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PUBLIC PERCEPTIONS OF RISK - INTERP3CTING THE 

"OBJECTIVE VERSUS PERCEIVED RISK" DICHOTOMY 

B r i a n  Wynne 

1 . INTRODUCTION 

The ve ry  a t t e n t i o n  g i v e n  t o  t h i s  c o n f e r e n c e  by an i n t e r n a -  

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

o f  t h e  c o n f l i c t  a b o u t  t h e  t r a n s p o r t  o f  i r r a d i a t e d  f u e l  t h r o u g h  

r e s i d e n t i a l  a r e a s .  So lon  h a s  n o t e d  t h a t  " t r a n s p o r t a t i o n  i s  t h e  

ms t  v u l n e r a b l e  p a r t  o f  t h e  e n t i r e  f u e l  c y c l e  f rom t h e  p o i n t  o f  

v l e w o f  a c c i d e ~ t o r  s a b o t a g e "  ! l ) .  I t  i s  a l s o  t h e  most v u l n e r a b l e  

t> p u b l i c  h o s t i l i t y ,  i n  t h a t  t r a n s p o r t  f rom r e a c t o r s  t o  r e p r o c -  

e s s i n g  i s  r e g a r d e d  a s  a main a r t e r y  o f  t h e  f u e l  c y c l e .  Whereas 

l a m e d i a t e  c o n f l i c t s  o v e r  r e a c t o r s  o r  o t h e r  p l a n t  are a t  l e a s t  

l ~ c a l i z e d ,  t h e  t r a n s p o r t  o f  s p e n t  f u e l  i s  somewhat l i k e  a h i g h l y  

mob i le  s i t i n g  i s s u e .  The ana logy  i s  emphasized by remind ing  

o a r s e l v e s  t h a t  a  s i n g l e  t y p i c a l  sk ip  i n  t r a n s p o r t  m igh t  have 

0 . 5  - 1.5 m i l l i o n  c u r i e s  o f  r a d i o a c t i v i t y  - a s  one c r i t i c  p u t  

i t ,  l i k e  " i o d i n e - f r e e  r e a c t o r s ,  unguarded and mob i l e "  ( 2 ) .  The 

d i s l o c a t i o n  between meanings which d i f f e r e n t  s o c i a l  gr0up.s g i v e  

t o  t h e  i s s u e  i s  r e f l e c t e d  i n  t h e  n a t u r a l  language t h e y  u s e  t o  

e x p r e s s  t h e i r  e x p e r i e n c e  o f  i t. Spen t  n u c l e a r  f u e l  i s  w i d e l y  

and unambiguously t r e a t e d  a s  " n u c l e a r  w a s t e "  i n  p o p u l a r  percep-  

t i o n ,  y e t  it i s  s e e n  a s  a v a l u a b l e  r e s o u r c e  t o  t h e  i n d u s t r y .  

I ndeed ,  one s u s p e c t s  t h a t  t h e  connon term " s p e n t "  f u e l  h a s  been 

~ : : p u n g e d  because o f  i t s  n e g a t i v e  c o n n o t a t i o n s .  



The i m p o r t a n c e  t o  t h e  S t a t e  a s  s p o n s o r  o f  n u c l e a r  ene rgy  o f  

keep ing  t h e  a r t e r i e s  open h a s  been u n d e r l i n e d  by t h e  c o n f l i c t s  

between l o c a l  and c e n t r a l  government o v e r  t h e  r i g h t  t o  c o n t r o l  

n u c l e a r  f u e l  s h i p m e n t s  t h r o u g h  urban d i s t r i c t s .  When Ipsw ich  

Counc i l  a t t e m p t e d  i n  1980  t o  c r e a t e  a  bye- law t o  ban such  s h i p -  

? :ents ,  t h e  Government r e f u s e d  t o  a l l o w  t h e  bye-law any l e g a l  

s t a t u s .  V a r i o u s  o t h e r  l o c a l  a u t h o r i t y  r e s o l u t i o n s  bann ing  

" n u c l e a r  w a s t e "  f rom t h e i r  t e r r i t o r y  have  Seen s i m i l a r l y  

n e u t r a l i s e d ,  h i g h l i g h t i n g  t h e  g e n e r a l  i s s u e  o f  p r i n c i p l e  a b o u t  

t h e  c e n t r a l  r e s t r i c t i o n  o f  l o c a l  democracy. T h i s  i s  one of  t h e  

most p o t e n t  d imens ions  o f t h e  i s s u e  of  i r r a d i a t e d  f u e l  

t r a n s p o r t .  

