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LouisE K. COMFORT

Turning Conflict into Cooperation:
Organizational Designs for Community
Response in Disasters

The costs of organizational
coaflict in disaster opcrations

Conflict among organizations secking to respond 10 the sudden, extraordinary de-
mands gencraled by disaster is a recurting and well-recognized problem. News
reports following disasters as diverse as the canthquakes in Mexico City (1985), San
Salvador (1986}, Napo Province, Ecuador (1987). and Armenia (1988), the oil spill
in Valdez, Alaska (March, 1989), and Hurricane Hugo in Charleston, South Caro-
lina (Sepiember, 1989) document disrupted communications among organizations,
differing priorities, inconsistent procedures and contradictory observations regard-
Ing organizational response actions.! Interacting, these conditions generated delays
in response operations in each event and coatributed 1o ensuing high levels of
anxiety and depression among the affecied populations.2 In each of these communi-
ties that suffered disaster, vulnerability 1o the specific hazards had long been estab-
lished. Responsible members of scienufic, professional, public, and private
organizations were aware of the risks presenied to their respective communities, and
emergency plans had been initiated, to some degree, in each. Why, then, were the
communsties so ill prepared 10 cope with the actual events?

The difTiculty lies in translating knowledge into action in the sudden, stressful,
interdependent context of disaster. In this uncertain, yet urgent eavironment, re-
sponse operations necessarily cross disciplinary, organizational, and jurisdictional
lines. Conventional processes of decision and organizational management repeat-
edly prove inadequate 10 meet the extraordinary demands generated by disaster.
Effective problem-solving in disaster environments requires a radically different
approach.

Ironically, disaster has a positive aspect in the study of organizational interaction
in response operations. It allows participating organizations and concemned citizens
1o review their actual community processes under stress in an effort to improve
performance (5] in future disasters. This reflective assessment is critical 10 organiza-
tional learning [6).

The author is an associate professor at the Graduate School of Public and Iniematonal
AfTairs, 3E31 Forbes Quadrangle, University of Putsburgh, Piusburgh, PA 15260.
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Here we shall examine the design of “inquiring systems™ (7] for communities
vulnerable 1o disaster. Such sysiems rcly upon the kaming cagacity of the entire
community, and consciously seek 10 organize activities lo schieve 2 common
goal—for example, protection of life and property m the event of disaster. Partici-
pants rely upon feedback mechanisms Lo assess separate actions taken simulla-
neously and 10 inform, in tum, successive steps B reach their shared goal. An
inquining system may also inform the dynamic shifis in command/exchange rela-
tionships [8] critical to efTective disasier management

The present analy sis will review throe cases of carthquake disaster operations in
terms of the pokenual for iniuating inquiring systems wathin the respective commu-
nities: Napo Province, Ecuxdor (1987), Leninakan, Armenia SSR (1988), and the
San Francisco Bay arca, California (1989). We shall explore the utility of an inquir-
ing sysiem as a means of increasing the capacity for informed community response
10 a2 disaster and thus reducing the level of anxiety and lingenng tagedy among the
poputaion. We shall also revicw the cases in terms of designing a global inquiring
system 1o address continuing problems of seismic risk.

Inquiry and inquiring systems

An inquiring system s fundamentally a means of organizing infarmation and com-
municalions processes in order 0 solve problems far 3 specific group. There are
several types of inquiring systems, but the onc that appears most relevant for disas-
ter management is the Singerian model [7. Pp. 200-201). It may serve the dual goal
of enabling action and (acilnating adapation by community members and response
organizations (o the dynamic environment of disaster.

Four premises underlic a Singerian inquiring system. First, # is goal-secking—
that is, the sysiem 1s designed © serve a specific purpose for the members of its
group, for example, the protection of life and propenty in event of disaster. Second,
the system 1 an open-ended process. Inquiry is contmuous, for as one problem is
solved, it uncovers another that aeeds solution. Thurd, the system is erabling, as
wnieraction beiween informauon and its users creales new know ledge and allows the
latier 10 ¢hoose appropriate means 10 atain theisr desired ends. Fourth, the system
fosters cooperation. To funclion appropriatcly, 8 Singerian inquiring system crili-
cally nceds 3 cooperative environment {7. P. 200). Inquiry is essennial o oreate
cooperation and, conversely, cooperation is nccded 10 creale inquiry.

Optimally, a Singenan inquiring system stimulates and reinforces learming within
the group. Sysiem nomms are ethical, for irresponsible actions disrupt the system and
stop the goal-secking process. While a Singerian system is vulnerable to disruption,
the correclive process of inquiry would focus on the source of disrupton as 8
problem needing solution. Through inquiry, the problem would be solved and the
goal-secking process would continue. The cost of disruplion is time lost from in-
qQuiry.

A Singerian mode! builds on the natural process of inquiry characieristic of
human beings seeking 10 understand the environment in which they live [9).
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ships of both command and exchange {8). The urgency of time requires relation-
ships of command {16). Hierarchy i militry discipline, designed for use os the
batdeficld, represents the classic example of command relationships. The wmacer-
tainty of outcomes reinforces relationships of exchange (8). Mutual aid agreements
between fire or police departments ia a given geographic region represent examples
of exchange relationships Urgency plus uncerainty drive the scarch for innovative
combinations 10 meet the unpredictable demands of disaster eavironments. Both
types of relationship are necded 1 serve differing funclions in disaster management.
Conscquently, relationships among managers of organizatons with disasier respon-
sibdities, their respecuve personned, and the populations they serve will vary with
both ime and function indisaster opcrations.

Maintaining the appropriate balance between command and exchange in saster
operauons requires contimual adjusment both among the emergency organizations
legally responsible for protection of life and property and between the set of re-
sponse organizatons and the population of the affecied communities. This balance
varies with the degree of uncerainty in the operating environment and the degree of
relevant information available 10 the responsible disaster managers. The balance
needs o be maintained »ot only for each pamary funciion performed in &saster
opcrations but also withis the wowal set of disaster functons perfomed in intaracLion
with community residems. Creating the knowledge needed 10 adjust this Wlance
appropriately in terms of both community needs and capac ity for action is essential
in cach disasler and critical for effective disasier management.

