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PREFACE 

One o f  t h e  major  c o n s t r a i n t s  t o  t h e  i n t r o d u c t i o n  and 
development  o f  t e c h n o l o g i c a l  sys tems i s  t h e  e lemen t  o f  r i s k  
t h a t  such sys tems  b r i n g .  T h i s  s t u d y  i s  p a r t  of  a  j o i n t  r e s e a r c h  
e f f o r t  by IIASA and t h e  I n t e r n a t i o n a l  A t o m i c  Energv Agency a t  
Vienna d i r e c t e d  a t  g a i n i n u  an  improved u n d e r s t a n d i n g  o f  how 
s o c i e t i e s  judge t h e  a c c e p t a b i l i t y  o f  new t e c h n o l o g i e s ,  and 
how a n t i c i p a t e d  r e s p o n s e s  t o  t h e  o b j e c t i v e  and p e r c e i v e d  r i s k s  
may b e  used i n  d e c i s i o n  making. S p e c i f i c a l l y ,  it d e a l s  w i t h  
t h e  p e r c e p t i o n s  o f  t h e  r e l a t i v e  h a z a r d  a s s o c i a t e d  w i t h  s e v e r a l  
w i d e l y  d i f f e r i n g  t e c h n o l o g i c a l  f a c i l i t i e s  and e x p l o r e s  t h e  
e f f e c t  o f  c o n f r o n t a t i o n  w i t h  s p e c i f i c  h a z a r d s  upon t h e s e  
p e r c e p t i o n s .  





ABSTRACT 

The response of t h e  ind iv idua l  t o  p o t e n t i a l l y  t h rea ten ing  
s i t u a t i o n s  i s  based upon h i s  percept ion of t h e  hazard involved. 
I n  t h i s  p i l o t  s tudy ,  148 sub jec ts  were asked t o  q u a n t i t a t i v e l y  
rank t h e  hazard they f e l t  t o  be involved i n  l i v i n g  near  seven 
d i f f e r e n t  types of  technolog ica l  f a c i l i t y .  The s u b j e c t s  were 
d iv ided i n t o  four  groups: AN, l i v i n g  about 500 m away from a 
research  r e a c t o r ;  AF, l i v i n g  about 1 . 4  km away from t h i s  reac to r ;  
two smal l  groups l i v i n g  a t  s i m i l a r  d i s tances  from a d i s t r i c t  
hea t ing  f a c i l i t y  and a c o n t r o l  group about 10 km d i s t a n t  from both 
f a c i l i t i e s .  

A l l  groups, except AN, found t h e  i t e m  "nuc lear  reac to r "  t o  
be t h e  most hazardous ( t o t a l  sample, 3 -1 on a 4 po in t  s c a l e )  . 
Group AN ( N  = 32) found t h i s  i tem t o  be t h e  t h i r d  most hdzardous, 
2.88/4.0; group AF ( N  = 31) r a t e d  t h e  i tem 3.55/4.0. The d i f f e r -  
ence i n  t h i s . r e s p o n s e  between groups AN and AF i s  h igh ly  s i g n i f -  
i c a n t  (Mann-Whitney U-test p I 1%). Several  exp lanat ions  f o r  
t h i s  f i nd ing  a r e  d iscussed.  





I. INTRODUCTION 

Many c o u n t r i e s  a r e  e x p e r i e n c i n g  a p e r i o d  i n  which t r a d i t i o n a l  

v a l u e s  a r e  be ing  q u e s t i o n e d ;  p l a n s  f o r  f u r t h e r  t e c h n o l o g i c a l  

development are be ing  m e t  by a  v a r i e t y  o f  demands f o r  a c l o s e r  

examina t ion  o f  t h e  b e n e f i t s  and r i s k s  o f  l a r g e - s c a l e  t e c h n o l o g i e s .  

