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ABSTRACT

Current freguency of chemical plant incidents inveolving the public my
average one every ten years for a fifty man department (one every million
man hours.) Prior to Bhopal these resulted in from 1 to LOO complaints
per incident with visits to a first aid station the most common reaction.
What guides should now be applied to such exposures”

Self regualtion of 1¢ss exposures has limitations due te ignorance,
peverty and self' deception, Effective safety measures require both
minimum and maximum cost levels on money. Synergism between small
exposures may require that each of us consider the implications of others
following our safety guides and lowers the ailowable level of 1mposed
risk.
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OBJECTIVES OF THIS PAPER

The objectives of this paper are to inerease public understanding of
some prineiples that have been useful in the field of loss prevention with
insured risks and with self-insured risks, and to suggest that self-
regulation of the chemical industry while necessary is in three (3}
particular cases not sufficient to prevent material and human loss.

PUBLIC UNDERSTANDING

PUBLIC UNDERSTANDING 1s pertinent to any discussion of risk
analysis. Indeed, the words "public" and "understanding® each nhave
implications for decision-making.

UNDERSTANDING 1s risk analysis 1s achieved when any concerned cltizen
would act with the same sense of urgency or caution as the person who
gives a warning or conveys relevant information. Of course, there can be
aisagreemencs about safety aecisions--and [ will say more apout that--but
if there is UNDERSTANDING, both parties will apprecilate why, houw, or what
they are evaluating differently.

The other part of PUBLIC UNDERSTANDING--the FUBLIC-- 1s too often



The present comparative analysls of several communities with
contaminatad groundwater explores further the rele of logal contest. He
are attempting Lo isolate the specifia Factors inherent In lecal cobtexts
that affeect perception of and resachse Lo risk ang risk management. We
suggest thal 1f risk managers krew Mere about these relevant contey:
Factors, they could be more effectlve in ach:=ving both short-term and
long-range goals of rigk management.

METHQBOLOGY

Sipce differences in the way commnities respond to risk and risk
management could be attributed to dafferences in eifher the risk or the
risk management. we have attempted to control for both of these
variaples. We bave salected for research a half dozen non-metrapolitan
sammunities that have diseovered similar jndustrial solvents (primarily
trichloroethylene) 1n water supply Wells.® At the levels of concentration
found in these cases, the health effects are characterized by uncertainty,
low probakility, and long Iatency. By selecting sltes within Mew York
State and lMurther coneentrating primarily on tnose that have been
designated federal "Superfund" sites, we can alsoc control for state and
federal regulatory standards, for the agencies that become inwolwed
(primaeiiy New York State Department of Environmental Conservation, ard
Department of Health, and the United States Enviranmental Protection
Agency). and lor characterlstic institutional procedures., We are then
able to concentrate on fastors Lhherept in the communities that may be
underiying their &1fferent responses.

For contrast, however, we hawe briafly examired two situations of
groundwater contamination imvolving other kinda af texare chemicals (in one
case pestlelde residues, in another pecroleum products|, which posé
different health risks and may inwolve different government agencles,
addition, we are also studying two cases wWhere pollution hAaa not yet
ocourred wlithin the community's undergrourd water source, but whers local
awareness of toile contamination nearhy, combined with gentle nudges by
regional planning staff and others, have led the community to cansider
taking protectlive measures.
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In each commuolty we have stadied the contamination situation 1o same
dapth, 1oeleding the technical facts, the chropelogy of swvents, and the
declsions, actions and reactiens of local afficials and community
residents, as well as federal and atate officials and ocutside technleal
experts, In-depth interviews with Local declsion makers kawve bhaen
supplemented by intformal discus3ions with lacal residents, attendance at
public hearings and meetlngs, oonikering of local newspapers, careful
researching of public documents and reports, and collection of hackgroeund
[hformatien an the community. While some rcase studles save invelved anly
brief, retrospectlive rgscarch, others have [nvolved cany wn-site visits
spanning more than a year of etasped time, and arg still centinuirg.