I n  t h i s  g e n e r a l  c o n t r o v e r s y  t h e r e  h a s  been v i r t u a l l y  no  

? i s t i n c t i o n  r e c o g n i z e d  e i t h e r  between n u c l e a r  w a s t e  and  re- 

c y c l a b l e  n u c l e a r  f u e l ,  o r  between c i v i l  and m i l i t a r y  s h i p m e n t s .  

C p p o s i t i o n  t o  c i v i l  s h i p m e n t s  h a s  been c l o s e l y  i n t e r t w i n e d  

i t h  t h e  b r o a d e r  reemergence o f  o p p o s i t i o n  t o  n u c l e a r  weapons 

~ e n e r a l l y .  The r e a l  c o n f u s i o n  and o f f i c i a l  p r e v a r i c a t i o n  

o v e r  p o s s i b l e  m i l i t a r y  u s e s  o f  p l u t o n i u m  f rom c i v i l  r e a c t o r  

- u e l s  h a s  o n l y  added t o  t h i s  embro i lment .  

A s  an e x e r c i s e  i n  r i s k - i n t e r p r e t a t i o n ,  c u r s o r y  o v e r s i g h t  

snows t h a t  t h e  i s s u e  o f  i r r a d i a t e d  f u e l  t r a n s p o r t  i s  f a r  f rom 

s e l f - c o n t a i n e d ,  even t o  w i t h i n  t h e  b r o a d e r  r e a c h e s  o f  t h e  f u l l  

- u c l e a r  f u e l  c y c l e .  L i k e  t h e  l o n g - s t a n d i n g  c o n t r o v e r s y  o v e r  

f l o u r i d a t i o n  o f  w a t e r  s u p p l i e s  b u t  more s o ,  one  sees a  l i n k a g e  

cf a p p a r e n t  c o n f l i c t  between " o b j e c t i v e "  and " p e r c e i v e d "  r i s k s  

c f an a c t i o n  w i t h  an u n d e r l y i n g  c o n f l i c t  a b o u t  t h e  l e g i t i m a t e  

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

I n  t h i s  p a p e r  I want t o  t a k e  up t h e  g e n e r a l  i s s u e  o f  how 

t o  i n t e r p r e t  t h e  g a p i n g  c o n f l i c t  between t h e  a p p a r e n t l y  " o b j e c -  

t i v e "  and " p e r c e i v e d "  r i s k s  o f  t r a n s p o r t  o f  i r r a d i a t e d  f u e l  and 

o f  n u c l e a r  p.er in  g e n e r a l .  I n  t h e  v iew I w i l l  advance t h e  

" o b j e c t i v e  r i s k "  f r a m i n g  o f  an  i s s u e  i s  n o t  s o  much a n  a t t e m p t  

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

f ram ing  o f  t h e  p rob lem t o  which p u b l i c  a t t e n t i o n  s h o u l d  be 

g l v e n , a n d  t h u s  o f  t h e  p rob lems t o  which p u b l i c  a t t e n t i o n  s h o u l d  



n o t  be  g i v e n .  My o v e r a l l  aim w i l l  be  t o  a r g u e  t h a t  most app roaches  

t o  t h i s  q u e s t i o n  - which a r i s e s  i n  a  wide r a n g e  o f  p o l i c y  i s s u e s  - 
a r e  t o o  r o o t e d  i n  t h e  s p e c i f i c s  o f  t h e  t e c h n o l o g y  g i v i n g  r i se  t o  

t h e  p h y s i c a l  r i s k s ,  and  t o o  p s y c h o l o g i s t i c  - t h e y  pay i n a d e q u a t e  

a t t e n t i o n  t o  i n s t i t u t i o n a l  r e l a t i o n s h i p s  and p r o c e s s e s  which when 

p r o p e r l y  t r e a t e d  imply  a  r a d i c a l l y  d i f f e r e n t  v iew o f  t h e  prob lems 

i n v o l v e d .  

