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r. INTRODUCTION 

In the year 1968 the lurvey relearch inltitute of Al1ensbaeh (FRC) 

conducted a national poll in the Federal Bapublic of Germany al~in& a 

repreaentativa lEapl. of Germ.a women what kind of profelliOA the ideal 

husband shodid have. In 1968 tbe lIIO.t attractive profau!.n; fCOl a ... n 

Will . the nuclear phydcist. Eleven year. lacer tte aue quest!c.n aaain v •• 

a5ked to _II f~lea between 16 and 70 years ~ld. In thia poll the nuclear 

physiciat v •• Dot evan GaOtioned a.DDa the firlt tvaDty nomination •• The 

top of the liat vas occupied by a complete different type of profe.aional 

activity. Tba viBner of t~e 12De va. tbe for •• t ranserl (Allanabacb, 79) 

What hal the attractivenesa of male profes.ionl to do with risk 

perception? Thera are two ansvers to tbb quaation: 

I. The sbift of prestiae allignment from a technology oriented to • 

natUre oriented profession reve.ls • semantic cbange in the public 

understandin, of risk. Was technology in the pa,t predominantly 

perceive4 •• a powerful mean to reduce rista po.ed by natural cata,tropb •• , 

climate variationl, inf.ctioul de,eas.a and bioloaical ca.petitor. 

for food and biotope ~rkl, 80), .0 it became acre .nd .ore ••• oeiatad 

vitb cau.in, ri.ka and threat. to human baiuSI and the aatural 

anvironlllllDt in reclDt yean . People beeaaa aware. af the bet that the 

toola which liberated thea from natural constraints pOled tbam.elvea 

Qev riak. on their life. (Bohanemaer, xa.pereon &ad Kata" 81, p.2; 

Rena, 84; Renn and Swaton, 84). 

2. Furthermore the chana_ af profe •• ioaal pre.ti,a la modarn loeiaties 

dEmOnatrate the 1aterdependenciel batween perceptiona, leuaral locial 

attitude5, value. and varld vi.va. &bare i. no doubt that Icience 

h depaDdent an tbe concept of holatiDa Ipecific phenouina from 

tbeir ~tural or locial COQtezt in order to COPatruet .ada. of caulal 

or aequeatial relatioosbip. witb tbe aid af analytical technique •• 
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This is allo true for studies on ri.k perceptiunl. But it should be 

klpt in mind thst in real life rist perceptioo does DOt exist as a 

distinct p5ycbolo&ical proceaa &mons otbar type. of perception, but 

that it forms an integral part of .1.Emblin& and repre.lntins beli.f, 

&ad perceived characteri5tics of an object or event in tbl .lad of 

an iadividual. toasiderationa about involve risks .dght or ~Iht 

not playa major role in this opinion or jud.emeDt fotaing proces •• 

Potential benefit • • aide .ffact, come up, symbolic .. anioSs, value 

orientations, the attidudea of referencI ,roups about tbe rist source, 

the preltiae and L.a.e of thOle persons Vho promote or oppose thl 

implementation of the ri.t source are just aome of the .any factora 

that influence people', perceptionl of objectl or ,vent' apart froD 

ri.t conaid.racionl (Bo'" 80; Conrad. 81. Thomson. 80; P.arcI, 7S). 

Thl division into feature. rd.tina to the risk and tbose relating 

to the ri.k &Duree is a~ittedly puraly aDd analytical axpadient for 

plycholosical resaarch. In reality, people only judge object •• events 

and activities, and not risks (ct. Brown and Creen, aD). 

Would it thEQ DDt be better to expel the concept of risk perc.ption 

Ira. tbe ta~nology of oolDitivI psycbolocy aDd replace it by object 

parception! this aort of reoozraend.don can W.ed be junified in viev of 

the often UDtbiakitll u.1t of tbe coo.cept of risk pareeption, bar: it iI Dot 

aeta..err fro. tbe nature of the eaae. Por pereeptioo of an object naturally 

a1&0 includes parcapttoD of ~be bazardoua coalequencel of this object. 

their MOul .asiailatioa. aDd. sceral .. chaIli ... to cope with the aituatioo. 

of uncertainty (Renn and Petera, 82). ThuI, tba hierarchieal rank of 

s.pecta related to ris~ benefit &Ad uncertainty with ,eapeet to object 

..... .-at can be .. lyrically iD~tiptm. In the e_ way the aep&X'&te 

"uurealDt of object .aod riat perception. can IlUVU tb. quenion whether 
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tbere are typic.l p.ttern. in tbe intuitive perception of risk laurcea 

"bieb c.n sive u. so~ poiour. tow.rd. the '~n San .. " a.liaU.tion 

of UDcert~inty tbrou,h potential danser .ourca •• 

2. BASIC COliCEPTS OF RISK PDCEPtI<Ii 

For the purpo •• of r.vi.vin. the major theor.tlcal CODcepta and 

..,lrlc.l .tudles in the fleld of ri.k perceptlon it is nec •••• ry to 

defioe th. saln t.rm. frequently used in tbe literatura on ri.k perception. 

Object p.rception: Object perception de.cribe5 the proce •• of 

mantally represent ina and ••• imil.ting iDformation and experleoce vith 

re.pact to • pby.ie.l object or entity (Renn. Pater •• 82). 

V.lue.: A value i •• eonceptlon. explicit or iaplicit. distinctive 

of .a individual ~r char.cteri.tic of a ~UP. of the de.irabl. ¥bicb influence. 

tbe .etection froc .v.nabl. mode-D ..... s, aIMl end. of IcdOD. (D.uckbom. 51). 

Beliefs: " belief represents the coauitive -S" • p.uon bas .bout 

a aiven object, i .e. it is a probability judaement vbether aD attribute 

i. or i. Dot, and to which deere. a.aoeiatad witb tbe perception of an 

objact. The .ubjective fe.liDa of ,oodnell or badnea. whlch i. linked 

"ith each attribute refer. to tbe effect a per.on .daht bave and il call.d 

.ubjective evaluation ('i.hbein, Aj~en. 7S). 