Organizational designs for disaster response

Although the goal in every disasier response process is the same, protection of
life and property, different means are used 1o achicve it. Balancing the detailed
specification of tasks for action with the integration of concurrent oulcomes into
a coordinated respong process in a dynamic disaster environment poscs an
exwraordinarily comples problem for disasier managers. Praclicing disasker man-
agers recognize that the organization of disaster response actions inNuences the
quality of service delivered 10 the affecied population

Organizatonal interaction botween response agencies and alTecied poputations is
2 reciprocal process {13, varyiag with the scope, complexity, and severity of the
disaster. Earlier research [ 17] has identificd the shifting dynamic betwoen command
and exchange [B) in decision processes in disasier management. This dymamic de-
fines both style and costent of e interaction beiween response organizations and
aflected populations over the cyck of disasier management [18). Varying demands
are placed upon cilizens and agencies in cach of the four phases of this cycdke—mit-
gation, preparedness, response, ind recovery—yet all require collective action.

Although serving different demands for action, five primary funclions® recur in
each phase of disaster management. They are:

(1) communication of information regarding the event and the immediate goal of
disasier operations;
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(2) assessment of needs and U status of the community;

(3) mobilization of resources, personnel, and equipment for action;

(4) performance of tasks in accordance with staed priorives;

(5) feedback on performance in the process.$

Each of these functions involves a continuum of interactions among participants
in the dicaster operations pracess, ranging from objective command 10 subjective
exchange [8]. Further, cach disasier opcrations process is likely to generate a differ-
ent balance of command/exchange relationships among the set of functions in-
volved. As interactions veer low ard the command ends of the continua for the set of
management functions, the organizations participating in responsc and recovery
operations are likely to be more efficient but fall into conflict Differences among
disciplines, organizations, of unsdicuons, suppressed under command relationships
but left unresolved, are likely o generate misunderstanding of terms, misinterpreta-
tuon of dirccuions, and mistakes in action. As inkeractions move toward the exchange
ends of the continua, disaster operations are likely 1o achieve greater cooperation,
but be more time<onsuming, and hence fail 10 meet wgent needs. Time taken
achicve consensus after the disaster occurs subtracts invaluable time ffom action.
Finding the appropriate balance between command and exchange on each function
and, further, within the set of functions for a givea disaster environment is the task
of design in disaster management It is not likely 10 occur by chance.

The style, conent, and uming of disasier preparedness aclivilies necessarily
shape the likely alicrnatives for response actons in actual events. Organizational
managers confront the uncerain task of designing, befare disaster strikes, the keam-
ing activities most likely 10 guide effective response actions mhen a disaster occurs.
Coping with uncenainty compels us 10 consider radical altematives when standard
mcans of organizational performance would be madequate 0 respond 1o the de-
mands generaied by a calasuophic evenL By analyzing actions taken in previous
disasicrs, we may be able 1o develop improved mode's for community disaster
responsc. With improved models and consequent gains in communitywide knowl-
edge and skilks, we may increase our capacity for disaser response and recovery at
the community kevel.

A model for community response Lo disaster

Traditonally, disaster management stratcgies have beea highly centralized and di-
rective.” Control is placed in $e hands of a few experts, and other agencics and the
general public are keft relatively powerless. These strakegies of command are effi-
cient when the problems are well defined and all panticipants have the same Lraining
and level of undersanding of e tasks. Effectiveness drops significantly, however,
when conditions change and panticipants, rigidly bound 0 known rules of operation,
are unabke Lo adapt w shifling rqoirements for action. Conflict erupts, delays result,
and opportunitics for saving lives and protecting property are missed.

When uncertainty is high or commonality in waining and experience among
participants is Jow, a decentralized strategy of exchange appears preferable in disas-
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ter management Errors are reduced, shared expenence in constructive response
creates trust among participants, and adaptation W the dynamic conditions of disas-
ter occurs more easily. Exchange of information, resources, and experience in-
creases the EkeBhood of clfective action. EMicicncy drops, however, and the cost in
additional time is critical in life-threaicning events [21].

Identifying disaster as & risk shared by the community redefines the concept of
disaster response.’ In meeting 2 shared risk, disasier response necessanily engages
all major organizabons—public, private, and nonprofit—in 3 community and in-
cludes as panicipants all poputation groups in the arca. As both the range of partici-
pants and e scope of actions involved in disasicr operations increase, however, the
degree of complexity also increases by orders of magnitude. Consequently, the
scarch for argarizauonal designs that facilitate action and allow adapuation in com-
plex. uncermin environments becomes critical Lo mobilizing effective disasier-re-
sponsc oparabons & the community level.

In communiues subject to seismic risk, as in Ecuador, Armcenia, and California,
scismologists estimate that scvere earthquakes recur every 90-150 years, and mod-
erate cvents, every 40-60 ycars [23). Given the long ume span beiwecn major
events in specific locations, it is necessary 10 collea data on a glabal scake in order
to undersiand the inlcraclive processes among Citizens, organizations, and the envi-
ronment in communities al seismic risk.

Three carthquakes—in Ecuador (1987), Armena (1988), and Northem Califor-
nia (1989)—art sulficiendy close in magnitude and time 10 be comparabie, but vary
by nation, colture, mlrastructure, and access W communications technology. Each
disaster generated 8 difTerent set of problems in its particular environment and
precipitatd different patierns of interaction between organizations and cilizens in
response mod recovery. Yet all three events offer vakiable insights into the continu-
ing inquiry direcied woward the shared goal of protecting life and propesty in zones
of seismic nsk.

Models of inqoiry asd interaction
in disaster environments

The Ecuadorian earthquakes: Napo.
Imbabura, Carchi, and Pichincha Provinces

Ouo Thursday, § March 1987, two eanhquakes occwred in Napo Province, Ecuador.
The first was registered at 8:54 p.m. and mcasured 6.1 on the Richier scale. The
second shock, more severe, occurred ot 11:10 p.m. and registered 6.8. The epicen-
&7 was ncar the vokano Reventador in the mountainous region of Central Napo
Province, some 85 kilometers from Quito.? Buildings swayed in Quito, but the evert
was not Jife-threakeniag in the capital city. Initia! repons from outlying regions were
slow in coming 1o responsible organizations in Quito.