RISK DEFINITIONS - IdINDS VERSUS SOCIAL MATTERS 

O t h e r s  have drawn a t t e n t i o n  t o  t h e  p rob lems i n  d e f i n i n g  

p r e c i s e l y  what t h e  r i s k s  a r e  t o  t h e  p u b l i c  and t r a n s p o r t  

workers ;  t h e y  have a l s o  g i v e n  examples o f  t h e  i n c o n s i s t e n c i e s  

2nd a m b i g u i t i e s  i n  t e s t i n g  and r e g u l a t o r y  p r a c t i c e s  which a r e  

assumed t o  f o s t e r  p u b l i c  h o s t i l i t y  ( 3 ) .  I do n o t  know whe the r  

;here  i s  any l a r g e - s c a l e  p u b l i c  h o s t i l i t y  t o  n u c l e a r  f u e l  t r a n s -  

~ o r t  a s  such .  T h i s  c o n f e r e n c e  h a s  d e f i n e d  ( u r b a n )  t r a n s p o r t a t i o n  

1s one s e p a r a t e  r i s k  s e t t i n g  f o r  n u c l e a r  e n e r g y  and  much e f f o r t  

h a s  been d e v o t e d  t o  c a l c u l a t i n g  t h e  d i s c r e t e  r i s k s  f o r  t h i s  

s p e c i f i c  s e t t i n g .  Much e f f o r t  o f  a d i f f e r e n t  k i n d  h a s  a l s o  been 

devo ted  t o  i d e n t i f y i n g  p e r c e p t i o n s  o f  r i s k  i n  s i m i l a r  d i s c r e t e  

c a t e g o r i e s  ( 4 ) .  Each s h a r e s  t h e  assumpt ion  t h a t  p u b l i c  r e a c t i o n s  

a r e  r e l a t e d  t o  t h e s e  c a t e g o r i e s  o f  r i s k  - t r a n s p o r t ,  r e a c t o r  

a c c i d e n t ,  d i s p o s a l ,  etc .  - and e v a l u a t i o n s  o f  t h e i r  r a t i o n a l i t y  

3r o t h e r w i s e  i s  i m p l i c i t l y  b a s e d  on t h e i r  r e l a t i o n  t o  an  i d e n t i -  

f i e d  p h y s i c a l  r i s k  f a c t o r  which g i v e s  s h a p e  t o  t h a t  c a t e g o r y .  

I t  i s  i m p o r t a n t  t o  n o t e ,  and it s h o u l d  g i v e  u s  p a u s e  t o  c o n s i d e r  

.low mean ing fu l  a r e  o u r  b a s i c  c a t e g o r i e s  f o r  s o c i a l  d e c i s i o n -  

~ ~ a k i n g ,  t h a t  t h e s e  b a s i c  c l a s s i f i c a t i o n s  a r i s e  f rom t e c h n o l o g i c a l  

and /o r  r e g u l a t o r y  c a t e g o r i e s  which may have l i t t l e  t o  do w i t h  

t h e  ways i n  which real  p e o p l e  e x p e r i e n c e  e v e n t s  and p r o c e s s e s .  

A c o r r e s p o n d i n g  set  o f  assumpt ions  a b o u t  t h e s e  r i s k  c o n f l i c t s  

i n v o l v e s  an  app roach  which h a s  been e n s h r i n e d  i n  t h e  i n f l u e n t i a l  

b u t ,  I b e l i e v e ,  f u n d a m e n t a l l y  m i s l e a d i n g  framework o f  " d e c i -  

s i o n  a n a l y s i s "  ( 5 ) .  The r e l e v a n t  a s p e c t  o f  t h i s  app roach  h e r e  

i s  t h a t  it d e f i n e s  r i s k  d e c i s i o n s  a c c o r d i n g  t o  some t a k e n  f o r  

g r a n t e d  f ramework,  o r  p rob lem s e t t i n g ,  e . g . ,  whe the r  o r  n o t  t o  

wear s e a t b e l t s ,  o r  t o  t a k e  o u t  i n s u r a n c e  a g a i n s t  f l o o d s ,  and 



t hen  e v a l u a t e s  p e o p l e ' s  p e r c e p t i o n s  accord ing  t o  how f a r  t hey  

h e l p  op t im i se  t h e i r  p o s i t i o n  w i t h  r e s p e c t  t o  t h a t  one problem. 

Th i s  a l s o  l e a d s  n a t u r a l l y  t o  t h e  "ob jec t i ve -pe rce i ved "  r i s k  

dichotomy. 

The r i s k ,  and s o c i a l  response t o  i t ,  i s  assumed t o  be 

gene ra ted  by some g iven  " i n t r u s i o n "  i n t o  a  s i t u a t i o n ;  t h e  r i s k  

d e c i s i o n  and a s s o c i a t e d  o p t i o n s  a r e  de f i ned  accord ing  t o  t h a t  

f a c t o r .  Risk p e r c e p t i o n s  a r e  t hen  g iven  t h e i r  m u l t i p l e  a t t r i -  

b u t e s  a l s o  i n  r e l a t i o n  t o  t h a t  f a c t o r .  Thus, f o r  example, 

p e r c e p t i o n s  of  some a s p e c t  of  t h e  a r r a y  of  p h y s i c a l  n u c l e a r  

r i s k s  a r e  unders tood i n  terms of t h e i r  d e v i a t i o n  from t h e  so-  

c a l l e d  " o b j e c t i v e "  r i s k . b y  sub - theo r i es ,  such a s  t h e  e x t r a  l oad  

g iven t o  i n v o l u n t a r i n e s s ;  emot iona l  a s s o c i a t i o n  w i t h  images of  