Attit1.lde: Attitude is • IUntal and naural .tate of readia ... , OrlaDl.zed 

throdah experiaa.ce. ..ertina a directive or dya.aaic iDflueaee upon the 

individual'. ra.poale to aU ~bj.ct. anel aitatuioa. with vbi~h it la rel.td 

(Allport. 35) . 

Concerna: A COgcerD refer. to •• tate of po.i~iv. or aeaative re.pon.ivea.e •• 

of iadlviduab to heca.a .wn of azul prou .. _7 iafotuticm or penoaal 

experience l'el.rd.iD& .. lient aru. of iateran on that Datter (ReI1ll .1Dd 

Svaton, 84). 

Risk Perception: Perc.ived ri.k La the cOlibined .valuation that 11 

..ade b7 an iDclividual af the lik.elibood of an a.cIver .. neat accurrin, ia 

the future and it. likely ~eqa.8DCea (The Royal Soci.ty, 83. p. 34). 

310 



In Fi,. I tbe .tt~t i. made to illustrate tbe interconnection. 

betveen belief., coaceTO'. vaIn •• , attitudss and perception.. The .ad,l 

includ •• live b •• ie cateaorie.: tbe pbyaical enviroaement, the loeial 

envircllwent, the cultural anviroDJDellt. tbe psjeboloaic:al GOtbe. cd tbe 

locidhed world vi...,. J.I:sy individual b confronted with ... padCle object 

vhich is embedded in a aoeial lituaticm and a cultur.l eoateKt (.,.bolic 

aeaaiua). the pby.ieal properties' of the .pecific object •• veIl .. tbe 

eharaeteristiel of the .ituatioD are elements of the individual perception 

pro c... . The perclived properti.. are not nec .... rily ideotieal with the 

real propertie •• L~ted .eee •• to information, intuitive •• lection filter. 

aDd pre-evaluation. bias the perception proce ••• Parallel to the perception 

of propertiel tbe .ocial chlracrlti.tic. are a •• embled aDd perceived: 

both proc ..... are combined in the aubjective ......... t of consequlnc .. 

that are ... ociated with the Object. AlIo, at thia Itlge. a .. oelation. derived 

from the cultural contat or from. peraooal experience are aedvated and 

comparld with tbe lubjectively •• ,es.ed con •• quence •• 

the next Itep refers to the ph .. 1 of proc",ina the plrelivld object 

properti." lituational cbaracteriltie.. predicted conlequence, ~d allOciation. 

into • beli.f eYltem. The I,lection II to Vbat enters into the beltef .yat.ma, 

tbe lIOde of ab.traction lra. p.noaal experience CId ..diated. ia.formation 

in ordar to fOnl leneralbK c:onvic:tion. and the way of oNerina tbe p.rceptive 

it_ into lNlie:ot. eluate" are io.f1uc::nceci by tbe value orie:otaticma, ..,tiOll. 

and attitud., toward. I:laUar object'. Ia. addition, aeneral heuri.tic. md 

perlOUl Ityle of naaoo.iDt ,h.ve to be taken into account. 

'rbrt la.t Itqt referl to tbe proc. ••• of balanciD, the positive and neaative 

baliefl afmina toward •• aenerat ••• luativa judl~Dt with reapeet to tbe 

objeet. For this purpo.e the beliefs are ordered accordina to their .ubjective 

i~rtlDc.. tbe jud~t. of ref.rence ,rouPI are incorporated. thl p.r.ODS} 

COQIlque:ncea of neb pOldb .. judpmmt are pat ... d aDd. ~ po .. ible outCOMS 
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are cOlJ:!)ared to .arlier ellpuie.nc." vidl .hlUar ob,iecu . 

Thi. outline ia. of couraa. ju.t eo analytieal tool to underatand 

t~e procea. of attitude fo~tioo. The differeDt sta.e. are interlinked 

in the real world and proceed aucb mo~e unconaciously •• pointed out hare. 

Yet. it represent. a theoretical fr&DeVDrk ¥bicb helps to analy •• our 

research concepta aDd ra.ult. of of risk perception studie • • 

- Inaert Figure 1 bere -

Accardin, to the &D£lytical fr~WDrk of object parception and attitude 

foraation riak perception ,tudia. £o~. on tbrea key que.tions : 

I. What are t~a aocial sPals. v.lu~t or motive. that driva perlOPs 

or social ,roup. to attribute special concarna to .pacific risk aource.? 

2. In what way do people ptoca.8 informatioa about rilt louree •• and 

vnat kind of 10lical Itructure and rea'ODina do tbay follOW io arrivina 

at an ovarall judC--.nt on the acceptability of a perceived rilk? 

3. What kind of aodvational or eopitive bi .... na incorporat~ 1IiIbeD 

people select iofor.ation from tbe •• rioua .ouree. wbich the, h.~e leca •• 

to. and why do tbey apparantly violate their DUD rule. of reasODin,? 

Taking into account the •• threa que.rion.. a DOra io.tearated approach 

~o the iovutiption of risk parecptiOD. cao be developed. POl' thI. pU'tpO&et 

we CMl divide tbe risk perception acudi .. tnto four TOUch catesori .. : 

~l ••• ical deci.ion analy.is, p.ycboloaical decilioD tbeory, IOcial-p.ycholo,ical 

judlCDeDt aad attitude thlory. aQd aocialoaical cooeeptl ineludiol pol i cy 

anal,da. 