An e a r l i e r  paper  by Otway and Pahner  (1976) h a s  o u t l i n e d  a  concep- 

t u a l  framework f o r  r i s k  assessmen t  s t u d i e s  and p r e s e n t e d  a r e s e a r c h  

p l a n  i n  t h i s  a r e a .  I n  t h i s  r e s e a r c h ,  r i s k  s i t u a t i o n s  a r e  c o n s i d e r e d  

t o  be c h a r a c t e r i s e d  by a number o f  " l e v e l s " .  The f i r s t  l e v e l  i s  

t h a t  o f  t h e  p h y s i c a l  r i s k s  p r e s e n t e d  by a  p a r t i c u l a r  f a c i l i t y  o r  

t echno logy ;  t h e  n e x t  l e v e l  i s  t h a t  o f  how t h e s e  r i s k s  are per -  

c e i v e d  by i n d i v i d u a l s ;  t h e  t h i r d  l e v e l  c o n s i s t s  o f  t h e  p s y c h o l o g i c a l  

e f f e c t s  upon i n d i v i d u a l s  a s  t h e y  respond t o  t h e s e  p e r c e p t i o n s  

and t h e  f i n a l  l e v e l  i s  t h e  r i s k s  t o  s o c i a l  s t r u c t u r e s  and c u l t u r a l  

v a l u e s  a s  i n d i v i d u a l s  e x p r e s s  t h e i r  conce rns  th rough  t h e i r  p a r t i -  

c i p a t i o n  i n  i n t e r e s t  g roups .  

A l though it i s  c l e a r  t h a t  t h e  p e r c e p t i o n  o f  r i s k  s i t u a t i o n s  

d e t e r m i n e s  t h e  response  t o  them, t h e r e  h a s  been l i t t l e  r e s e a r c h  

done t o  d e t e r m i n e  how v a r i o u s  r i s k  s i t u a t i o n s  a r e  p e r c e i v e d  and 

what f a c t o r s ,  p s y c h o l o g i c a l  o r  o t h e r w i s e ,  i n f l u e n c e  t h e  p e r c e p t i o n  

p r o c e s s .  A Canadian s t u d y  by Go lan t  and Bur ton ( 1 9 6 9 a ) ,  f o r  

example,  s u g g e s t s  t h a t  e x p e r i e n c e  w i t h  c e r t a i n  s i t u a t i o n s  o f  r i s k  

may v a r i o u s l y  a f f e c t  assessmen t  o f  t h e  r i s k ,  whereas i n  a  p a r a l l e l  

s t u d y  per formed i n  A u s t r i a  by Otway e t  a l .  ( 1 9 7 5 ) ,  t h e  s u b j e c t s '  

a b i l i t y  t o  imag ine  themse lves  i n  t h e  haza rdous  s i t u a t i o n  proved 

a n  i m p o r t a n t  v a r i a b l e  i n  r a n k i n g  t h e  r i s k  i nvo l ved .  Two o r  t h r e e  

d i f f e r e n t  b a s e s  o f  c l a s s i f i c a t i o n  have been found f o r  d e a l i n g  w i t h  

t h e  problem o f  t h e  d imens ions  o f  t h e  r i s k  s i t u a t i o n ,  depend ing  

on t h e  i n v e s t i g a t i o n  and methods used.  Go lan t  and Bur ton  (1969a) 

f i r s t  p roposed a  s u b - d i v i s i o n  i n t o  " p h y s i c a l ,  n a t u r a l  and s o c i a l  

h a z a r d s " ,  b u t  i n  a  subsequen t  f a c t o r  a n a l y s i s  (1969b) o f  a s s i g n e d  



p r o p e r t i e s  ("semantic d.if f e r e n t i a l " )  t h e y  d i f f e r e n t i a t e  between 

"man-made, n a t u r a l  and quas i -na tu ra l  hazards" .  

I n  an  Aus t r i an  i n v e s t i g a t i o n  conducted by Swaton e t  a l .  

(1976!, i n  which g raph i c  models o f  t e c h n i c a l  r i s k  s i t u a t i o n s  

were sub jec ted  t o  f a c t o r  a n a l y s i s ,  t h e  a u t h o r s  a r r i v e d  a t  a  

b i - po la r  f a c t o r ,  t h e  extreme exp ress ions  o f  which w e r e  desc r i bed  

by " a c t i v e "  and " p a s s i v e " ,  o r ,  accord ing  t o  Kogan and Wallach 

(1964) ,  by " s k i l l "  and "chance".  Although t h e  sex  o f  t h e  

respondent  h a s  been seen t o  be a s i g n i f i c a n t  v a r i a b l e  (Otway 

e t  a l . ,  1975; Swaton e t  a l . ,  1976 ) ,  t h e  i n c o r p o r a t i o n  o f  person- 

a l i t l y  v a r i a b l e s  ( e x t r o v e r s i o n  v e r s u s  i n t r o v e r s i o n )  , age and 

occupa t ion  have n o t  r evea led  any e f f e c t s  on r i s k  pe rcep t i on  i n  

t h e  s t u d i e s  conducted s o  f a r  (Golant  and Burton, 1969a; Otway 

e t  a l . ,  1975) .  