S i rosh ima;  t h e  i m p e r c e p t i b l e  n a t u r e  of  r a d i a t i o n ;  t h e  pe rce i ved  

b e n e f i t s  r e l a t i n g  t o  t h a t  f a c t o r ,  e t c .  ( 6 ) .  Even when t h e s e  

a r e  defended a s  " r a t i o n a l "  b i a s s i n g  f a c t o r s ,  o r  a t  l e a s t  neu- 

: r a l l y  d e s c r i b e d ,  t hey  remain cogn i t i ve -emot iona l  c a t e g o r i e s  

de f i ned  i n  r e l a t i o n  t o  t h e  p h y s i c a l  r i s k  g e n e r a t o r .  

More p r o g r e s s i v e  d e c i s i o n  a n a l y s i s  o r  psycho log i ca l  approaches 

have i n t r oduced  q u a l i f i c a t i o n s :  ( i) t h a t  t h e  e x p e r t s '  assessments  

of  t h e  " o b j e c t i v e "  r i s k s  can be s y s t e m a t i c a l l y  b i a s s e d  ( 7 ) .  

Sowever, t h i s  i n s i g h t  has  s o  f a r  on ly  obscured t h e  deepe r  p o i n t  

t h a t  t h e  ensu ing  e x p e r t  arguments and u n c e r t a i n t i e s  o v e r  t h e  

" o b j e c t i v e "  r i s k  on ly  c o n s o l i d a t e  a s  n a t u r a l  t h e  common b a s i c  

f raming which i d e n t i f i e d  t h e  t a r g e t s  of  t h e  r i s k - i d e n t i f i c a t i o n  

F rocess  i n  t h e  f i r s t  p l a c e ;  (ii) they  have acknowledged t h e  

s o c i o l o g i s t s '  c r i t i c i s m  t h a t  " r i s k s "  a s  de f i ned  by r e g u l a t o r y  

bu reauc rac ies  s e a r c h i n g  f o r  an a r t i f i c i a l l y  p r e c i s e  uni-dimen- 

s i o n a l  s c a l e  i n  which t o  set an a c c e p t a b l e  l e v e l  may be a  mean- 

i n g l e s s  ca tego ry  (8). They n o t e  t h a t  " f rom a  d e c i s i o n  making 

p e r s p e c t i v e ,  it makes no sense  t o  speak about  a c c e p t a b l e  r i s k s .  

One adop ts  ( o r  a c c e p t s )  o p t i o n s ,  n o t  r i s k s .  The o p t i o n  may 

e n t a i l  some l e v e l  of  r i s k ,  bu t  t h e r e  is no way i n  which t h a t  

r i s k  can be s e p a r a t e d  from i t s  o t h e r  f e a t u r e s "  ( 9 )  . 
However, t h i s  sense  o f  en l igh tenment  i s  tempered by t h e  

more fundamental  problem t h i s  approach does n o t  a d d r e s s ,  namely 

t h a t  it p e r s i s t s  i n  d e f i n i n g  "op t i ons "  ( and i m p l i c i t l y  eva lua-  

t i n g  r a t i o n a l i t i e s  o f  p e r c e p t i o n  and response -op t im i sa t i on )  



i n  t e r m s  of  a  d e c i s i o n  prob lem assumed t o  be common t o  a l l  

a c t o r s .  They a r e  a l l  assumed t o  a d o p t  a  d e l i b e r a t e ,  a c t i v e  

r e s p o n s e  by s e l e c t i n g  amongst o p t i o n s  d e f i n e d  i n  r e l a t i o n  t o  

t h a t  f a c t o r  which (amongst o t h e r  t h i n g s )  embodies some r i s k s .  