Cllsllical decbion ud)'li. focu ... OD tba ratatiooaUty of the 

4eei.i~ln& ~roc ••• under tbe a • .u.ption that va C&D .aka ule of for.al 

aaiome to opti.ize our ova jud .... at (leeDeY and Raifla, 76). If we £0 a Itap 
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fu~ther and d~nd that tba optimi •• tiau p~occ •• be ~.ptad to the individual 

met.rational crit.~ia of reaaoaioS, this kiod of research fi~. riaht 

into our key que.tioa. 3 above. 

Psycbalosical daci.ion theory (iueludiue aocial judacment thaory) 

b$ put ita empha.i. OD ~ba individual proc. •• of c:oa.Jn"unae r ... onial 

incorporatinB ue aoelal deairability af percebed cOlUl~U.eueU and. apcdfic 

motivational factora in proceaaiDI uncertainty (Hammond at al., 78). 

R .... rcb io this fidd au be braat cla .. ified. UDder by que&tioa. 2. bacause 

the purpose of ~i. r .... rch ia to haad towards the iDdividual proc ••• 

of understanding tb. rapre.entation and •• afa1latioft of perceiv.a ha3aTds 

and their probabiliti •• , leadibJ to tb. for.ation of an overall jud,eDeDt . 

Social-paycholoaical r ... arch concentrate. an the iftteractioD between 

locial eDvirotIIDeJIt (social valu .. , nonu, &Del rolea) and peraooal jueJ,CUDt. 

Risk perceptioD ia beiDg under.tood •• a proc ••• of derivinB attributes 

.bout .pecific object. fr~ aefteral .aci.l values .nd p.r.DD&l attitude. 

and linkioa theae attribut.. to tbe perceived properti •• of the riak object 

or ri.k .itua~ioo (Jani, aad lUnD, 77). Thia r •••• rch li.s un the borderline 

betwe.en key questions 1 and 2. 

Piua1ly •• ocioloJical r .... rch addressea the proble. of STaup reapona~a 

to riak COD~.Dtr.t!~ on the iatlucocc of aocial valuea, inatitutioatl 

constraints, refueDU. croup judaameDta, ~nricatiDD, aud power inte'[cballa' 

(rrede~ichl et at., 83; .elkin, 77b; Otway aDd von WLntarfeld, 82). Ie . 

is iuterutina to note that the .ocioloaical ·coftcepu of dalE. pt:reeption, 

in pardeular the .tudiu aD power and prenur. group., have .0J:le featuras 

in camaon vitb the concepts of. the .. tbematieal deci.iaa analysis - [b_ 

other eztnme of tbe scientific .pe:ctrulQ, Both concepta .. a ... tbat iudividu.h 

try to ..ziaize. tbeir own utility (in sociololic.l t~, their intereat) 

aDd that obj.ctive ... ure. can be identified. to indicate if inclivid.uals 

or &roup. ere better 0'[ worn off after the. rl.k. b..u baan. taka.. In 



deci.ioD theory, tbe expected utili~y is an objective .e .. ure of a per.on ' • 

Sain or losa; in socioloJi~1 tbeory, saID or 10. a of -power i. an objective 

yardstick to mea.ure .ocial influence. In our fr..avork, .ocio10,ica1 

re.earch deal. primarily with ~y queation I. 

Tabl. I give. an illpre .. ion of the -.cope of .cientific ~""'rch 

in tbe field or ri.k perception. It should be ac:knovledsed that tbe .y.tematic 

overview ai.plilie. the COGPlex .ituation of ri.k re •• arch and iaDOre. 

IlUch of tbe conceptu.l differences witbin deb elau. For a lIOn detailed 

clas.ification one .hould refer to the corre.pondinS literature. ( ... 

Covello, 83; Otvay, 77; Royal Society, 83; BeCker, SO, Rean, 84) . 

3. RESULTS OP RISK PERCEPTION STUDlZS 

Aceordina to tbe .arious di.ciplines involved io ri.k pareeption 

re •• arcb differant coucaptual frameworks have been applied to determine 

the main lactora that iDfluence people'. judaezu:nt on exp8-cted. eoneequeru:u 

and tbeir likelihood. 'eaeachers 'who verted with atility CODCapU iDVestipted. 

predo.!aantly the iadividual halaacias procedure and tha intuitive heuristics 

which aovern tbe proee •• of udtailatlft& and ft'duetius infotIMtlon about 

ri.u. Tbe .,.t applied instTUlleDta in tbia catalO'Q' of r .. urch atodi. •• 

are P'1eha.etric .ccle', semaatic differential' &D4 correlatiou cirel •• 

for detenda!ua .patial differences betveea various d.b (PhchhoU: at at . , 

78; Vlek .ad St.llen, 8J; Peliciar et .1., 77; p .... at al •• 82) • 

••• earchers Wbo pur.ue the attitude concapt ara •• &rebia, for •• 1ient 

beliefs and effact. that determine the overall f.eliaa of an individual 

toward. tb. object anc! influence the villitlp ... to take action. in corre.pondeace 

with that tuliu,. (Ibcaa. et a1., 80; OtlNy, 80; Sw.tou a'DIl!.tan, 84). 

Actituda reaearebel uluallT uae qaeltionnairea to coll.ct beliefa ~ 



affective parteraa which era later processad by fector analYai. in order 

to detect the s.lient f.cto~. of risk parcepti~. 

Bal.archer. ~o focus on value commitec.nta and cOQceru. analy •• tbe 

cour •• of aoeial Interaction between promoter' and opponents of the ~ 

ri.k object or ri.ky aetiviry and obaerve the proeea. of attitude formation 

as a functioD of avoid in. dieeoneneea between value orientationa and th. 

lelective perceptIon proeee. of the information eoncerniaa tha properties 

of the ri.k object and tba poaition aad value. of the people .. aoeiated 

vith the object. Within thia raaeateb tradition .urveya and direct abaervationa 

on the moat COQaOD instrumenta in order to analyee the cause. for the 

development of differanc poaitione tovarde a riek aauree and to ~.vea1 

the .oci.l conltraint. that filter tbe informacion whIch each individual i. 

exposed to .nd predetermines the villinlDe •• to take aeeount of positive 

and negative con.equence. (Bechmaanp 81; COnrad. 81a; Wynne, 84). 