By Saurday, 7 March 1987, an over{light of the epicenicr area rovealed extraos-
dinary destruction in the Andcan region of Napo Province. The canthquakes had
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tiggered a sena of inlerdependent events, escalating the destruction epormously.
Hcavy rains in the preeeding weeks had sofened the solls: and the earthquakes,
shaking the mounlainsides, had caused massive landslides, desuoying approxi-
mately 30 kilometers of the Transecwdorian Pipeline. Debns flows created natural
dams in the rivers, causing Mashfloods, destroying villages along the banks, and
polluting the waer supply for inhabitants of the region. Approximaicly 40 kilome-
ters of the maiadighw ay that provided the only land route between the petrolevm-
producing regios of Lago Agrio in eastern Napo Province and the markets of Quito
wcre desuoyed,as were secondary roads, the oil-pumping station at EJ Salado, and
7 bridges [24]). By 7 March 1987, reports of widcspread destruction of housing in
the Sicrra region, on the wesiam slopes of the Andes from the epicenter, had also
1cached Quito, adding more complete information o the assessment of damage for
the nation.'®

The wotal nanber of dead from the disaster was esimated at 1,000; 5,000
people were kR homeless or in nced of resettlement The carthquakes had
crcated damagein three disunct zones, each with particular needs for differing
types of knouledge and rcsponsive action. The impact of the carthquake rico-
cheted through he society. as the event effectively shu of [ the transpon of cil
from the casiers o1l fields 1o poris on the western coast, from which it was 0 be
shipped w ciiemal markes. Ol production consequently was shut down. With-
out oil revenues, the national economy's revenuc was cat by 50%. Many people
were out of wak. The price of gasoline increased shaply, seriously afTecting
people on fixed incomes far from the earthquake zones. Transporation W the
eastern zone wa limited o flights, which were cosly, or 0 thps by river boats,
which were dangerous.!?

The event posed a challenging set of conditions for the study of inquiring sys-
1ems. In lerms of the three basic elements of an inquining system, the goal—protec-
tion of life and ropeny-—was dearly accepied by all pnicipants. The boundaries
of the sysiem, howcver, were less clearly defined; and the components, within the
agreed boundaries, changed in doth kevel of activity and influence on outcomes over
the coursc of eight months following the disaster.

The problem of boundaries for an inquiring sysiem was especially acuie in the
Ecuadorian case. The need for information was critical, yet the tasks of gathering,
processing, and stilizing this information appropriately, given substantive difTer-
ences in peopleas, geographic regions, and needs for assistance, were extremely
difficuit. The iumbent president of Ecuador, Leon Felwes Cordero, created a
National Emerpeacy Committee Lo direct disasier operations for the entire af-
fected area This commitiee included the ministers of bealth, finance, public
works, energy, scial welfare, and the environment and the state and provincial
directors of emagency management The boundarics of the disaster operations
process and a possible inquiring system were declared to be national.

In practice, the three disasier zones had difTerent problems of varying degrees of
urgency tha required difTerent types of information, kmowledge, and resounrces for
solution. Action secessarily would have 10 be fitted specifically 10 each 20ne, and
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the boundaries of inquiry for many of the residents remained in their respective
z0nes. Yet, it was clear that the problems in each zone were interrehated, and that
their inkeractions would have a profound efTect upon the nation as a whole.!? Conse-
quenlly, the boundanies of inquiry shified from zone W nation and back again,
depending upoa the function being performed in disaster operanons.

The identification of components for inquiry shified with the boundaries, often
with the same people playing different roles in different arenas of action. The
classic components of an inquiring sysiem include decision makers, dients, and a
designer {7. Pp. 4749). In this disaster, the legally responsible agencies could be
scen as decision makers; the ciuzens, as clicnts; and those individuals who, within
agency or citizen roles, took witiative for acton, as designers. The distinctions
became blurred as the communiues became engaged in action. The shifung bound-
aries and consequent changes i the components of inquiry ase clearly show n by the
actual patern of the disasier operauons.

Zone 1 in Central Napo Province, the area of primary impact near the epicenier
of the arthquake, incurted the heaviest physical damage but, fornmately, was
sparsely populaied. Some villages were totally desuoyed and were not Likely 10 be
rebuilt along the river banks. Survivors were to be relocated 1o safer areas. Other
communibes suffered damage o schools, hospitals, and public buildings as well as
privaie residences.

Community life needed 0 be restored, but resources were scarce in these road-
way towss that were largely dependent on the crippled oil indusury for jobs. Resi-
dents of these communiues suffered from the comulative anxiety of losing an
already marginal economic cxisience coupled wath fear of conunuing  hve i an
unstable geologic area where the future could never be cerwain,

Response action initiated & the community kevel within the zone was clearly
insufTicieat. The boundaries of inquiry in the search for solutions shufied from the
zone 10 the nationa! level, and then 10 the intcrmational level, before policy could be
retumed o the zone (or implementauon.

Zone 2, the Sierra, was mare heavily populaied. but damage was pnmarily 0
housing, with Inge actual loss of life due 10 the earthquake: 73,261 bomes were
reported destroyed or damaged in the canthquakes, and of those, appreximately
80%. or m estimated 60.000, were in the Sierma. The regional cities and WOwnS in
these Andean highlands faced e longer-term problem of reconsuruction of housing
and community services in an arca of seismic nisk, again with marginal resources
and the kmowledge that earthquakes would recur.

Zone ), eastern Napo Proviace, suffered relatively litthe siructural damage and
almost no loss of life from the eanthquakes. However, the economy of the region
was heavily dependent upon off production; and with the disruption of the pipeline
and trangporilation routes, mamy people became memployed. Indian populations
suffered from the devastation of the rivers, their primary source of waker, food, and
transportation. Colonists in the region, isolated from markets and supplics, lost
income from their crops. Withomt jobs and cut off economically, commercially, and
socially rom the urban centers of the nation, residests of this area sufTered a slowly
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docpening economic crisis as the cost of lengthening isolation engendered by the
aanthquake alicred their lives.