The approach which I s h a l l  p ropose  a s  a  way o f  i n t e r p r e -  

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

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

The e s s e n c e  o f  t h i s  a l t e r n a t i v e  app roach  i s  t h a t  t h e  most 

g e n e r a l  p rob lem c o n f r o n t i n g  p e o p l e  and o r g a n i s a t i o n s ,  i s  t o  

m a i n t a i n  a  s e n s e  o f  o r d e r  and s e c u r i t y :  t h i s  means a  conce rn  

t o  m a i n t a i n  s o c i a l  c r e d i b i l i t y ,  s o n e  autonomy, and  t r u s t  i n  

s u r r o u n d i n g  a c t o r s .  T h i s  g e n e r a l  prob lem p e r v a d e s  a l l  o u r  

s o c i a l  d e a l i n g s  and a l l  o u r  more s p e c i f i c  p rob lems t o  a  g r e a t e r  

o r  lesser  e x t e n t  ( 1 0 ) .  Every "prob lem" i s  a c t u a l l y  a  mosa ic  

o f  s e v e r a l  i n t e r p e n e t r a t i n g  p rob lems o f  d i f f e r e n t  l e v e l s  o f  

v i s i b i l i t y  and p r e c i s i o n .  The i n t s r p e n e t r a t i o n s  and l e v e l s  

w i l l  d i f f e r  f o r  d i f f e r e n t  a c t o r s ,  who c o n c r e t e l y  e x p e r i e n c e  

an i s s u e  i n  v e r y  d i f f e r e n t  ways. Nuc lea r  f u e l  t r a n s p o r t  i s  

a d i f f e r e n t  i s s u e  f o r  a  r a i l w a y  worker  t h a t  it i s  f o r  a  n u c l e a r  

e n g i n e e r  o r  s a y  a s h o e - f a c t o r y  worker  who may n e v e r  have  h e a r d  

o f  i r r a d i a t e d  nuc lehk  f u e l .  T h i s  i s  n o t  mere l y  a  p o i n t  a b o u t  

c o g n i t i o n .  How a  r a i l w a y  worker  r e l a t e s  i n  r ea l  l i f e  t o  a  

n u c l e a r  f u e l  cons ignment  a s  a  "prob lem" may have d i r e c t  e n p i r -  

i c a l  i m p l i c a t i o n s  f o r  o t h e r  cons ignments  and work r e l a t i o n s  

h e  h a s  t o  h a n d l e  r o u t i n e l y ;  how a  n u c l e a r  e n g i n e e r  r e l a t e s  t o  

it embodies a  d i f f e r e n t  set  o f  consequences  f o r  h i s  o r  h e r  

p r o f e s s i o n a l  s t a t u s ,  s o c i a l  c r e d i b i l i t y .  O t h e r s  who have  n o  

a c t i v e  i n t e r e s t  w i l l  have a n  " a t t i t u d e "  t h a t  i s  o n l y  t h e  

a c c i d e n t a l  by-product  o f  o t h e r  commitments which have an i n c i -  

d e n t a l  i m p a c t  on t h e  "p rob lem" .  However, even  t h e s e  can  be  

c o n s t r a i n t s ,  s i n c e  t h e s e  i n c i d e n t a l  commitments,  e . g . ,  t o  t h e  

p a s s i v e  i d e a  t h a t  t h e  l o c a l  m a r s h a l l i n g  y a r d  i s  a  ben ign  e n v i -  

ronment ,  can be t h e  s o u r c e  o f  sudden a c t i v e  i n t e r e s t  i f  a t t e n -  

t i o n  p a t t e r n s  a r e  somehow changed.  What w e  c a l l  an  i s s u e  i s  i n  

r e a l i t y  a  common c o n t e x t  d e f i n e d  by some i n f l u e n t i a l  i n t e r e s t  

g roup  a s  a  "prob lem" t o  be  "managed". But  t h a t  common s e t t i n q  

i s  t h e  c r o s s r o a d s  f o r  m u l t i p l e  e x p e r i e n c e s  and i s s u e s .  



I t  i s  a  common l i m i t a t i o n  of  p o l i c y  a p p r o a c h e s ,  and o f  p o l i c y  

r e s e a r c h  t h a t  i n t e r e s t s  imp ing ing  on an  " i s s u e "  a s  d e f i n e d  from 

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

-:hat i s s u e  ( i f  t h e y  a r e  even r e c o g n i z e d  a t  a l l )  r a t h e r  t h a n  

t h e  o t h e r  way a b o u t  ( 1  1  ) . T h i s  l a c k  o f  s o c i o l o g i c a l  p e r s p e c -  

t i v e  c o n t r i b u t e s  t o  u n r e a l i s t i c  p o l i c y  f o r m u l a t i o n  i n  i g n o r a n c e  

~ f  ~ r o b l e m s  i n  l a t e r  imp lementa t ion  and p r a c t i c a l  s o c i a l  v i a b -  

i l i t y .  From t h i s  " v e r s t e h e n "  p e r s p e c t i v e  (12)  s o c i a l  i n s t i t u -  

t i o n s ,  be t h e y  fo rmal  o n e s  o r  i n f o r m a l  ones  l i k e  f r i e n d s h i p  