LOCAL CONTEXT FAZTORS AFFECTING RISK RESPONEE

Preliminary ahalysis of our field studies has enabled us to identify
ten lpcal context factors that appear to be important in shaping lecal
risk perceptiens and responses, and may explain the different responses
observed among communities. Ue group shese context facvars inte two
separate categories. Community conbext factors are the relevant
tharacteristics of the community 1tself, caciuding factors specifically
related to the contaminatien. Risk context faokors are bhe relevant




aspects of the situation surrounding the contamination, exoluding the
contaminaction itself, {The order in which we have listaed the factors does
naot necessarily reflect their actual imparrance.]

Community Comtext Factors

1. Vulnerability of loecal economic base

Econonit vulnerability is clearly an impertant factor shapliog
perceptions and responses, as both the contaminaticn and its remediation
may have a hegative impact on 4 local economy. Among our sampia,
commnikties with an unstable, weak, or declining economy, ar thoas
undergeing transition (for example out of manufacturing) may be willing to
consider accepting a higher level of health risk. They are less eager to
nave Federal or state agencies become involved in risk managewment,
preferring to take care of the problem locally (though perhaps seeking
federal/state funds Lo enable them to do se}. In general, we find the
communlties whose sconomic base ia external to them, as in out-commuting
suburbs demand higher standards of protection than communities whose
eronoml¢ base iz internal.

2. Demographic stability and households with children

Various studies indicate that expectatlons of continued local
residence and the presence of young children in the househald are
associated with attitudes towards risk {Fowlkes and Millar, 19825
Edelsteln, 1983; and Lemley, et al_, 1985). It .5 reasehable that these
factors shoW up in aggregate response alse. While boath thege
characteristics, and alsc homeownership rates, appear to influence risk
response wore than such demographic Factors as age or education level, our
obzervatlons do not enable u3 ta spepify how or why.

3. Trust ih and identification with lecal governnect

A general, longstanding Truak in local government bediaes and
officials seems be be one of the mgst important context factdrs mlnLmizing
public expression of risk anxiety. 4 ™we" feeling of 1dentification with
local government fosters perception that loeal officials are acting
effectively to protect public health -- whether or net there ig evidence
to substantiate the belief. On the other bard, L9 those commupities where
there 1s a general lack of %rust in local goverrment, the stAge seems to
oe zst for herghtened anxiely about the risk and for critipism of the
actions of both lécal and state/federsl agencies condueting the risk
management. (In communities with a history of a Spiit between resicents
who implieitly trust loeal government and those who have little confidence
it 1%, wa find two markedly different lgvels of anxiety about the ~isk,
and two conflicting evaluations of how well the risk managers are doing
their job.)

4, Strength of local self-image

Amang our aases, those communities that had a fairly strong
collective identity AL che time contaminatlen Wwas dilscovered Tend to
exhibit less public anxiety over the risk. On the other hand, an
amorphous residential area tnat suadenly acquired boundaries and a
atlgmatized identity as the "the bad water area" EKhIElted anxigty and
seemed to expect lnadequacies in the risk maragemart.

The particular attributes of a community’'s self-definition alao
wnfluence risk response, One of our communities describes 1tsell as
"emall™ and "rural” (ever though Sechmicarly a "eity"™), and as “upholding



the cld-Fashioned American piopeer value of self-reliance." Here we [ind
littie public concere cwer the hgalth risk, and a preference for local-
level risk management. In contrast, suburban or bedrcom communities,
where pecple descrlbe Themselves only in terms of invidlous comparisons
with the city from which they hawe recently moved, may show greater
conpcern over a simiigr rizk. PResldents tfear Lhat the evils they sought to
escape are following them into the suburbs. Bub sinee they do not expect
local governments ta be capable of protecting them, they call for higher
level government actioh -- thowgh may soon become dissatisfied with the
performance of state/fedaral agencigs,

5. Direct or indlrect experience with similar environmental/health risks

Perception of a new risk situation is influenced by the level of
satisfaction with the handling and gutcome of similar problems in the
past. Additionally, eollective perceptions of ap emerging local situation
are affected by perceptions of contamination situations that have occurred
elsewhere. We found that gomplalntd about the way federal and state
agencies conducted risk management ln one community traveled yuickly along
the inter-community grapevine to engender negative attitudes elsewhere.
(However, we also Found that two communities may form gquite divergent
interpretations of a single situakion elsewhere. For exampie our
communlties did net all agree ont the implication of Love Canai, =ven
though they watchied the same TV news atories, We suggest that their
differing interpretations were shaped by differences 1in local context
factors.)