The p r e s e n t  p i l o t  s tudy  was i n tended  t o  rank t h e  pe rcep t i on  

o f  v a r i o u s  r i s k  s i t u a t i o n s  and t o  examine t h e  e f f e c t  o f  t h e  

degree oE c o n f r o n t a t i o n  w i t h  t h e  r i s k  as a c o n t r i b u t i n g  f a c t o r ,  

s i n c e  t h e r e  a r e  many i n d i c a t i o n s  of t h e  s i gn i f i cance  o f  t h i s  

v a r i a b l e  t o  be follrld i n  t h e  s tudy  o f  p u b l i c  a t t i t u d e s .  According 

t o  t.he t heo ry  o f  " c o g n i t i v e  d issonance"  ( F e s t i n g e r ,  1957) , f o r  

exaniple, c e r t a i n  p r a c t i c e s  and s i t u a t i o n a l  f a c t o r s  can be  cause 

for a change i n  a t t i t u d e  when they  a r e  incompat ib le  w i t h  c e r t a i n  

o t h e r  known f a c t s  ( in fo rmat ion  on t h e  hazardousness o f  a s i t u a t i o n ,  

f31: i n s t a n c e )  ( Insko ,  1967) . A " cogn i t i ve  d issonance"  ( i n c o n s i s t -  

ency)  o f  t h i s  k i nd  c r e a t e s  a  t e n s i o n  t h a t  one g e n e r a l l y  seeks  

t o  reduce by adap t i ng  t h e  most e a s i l y  mod i f iab le  v a r i a b l e .  S ince  

behav iour  p a t t e r n s ,  and more e s p e c i a l l y  ways o f  l i f e ,  a r e  

g e n e r a l l y  more d i f f i c u l t  t o  a l t e r  t han  a t t i t u d e s ,  persons  

r e s i d i n g  nea r  r i s k  o b j e c t s  ( o r  engaged i n  occupa t ions  i nvo l v i ng  

r i s k )  might be expec ted  t o  e v a l u a t e  t h e  hazards  f a c i n g  them a s  

less dangerous t han  would i n d i v i d u a l s  who a r e  n o t  con f ron ted  

w i t h  t h e  s i t u a t i o n  t o  t h e  same e x t e n t .  



Ob jec t i ves  

The i n t e n t i o n  was t o  rank t h e  pe rcep t i on  o f  c e r t a i n  r i s k  

s i t u a t i o n s  and t o  tes t  t h e  hypo thes i s  t h a t  t h e  degree  o f  con- 

f r o n t a t i o n  w i t h  a r i s k  a l t e r s  t h e  e v a l u a t i o n  of it; t h i s  was 

done by random sampl ing o f  persons l i v i n g  a t  v a r i o u s  d i s t a n c e s  

from o b j e c t s  c o n s t i t u t i n g  a p o t e n t i a l  hazard .  

T e s t  Desc r i p t i on  

A random group of  148 persons was ques t i oned  by a n  i n t e r -  

v iewer .  I n  a d d i t i o n  t o  d e t a i l s  r ega rd ing  s e x ,  age and occupa t i on ,  

they  w e r e  asked t o  r a t e  a series o f  hazardous o b j e c t s  on a 

fou r -po in t  s c a l e  a s  t o  how r i s k y  it would s e e m  t o  l i v e  i n  t h e i r  

p rox imi ty .  The fo l l ow ing  seven o b j e c t s  w e r e  l i s t e d :  

1. Gas works 

2 .  D i s t r i c t  h e a t i n g  f a c i l i t y  

3. O i l  r e f i n e r y  

4 .  Mental  h o s p i t a l  

5. Nuclear  r e a c t o r  

6. P r i s o n  

7 .  A i r p o r t  

The 148 persons surveyed w e r e  d i v i ded  i n t o  one conki-ol 

group and f o u r  tes t  groups.  The t es t  groups w e r e  composed o f  

pe rsons  l i v i n g  a t  d i f f e r e n t  d i s t a n c e s  from each of  two s e l e c t e d  

p o t e n t i a l l y  hazardous o b j e c t s .  