The problems facing the National Emeagency Commitiee were extraordinarily
complex. Each of the five functions lisicd above had 1o be accomplished within
each zone of the disasier for the commitiee to be able 1o form an overall judgment
of the comparative needs within the three 2ones. The commiliee required a compre-
hensive profile of the disasier in order 10 plan national strategies of opcration with
limited resources and personnel. The balance between command and exchange in
the performance of each funclion was difficult to establish, for im the rural areas and
small vilages, there was relatively linle formal organization or equipment among
the population 10 carry out funcuons of disaster response for the entire community.
Exchange was the most pa-tical mechanism for collective action at the local kevel,
and was ieinforced by the Ecuadonan communal radition of the minga, or coopcra-
tve work group. Yet the uasks involved o recovery and reconstnuction necded
resources, skills, and professional design from national and inlernational organiza.
tons, most of which expxcied to use relavonships of command 10 increase effi-
ciency. !¢

The five funclions of disaster management to some degree areated a subsysiem
of inquiry within each zone in order 10 get the work done.!s The three subsysiems,
in tum, formed a larger sysiem of national inqQuiry to guide the response, recovery,
and reconsuruclion processes. In large pant, this system of inquiry de veloped sponta-
neously afier the earthquakes occurred. Although this sysiem demonstrated genvine
cxativity on the pant of both the organizational leaders and the citizens involved,
casts in time, organization, and anxiety could have heen reduced by prior design in
arpion where earthQuakes were cerain 10 recur.

Throughout the disaster operations, the functions in onc zome affecied perfor-
mance in another. Performance at one level, for example, the community, affected
resources allocaled at another, national or intemational. Although patiems of sys-
temauc search for information and problem solving developed in all three zones and
at all three levels of jurisdictional inieraction, professional inquiry suffered from
imadequate communications facilities and back of a prior design. Natural inquiry,
ansing from perceived needs and commitment © action, produced constructive
sieps toward collecuve action. These sieps could serve as a legitimale basis for
deweloping 3 more sysematic, comprehensive, knowledge base 10 assist decision
makers and citizens in achieving theiw common goal more quickly in recurring
seismic events, in Ecuadoc or other 20nes of seismic risk.

The Armenian SSR earthquakes

On 7 December 1988, two carthquakes struck northern Armenia, a southermn repub-
lic of the Soviet Union. The first earthquake occwred at H:41 a m.; it measured 6.9
on the Richier scale, and its epicenter was pear Nalban, a village in the northem
moantains. Four minultes later, an afiershock of magnitude 5.8 on the Richter scale
amplificd the instability created by the first shock and increased the damage. The
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fault had erupted over approximalcly cight kilometers in a strong vertical motion,'¢
with some horizontal thrust movement.!? In more than Iwo thousand ycars of known
sismic activily in Armenia, the 1988 carthquakes caused the most severe damage. '

Unlike in Ecuador, the carthquakes stneck in a beavily populated zone and had
devastating effects on 4 cities in northem Armenia—Spiuak, Leninakan, Kirovakan,
and Sicpanavan—and S8 villages in the area. In minutes, hundreds of buildings
collapsed; water, electricity, and communications were destroyed; iens of thousands
of pcople were kitled of injured; and hundreds of thou<ands of people were lef
homeless. Nearly one-third of Armenia’s population of 3.5 milhon was alTected ©
some degroe by the earthquakes. Govemmwntal organizations. unpsepared for such
derastation, struggled to devise appr pradle respoases 0 the immensity of human
needs generated by the eatasuophe.

Summary figures offer a rudimentary profile of the scope of the disasier. Offic:al
reports lisicd the otal number of dead as 24,542.'* Aucnding Sovict physicians
sesponsible for organizing the delivery of medical services in Maralik and
Lenmakan immediately afier the earthquakes estimated the aciual number of dead at
45,000.2° The diffcrence in figures was due, apparently, 10 difficulty in maintaining
systematic recocds under disaster condiuons. Morcover, the northemn citics were
trowded with approximately 170,000 refugees from the largely Armenian region of
Nagomo-Karabakh who had fed from civil conflxct i Azerbajan. The refugees
may not have been formally registered as residents, and therefore were dilficult 1o
uenuly. Consequently, the exact number of dead may never be known.

Statisucs offer gnm detail of the deadliness of v disasier Civid Defense Arme-
ma lisied 39,795 viclims extricated from the rubble. Of that number, 15,254, or
38.3%, of the vicums were extricaled alive. An additional 31279 persons were
reporied injured.?' A wial of 119,318 persons were evacuated from the area, and of
tat number, 79,750, or 68.8%, were senl 1o other repubhics.? An esiimated 8
million square metcrs of housing were destroyed, deaving 514,000 pcople homeless.
Hospials, schools, and faciories were destroyed or damaged, othess stopped func-
oning because of loss of water or power. Livestock was Xilled or injured; crops in
slorage and (arming equipment were destroyed or damaged. The 1ota! Joss for the
area, affecting approximately | million people, was estimated a1 $16 billion 7

Could an inquiring sysicm emerge in an enviranment of such devasution? The
goal was clear: protection of life was (be first priority and drove a7 response
actions. The boundaries of the sysiem were Jess cerain. Although rescoe and re-
sponse acuons were needed immediatcly ia the heavily damaged citics and villages,
the capacity 10 @he such actions in those cities had been larpely destroyed. In the
small city of Spiuk, for example, no building was left undamaged. The cental
xlephone office was 3 langle of broken wires. In Leninakan, approximately 80% of
the buildings were damaged or desuoyed™ Personne! from emergency response
erganizations were themselves victims of the disaster. Assistance was necessarily
required from outside areas. The boundaries of the sysiem needed 10 include sources
of assistance as well as the arca that necded help,

From Spitak, Leninakan, Kirovakan, and Siepanavan, the boondaries of problem-
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solving inquiry expanded rapidly (o include the official governmental organizations
of the Armenian SSR, medical and professional organizations, and vinually all
temaining citizens in the republic who could offer assisuance, formally or infor-
mally. Beyond the Asmenian Republic, inquiry extended immediately to the ma-
tonal Jevel, involving All-Union officials, governmental organizations responsidle
for emergencies, medical and professional organizations, volunieers with needed
skills, and solidarity contributions from other rcpublics. President Mikhail
Gorbache v, Prime Ministcr Nicolas Ryzkov, and Minister Yevgeni Chazov, head of
the Sovict Depariment of Health, visited the disaster site and gave their immediate
aliention and suppon 10 di<aster response efforts. The scverity of the disaster
prompicd a2 major shif in the Sovict national government’s previous position that
Jeft response primanly © the republic in which the disasier occurred.