In additioD to the three bI.ic concept. more .ociologically oriented 

approachea have to be ~ntioned which relard rI.k parcaption as an element 

of tbe cDDtiauous atru"lea of .ocial groups for pover and aocial influence 

(presrile, .tatuI, etc.) . But .ince tbis approach take. no iuter.at in 

the inveatiaation of the underlying ps,cboloaocal and aaciat factara of 

rilk perception, it doe. nat need a sore apecific con.ideration in this 

chapter (litechalt. 80; MettiA, 11.; ~Dr, 75; Doualaa and Wild .. sky, 82). 

The three per.pectivea on ri.k perception are not exclusiYe, but 

focus on different a.pect. of tbe perception proc ••• : the rational of 

p.ople to come up with a b.l~c. judaemAnt, th_ Beneais of beliefs about 

objects IUd the aocLaI ~c. of proces.ing and evaluatiDI ioformation. 

Hence, it i. not Dece •• ary to pre.ent th. results of empirical studie. 

I.parataly for .ach re.earch traditioa. latber it ..... • ppropriate to 

iaitiate • reYiev ha.ed oa a more fUDdamental inaisht iuto the iDdividual 



process of formings beliefs abou~ risks .Dd risk sources, and ealat,en 

the discussion stap by step with .are rema~e faetor., like value orientatioDS 

and trust in source. of information. Sinee tbe field of riak parception bas 

beCODl: rather popular in reeect year. and D.UDerau. studi •• bave been published, 

tbe following review CaD only addreaa the highlights of tbe .tudia, and 

discuss the main rHult •• In order to be •• brief aAd preebe e. po .. ibh, 

the review i. organi%ed as a collectioD of theaea: 

I. In general people are doiol a load job i~ ••• el.lina the ~gnitude 

of a riak that i. familiar to thea. In principal they are quit. 

aware of tbe threat. aad danKera which tbey are exposed to. Figure 2 

thows the reaults of two aurv •• , ooe American. one Ce~n. A random 

a-.ple of persons in Germany aod aeveral groups in the US were •• ked 

to e.timate the .~erage 10 •••• per year from various 'ource. of h.,ardt 

.stimated value. are plotted on the y axil ADd the actual stattltical 

firur •• On the x axi.. There i, • general tendency, both in the USA 

and in Carmany, to averastieate lov risks and underestimate hiah riat., 

altbouah the Ge~n lampl. teada rather to exa~er.te the real fisurea. 

Non.thele .. , the extent of ... nllDent between .. twted and ac.tu.al 

values ia f.irly hiab (Lichtenstein et al., 78i Slavic et .1 •• 79. 

aenn and Peters, 82). 

- Insert Figure 2 h.re 

2. The intuitive .bility to detemine the order of upituclc of ri.k 

~i .. ppe&H as 'OOG as qu •• dons arc .. keel relatina to tb. 'DUIIber of 

lif.. lo.t in • eat.atrophic ,.ar to be expected ODC. durinl the 

~an of • lired .... Either .11 risk .ouree. arc aruM. al..,.t udfOT1lly 

... iIDina .round 3,000 IOlsea for each riak IOvrc., or czorbitant 

.. twtet! were lUde, for exaplc, III .. erate of 22.000 death for 
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dru, abu •• , 4,000 d.ath for ak.iia&: accidents, aDd a. IMD7 ... 600,000 

d.ath. caunel by nuclear pawr - aU fieurea n1aud to the Federal 

Republic of GcrD&Qy (Renn, 81). When -akiD, •• tl .. t •• for a normal 

avera,e year, experience and ~n .ens. c.D briua about a ralativ.ly 

aood epproxiution of the uatiltieal value._ lknMvar, when queuionl 

are nt-ted to dbastan whicb cau be upectl!!d oyer 80 to 100 yaar., 

tbera the iotuitive evaluatiou proee .... viII DOt function. .inca 

the extent of cate.trophe. cannot b. drawn dir.ctly from a per.OD'. 

own ~erie~a (v. Vinterfeld at a1., 81; Slavic .t al., 79, RanD, 81). 

3. If ODe relata. tb, .tatiltical or iDtuiti~ly ,atiDated valu.. for 

expected lo •• e. to the intuitive ratina of the banefit leval, or a 

ri.k-benefit ratio, one obtains aD .. toui.hiul re.ult. Pr •• umed 

10" rate. per year and riek perception (.1.0 rilk-beoefit perception) 

are practically independent of each other, i.e., mo.t people do not 

•••••• ri.k laure •• accord lug to the pre,u.ed 10 •••• per ye.r, 

rather tbey coneKOtrate 00 oth.r pointa of view (Rano .nd Pet.r •• 82). 

Thb ~nsiaht ia true DOt only of the Geraau interviewerl; .&mericatl, 

laaliab, 7reuch, aDd ~tr.lian .tudies confirm the lov rel.tioD 

bnw..n the p.ablic'. 10 .... ti.don .ad rut. pnception (Sl~e 

at al., 79; 101al Soci.~, 83; ClennoD, 80. rase' et .1., 82). 

nUll .. ,t people are more or le .. aware of tbe upeeted .,aluea 

of vell-kDovD riaui however. the upected. va).ua. are .erel, oaa factor 

"'''1 .aDl ill the perceptioD of th ... rilU and, .. corrd",tioD 

nail •• ' .bow, a factor vitb oa.ly lli&ht eKplaAatoq ",due. 