: le tworks,  a r e  t h e  o r i g i n s  o f  mean ings ,  p r o b l e m - d e f i n i t i o n s  and 

p e r c e p t i o n s :  " r i s k s "  a r e  p a r t  o f  a  s t r u c t u r e  o f  meaning based  

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

f i n 2  themse lves .  Such s e t t i n g s  i n t e r c o n n e c t  t h e  p e r s o n a l  s c a l e  

and t h e  s c a l e  f o r  example o f  o r g a n i s a t i o n s  o r  p o l i t i c a l  c u l t u r e s .  

These c u l t u r a l  p a t t e r n s  a r e  be ing  c o n s t a n t l y  rep roduced  by 

~ e o p l e  th rough  r o u t i n e  s o c i a l  i n t e r a c t i o n ,  i n  t h e i r  c o n s t a n t  

: g L t i v a t i o n  o f  a  s e n s e  o f  s e c u r i t y  and autonomy. Institutions 

I n s t i t u t i o n s  a r e  a b c u t  t h e  main tenance 0.f s o c i a l  o r d e r  and 

z r u s t ,  whatever  t h e i r  more s p e c i f i c  agenda.  A s e n s e  o f  t h r e a t ,  

crystallized o n t o  d i s c r e t e l y  i d e n t i f i e d  " r i s k s "  may t h e n  a r i s e  

,-hen t h e s e  i n s t i t u t i o n a l  p r o c e s s e s  b r e a k  down o r  change i n t o  un- 

f a m i l i a r  modes f o r  whatever  r e a s o n .  A s i g n i f i c a n t  r i s k  may be 

- d e n t i f i e d  i n  t h e  form o f  some e x t e r n a l  p h y s i c a l  f a c t o r  a s  t h e  

:ymbol o f  t h i s  breakdown. Converse ly ,  t h e  p r e s e n c e  o f  some o t h e r -  

~ i s e  " s i g n i f i c a n t "  p h y s i c a l  r i s k  f a c t o r  may o c c a s i o n  no s e n s e  

a f  t h r e a t  o r  r i s k  i f  t h o s e  ~ n s t i t u t i o n a l  p r o c e s s e s  a r e  o p e r a -  

z i n g  more o r  less s a t i s f a c t o r i l y .  Thus R a y n e r ' s  f i e l d w o r k  

i n  h o s p i t a l s  specializing i n  r a d i o l o g i c a l  work, w i t h  r e g u l a r  

u s e  (and a b u s e )  o f  r a d i o a c t i v e  m a t e r i a l s ,  showed a  v i r t u a l l y  

comple te  l a c k  o f  concern  f o r  t h e  h e a t e d  c o n t r o v e r s y  i n  s o c i e t y  

a t  l a r g e ,  a b o u t  t h e  e f f e c t s  o f  low d o s e s  o f  r a d i a t i o n  ( 1 3 ) .  

R i s k s  w e r e  e x p r e s s l y  r e c o g n i z e d ,  s o  it was n o t  a  c a s e  o f  

p s y c h o l o g i c a l  s u p p r e s s i o n .  But t h e s e  r i s k s  w e r e  d e f i n e d  

a c c o r d i n g  t o  s o c i a l  r e l a t i o n s  i n  t h e  i n s t i t u t i o n a l  s e t t i n g ,  f o r  

example,  whether  a  p lumber  t r u s t e d  t e c h n i c i a n s  n o t  t o  th row 

r a d i o a c t i v e  mater ia ls down t h e  o r d i n a r y  d r a i n s  r a t h e r  t h a n  t h e  

s p e c i a l  " a c t i v e "  m a t e r i a l s  d r a i n s .  



I n  a  complex i n d u s t r i a l  s o c i e t y ,  c h a r a c t e r i s e d  by h i g h  

l e v e l s  o f  d i f f e r e n t i a t i o n ,  even  f r a g m e n t a t i o n ,  t h e s e  p a t t e r n s  

o f  f a m i l i a r  c u l t u r a l  e x p e r i e n c e  and commitment may v a r y  a  l o t .  