The boundarics of mquiry for disasier opcrauons exiended well beyond the So-
viet Union, as empathy and offcrs of support came spontancously from other gov-
e¢mments and scienuific, professional, and volunieer organizations across the world.
In all, 111 nations and 7 inicmational otganizations responded with assistance in
some form. Professional skills, heavy equipment, and specialized knowledge were
necded W0 meet the massive needs generaied in this disasler. The large and well-or-
ganized Asrmcaian Diaspora responded swiftly with contributions in money, sup-
phes, and. sigaificantly, Armenian-speaking personnel 10 assist with the taumatic
Lasks of response and recovery.

As the boundaries exicnded, so dd the components of inquiry. With the rapid
increase in the numbes of participants and the scope of the response acuvity, the
complexity of disasier operations increased geometrically. Out of the initial chacs,
order did begia 1o emarge as Al-Union representatives ammived 10 assist the shat-
tered municipal services and heavily sirained response organizations of the Arme-
nian Republic.® The time required for organization, however, subtracied invaluable
ime from hfe-saving operations.?” Under these extremely stressful conditions, the
distincuon between docision makers and clienicle began to fade. Although govens-
mental organizations were the pnmary decision-makers, the scope of the disasier
was such that ey simply could not respond 10 all needs. Consequently, citizens
took the initiative again and 2gain in the rescue of their family, Irniends, and neigh-
bors. The obvious discrepancy was m lack of training, equipment, and experienced
mastery of skills required for the ngorous demands of disaster response.

In the initial hours and days, Uk organizational capacity at the local sites of
the disaster was so devastated that command relationships did not function.®
Instead, rclationships of exchange formed spontancously, as family members and
friends took what actions they could 1 rescue viclims. At times, howeva, ind-
vidual initiatives hindered the development of communitly response. For example,
gasoline was eatremely limited. Individuals drained the available supply of gaso-
hine 10 transpost injured family members and friends 10 hospitals in Yercvan. The
action, however, left community ambulances without gasoline and hindered the
organized transport of victims 1o medical facilities. Clearly, the extraondinary
condilions required relationships of both command and exchange, but the nes-
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wock of communicatons 1o enable such actions was extremcly limited.?

Asmenia had three zones of varying intensity of damage within one large geo-
graphic area of scismic impact. Within the zones, separate centess of operations
supported the rescue efforts. The near-total destruction of communications, power,
transporation, and medical facilities placed a serious constraint on disaster opera-
tions. For example, vicuims, when extricated from a collapsed buiMding, stitl necded
1o be ransporied to hospitals in Yerevan, some tree hours away by ambulance or
ca. While each of the five functions in disasier opcrations was carricd out af
moltipk locations, levels of inquiry were required 1o support the performance of a
given usk, such as the delivery of medical care, carried out aross disciplinary,
organuational, and jurisdic uonal fines.

The tsks of organizing disasier response under these conditions of catastophe
were formidable. Inquiry began to focus on sets of problems, such as obuaining
kidney dialy sis machines for the treatment of crush syndrome. Other problems, such
as disupicd scwage treaiment faciliies, were temporanly sct aside because of the
urgency of immediate needs, only W resurface later in exacerated form. In this
disaste:, medical savices were of primary importance, given #¢ eatraordinarily
high number of vicums, many with compound injurics, requising treatment.

The cumulauve burden of dcmands, keft untreated or delayed in treatment under
the stress of disasier conditions, resulted in the subsequent manifestation of physical
and psy:hological symploms among the surviving population. With rauma com-
pounded by uncertainty for the future and grief experienced on a national scale, the
level of stress decpened for many survivors over subsequent weeks and months.
Needs that, for undersandable reasons, could not be addressed during the actual
response period recumed with fresh intensity in a later phase.

Eigk months after the disaster, Soviet emergency physicians reportcd a sharp
rise in the number of incidents reflecting a high level of stress among the Armenian
population. In Leninakaa, the number of reported hean auacks mported increased
by a fxior of twee over the number reporied for the same period belore Lthe
disaster. The number of suicides also increased by a facior of tvee; and the number
of acts of violence involving the use of weapons increased by a factor of ea®
These are estimated figures cited by informed professionals, tut they indicate the
prolound, continuing needs among the surviving population that, snaddressed, esca-
late the costs of disasier.

Such necds require subsystems of inquiry within each zoae, 10 focus on detailed
investigauon of specific problems, and inicgraung sysiems of inquiry among the
levels of jurisdiction 10 coordinate action on community, republic, national, and
intemanonal levels The components of inquiry—decision makers, clients, and de-
signers—shift 1o those who take initiative for action. Such a group did emerge in the
Asmenian disaster, it included govemment ofTicials, cilizens, and representatives of
nationa! and inicrmational organizations. It was defined by those who accepied
responsibllity for action in that harshest of environments and who sought 10 xt
upoa the best information available 10 meet human nceds.