4. Ho,t people are DOt familiar witb the ratioula of probability. Wben 

the probabilities of adyer •• affect. are DOt intuitivaly co.prehemsible 

(e. in the unlikely n.ple of • juabo jet craahiul iuto • footbf,l 

atadi~, the perceived d.aree of ri,tinesa ia likely to be related 

to the worat _Ihad acciel"t. If tb. iJu,i'C&ition of catMtropbu 
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i5 enhanced by .edia coverase, the uesetive .ri,t perception i, further 

reinforced. This copiDS Dechlnis~ tends to evoke biSh senaitivity 

for lov probl~ility/hish conaequence risks and a stroAl degree or 

disinterest in biah probability/law con,equeDce riak, (Tveraky 

and Kahneunn. 74; Roll. 77; JuaaermanD. 82). 

S. The .tteodant circumata:aeea, tbe vay in liIicb people axe expond to 

a certain riat, are considered in thl lieerature as qualitative 

feature, Which influence the perception proe •••• According to the 

inv •• tisationa of Slovic et al •• there are thraa aaiu raetors .hapinl 

the intuitive ... imilation of risk related information: th_ •• verity 

of losses When they occur (dread). the f.-11ilrit7 vith tbe risk 

and the "dearee of penoanel expo,un" (Iocietal vena, peraoual risk 

takinl) (Slavic et al •• 81). Stbdiea ' on the quelity of hazards lead 

to aiDilar r •• ulta: The two Dutch r •• eareber_ Viet and StalleD 

c... to the conclusion that risk perception is d.pendant upon tbe 

"sille of a potanti.&l accident" .ad OD tha perceived. IIdalTa. of orlanized. 

.afety" (8', p. 235 fl.). Green ncI Brovn report a hilh preoccupation 

of people lor natural va. un-made riak., nac.llary VI. wme.ee .. ary 

activitl... major cou.equencaa .1. .muor ~.ctl. peraonal control 

VI. out of c:ont"l'Ol aDd ... y va. difficult to .. cape (Green aa4 Brown, 

80, Perune. 8D) . In contraat to tbe .boYa .tudiea vbicb un _urelational 

procedures for all risk source. in order to re.eal UDiver.al factors 

for characteriaina riak qualitie •• the Itud! •• by Cardner et a1. 

(80. p. 26 ff.) &ad the onu t". the author vera daaiped to nal,l. 

qualitative characteriatics iadependency for eacb rilk .ource (lean. 81). 

- I~ert Filur. 3 bere -

Fieur. 3 'bova the silDificance of th. individual qualitative f.,tures for 

tbe cvaluauoa of tbe' risk in queatioD' for 9 dak !IOUrce •• The eorr .. poDCIiq 

correlation coefficient i, on th8 ,-.ai.. that i. to .,y the intenaity of 
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the relatiooship i. depIcted, .d on thl!. lIt-axb .are the boxes with 

the iodlvidual feature cl.'ses fo~ nine dlfferant risk aources. 

If ona first c~ider. the priaary fa~tora. that i, to &ay 

the featura wbich ucrt the areataat influenca on rilk evaluation, 

thea h kcooi:5 apparnt that banefit-nlated poinu of vie" pt'edoaicata. 

People fint of all .valuata riaks according to the pouibilitiu 

and accosp&Dyina drcUIUtanc .. of their applie&tioa. for eump1e 

vbetbet' they tbemaelvu cen pt'ofit ft'OD the., vbetbet' they are of 

benefit to tvaryonj! or only. minority, vbathat' thet'e are pOt furtber' 

.lternativea.~ch provide the .... benefit with 1 ••• ri.k. In tbe " 

case of nuclear coer" . pesticidal and al.ct~ical appliance. the 

.ph..ui. La: on d.k feature. . Whuu.I the -.olu.ntarlnll" of utilisation 

brinla about a politive vaiabtinl of the concomitant ri.k in tbe ~e 

of electd.:.l appliancu. tbe doailUlDce ot the factor "cataatrophic 

cona:equellCt!I po .. ibla" in the ca .. of Duclaar .nerO' and. upouibilitiu 

of long-term dame.a" in tbe ca.a of pesticidea bas a nesative effact 

on risk perception. It i. thut clear that 'tatiltieal loa. rates 

are not tbe dacisive .. tiv .. for sceptici ... tovard. nuc\eu «nero 

aM pestlc:idea. 

6. Apart fro-. quaUeatba rbk fcatun. vbieb an believed to ba uUver .. l 

factors iu ri.k perceptioa ~ca •• , reeeareb haa been conducted to 

fiDd aalient cluster. of belief. relatiDS to differeDt .ouree. of 

riak. Lar,a-.c:ale aperiaenta carried out by the "Ii..k u ..... at 

Group" of the Inumatioul A"toaic Enerl1 Aaeac)' in Vielma aboved 

that people cl ••• ify their attitude, toward. enerl1 .yate.. accordin, 

to tbe foUma, cdc-ria: tlb.airect effecta frOlll the ri.k lource" 

(e. l. health buard.); "econo.nc beDefies" (a.,. in«:re.ue in th. 

natioaal inca.e); "eavLTOaaeDtal ritk'" (a . ,. pollution); ·p.ycbolo,ical 

ud. pbJaical 1.plicaticm.." (a . ,. capacity for COQuol of th. riat" 
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artificiality of tbe riak. aource); and "effect on ',oda! and technical 

ploare.s (e.c. providins security of supply, locial levelling). The •• 

four dicen,ion' in attitudes vere obtained on the b • • is of the result. 

of .urvey. on the "'USlSOnt of. v.rious ~ergy .y.u.s (Oway, 80; 

Thomas , 81). Sine. eoaraY ~.teDI only cover loma of tbl pos.ible risk 

'oureea, the aut~r conducted a aWl" experiment in.!tbe fom of an inteUlive 

.urvey involvina twelve ditferant types of ri.k .cure ... The si. v •• 

to dheovlr thlt; DD.t aportant attitude. and their .y.temad.c Structure. 