A n t h r o p o l o g i s t s  who have  s t u d i e d  r i s k  c o n t r o v e r s i e s  have i d e n t i -  

f i e d  a  few b a s i c  s y s t e m a t i c  p a t t e r n s ,  e a c h  w i t h  i t s  own c h a r a c -  

t e r i s t i c ,  u n d e r l y i n g  d i v e r s e  s e t t i n g s  and i n t e r a c t i o n s .  T h i s  

i s  n o t  t h e  p l a c e  f o r  an  e x p o s i t i o n  o f  t h i s  body o f  work,  which 

h a s  anyway been c l e a r l y  d e s c r i b e d  e l s e w h e r e  ( 1  4 )  . The main 

t h r u s t  i s  t h a t  s o c i a l  i n t e r a c t i o n s  can  be  d i s t i l l e d  i n t o  b a s i c  

s t y l e s  demarca ted  by o t h o g o n a l  a x e s  i n d e x i n g  d e g r e e  of  " g r i d "  

( r o u g h l y ,  how much an i n d i v i d u a l  i s  c o n s t r a i n e d  by o t h e r s )  and  

"g roup"  (how s t r o n g l y  an i n d i v i d u a l ' s  s i g n i f i c a n t  r e l a t i o n s  are 

s o c i a l l y  bounded from o t h e r s ) .  These s t y l e s  d i c t a t e  forms o f  

s o c i a l  e x p e r i e n c e ,  e. g.  , o f  c o n t r o l .  cause-ef  f e c t  , unity, etc. ,which 

? a r a l l e l  e x p e r i e n c e  o f  n a t u r e  and  t h e  p h y s i c a l  env i ronmen t  ( 1 5 )  . 
T l i f f e r e n t  r a t i o n a l i t i e s  d e r i v e  f rom t h e s e  d i f f e r e n t  s o c i a l  r o o t s .  

The p o i n t  i s  t h a t  de--ite t h e  normal  c r o p  o f  q u e s t i o n s  f o r  

f u r t h e r  d e v e l o p m ~ n t ,  t h i s  c u l t u r a l  a p p r o a c h  t o  t h e  i n t e r p r e t a -  

t i o n  o f  r i s k  c o n f l i c t s  o f f e r s  a  much r i c h e r  and  less l o a d e d  

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

d o  t h e  e s s e n t i a l l y  p s y c h o l o g i s t i c  o n e s  which domina te  p r e s e n t  

t h i n k i n g  on t h e  i s s u e .  One can see how t h e  d e f i n i t i o n  o f  mean- 

i n g  o f  a  p h y s i c a l  r i s k  i s s u e  w i l l  v a r y  i r r e d u c i b l y  between 

q roups  r e f l e c t i n g  t h e s e  d i f f e r e n t  k i n d s  of  s o c i a l  e x p e r i e n c e .  

I t  i s  n o t  a  c a s e  o f  i d e n t i f y i n g  c o g n i t i v e  f a c t o r s  c a u s i n g  

d e v i a t i o n  from some " o b j e c t i v e "  r i s k ,  b u t  o f  u n d e r s t a n d i n g  

fundamen ta l l y  d i f f e r e n t  p rob lem c o n f i g u r a t i o n s ,  o r g a n i c a l l y  

r o o t e d  i n  d i f f e r e n t  e m p i r i c a l  s o c i a l  e x p e r i e n c e s  and agenda.  

3. PERCEIVED RISKS - FROM EMOTIONAL SYMBOLISM TO EMPIRICAL 

SUBSTANCE 

One o f  t h e  a s s o c i a t e d  t e n e t s  o f  t h e  o b j e c t i v e - p e r c e i v e d  

r i s k s  approach i s  t h a t  u n c e r t a i n t i e s  i n  t h e  s c i e n t i f i c  under-  

s t a n d i n g  o f  t h e  o b j e c t i v e  r i s k s  are t h e  o r i g i n  o f  c o n f l i c t i n g  

p e r c e i v e d  r i s k s  - what r e g u l a t o r s  o r  i n d u s t r y r e p r e s e n t a t i v e s  

r e g a r d  a s  m a r g i n a l  s c i e n t i f i c  d i f f e r e n c e s  o v e r  r i s k s  are b e l i e v e d  

t o  a l l o w  s t r o n g  e m o t i o n a l  f o r c e s  enough room f o r  ex t reme 



p o l a r i s a t i o n  o f  p e r c e i v e d  r i s k s .  What is t h o u g h t  a t  any p o i n t  

i n  t i m e  t o  be a  s c i e n t i f i c a l l y  g i v e n  amount o f  u n c e r t a i n t y  i s  

t h u s  a  r e s o u r c e  f o r  e m o t i o n a l  l i c e n c e :  t h i s  n o t  o n l y  p o l a r i s e s  

s o c i a l  p e r c e p t i o n s  b u t  t e n d s  t o  p u l l  s c i e n t i f i c  d e b a t e  away from 