Groups 

AN ( n u c l e a r  r e a c t o r ,  n e a r )  ; ( N  = 32) 

occupan ts  of  h o l i d a y  houses nea r  a r e s e a r c h  r e a c t o r  

( " P r a t e r  r e a c t o r " )  (up t o  a d i s t a n c e  of  500 m)  

AF ( n u c l e a r  r e a c t o r ,  f a r )  ; ( N  = 31) 

occupan ts  o f  hous ing f u r t h e r  away from t h e  expe r imen ta l  

r e a c t o r  (about  1 . 4  km) ; 



HN ( d i s t r i c t  h e a t i n g  fac i1 i t ; - ,  n e a r ) ;  ( N  = 10)  

occupants  of  ho l i day  houses nea r  a d i s t r i c t  h e a t i n g  

f a c i l i t y  ( n o t  f u r t h e r  t han  500 m away);  

HF ( d i s t r i c t  h e a t i n g  f a c i l i t y ,  f a r )  ; ( N  = 1 4 )  

occupants  of hoilsing f u r t h e r  away from t h e  f a c i l i t y  

(about  1.5 km) ; 

CG ( c o n t r o l  group) ; (N = 61) 

i n h a b i t a n t s  of va r i ous  d i s t r i c t s  i n  Vienna. 

Of t h e  persons surveyed,  4 1 %  w e r e  men between t h e  ages  o f  

30 and 60 ~ , ~ h o  came from a very  wide v a r i e t y  o f  occupa t i ona l  

c a t e g o r i e s .  Comparab i l i ty  o f  t h e  exper imenta l  groups i n  t e r m s  

o f  t h e s e  c h a r a c t e r i s t i c s  was checked s t a t i s t i c a l l y  and conf irmed. 

An i n t ~ r e s t i i ~ g  a s p e c t  is t h a t  a h igh  percen tage  o f  t hose  approached 

re fused  t o  be in te rv iewed.  Th is  can perhaps be a t t r i b u t e d  t o  

t h e  f a c t  t h a t  t h e  popu la t ion  had .had a s u r f e i t  o f  problems o f  

t h i s  t ype ;  i n  t h e  months p reced ing  t h e  survey d i s c u s s i o n s  on 

nuc lea r  power p l a n t s  and environment had been very  h e a v i l y  

emphasj-zed i n  t h e  mass media ( i n  connect ion w i th  p l a n s  f o r  a 

second nuc lea r  power p l a n t  i n  A u s t r i a ) .  



11. RESULTS 

A. Risk Conf ron ta t ion  and Magnitude of  Risk Es t ima t i on  

Table I g i v e s  an o v e r a l l  p i c t u r e  o f  r i s k  assessment  f o r  

t h e  i n d i v i d u a l  o b j e c t s  i n  each o f  t h e  f i v e  groups w i t h  t h e  r a t i n g s  

running from a va lue o f  4 ( h i gh l y  hazardous)  t o  1 (no r i s k  a t  a l l ) .  

I n  t he  case  of t h e  nuc lea r  r e a c t o r  groups,  t h e r e  was a 

h i g h l y  s i g n i f i c a n t  ( p 5 1%) mean d i f f e r e n c e  (Hann-Whitney U - t e s t )  

between t h e  c o n d i t i o n s  "near "  (AN) and " f a r "  (AF). Th is  i s  i n  

l i n e  w i t h  t h e  a l t e r n a t i v e  theory :  t h e  persons  con f ron ted  t o  a 

g r e a t e r  e x t e n t  w i th  t h e  r i s k  o f  t h e  exper imenta l  r e a c t o r  ( i .e .  

i n  t h e  immediate v i c i n i t y )  graded t h e  nuc lea r  r e a c t o r  r i s k  a t  

a mean va lue  of 2.88, wh i le  f o r  those  l i v i n g  f u r t h e r  away and 

conf ronted t o  a lesser e x t e n t  t h e  f i g u r e  was 3.55. A rank ing 

of t h e  r i s k  assessments  £of t h e  i n d i v i d u a l  o b j e c t s  i n d i c a t e s  

t h a t  it i s  on l y  f o r  t h e  group w i t h  g r e a t e r  c o n f r o n t a t i o n  (AN) 

t h a t  t h e  nuc lea r  r e a c t o r  occup ies  t h i r d  p lace-- for  a l l  o t h e r  

groups i t  i s  regarded a s  t h e  h i g h e s t  r i s k .  

For t h e  d i s t r i c t  h e a t i n g  f a c i l i t y  t h e r e  was no s i g n i f i c a n t  

d i f f e r e n c e  between t h e  "near "  (1.60) and " f a r "  (1.64) c a t e g o r i e s .  