Uling various atatistical procedure., the attitud ••• ~bjected to 

enquiry were traced back to their central basic pattern (factor 

analysis) aDd comparable let. of factors vere developed by .. ana 

or aSlre&&tion. Thil interpretation ,ava rise to an allocation 

and. fioally, to an EValuation, of risk sourc .. under the followina 

five points: 

Effects on the per.on biaself aDd OD the 'oci,l environment 

(bealth, aupply level, sacurity, etc.) 

Extent to which persona ara directly effected (perlonal banatits , 

damase, coalort, v.ll-beinli libe!ty, etc. 

Effects on econoaic .ud soeial hUare (a.plo,aeot .. rk,t, 

soci.I levelliaa. ,enaral .tandard of liviD.. quality of life, 

etc.) 

Sociopolitical IIDCS soeial valuu (soeial justics~ daoera.tie 

dahCS, eqcaal dbtributicm of benefitl aDd. deu_nu, etc. ) 

Effects em the ccmditiou far copiD& with tba future (md.-oteiain, 

o~tput leval. defence of liberty, ~DI~riDl supply level, atc.). 
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Noc all of these five criteria are brouaht to bear for eyery rist 

source and the .iiPifi~ce of the individual factor. differ. &r.atl,. 

In order to obtain an oyerall view of the iDt~ity &ad compolition 

of th~ five critaria for varioua risk aourcea, tbe avara.a value. 

for the individual factora baye been cCXIIpiled for ,iz riak lourcea 

in Fia. 4. The bara which utend balov the zuo liDe ahow nqadve 

.. tLaltiona with re.peet to the riak .ouree under conaideration, 

wbile tbe bars above the zero line ahov the eorreapoadiac poaitive 

evelu.tiODa (Renn, 81). 

- Inurt Yiaure 4 here -

1. People "ell to avoid riaks tbac po ... pe.D:ling duger to thall. The 

randoaaess of oceUtT&DCe is perceived .. a poteDtial threat. because 

the daaaer~ aitu.tion .daht occur at a time when the individual is 

DOt prep-rad to react in an appropriate maDnet. Ia.tinctively, huaaa 

beings react to danaerous situations with tbe reapon.es of agression. 

escape or ,l.,1na dud. It • danaeroue sitUAtion i. to be expected. 

strea. i. lik~ly to occur in order to p~rfora the instinctive reaction 

fast and almost auto.aticall,. Str .. " bowever, cannot be su.tainad 

over an eatanded period of time. Therefora, people feel ua~y if 

a dOlerous aituation caD occur a111 ti .. vitboat prior notice. In 

this .ituacioD. they prder rblt avoidance behaviour. 1£ thay caDDOt 

initiate actiOD8 to .oye ... , fro. the daucerou. .ituetioa, th.y 

clt::lll&Dd collective reaulatiol1 a. a .. an. to ruiutain coatrol DYer tbe 

bp.Dliina danaer. lbt. averdon ro randoaly oecurrinl bazard. ie nat 

related to 0, probability, but jut to tlLa nature of raadOllDu., 

lb, f •• linS of uaaaaineaa is rainforced if people h ... the !spree.ion 

that thue will be. DO ti.e to flee or to protect tbe.a:elv •• against 

tb. potential hazard (Gr.en aDd Irown. 80; R.~n, in pre •• ). 

8. Rbk ralars to • COIIp)und judCl:DeDt coaatruc.tecl on tbe ........ Ilt of 

persOQ.ll utiliti .. aDd. a .. ociations with tbe risk 'ource. tbia upiaioa 
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some of the diffic~ltie. tbat .xperta encounter ¥hen applyina risk 

compari.oa- in public. Risk in connection vith .kiin •• for example. 

ba5 • different connotation compared to ri.ks related to DUclear 

enerlY. Risk in the former application i. perceived .. a peculiar 

thrill to the individual. In the latter ca.e. tboulb, nucle.r cuerty 

i. perceived a •• threat to per. anal health. Any attempts to 10lteally 

compare both ri.&. fail to coaviace anyone. except the ri.k expert 

(Gardner et al • • 80; lena. 85). 

9. People are willina to accept riaka .ore frequently if they feal that 

risks and b.nefits are di~tributed aqually. thus) justice is • key 

factor in risk perception. Hhcu riska sre confined to an id.ntifiable 

population (e_a_, the neighbourhood in the vicinity of an hazardous 

waste diapocal site), thie population i. likely to r •• pou.e nelatively 

to the risk. 

The DOtion of justice impl! .. ~ categori .. : equity of riek 

and benefit distribution, and exclueivcneas of exposure to riaka or 

benefits (Keeney, SO; Renn. 84). 

10. In gen.ral. it bes b.en prbven that valua orientation and the ,aneral 

attituda ay.t~ viII increaaiaaly inllu~e ri.k perception if tbe 

risk aour~" have already under&onl politici~tiDD. Par ...-pIa. 

tciectiata of tbe "Arbaittsruppe Anaavaadte SynCl&nalysa" (Worki". 

Group on Applied sy.teas Analy.i.) in Karl.ruhe diacovered that the 

foraation of ju4a_enu em nw:laar ener.,. atronely depe'Qd1 on ona '. 

own value orieutation (.are .. tari.liatic, wore poat .. terialistlc, 

more eDriroDlU'Dtally conaciou.) vtdch bovnar, baa practically DO 

bearing on the perelptloa of coal (Prederich at II •• 83). 

With reapect to nuclear aa.rxr a relatioDlhip between value 

orientatioD aa4 ri.t ..... aaent vat a110 revealed in atudi.. e.lculated 
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by the author. Even if Ceneral valul orientation - ai~l.r to the 

studies carried out by tbe Social Science Res.arch Centre io Los Anae1es 

(von Winterfeldt et al., 80) - i. haT41y directly related to the 

determlnio& factora of risk perception, it nevartbala •• codeterDin •• 

indirectly the perception process via the formation of related 

attitudinal patterns (R.~ 81). With reaard to tbe perception of 

the nuclear eoerlY ris~ tha perceived riak level is particularly 

influanced by five socio-political attitudes (Pilure 5). 