The Anmenian experience raises the question of whether acuml performance ©
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protect hives andproperty in zones of known scismic risk would be increased by the
design of a gloll inquiring sysiem that crossed disciplinary, organizational, and
jurisdicuonal bosdaries before an evenl

The Loma Pricisearthquake, Northera California

On 17 October 1989, at 5:04 p.m., a major carthquake suuck the San Francisco Bay
arca of NortheraCalifornia. The carthquake registered 7.1 on the Richter scale, and
was located on #e San Andreas faul, with an epicentes spproximaicly 20 miles
south of San Jox, California, in the Santa Cruz Mountains.! Although the epicen-
ter was ¢lose 10 e heavily populated metropolitan area surounding San Francisco
Bay, with 5.5 miion inhabitants, the buildings and infrasructure of the major Bay
arca cities, desigued as they were 10 meet current standards of earthquake engineer-
ing. largely widmood the severe shock. The damage was sufficient, houever, 10
prompt President Bush 10 issue a federal disasier declanation for the counties of
Alameda, San Fancisco. San Maieo, Sanwa Clara, Sana Cruz, San Benio. and
Monterey, makimg federal disasier assistance available o the stncken counues,
cities, and ciizem®

The eanhquake caused major damage in the cities of Oakland, San Francisco,
and Sanua Cruz »d the dramatic collapse of a section of the Bay Bridge spanning
San Francisco By between the citis of Oakland and San Francisco. The scven-
county disaster aea registered 65 deaths.>® A 10ul of 2,750 people were treaied in
emcrgency rooms at 112 Bay area bospitals; but of that aumber, only 250 were
hospralized Apposimately 6.500 people were reporied 1o be displaced from theis
homes, althoughzporis of severity of damage vaned by cily and county. Disunce
from the epicenma, interaction between soil conditions and ground motion, type of
building construion, and type of individual activily a1 the tme of the event iflu-
enced the impactef the canthquake on the populavon of the Bay area. The City of
Oakland, fanthest fom the epicenter, eported the heaviest woll in lives, 40 dead, and
second highest ot in damage, $1.7 Wllion. This includes the number of victims
from the coltapz of the Interstae 830 freeway bridge and damage W downiown
buildings, includeg City Hall.»

Emergency reponse actions focused on four major sites of construction failure:
the 1-880 freeway collapse in Oakland, the Bay Bndge collapse, a fire in the Marina
Disurict of San Fancisco, and the the collapsc of a shopping center in Santa Cruz.
To a substantia) &gree. local emergency response organizations brought these inci-
dents under comol, with assistance snd suppon from seighboring jurisdicuons,
through mutual 8d agrecments, and from county and staie emcrgency response
organizations.

The event brosght a staruing persoral tragedy o the familics and friends of those
who died and a sibering alarm 10 residents of the region. Yet, with cautious relief,
thc population of e San Francisco Bay arca acknowledged that they had survived
2 major canthquale with moderate losses in deaths, injuries, number of those made
homeless, and desrection of human services and infrastructure.
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Docs the Loma Pneu Earnthquake, given its surong magnitude but relatively
moderate amoumt of desiruction, indicale the presence of a Singerian inquiring
system functioming in the San Francisco Bay arca? Although represcntatives of
public, private, and nonprofit organizations, scientific and professional organiza-
tions, voluntary groups, and individual citizens might not recognize & as such, bere
were clearly ckments of a systematic process of inquiry informing public and
private action @ ways that limited the consequences of the carthquake far the
mctropolitan population.

Returning 1o the clements of a Singerian modcl, the gaal of informed, coopera-
uve action o prolect lives and propenty against incidents af scismic risk w as widely
acknowledged and shared by residents and decision makers in the area Califoraizis
a region of known seisrric risk. Scieatific and professiona insututions in the sate,
including those alfihated with advanced research universies in the San Francisco
Bay area, havc created 3 significant body of knowledge, from muluple disciplinary
perspectives, regarding the consequences of a major eathquake on this heavily
populated mewopolitan region. This steadily developing body of knowlcdge has
heen commaunicaied o both policymakers and the publc through a varety of
means. The Star of Califomia’s Office of Emergency Services, for example, has
increased its public education and rraining programs for emergency personnel from
local municipalites and counties signficantly over the pas eight years 33 There are
gaps in the process, as demonstrated by the 1-880 freeway collapse; but an in-
creased level of public awareness of seismic risk and emargency preparedness was
demonstrated repeatedly throughout the disaster operations.®

The boundaries of an ideniifiable inquiring sysiem appear 10 encompass the
nine-county Bay area, but exiend as well to state and nauonal kvels in specialized
areas and return W subsysiems of inquiry for specific problems in local communities
and countlics. A density of overlapping patierns of commmnicauon and inicraction,
gained through common training and prior experience @ disasters, was reflected
among panicipating emergency response personnel. Drawn from throughout the
state, the response teams shared professional standards and skills that facifitaed
coordination in the difTicult response 10 the collapsed Oakland freeway structure.

Sutewide, an informed and concerncd citizenry has, for the past twenty years,
voied to maintain suong building codes and o pass bonds for the structural rein-
forcement of schoots and public buildings. Locally, an iscreasingly professional
public service has reordered priorities o hire personnel © develop eanhquake pre-
paredness programs in cities such as Oakland and San Jose.

As boundarics shift from community 10 metropolitan region 10 stake and federal
arcnas of inquiry, and return again © the community leved for action, the compo-
nents of the inquiring system also change. In rue Singerian fashion, the decision
makers, clients, and designers begin to merge rokes as policymakers, citizens, and
professionals transform ideas ino action. Circulating freely, information is en-
abling, and ready access o cument information encourages citizens (o take responsi-
ble action 10 protect themsclves and ofhers.?” The design of sysiematic means of
access lo information about earthquakes and feedback from actions taken by princi-
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pal oganizations and cilizen groups in the region have been pant of an ongoing
program for organizations such as the Bay Area Regional Earthquake Preparedness
Program. Similarly, the Eanhquake Engincering Research Center at the University
of California, Berkeley, and the U.S. Geological Survey, Menlo Park, have contrib-
vied significandy 1o scientific knowledge about earthquakes in the region.