The reason  f o r  t h i s  may be e i t h e r  t h e  s t a t i s t i c a l  r a t i o  (random 

sampling o f  sma l l  group) o r  t h e  f a c t  t h a t  t h e  d i s t a n c e  es t ima ted  

a s  " f a r "  (HF) f o r  a d i s t r i c t  h e a t i n g  f a c i l i t y ,  1.5 km, may be 

t o o  s m a l l  when one c o n s i d e r s  t h e  fa r - reach ing  a tmospher ic  

p o l l u t i o n  and t h e  o b j e c t i o n a b l e  s m e l l .  The l a t t e r  i n t e r p r e t a t i o n  

i s  suppor ted by t h e  s i g n i f i c a n t  d i f f e r e n c e  ( p  5 5%)  between t h e  

o v e r a l l  mean f o r  bo th  d i s t r i c t  hea t i ng  f a c i l i t y  groups (HT and 

HF)--1.62--and t h a t  o f  t h e  remaining groups (AN, AF and CG)--2.00. 

The r e s u l t s  f o r  t h e  r e a c t o r  and t h e  d i s t r i c t  h e a t i n g  f a c i l i t y  

groups a r e  p l o t t e d  as a f u n c t i o n  of d i s t a n c e  i n  F igure  1. For 

t h i s  purpose,  t h e  c o n t r o l  group was assumed t o  be a t  an  average 

d i s t a n c e  o f  10 km. Tab les  I1 and I11 summarise t h e  mean va lues ,  

va r i ance ,  and s t a t i s t i c a l  s i g n i f i c a n c e  between t h e  d i f f e r e n t  

groups (AN, AF, HN, HF, CG) f o r  each r i s k  o b j e c t .  
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Figure 1. The perception of two specific risk 
situations (pilot study). 
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B. Age and Sex 

A s  age and sex  w e r e  a l s o  reques ted  by t h e  q u e s t i o n n a i r e ,  

t h e  i n f l u e n c e  o f  t h e s e  v a r i a b l e s  on r i s k  assessment  cou ld  be 

checked. There was a sma l l  b u t  s i g n i f i c a n t l y  p o s i t i v e  c o r r e l a t i o n  

w i t h  t h e  age of t h e  persons t e s t e d  f o r  two o f  t h e  t e c h n i c a l  

i n s t a l l a t i o n s .  There was a p o s i t i v e  c o r r e l a t i o n  w i t h  t h e  sex  o f  

t h e  respondents  i n  one case .  

Risk assessment for nuclear reactor -- age: r = +0.21 (p 5 1%) 

Risk a s s e s m t  for airport -- age: r = +O. 26 (p 5 1%) 

Risk a s s e s m t  for nuclear reactor -- females: r = +0.16 (p 5 5%) 

I t  would appear  t h a t  age i n  p a r t i c u l a r  i s  r e s p o n s i b l e  f o r  

a s l i g h t l y  h i ghe r  r i s k  pe rcep t i on  f o r  t e c h n i c a l  i n s t a l l a t i o n s ,  

wh i le  i t i s  less s i g n i f i c a n t  i n  t h e  c a s e  o f  gender.  Both age and 

sex  had an i n f l u e n c e  upon t h e  response t o  t h e  t h e  i t e m  "nuc lear  

r e a c t o r "  . 

C. Risk Ob jec ts  and The i r  Dimensions o f  Es t imat ion  

However, s o  t h a t  n o t  on l y  t h e  degree o f  r i s k  a s s e s s b e n t  

pe r  o b j e c t  cou ld  be taken  i n t o  account ,  b u t  a l s o  p o s s i b l e  group- 

i n g s  o f  o b j e c t s  i n  accordance w i th  t h e i r  c o r r e l a t i v e  r e l a t i o n -  

s h i p ,  t h e  i n t e r c o r r e l a t i o n  ma t r i x  (Table 11) of  t h e  o b j e c t s  f o r  

t h e  t o t a l  sample was e v a l u a t e d  by f a c t o r  a n a l y s i s  techn iques .  