- lnaert Fisura S bere -

Low confidanca in .tatenent. of Icientist. aDd tachnoloaists. coabined with 

• hiBh priority for aavironmental proteetioa. produce a aore nesative 

perception of nucl .. r energy risks at the out.et. Conver.ely. confideoce 

in .cianc. and technology and a low dagree of eaviroDmeot.l awaren ... 

represent an attitude Vbich fraa the atart tead. to develop poaitlva 

expe~ted valu ... lat there is DO dete~Distic rel.tiOUfblp betvcen 

attitude. io the aociopolitical field and tbo.e tavards nuclear aDarlY. 

II. Credibility is the souree of information about riab and risle. acurcu 

haa turned out to be • crucial factor in risk perception. If a 

penon distruats tbe aource of infonutiou. he or sba h .ara incllnecl 

to pay attention to cOUDtar-inior.ltion aDd to demonstrata a risk 

avaraive behaviour io order to ba on the safe sida. 10 particular. 

scieotific di.seot aad politi •• tioo with raspect to riSk lOurces 

lead. to a risk. perception process wich 1a hiabl, onrruled by 

.,.,atbies aad .alue ~taeAt. iu favour of oae of the iawol.ad parties. 

Symbolic b.li~f. are aubstit~tes for i~trumeot.l considerationa 

(W\iQlcbmann. 14; :rubiaoa. 79). But the perception of objects does 

DOt depend aolel, and DOt even pri .. r11, on videl, acceptahle 501utioaa 

vithin th. acientific .,.atas: 



Firat of .11. acientific diaaena will only have an impact on 

public perception if .cianti.t. tbe=selve. Ye&ayd the i.5ue as a 

political ana aDd will therefore txansLer the elilputa into a public 

debate. SacoDdly tbe aeneral public ~ll only be aware of any leientitic 

dhput~ if the c:.oulequence of the dbpuu: will dther aIleet thair 

ovn liviua conditioua or tbeir belief aYlt ... Thul it ia e'lential 

that the pereeived COu&equlueU of any technolol1 are evaluated a • 

•• lient in reapect to tbe individual formation of attitude., before 

an tllue Bains political wei&hl. 

Finally, empirical atudi.a of tbe author on tha 101. of credibility 

by eocial inltitution. concerning tha peaceful uee of DUcle.r enerlY 

ahov tbat d.epita tbe lOll of confidanc. in .cience and politics 

a maximum derr •• of credibility continu •• to be liven to Icientiat. 

working in the field of nuclear n .... rch and in Wllvarsitu •• ".n 
al the pertinent politicians (e.a. Miniater of a. ••• rch and Technology). 

Thie Itlteaants apply to both proponenta aad opponenta of nuclear 

enerlY (lean. 81). 

4. a.CLUSIONS 

Th. papar int.Del" to uviaw tha Itate of tba art in tbe field of 

rlak percaptioll with 'pe.cific .. phub 011 Europun atudi .. ~ Like in aay 

review a I.laction ha;. to be _a with r .. ,eet to tbe c02lCapta. tbe analytical 

tr .... vorb aDd the ...pitieal renlt. r.port_~ The. revi.., is certaiDly 

bi ••• d by aubjeetive prafer.nc .. and iDterpratatloDa of th. author, but 

it vas atta.ptad to include an l'alavarat inforutioa aDd to put the result. 

of the reaearch atudi .. in • par.pacti.a. Only .... 11 fraction of conducted 

aq:tirlcal re.earch coale! b. preaeDted in order to keep tlJ. papey brief and 

preeiaa. _ hut e:ooush croll r.fanue .. have baeD -.da for ebo .. who "aat to 

Itudy the formatioa of rilk parcepeion .ora intaoalvaly. 



What bas been learned from tbe uuaeroul .tudi~ in ~iak perception? 

Amon., the ujor 'tuults or the riak lIerception atudiu conduc.ted 

by p.ychololtat.. aociololiats and deciston anal,.ta, the foltoviua have 

i .... di.te iupoact on tbe FOC'" of risk mana,_eDt .Dd. policy makina: 

o The .. peeted lossea over time are oal,. one ad lVen minor dement 

of tbe puhlic perception of riak. Even tbe cataatrophe pot.nti.l cannot 

be re,.rded •• decisive in tbe aenae thlt the nuaber of perc.eived 

victima in a diaa.ter is ralated co tbe deltaa 01 tbe pe~eived 

riskinesa . lather the aubjective probability reaaTdin& tbe atrenath 

of the beliaf tbat a catastrophe cap happen. ia oDe of the ebaracteriatica 

tbat people apply by judliol the m.aaitude of riak. 

a Two kinds of variablea are found to b. isportant for the proc... of 

ri.k perception: qualitative risk charac.teri.tics aad baliefa about 

the risk aource. 10 case tbat risk' are perceived .a dreadful, 

involuntary, unaccustomed and personally uneontrollabla. people viII 

live .pecial attantion to chi. kind of riak and ara ",er to let 

DOte inform.tion of tbe risk aource. 

o Belief. about riak aources vary from riak to ris~. There is no 

univer •• l threahold for riak acceptance eitber for different ri.k 

.ources pereeived by • aiua1e individual or for a siolle ri.k •••••• ed 

by diff.rent iDdividu.ls . 

o Social paycho1olieal aDd aociololieal studias shOW' tbat judg ... llt. 