Risk Context Factors

1, Perceived healkh effecks and lifestyle disruptions

A community‘s respense Lo the risk and risk management 13 definively
influenced by whether people experience health problems that they
attribute to the toxie coatamination, and whether these percepflons
receive public suppert. In seweral of our sample cases where the health
effeet has a long latenoy period, the collective percepbion is that the
contaminant has not yek cauged adverse health problems and Ls unlikely to
do so in the future. The lagal meaia have not found, or have not given
credibility to, any individuals' ¢laims of health problems linked to the
contaminant, Thesa "utworrieg” communibles contrast sharply with another
aituation where the contaminanta are different and pgople have experienced
health problems thak Lhey link So the chemioals in the water Stories and
photographs 1n lecal press nave glven credibility and publieiby to these
health problems, adding to a collective perceptlon that harm has
occurred, There iz a high level of =itlzen arousal, anxiety about future
health preblems, and eraticism of tne risk management as lncempetent,
slow, and inadequate. However, 1n still another of our cases, citizen
anxiety and erlticism ran kigh awen though no one claimed health
effects. I[n this casa, obtber Zactars bezides the perception of health
effects must be shaplng dercepbions.

Perceived lifestyle disrustions or dislocations related to the
contamination also hsighten commmnity arousal about the risk and stir
eriticlsm of 1ts managemens. Wacer shortages snd precautionary measures
such a% bolling and baul.ng water, having filters installed in the home,
or having large unwieldy jugs of water delivered may all be percelved as
lneconvenlences or disruptions of aaily iife, ever as invasions of tne
privacy of the home, and tenc to ereate negative attitudes towards the
risk and its management {c.¢, Edalstein, 14983},



2. Other risks facing the community

The water contamination is likely ta Ye only one ol several concerns
1n the load of risks and problems a community 15 carrylng at the time.
‘Rayner, 1985, refers to 4 community's "risk partfolic."} Iu sera cases,
percelved sconomic risks (e.g, future _oss of local jobs due to wtructural
changes Ln tha natisnal wconomy) praoceupy the community; 1n other cases
ahxlety eenters on percelved deterioragtion 1n gquality of’ l:fe 1e.3.
unwankeg and rapid growth due to encroacring sprael of a nearby clty},
Communities troubled by ather perceived prisks may underperceive the health
r15K or uyndersegtimate 1ts peossiple deleteripus effects.  In ouher cases,
though, the nealth risk becomes the focus of general diseontent abd the
aymbol of everything that is wrong, leacing bo general sixlety that public
health will be inadeguately protected.

3. Social and symbolie role of the "presumed polluters'

Collsctive attitudes Etowards both the risk and the risk management
are nfluenced by the relationship the community perceives between ikself
and the presumed source{s) of chemical pollution, Wkile the most obvious
aspect of thiz relationship may be economic dependence, the social and
symbalic signifleance of the presumea poiluter 18 also very -moortant. L
locat Ffactory may be woven into the spo.al fabric of he community Its
founders may be Local (olk heroes, Its management persopnel may serve as
piilars of the communibty's civie and religious geoups. [T sLoports a
Little league team, and may even have denated the playing fiela. The
plant may have been the employer of several generations of townspeople.
and may still be the employer of ane's friends, nelghbars and relatives.
Residents set their watches by the factery’s ohistles, and reagu.ate tkeir
activities by its shafts. The communiby's self-1mage 6ay be verbalized in
terms of the company's product, which may even be symbolized graphically
.m the offie1al seal of the eity. In communities such as bkls, a
polluting lndustry may be pereeived as intertal ar “parc of the community™
16 the cognitive sense, ever 1f the physical location [3 cutside the
community. In thest cases, public expression of concern over risks dosed
2y chemicass from these facilities Is muted, and will not be Fatpea by
local press or politicians. On the other ward, where the presumed
poiluter 1s perceived as extermal ta the community, as belonging
czEnltively te the realm of "outside" and "them,” (whether or =l LL '3
physically located outside of the cowcuniby; oiblZens kave taken a more
ackive and somefimes adwersarlal 3tance against the polluters.