Two f a c t o r s  w e r e  e x t r a c t e d ,  t h e  f i r s t  o f  which seems t o  repre -  

s e n t  a q u a l i t y  a s s o c i a t e d  w i t h  a l l  o b j e c t s  ( p o s s i b l y  a g e n e r a l  

r i s k  component). Th is  does n o t  r e q u i r e  more e x t e n s i v e  t r ea tmen t  

he re .  The second b i -po la r  f a c t o r ,  however, cou ld  r e p r e s e n t  an 

o b j e c t  accord ing t o  t h e  o r i g i n  o f  t h e  r i s k  (human ve rsus  techno- 

l o g i c a l ) .  The fo l low ing  diagram shows t h e  arrangement o f  t h e  

r i s k  o b j e c t s  i n  t h i s  dimension (accord ing t o  t h e  f a c t o r  weightinlgs) 

and a l s o  g i v e s ,  f o r  purposes o f  comparison, t h e  mean o f  t h e  

s c a l e d  r i s k  i n  p a r e n t h e s i s :  





0.59 4 Mental h o s p i t a l  (1 .7)  

0.46 1 P r i s o n  ( 2  2) 

0.30 1 Nuclear  r e a c t o r  (3 .1)  

-0.48 D i s t r i c t  h e a t i n g  1 (1 .9)  
f a c i l i t y  

The c o r r e l a t i o n  o f  t h e  q u a l i t a t i v e  (human-technologica l  

e lement )  and t h e  q u a n t i t a t i v e  ( r i s k  assessment )  c h a r a c t e r i s t i c  

v a l u e s  o f  t h e  o b j e c t s  i s  r = -0.14. Th i s  g i v e s  an i n d i c a t i o n  

t h a t  t h e  pe rsons  surveyed a t t r i b u t e  j u s t  a s  much impor tance t o  

t h e  human as t o  t h e  t e c h n o l o g i c a l  e lement  i n  r i s k  s i t u a t i o n s .  



111. CONCLUDING REPIARKS 

A q u a l i t a t i v e  a n a l y s i s  o f  t h e  seven sca led  o b j e c t s  on t h e  

b a s i s  o f  t h e i r  c o r r e l a t i v e  s i m i l a r i t i e s  has  produced a s  an 

impor tan t  r e s u l t  a b i -po la r  f a c t o r  which seems t o  cover  t h e  

i n d i v i d u a l  ob jec t -assoc ia ted  r i s k s  i n  t e r m s  of  t h e  degree t o  

which men, a s  opposed t o  machines, a r e  invo lved.  

The hypo thes is  t h a t  con f ron ta t i on  w i th  a p o t e n t i a l  r i s k  

s i t u a t i o n  lowers t h e  pe rcep t i on  o f  r i s k  was conf irmed by t h e  

r e s u l t s  ob ta ined  w i th  two groups o f  surveyed persons l i v i n g  a t  

500 lo and 1400 m d i s t a n t  from a nuc lea r  r e a c t o r .  S ince i t was 

p o s s i b l e  t o  f i n d  on l y  a smal l  number o f  t es t  persons from t h e  

env i rons  o f  t h e  d i s t r i c t  h e a t i n g  f a c i l i t y ,  t h e r e  i s  no p o i n t ,  

s t a t i s t i c a l l y  speak ing,  t o  a t tempt  an i n t e r p r e t a t i o n  o f  t h e s e  

l a t t e r  r e s u l t s .  

With r e s p e c t  t o  t h e  r e a c t o r  groups,  one p o s s i b l e  exp lana t i on  

is  t h a t  t h e  group l i v i n g  nearby was simply b e t t e r  informed about  

t h e  n a t u r e  o f  t h e i r  r i s k  s i t u a t i o n  and, t h e r e f o r e ,  less concerned. 

T h e r e ' i s  no reason  t o  b e l i e v e  t h a t  t h i s  i s  t h e  case .  The theo ry  

o f  c o g n i t i v e  d issonance appears ,  a t  l e a s t  from an e x t e r n a l  view- 

p o i n t ,  t o  have been conf irmed by t h i s  r e s u l t .  Th is  would s imply 

mean t h a t  it was much e a s i e r  f o r  people  t o  change t h e i r  a t t i t u d e s  

about  l i v i n g  near  t h e  nuc lea r  r e a c t o r  t h a n  t o  change t h e i r  

r es idence .  

The l a t t e r  hypo thes is  imp l i es  a seemingly e f f o r t l e s s ,  r a t i o n a l  

and consc ious adjustment.  One of t h e  most p r i m i t i v e ,  and y e t  most 

impor tan t ,  o f  t h e  psycho log ica l  de fense  mechanisms i s  t h a t  o f  

d e n i a l .  When a person can ignore  o r  s imply d i sm iss  i n t e r n a l  o r  

e x t e r n a l  even ts  whose pe rcep t i on  i s  anxiety-provoking, he i s  

us ing  t h i s  mechanism. Reluctance t o  acknowledge t h e  dea th  o f  a 

loved one o r  t o  contemplate o n e ' s  own dea th  a r e  common examples. 