011 rbkJ tedmololiea or activid .. d.paad DOt O'DI,. on p.,.cbololieal 

factDra like tbe ones aention~d .bove but ala a on reference &roup 

judi.aeot.. .alieDt belief. about the riak aourea. perceptioa of tha 

pt:'Qponaou and opponents of the risk -.CUTCC, dcsre .. of loyalitJ 

toward. official policy .uer. and cOCDibHnt to aocial v.lu.. aDd 

eulturat id .... SiDce all the •• factor. inc1udiaa th. p.,dbolo,ical 
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ones ar~ int~rrelated and sometimes reflect mere po8c-racionalizacioas 

of uncon5cious feeliD8J and .ocial constraints. it is very difficult 

to aet up a ~eli.ble ·model of bow people actually perceive risks 

and evalua.te th ... Vbat v. Ir,aov. is vhat .at.tue, .nd put.l, t.o \i\at 

delree it. mattera: but analy.c. ar. atill •• arching for a theory 

that CIo" explain the ptocu. of people'a judgement on riab. 

What are under these prear.es tbe main le.son. for policy makers on ri.k 

manaBement conaiderina the r.ault. of the perception Btudie.. eo f.r1 

fri.-tily it bad b.coae evident. that the artificially constructed 

eantr.at batween the rational a •••••• ent or the experts apd tbe ~upposedly 

irrational asses.ment of the layman he. not only disCuised tbe true relationships 

io the eurrent dl.eus.ion about ri.k. but ba. at the .ame put consIderable 

difficulties in tha vay of the dialoaue between the twO sides. Tbe technolos1cal 

celculatioQ of ri.1r, di .. ~ion • .u.t b. regarded .. an iuportant 

c:omponent of aay declaioD concerniq rhk source. and la alao eo Idul 

iustrumeot for constantly improving the .afety meeaurea for protectinl the 

public. Hove.ver, tbe public is DOt diaputi1'll the faetl To make ealc:ulatiou 

of thi. kind the aole cxit.eria for "acceptability" .JJIl/or "dui-rability" 

of tecbW)lo&i •• or of other c.i..,Ubi1ll rbk. aouttu. hovner , c.oDua4icts 

the iQtuitiTe vitw of riak 8Cccpt.uce end i. alao unreaaoa&bl. fro. poLitical 

.. til! .ocid ataudpoiau. 'l'hia .bould not be. ailUDdentood .. a pI .. tovard. 

aub.tituti~ aci~tific ri.k a •• el--.nt by mean. of rialr, parceptioo. The 

analysie of perceptioD &&. alao da.oottrated that the a •• i.iI.tion of 

UDl:ettaiDty and tha iDwitiv18 copin.a: _eb.a.a.i ... with dike oar18 biased by 

heurr.tic' l personal Operienee. .eelia cover ... and other facton. Hodern 

.ociatie. C&DDOt afford to aubatituta Icieoee by Coa.oD lenaa. 

If the pgrpole of acience i. to explain &ad predict ph~. V8 

ean expect tbat adentist. do • better job ia. predictioD than othar I*fPla. 
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QtheMn leieac~ wuld. b .. luparfluoul. Scientiltl bava a lIntar 'acca .. · 

to tbe collacted pae:ral experience of .adety (e:.pirical bowl_If:) aDd 

a~a better t~.iaed to uae lystemAtic and conaL. tent sadel. of ~~tr.pol.tinl 

p.at experience (aetbodolosicat knovledae). the superior decree of accuracy 

do .. not DeaD, tbooab. that experta are Qat .u.suptible to copit.iye. 

bi ... u. errore or IIIbparceptiona. but that they are le .. I,ulcaptive thao 

all the otbar .. .bar. of society (c!. the aadtl of araduated rationality 

bl Renn. 81). 

Riak maaa~nt, therefore. ha. to incorporate the re.ults of riak perception 

atudies if!. tva way" 

o Pirat, tbe dfme~ions of each rilk source or cl ••• of ri.k loure .. , 

which are perceived a. potantial violationa of oDe'a OVD values or 

!nterena. 

e SeCODd.ly. the prevalent tradeofh beata'D coallictiD, values. for 

example coat varau. environment, Whicb raflect tbe desire of each 

citi~en far the liviua conditions praferred in the future. 

In a pluraliltio lociety tbe valu ... of elcb citiz*O abould blve tha 

.... lapact OD policy llAkiDa: chall thol. of experu or policy uka,... The 

teclmical approach popt, ' tboae •• lues t~at Gpuu .'lJOciate •• adequate 

vith rupect to tbe problem. lot I, .. :h ao adaquacy do .. DOt abt. the deeldon 

anal,tic approach feed. La. the valug ' of the cliant, uaually tbe nlUletor. 

aia or her .. lu .. are either hbme......de or reflect tbe rep1etor r • pere.epticm 

of What tb. public really vants. Aakial tbe public directly se,.. to ~ 

the opti..l .olutiOD. but i. DOt '0 ea.y a. it sound •• Valu .. ,ad belief. 

are inunelated. If belief. are erroraMu. or thair wdulyiaC copitive 

beuriatic. bie .. d. a81i,. .,due. are fon.d in accordan~ vitb the belieh 

and. tber.efOl'~ dinorted. lamaY.tive survey.eth.od. cotibiDina attitade 

... uraD8Du. intonatioa. and participation have t.D be den10ped to .eC 

thb new cballenae to fOCial .elance. A fint att.pt b.u -buD -.de ia 
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this direction by • re •• arch te&D of tbe Nuclear Re.earch Center JUlich, 

aad the: University of WUppertal in applyiag tbe method of "planains cella" 

in order to {nve.tic.t. the preference. of ordiaary citizens or future policie. 

On ri.1e. mana&&meat (Renn at al., 84; Dieuel, 80). 

Ri.k peru:ptioo iI • coaplu: ph&~n tbt raq,uire. DIre: iuvestilation. 

on • multidi.ciplinary .eiantific level. Pot the purpose of ri.k man&SCDent 

it il e •• ential to understand tbe .tructure of perception ~ to recoeaiz& 

tbe COneetQ' that underlie tha overt teslstance &,8inat modern technoloSi .. 

impo.ina ri.ks OPto the public. 
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