Increstingly, with increased training and ready access 10 information, the bal-
ance in performance of the five functions of disasier management shifted markedly
toward exchange in this disaster. This patiern was observed in the most demanding
and uncenain cnsvironments, as in the urban heavy rescue effon o salvage the
vicums of thc 1-880 frecway collapse. Interorganizational and inerdisciplinary
scarch and rescuc tcams were formed to cut through the forbidding angle of con-
crete and steed 1o extricale victims, not because it was requued by some extcrnal
authonty, as the coordinaior of the Oakland Fue Deparument's icam stated. but
because it was necessary 10 do the work.3$

A welling measure of performance was the response of the citizens 10 the event,
With no prescribed roles, yet operating on the hasis of prior awarencss of earth-
quakes and the likelihood of danger, ocdinary citizens responded with remarkable
courage and gencerosity 10 the needs gencerated by the earthquake. At the site of the
1-880 frccway collapse, for example, private corapanics locaied in the area brought
heavy equipment to the scene within minuvies They improvised pladorms with
heavy conainers and forklifis w elevate equipment  the upper levels of the free-
way and 10 bring down injured victims. Neighbars risked their own lives 1o help
strangers they had never met, demonstrating again the powerful ethical imperalive
10 save lives 10 a disasier?

Wik quick thinking and responsible acuion, citizens, pudlic organizations, and
privae companies, working together, managed to rescue nearly all live persons
from the collapsed [reeway sructure in about 11 hours. Fifty-six cars were Jocated
on the collapsed section of the frecway: approzimately 200 persons were estimated
10 be oo that sewch of freeway when it went dows. Most walked away or were
rescued during the first hours afier the collapse: bt 39 bodies were extricated in the
painsiaking effon to account Jor all missing pasons. Hope was briefly renewed
with the rescue of one survivor four and a ha!f days afier the event; the joy of rescue
tumned 1 sorTow, however, as the survivor succumbed (0 injuries susuined in the
ordeal

The scarch and rescue process was largely sponancous in the first hours. and
could doubess have bees improved with design. But the fact that the initial rescue
was accomplished within bours, under the constraints of nightfall, with no electric.-
ity and limited communication, demonstrales the capacity for informed community
response in 8 disasier.

Turniag conflict into
coopesation in disaster respoase

The record of performance reveals that the besic characteristics of an inquiring
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system emerged 1o some exient in each disasir—in Ecuador, Armesia, and North.
em California. All three dared the common purpose of saving lives and protecting
property. The degree of genncess in the process of inquiry varied smong the three
disaster sites; yet, in eachset of disaster opentions, previously exiting paiierns of
organization were replaced with newly createdones in order to perfarm wrgent tasks
more satisfactlorily. Thosgh difficult to obuim in exch scuing, iformation, once
available, proved enablisg 0 the participants in the process. Finally, in the work
performed, cooperation emerged repeatcdly i the disaster operatons in all three
areas. In the mingas of Ecuador, the student work groups of Amenia, and the
interdisciplinary scarch ad rescue teams of OuiJand, California, people quickly
leamed 10 cooperalte in eder 10 accomplish he extraordinanily ddlicult tasks of
response 10 and recovery rom disasier. Obsiacks and conflict wer also apparent
but is each disaster, pancipating personnel improved theis perfamance signifi-
cantly over the period of actual operations as feedback, indicaung organizational
leaming, increased the gacral level of informauon and undcrsianding of the prob-
lems

Severa) conclusions am be drawn from tese three cases in rms of future
performance in disasier gperations:

1. Rapid mobilizatios of response requires peevious training, shared commit-
ment, and common undetanding of the tasks mvolved.

2. Building that rcspasse requires the crration of 2 communilywide knowledge
system Lhat makes available 1o responsible managers not only the physical resources
but also the intcllectual mderstanding of how o adapt available macerials 1o actual
needs in a disaster.,

3. Exchange relationslips, supporied by timely, valid information from the di-
saster environment, are aitical to implementng efTeclive community response in a
disaswer.

4. Carcfully designed information processss, of inquiring sysiems, increase the
learning capacity of inidependent community organizations and anprove the ef-
fectiveness of individualsd organizational ronsces in a disaster.

S. Elfectve disaster msponse involves a rafical shift in the peraeption of roles in
which members of the ommunity, united s common purposet with emergency
respomse organizations, ecome pan of a coharent community nerwork of responsce
that actively works 0 inaease performance undes disasier condivos.

6. Knowledge gained fom managing disaer opcrations in eevironments that
have experienced major xismic evenls may ke pooled through s globa! inquining
system 10 inform policy s8 practice in other wmmunities at seismic risk.

A primary function of disaster managesent is to idenlify points a1 which
communily residents may make the critical shift from passive victims 10 aclive
pariicipants in the disamr recovery process Aclivilies that engage noninjured
residents of the commmiily in active partcipation in rescue and other relevant
operations are likely to antribute to successfol recovery [4). Cooversely, if com-
munity residents arc notinformed or involved in constructive ways in the disaster
operations process, theyare likely 1o perceive themselves as vicins and contrib-
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utz W conflicl ameng organizations panicipating in thosc operations.

Acknowledging the sources of organizational conflict in Gisaster response and
transforming those sources into bases for cooperation among organizations i the
first sicp \oward sengihening O ganizational capacity for response in future haz-
ardous events. A global inquiring sysiem for communities & seismic risk would
serve as an jmporant resource in this process.
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Notes

1. The problem ol wrganizaiona) conflict has been sddressed in seprraie sudies of these
dumsun Please see LK. Comfort and other membern of the Disasier Reanimatology Srudy
Group, Uaiversity of Fasbusgh, and the Institute of Genera] Reanimatology, Moscow, USSR
(1989) Leaming from sisk: Organizational interaction following the Armenian earthquakes.
Paper praented at the 1989 Annual Conference of the American Politicel Science Associe-
ton Admu, GA, 31 Angust-3 September; see also references 1-).

2 Ser the discussim by Brano R_ Lima in reference 4.

3. L X. Comfon & Keun Namkoong (1989) Choice vs. contiol: Ixcressing organirs-
tional eflctiveness in imardependent environments, Working Paper 89-24. Iestituie of Gov-
emmenta Studics, Uniwersity of California, Berkeley.

4. erview with Cairman, Department of Emergency Medicine, StEforoviky Instinae
;f Emergency Medicine, Moscow, USSR, st the Univarsity of Pinsburgh, PFimsburgh, PA, 28

cptember 1989,
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5. Function is usad here i the kleological sense awmibuted w E. F. Smger. Jr. and
Gregory Bateson—that is. elements ae grouped together decsuse they will produce a certain
end result

6. These characteristics draw upon both prior rescarch and profcssional observavon.
See, for example, refaences 2. 15, and 19.