I n c r e a s i n g l y  it becomes e v i d e n t  t h a t  d e n i a l  i s  a process employed 
/ 

on a l a r g e r  s c a l e  t o  d e a l  e f f e c t i v e l y  w i th  t h e  r e a l i t i e s  o f  

everyday l i f e .  The techno log i ca l  r i s k s  prece ived by people i n  



contemporary s o c i e t i e s  may be s o  anxiety-provoking a t  t i m e s  a s  

t o  f a c i l i t a t e  t h i s  p rocess  of denying t h e i r  importance.  The 

use of  d e n i a l  must n o t  be pa tho log i ca l ,  b u t  may be viewed a s  an 

a d a p t i v e  human mechanism t o  p o t e n t i a l l y  p a i n f u l ,  d i s t u r b i n g  

s i t u a t i o n s .  There a r e  many psycho log ica l  mechanisms o f  de fense  

which i n d i v i d u a l s  use t o  adap t  themselves t o  d a i l y  l i f e  and t o  

p r o t e c t  themselves from undue anx ie t y ;  t h e s e  p rocesses  may occur  

on an unconscious a s  w e l l  a s  consc ious l e v e l .  

Guedeney (1973 ) ,  i n  h e r  s tudy  o f  t h e  nuc lea r  con t rove rsy  i n  

France,  Sw i tze r land  and Belgium, made s i m i l a r ,  e m p i r i c a l  obser -  

v a t i o n s .  She r e p o r t s  on a s o c i a l  r e s e a r c h  e f f o r t  a t  Bagnols- 

sur-Ceze which i n d i c a t e d  t h a t  rumours w e r e  always more p r i m i t i v e ,  

and r e f l e c t e d  a h i ghe r  l e v e l  o f  a n x i e t y ,  t h e  f u r t h e r  away someone 

was from t h e  nuc lea r  f a c i l i t y .  Those l i v i n g  n e a r e s t  t o  t h e  p l a n t  

r e p o r t e d  l i t t l e  concern ,  aAthough it was noted t h a t  a n x i e t y  was 

aroused by t h e  s l i g h t e s t  i n c i d e n t .  She a t t r i b u t e s  t h e s e  f i n d i n g s  

t o  "mastery th rough v i s i o n w - - t h a t  t hose  l i v i n g  near  t h e  p l a n t ,  

c o n s t a n t l y  observ ing  t h e  phys i ca l  n a t u r e  o f  t h e  f a c i l i t y ,  workers 

coming and go ing,  normal p l a n t  o p e r a t i o n s ,  g r a d u a l l y  adapted 

themselves t o  whatever unconscious f e a r s  t h e y  may have harboured 

abou t  the r i s k s .  I t  was a l s o  noted t h a t  p h y s i c a l  b a r r i e r s  a t  

d i f f e r e n t  n u c l e a r  sites ( t h e  Ardennes, t h e  A r r e e  Mountains, t h e  

Rhone v a l l e y ,  a d e s e r t  p l a t e a u )  seemed t o  s t o p  t h e  fo rmat ion  o f  

c o n c r e t e  r e p r e s e n t a t i o n s  and r e s u l t e d  i n  h i ghe r  l e v e l s  o f  a n x i e t y  

a s  r e f l e c t e d  i n  vague and p r i .m i t i ve ly  o rgan ized  rumours. 

Th is  seems t o  sugges t  t h e  e x i s t e n c e  o f  zones of  psycholog.i.ea1 

i n f l u e n c e .  There i s  ev idence o f  low l e v e l s  o f  a n x i e t y  i n  near  

proximi. ty t o  t h e  s i te ,  a g radua l  i n c r e a s i n g  of  a n x i e t y  and 

expressed  s o c i a l  respons iveness  a s  one moves s e v e r a l  ( 2  - 4 )  

k i l o m e t e r s  away from t h e  f a c i l i t y  and t hen  a g r a d u a l  d im inu t ion  

o f  r e a c t i o n  ( a s  seen  i n  F igu re  1). Th i s  h a s  a l s o  been n o t i c e d  i n  

an i n t e r e s t i n g  s t u d y  by Pages e t  a1. (1975)  r ega rd ing  t h e  pe rcep t i on  

o f  i n d u s t r i a l  odours .  A s i m i l a r  r e s u l t ,  i n  a d i f f e r e n t  con tex t ,  

was r e p o r t e d  by White and co-workers (1968 ) ,  who found t h a t  t h e  

p e r c e p t i o n  of  f l o o d  haza rds  was lowes t  i n  a r e a s  of  bo th  f r e q u e n t  



and i n f r e q u e n t  f l o o d i n g ,  b u t  h i g h e s t  i n  a r e a s  w i t h  i n t e r m e d i a t e  

f l o o d  f requency .  That  i s ,  t h o s e  c o n f r o n t e d  w i t h  t h e  haza rd  had 

a d j u s t e d  t o  it. 