4. Familiarity with the chemieals posicg the risk

Several studies have snowr Snab familiarity with a risk may minmumize
Fhe 1neividuas's fear of that risk (Slovie, et al.. 1979, 1380, 1384 ;
Fowlkes and Miller, 1982, p 56). On tke ,evel of community, familiarity
with the chemicals posing the riss may affeet risk respense.  Local
famlliariiy wilkth the particular chemical comes from direct cxCEFIENGE 1N
handliing or using the chemical o the werkplace (o T Tactory or farm],
and alsa from indirect 2r vicarious sxperience through relatives and
neighbars who work with 1t, There may be i general cormunity 2LFUMPT ian
that Lhe hazardous materlals are "part of Life here." The discovery that
such o Familiar chemieal has entersd the waker wupply S not apt to have
much shoeck impach. [olleccliye amX1ety may be qulte low -- unless people
parceive immediate health effects or major lifestyle disriptians. n
cantrast, where people had no prior PFar. liarity withk the chemicals, the
tnitial reaction ta the repsck that unpronouncable, unfamiliar chemicals
are 1o the Water supply may stir more publie coneern.



5. Confldence in =maurces of (nformation about the riaic

People like ko Erust thzir own senses and the informal information
sources of friends, reirzbives and neighbors {Fitchen, 1985). I[n cases
where the chemical zortzminant in Tn2 water produces an odor, taste, or
"off" colar, people's own senses cay identify contamination long betore
water samples are taken for andiysis 1f Lthe lab Lests do oot confirm
what the community "knows,” tke public perception 1s that the experts and
offieials are falsely decy:ng that a problem exists

But where the contaminanks are undctectable Dy smell, tastc, ot
sight, people must seek risd information From other sources. 1n these
cases, they want clear, uneguivocal information, and they want it
delivered quickly. Experts who disagree among themselves or change their
minds lose credibality, When "the people who are supposed to know about
these things" give the 1mpression that they don't really know, the
community's anxiety about the risk 1s apt to increase, while at the same
time 1ts confidenoa in thae risk management decreases. Delays in providing
tnformation, {e.g. 2low raturn of water-test results), and cquivoeal
answers te the public's gquestions about whether they should drink the
water, {e.g. answers kedged with “on the other hand" and indications of
uncertainty), further undermine cwmunity eonfidence in the risk
management., If 1t alse appears that information is purposefully beine
wWwithhe!d or altered, then the inforcal channels of information become mere
actlive and more persuasive, and She comminity's level of anxiety and
distrust increases markecly (see Berry and Stoeckle, 1985). In these
cases, as Schwartz et al [1385. p. 72) indicates, the elevated communify
concern that is socmet mes iabeled "aysteria" is actually a rational
respensa.

DISCUSSION AND IMPLICATIONS

OQur ongolng apservaTicns nave khighlighted ten specific factors of the
local context that appear Lo saape community response 1n situations of
groundwater contaminatiaon. These same context factors might also be
operating where other typea af health/environmental risk are involved. We
suggest that at least park af the explanation for Intercommunity
differences in response to such risks lies i1n the ten factors we have
identified. We co net fird, however, that any single one of these context
factors explains leoa. response 1n all of the communities. Nor do we find
all of the context faptors onerating uniformly 1n all of our cases. In
faet, our analysiu loads us bo supeest that in reality there 13 not a
single context factar operabicg un_formly in all situations, but rather a
cluster of context factors that underlies and explains particular
responses in particular communitias.