7. LegaDy mandaied emergency plans identify functions in disaster response primarily
for public organizations with missioa respunsibility to perform specific Lasks dunng disaster
opetations. See, for example, reference 20.

8. The concept of shared risk leading 10 shared responsibility is presented in reference 22.

9. Interview with geological engineer, member of the Ecuadonian reconnussance team,
Instituto de Enargia y Minas, Quito, Ecuador, 17 June 1987.

10. Intenview with the Disector, Peace Corps, Ecuador, Quito, Ecuador, 6 July 1987.

11. Unuted Nations Economic Commission for Laun Amcrica and the Caribbean
(ECLAC)(1987) The rutural disaster of March 1987 in Ecuador and its impact on social and
economic deselopment Repon #87-4-406, 6 May. P. 1.

12. A deuadded account of the osganizational interaction in this disaster & presented in
refaence 2

13. Presdent Loon Febres Cordero stated, *°...this i the most senious disaster in the
history of Ecuador as s nation.”'Hoy (Quito, Ecuador), 10 March 1987, p 1

14. The Catholic Relief Services/CATEC program of disaster @ Cenwal Napo Province
was 8 notsble eaception Please see reference 3,

15. For ¢ more compicte descnption of sk performance in the three zones, pleasc see
refaences 2and 3.

16. Source: Prolessor of Civil Enginecring, Yerevan Polylechnic Univenity, Yerevan,
Armenia, 24 March 1939.

17. Eanhquake Engineering Research Institute (1989) Armenian earthquakes of Decem-
ber, 1988. Videotape El Cemita, CA: Earthquake Engineering Research Insumte.

18. Profasor of Civil Engineering. Yerevan Polytechnie Universiry (see nowe 26).

19. Daus provided by the Dwecion, Civil Defense, Amenan SSR. Yerevan. Amenia, 21
March 1989

20. Source: Chairmmn. Deparument of Emergency Medicine. Sklifosoviky Institute of
Emergency Modicine, Moscow, USSR, st 2 seminar at the University of Basburgh, Puts.
burgh, PA, 26 Seplemba 1989.

21. Ths figure was reporied by the German Red Cross. Interview, Counselor, German
Embassy, Moscow, USSR, 16 March 1989,

22. These Bgures were reparied by the Direcior, Cwil Defense, Armenian SSR. st 2
drcfing &t Crvid Defense Headquaniens, Yerevan'Armerua, 21 March 1989.

23. Figures cited regarding the impact of the disaster nere presenied by the Direcior of
Cvil Deferse, = indicated in note 22

24 Videotspe cited in note 17.

25. Valenta Mikhallovich Nikifosov, Assistant Foreign Minister, USSR, as ciked in Ebho
Planery [The Planet’s Echo] (Moscow, USSR), No. 7 (46), 11-17 February 1989, pp. 11-12

26. The role of the All-Union representatives in supporting disaster resporse was reported
by the Duecin of Civil Defense, Armenian SSR. k was also confumed Urough direct
observations by the chief of the Britith search and 1escue eam in an interview in Washing.
wn, DC, 9-10 May 19%9.

27. The data provided by Civil Delense Armenias indicated that the numnbes of live rescues
increased significandy on dsys 3 and 4, afier the heavy rescue equipment amived, but
dropped sharply alier day S, as people trapped in the rubble could no longer survive. These
data are presensed in refarence 21,

28. The Civd Defense orgmization depended on the local capacity for sction. When the
Iocal personnel wese themselves victins of the disaster, the mechanism proved ineflective.
Information from the briefing by the Director, Civil Defense. Armenian SSR. 21 March 1989,
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29 Amalcur 1adio operators voluntrily tried 1o set up communications linkages for
rescue operations, but encountcred great difficulty in doing so, according 10 1epors in the
Moscow publication Radio of Masch 1989 (pp. 5-7) and Apnl 1989 (pp. 14-17).

30. Source: Soviet emergency physicians &t seminar st the Univenity of Pinsburgh, 26
Sepiember 1989.

31. Secismographic Surion, Depariment of Geology and Geophysics. University of Cali-
fornia, Berkeley (1989) The Sana Cruz Mountains earthquake of 17 Oclober. Bulletin No. 3,
2 Ocwober.

32. San Francisco Chronicle, 19 October 1989, San Jose Mercury, 19 Oclober 1989; Los
Angeles Times, 19 Ocwober 1989,

33. Sixty-thuee deaths were reponed by the Californiz Office of Emergency Services for
the scvon-county dicasier area (The New York Times, 28 Ociober 1989, p 14) Buck Helms,
rescued live ftom the Cypress Sueet collapee, and snother injured viclum subsequently died,
bringing the total nu—Yer of vicums of the eanhqual.e 10 65.

34, Source Disac o Operations Cemua, Cry of Oakland, 23 Ociober 1989.

35. Most emarge-ny 1esponse peronne]l s ho panipated in disasier operauons a1 the
Cyprtess stuctwe in Oakland had qualified for the roles they assumed 1n disaster operations
through trawing in the Incident Command Sysiem offered at the Califomia Sue Training
Institute, San Luis Obipo. Sowce interview wiath the Coordinating Officer, Californa De-
paruTent of Forestry, a: the Field Command Post, Cypress stucture, Oakland, CA. 22 Ocwo.
ber 1989.

36. This obscnazion was made by several news analysis and journaliss for the nationa)
press See, for example, accounts in The Yow York Tumes, 19-29 Ociober 1989.

37. The local new spapers presented daily sccounts of citizens helping citizens, directing
vafl. organizing shelters. and contnbuting tiene and shlls to commurnuty recovery projects.
San Francisco Chvoacle, 18-29 Ocwoba 1989, Oakiond Tribune. 18-29 Ocioba 1989.

38. Source. interview with Coordinating OfTicer, Oakland Fre Depariment, Field Com.-
mand Post at the Cypress soucture, Qaldand, CA, 22 October 1989,

39. Source mien ews with emagency response officers at the Cypress Steet Field Com-
mand Post for the disaster operations on 22 Ocaober 1989.
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