapse, fires, etc.).
Although the potential for an earthquake had long been known, there was little forewarning and no
visible signs of the impending disaster. All sections of the metropolitan area have been affected.
One-fourth of all physical structures have been damaged to some degree, and one-in-ten have
been rendered unlivable or unsafe. One in one-hundred have partially or fully collapsed. People
have sustained injuries by falling down or by being hit with falling debris. Broken bones, cuts and
lacerations are the most common injuries. About ten percent of the population have been mildly
injured. requiring care but not hospitalization. About one percent of the population has sustained
serious injuryand will need immediate care. About ten percent of all telephone lines are broken, and
one in ten of all street intersections have been blocked by f100ding, breaks, obstructions, and bridge
damage or collapse. It is now 18 hours after the initial impact of the earthquake (noon the next
day).

21. Does your organization have a specific emergency response plan to guide its operation in a disaster
like the one described above?

No Va. If ye.. how long ha. It b_n .Inea tha amergency
,..pon.. plan ha. ~n ,.vlawad and updated? V.....__ Month._

22. For the earthquake described above, what is the capacity of your organization to deliver the fol-
lowing services? Please respond to each type of service listed:

capacity

no low medIum full

•• food a 1 2 3 4 5 6 7 8 9

b. clothing a 1 2 3 4 5 6 7 8 9

c. .helter a 1 2 3 4 5 6 7 8 9

d. emergency counseling a 1 2 3 4 5 6 7 8 9

•• Information .nd referral a 1 2 3 4 5 6 7 8 9

f. medlc.1 ••rvlce. a 1 2 3 4 5 6 7 8 9

g. transportation a 1 2 3 4 5 6 7 8 9

h. ...rch .nd rescue a 1 2 3 4 5 6 7 8 9

I. ..curlty .nd protection a 1 2 3 4 5 6 7 8 9
of property

j. d.brls remova' a 1 2 3 4 5 6 7 8 9

k. m.naglng ov....11 a 1 2 3 4 5 6 7 8 9
dlu.ter r••pon.e

I. w.rnlng .nd .v.cu.tlon a 1 2 3 4 5 6 7 8 9

m. (Pl•••• d••crlbe):

1. a 1 2 3 4 5 6 7 8 8
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23. Looking only at social services in a major disastersituation, what is the capacity of your organization
to deliver the following social services? Please circle the appropriate capacity level for each type of
service listed.

capacity

no low medium full

a. emergency assistance to 0 1 2 3 4 5 e 7 8 9
special populations (children,
elderly, disabled, etc.)

b. em.erg.ency...cQ.u.n••Ung 0 .. 1 2 3 4 5 8 7 8 9

c. Information about other 0 1 2 3 4 5 8 7 8 9
emergency services In the
community

d. managing overall emergency 0 1 2 3 4 5 8 7 8 9
social services

e. other (please list):

1. 0 1 2 3 4 5 8 7 8 9

2. 0 1 2 3 4 5 8 7 8 9

3. 0 1 2 3 4 5 8 7 8 9

24. For the earthquake described above, how many paid staff would be working with your organization
(that is, people who are actually paid by your organization to provide disaster relief services)? Please
enter the number of paid staff:~

25. In your estimation, how many trained volunteers would your organization be able to mobilize to help
...jn...resp.ondingtoJhi~Qil:l~l:ltE!r?P/~a~e~"t~r.t~e number of trained volunteers __

26. The following statements may be more or less true for your organization in emergency situations.
Please circle the appropriate response for each statement as it would apply during disaster opera­
tions for the earthquake described on the previous page.

True Partly Partly False Not sure
True False

a. Whatever situation arises, we have 1 2 3 4 0
procedures to follow In dealing with It.

b. Everyone has a specific job to do. 1 2 3 4 0

c. Going through proper channels Is 1 2 3 4 0
constantly stressed.

d. The organization maintains a written 1 2 3 4 0
record on everyone's job performance.

e. We follow strict operating procedures 1 2 3 4 0
at all time••

t Whenever·we··have··aproblem, ..we,tum. 1 2. 3 4 0
to the same person for an answer.
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SECTION IV

INFORMATION ABOUT RELATIONS BETWEEN YOUR ORGANIZATION AND OTHER
ORGANIZATIONS DURING DISASTER CONDITIONS

Here we have repeated the questions concerning the relationships between your organiza­
tion and other organizations In the community. Now you are asked' to respond as If Involved
In the earthquake described In Section III (a summary description Is provided below). We
would like you to list the Important organizations you would deal with during this disaster.
Three questions about your relations with those organizations are asked.

SUMMARY DESCRIPTION OF THE EARTHQUAKE

SCope: Regional
Speed of Onset Sudden
Time of Year: Mid-March
Duration: Short
Groups Affected: All Sectors of Region
Predictability: Low, Little Forewarning
Damage Extent Widespread. 25% of Structures
Mild Injuries: Widespread. 10C!& of Population
Serious Injuries: Widespread. 1% of Population

27. Please list, in orderofimportance to yourorganization, the names ofat least two and no more than ten
of the most important organizations that your organization works with during disaster conditions.
a. _

b. _

c. _

d. _

e. _

f. _

g._---------------
h. _

I. _

J. --------------
In responding to questions 28,29, and 30, please keep the organizations In the order that
you listed them In question 27 so that your responses to questions 28-30 will correspond
with those In question 27.

28. Please check the services delivered or received by your organization in its dealings with each of the
organizations listed in question 27.

Personnel

8._-

b.__

c. __

d.__

e.__

f. __

g._­

h.__

1.­

J._-

SERVICES DELIVERED OR RECEIVED FROM
OTHER ORGANIZATIONS

Equipment Building Financial Information Training
& Supplle. or Land & Ref.rral
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29. Please check the nature of agreements between your organization and each organization listed in
question 27.

NATURE OF AGREEMENT

Awarene••
But No
Agreement

a._

b._

c._
d. __

e.__

f. __

g._­

h.__

1._-

j. --

Ca.ual
Verbal
Agreement

Explicit
Verbal
Agreement

Written
Forma.
Agreement

Legally
Mandated
Agreement

30. Please check the response that accurately describes the frequency of contacts made between your
organization and each organization you have listed in question number 27.

FREQUENCY OF CONTACTS
Fewer Than
One Per Dally
Day

a.

b.

c.

d.

e.

f.

g.

h.

I.

j. ..."""""' .... """""",,.

Hourly
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The final three que.tlon. a.k you about expected relation. with other organization. during
dl...ter condltlonL

31. Briefly describe a situation or event that illustrates a typical example of cooperation between your
organization and another during a disaster response. .

32. Briefly describe a situation or event that best illustrates conflict you might anticipate between your
organization and another as you pursue your emergency response activities.

33. Briefly describe what could be done to reduce the potential conflict described in question 32.

THANK YOU
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