These o b s e r v a t i o n s  a l l  s u p p o r t  t h e  a s s e r t i o n  t h a t  one de- 

t e r m i n a n t  o f  r i s k  p e r c e p t i o n  i s  t h e  e x t e n t  t o  which one i s  

c o n f r o n t e d  by t h e  s i t u a t i o n .  T h i s  f i n d i n g  i s  c o n s i s t e n t  w i t h  

t h e  t h e o r y  o f  c o g n i t i v e  d i s sonance ;  however, t h e  p o s s i b l e  

impor tance o f  unconsc ious  men ta l  p r o c e s s e s  h a s  been i n t r o d u c e d  

and must a l s o  be  cons ide red .  It must be r e p e a t e d  t h a t  t h i s  w a s  

a  p i l o t  s t u d y .  I t  i s  p lanned t o  r e v i s e  t h e  q u e s t i o n n a i r e  used 

and t o  r e p e a t  t h e  su r vey ,  w i t h  a l a r g e r  s t a t i s t i c a l  b a s e ,  n e a r  

an  o p e r a t i n g  n u c l e a r  power p l a n t .  The new q u e s t i o n n a i r e  w i l l  

i m p r ~ v e  t h e  s c a l i n g  methods and w i l l  be des i gned  t o  a i d  i n  

i n t e r p r e t i n g  r e s u l t s .  C e r t a i n l y  more r e s e a r c h  is  r e q u i r e d  t o  

d ~ v e l o p  a  b e t t e r  unders tand ing  o f  t h e  f a c t o r s  i n f l u e n c i n g  

r i s k  p e r c e p t i o n  and t h e  e f f e c t s  t h e s e  p e r c e p t i o n s  may have upon 

p s y c h o l o g i c a l  we l l -be ing .  



T a b l e  I 

Nuclear &actor Group District Heating F a c i l i t y  Group 

mi - near  f a r  J P  - AN - near  f a r  liF - 
O i l  &f inery  (3.22) (3.55) Nuclear %actor 

Airport (2.97) (2.90) O i l  Refinery 

Nuclear Peactor ( 3.20) ( 3.57) Nuclear Feactor 

Airport (2.80) (3.29) Airport 

Nuclear Reactor (2.88) (2.87) A i r p r t  

Pr ison (2.38) (2.35) Pr ison 

G a m r k s  (2.19) (2.29) G a m r k s  

O i l  Refinery (2.70) (2.93) O i l  = f inery  

Q m r k s  (2.40) (2.21) Pr ison 

Prisori (1.90) (2.00) Gaswrks  

District Heating g7) (2. D i s t r i c t  Heating 
F a c i l i t y  F a c i l i t y  

bkn ta l  Hospi ta l  (1.70) (1.79) l m t a l  Hospi ta l  

D i s t r i c t  Heating (1.60) 64) D i s t r i c t  Heating 
F a c i l i t v  F a c i l i t y  E n t a l  Hosp i ta l  (1.75) (1.81) b h ~ t a l  Hospi ta l  

Control Group 

Nuclear Reactor 

O i l  Ref inery 

Firport 

D i s t r i c t  Heating 
F a c i l i t y  

lkntal Hospi ta l  



T a b l e  I1 

T o t a l  Means a n d  D e v i a t i o n s  

Var.  N r .  Ave. Dis t r ibu t ion  

D i s c r i c t  Heating 
F a c i l i t y  

O i l  %finery 3 2.878 0.968 

W n t a l  Hospital 4 1.676 0.890 

Nuclear %actor 5 3.101 1.028 

Prison 6 2.196 0.987 

Airport 7 2.791 1.051 

I n t e r - c o r r e l a t i o n  Matr ix  

Row 4 
.27 .22 .26 1.00 -32 

Row 5 
.39 .18 .23 .32 1.00 

Row 6 
.30 .29 .33 .54 .29 
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