We would like Lo ca_i spec:al attention here to the clustering of
eohtext factors pertaining to atblbndes towards 1natitutions. We find
that community percepbian of bakh tke risk rtaelf and the risk management
13 shaped In large part by trust and confidenece 1n and identification with
such diverse institutioms as .ocal government, the "presumed polluter,”
the sources of infermation abouab the risk, and the risk management
agencles, While mere researcn 15 needed on this cluster of faetors, our
findings eneourage us Lo make the practical guggestion that risk managers
at ali levels should {asker tpest and opem relationships so as to avold
the development of an us-versus-thetr adversarial situation. A pelarized,
confrontaticnal risk managemsnt process is often counterproductive 1in that
it takes time and attention away from the urgent task at hand, makes



coaperation difficult, and may negatively predispase other communities
elnewhere, Furthermore, 1 a commmnity 1s "turned off" by a risk
marzgement process that fails to take Iocal concerns wntc acoourT. Lbe
commum by is not apt to undergo the learning, attitude crange, and
institution-buirlding that could help It proTect LBs owWn environmental
resaurces in the Juture.

However, by advocating the minimizat-an of cenfrovtation during
115k  management, we da mot mean to imply tnat local anziety aver a rlsk
15 neeeasarily bad or Lo be avbided. Communities should be aroused; and
heightened concern may lead them to take initlative 1n demanctifg alfent Ve
actlon or 1n develop1n§ their own institutlonal capanilities and
protective strategies.

The practical implication of our work 1§ that both governmental
agency planners and technical experts invalved 1n risw management need
greater underatanding of the specific local-level contexts in which risk
management is umplemented. However, 1t would be neither feasible nar
effiglent for risk management administrators and autside technical
intervenors to sponsor in-depth studies of each and every community in
which environmentzl Tisks are te be addressed. We would suggest thab the
reigvant and userul information about a community could be gathered ratber
afficiently if attention were coneentrated om just Chose agpects of the
local context that are most likely ko affect local respenses to risk and
o risk management.

The context factors we have 1dentified here provide a mimmal list of
what the planners and implemsnters of risk management ought to know aboulk
a somrmnLEy 50 that they can design and carry out risk managemert 1T a Hay
that not only resolves the toxic preblem at  hand. but also achieves
lopg-range gpals of enhancing local ability to prevent and Jdeal with
future enviranmertal health risks.

NOTES

# Thiz paper is part of a series of five related papers entitled
"Enhaneing Risk Management by Foecuzing cn the focay Lewel.” Research for
this paper was funded by the Hatlonal Seience Foundation -- Ebhics and
Ta_ues in Sciepces and Technology {RTT-8BLO9912). A1l views enprassed In
th1s paper are those of the author and do not rece=sarily reflect Lhe view
of the National Scirchce Foundaticon.

#7 nzsistanc Professor of Anthropology, 1thaca College, and Adjunct
bssistant Professzor in Science, Technelogy & Society, Cosrnell University.

1. This research project at Cornerl University is entitled "Envieonmental
Chemicals and ITndividuzl/Cosmunity Risk Maragement,” See ke TirSt paper
In this series for general overview of our integrated approach to risk
management (Fesserden-Aaden, =t al., 1986). Some of the social 3cience
regearch reperteq on here .S also analyzed 1n a forthceming stucy by
Fitehen, Heath, and Fessenden-Raden, entitled “Ris< Ferception in
Community Context: & Case Study." The autnor wisnes to acknowledge rhe
collaborative effort af Jenifer 3, Heath in conducting the field research
ot Wnlak this paper is based. We wish to thank the many peaple in aur
study commubities who have 50 generously sharsd thear time, obzervations,
and experiences. BRecause some of them are still involved in technical
inwestigaTtions and loeal negotiations, we have alected to arotect the
ancnymity of the communitles under study.



2. For the purpose cf th:s rasearch, "community” is defined operaticnally
as & lacalily (2 socia., po..bieal, or geographical entity, or a mizture
thereof ) dealing with z 2nemical rentamination problem in the water
supply, or briefly, the risk-affectec popuiatizn 4nd Ibs decision-making
institutions. Wilhin this definitior, we hawe sclectes non-metropolitan
anmmunities (small eities, villages, se¢tions af bewnships, with
populations ranging from 1,500 to 35,000}, The justifieation for this
selection 13 rhat groundwaber eontaminition mast Frequently affects nan-
metrcpaliban communitles because bhey are the places most gependent on
groundwater for drinking water.

3. Trust in local institutionz 1s also considered important in the work
of Rayner (1984, 1085) and Douglas and Wildavsky (14982), who see \L as
related to the hisrarckial nature o' communities.

4., Edelsteln (1982) found shis effect in a study of local reactions to
contamination of privata w2lls 1n New Jersey.

5  Berry, et al. (1984) cite=z a case in Massachusstts where the polluter
was external to the commuriby (physiea:ly as werl as .deationally), and
the level of anger and anxlety were hign. Edelasceir {1982) presenta
another interesting case where the poiluting dump was perceived as
exkternal. althaugh its physical locatlon was clearly withio the commucity.
fi. We agree with Schwartz, ot al. (1985, p. T3) that "...coepunity
ooncern should 22 equal to the risks to whieh people zre akpaRec; no 2ars,
o less." Tao little anXlety is not nacessarily any better than Eoo

mech. & “ewvel of concern that 1s appropriate te the risk fosters a
rational responze T& bhe existing risk, and encourages the community to
take preventive measures for the future.

REFERENCES

Berry, David, et al,, 1984, "Costs and dencfits of Femawing Jolatile
Organie Compounds from Drinking Water,"™ Cambricge, MA: Abt
Associates.

Berry, David and J. Andrew Stoeckle, 1985, "Decentrailzabion of Alsk
Manzgement: The Case of Drinking Water,” Cambridge. M#: AbE
bssoolates.

Douglas, Macy anc faron Wildavsky, 1982, Risk and Culture, Zerkeley:
University of California Press.

Edelsteln, Michael E.. 1982, "The Sccial and Psycholegical Impacts of
firoundwater Concamiratian In khe Legler Section of Jackaon, New
Jerzey," {unpublisked Es5.].

Fessenden-Raden, -une, carole &, Eisegni, and Keith $. Porter, 1986,
"Enhancing Ris« Managsment by Focusing on the Loecal Level," this
volume.

Fitchen, Janet M., 1985, “Cultural Factors Affecting Perception and
Management of Environmental Risks: American Jommun:bies Facing
Chemical Contamination of Their Groundwater," papar presenced at
Speiety for Applied Anthropology, Waszmangton, 2.9,

Fitchen, Janet M., Jenifer S. Heath, and June Fessenden-Raden,
farthecoing, "Risk erception in Community Context: & Case Study," to
be publishex in a volume entitled The See1al Construckien of Ris<,
edited by Branden Johnaon and Vioncent Covello.

Fowlkes, Martha R. ana Patrzcaia Y. Biller, 1982, Love Canal: The Socias
Construgtion of Disaster. Washington, D.C.: Federal Emergeney
Management Agenzy,

Lemley, 4.T., J. Fessenden-Fader, C.A. Bisogni, and J.M. Holway, 1985,
"Nitrate Contamiratian: Public Awareness," J. Amer. Water Works,
77:34-39,




Rayner, Steve, 1984, "A Cultural Anaivsiz af duepaticnal Hizk
Perception,” Royal dnthrogclamioal Institute Newsletber, ol 10-12.

rayner, Steve, 1985, "Precietirg Sowcial Acceptanes of buture
lechnologles: pdvanced Corcepkbs (or NMuclear Rerctars,” lecture
presented at Cormall Urawvers_uy, 2/7/85.

sehuwart.s, Steven F., Faul E, Wkite. and Rebert G, Bughes, 1585,
"Ervironmental Tnreaktz, Tommumibies, and Hysteria,” Jourral of Publie
Health Paliow, £:58-77.

Silavie, Zaul, Baruch Lischoff, and Sara Lichtenstein, 1979, Fatirg the
Risks." Envircoment, 27:14-39.

siavic, Tmiel, Baruch Fischoff, and Sara Lichtenstein, 19BC. "Tncts and
Fears: Understanding Perceived Risk.” 1n R €, Schwing anc W, a
Albers, eds. Social Risk Assessment: Ilow Safe 1s 33fe Encugh? New
York: Plenum Press, 181-274.

Slavie, 2aul, Baruch Fischoff, and Sara Lichtenstein, 1984, "Benawioral
Decision Theory Perspectivez on risk and 3afety," Acta Psychologien,
56:183-203.

Starr, Chauncey, 19Bh, "PRisk Manapement, Assessment, ard Aceeptability,”

Risk &nalysis, 5:97-102