an o t h e r w i s e  n a t u r a l  consensus  p o i n t .  Some i r r e d u c i b l e  u n c e r t -  

a i n t i e s  a r e  r e c o g n i z e d  e s p e c i a l l y  i n  e v a l u a t i o n  o f  d o s e - e f f e c t  

q u e s t i o n s  i n v o l v i n g  l a t e n t  p e r i o d s ,  c h r o n i c  d o s e s ,  s t a t i s t i c a l  

e f f e c t s  and m u l t i p l e  c a u s e s .  But even a p a r t  f rom t h i s  c a t e g o r y  

o f  s c i e n t i f i c  u n c e r t a i n t i e s ,  r e s e a r c h  h a s  shown how even  i n  

a r e a s  w i t h  no  e x t e r n a l  i m p 1 i c a t i o . n ~  o r  i n t e r e s t  s c i e n t i s t s  them- 

s e l v e s  a r e  i n c o n s i s t e n t  a b o u t  t h e  e x t e n t  o r  s i g n i f i c a n c e  o f  

u n c e r t a i n t y  i n  t h e i r  own s p e c i a l t y  ( 1 6 ) .  I n  o t h e r  c a s e s  t h e y  

have been shown t o  r e l a t e  t h e i r  e v a l u a t i o n s  o f  t h e  s c a l e  and 

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

judgements.  Campbell  d i s c o v e r e d  t h a t  s c i e n t i s t s '  judgements o f  

t h e  s c a l e  o f  u n c e r t a i n t y  i n  t h e  e n v i r o n m e n t a l  q u e s t i o n s  su r round-  

i n g  t h e  p roposed  Kackenzie V a l l e y  p i p e l i n e  i n  n o r t h e r n  Canaza,  

were s y s t e m a t i c a l l y  i n f l u e n c e d  by t h e i r  t a c i t  b e h a v i o u r a l  judge- 

ments a b o u t  some key s o c i a l  q u e s t i o n s . s u c h  a s  w h e t h e r  t h e  o i l  

i n d u s t r y  c o u l d  r e a l l y  be r e g u l a t e d  t o  b u i l d  o n l y  a t  t h e  c o r r e c t  

t i m e s  o f  t h e  y e a r ,  and whe the r  ckle p i p e l i n e  would l e a d  t o  a  whole 

" c o r r i d o r "  o f  a s s o c i a t e d  deve lopments  ( 1 7 ) .  

I n  t h e  Windsca le  I n q u i r y  i n  B r i t a i n ,  s i m i l a r  d i s l o c a t i o n s  i n  

t h e  b a s i c  meaning o f  t h e  i s s u e  - t h e  prob lem t o  be a d d r e s s e d  - 
w e r e  c r e a t e d  by d i f f e r e n t  e m p i r i c a l  p r e d i c t i o n s  o f  t h e  s o c i a l  

behav iou r  o f  key i n t e r e s t s .  Thus t h e  a u t h o r i t i e s ,  i n c l u d i n g  

M r .  J u s t i c e  P a r k e r  t h e  i n s p e c t o r ,  t o o k  t h e  q u e s t i o n  a s  t h e  

immediate " f a c t u a l "  o n e ,  o f  t h e  i d e n t i f i a b l e  " o b j e c t i v e "  r i s k s  

and b e n e f i t s  o f  a  s i n g l e  new p l a n t  f o r  o x i d e  f u e l  r e p r o c e s s i n g ,  

THORP. The r e g u l a t o r y  e s t a b l i s h m e n t  o r  t h o s e  c u l t u r a l l y  

a s s o c i a t e d  w i t h  i t ,  c o u l d  u n d e r s t a n d  and t r u s t  t h e  s o c i a l  s y s t e m  

which would make s u b s e q u e n t  d e c i s i o n s  a b o u t  p roposed  fo l low-on 

d e c i s i o n s  a s  e s s e n t i a l l y  s e p a r a t e  i s s u e s  t o  be d i v o r c e d  from 

t h e  p r e s e n t  one.  However, t o  t h o s e  o u t s i d e  t h i s  e s o t e r i c  

c u l t u r a l  m i l i e u ,  t h e  p r e s e n t  d e c i s i o n  had r a t i o n a l l y  t o  be  

e v a l u a t e d  i n  t e r m s  n o t  o n l y  o f  any r i s k s  i d e n t i f i a b l e  s u i  g e n e r i s ,  

b u t  a l s o  i n  t e r m s  o f  t h e  f u r t h e r  power and autonomy it gave t o  

t h a t  e l i t e ,  h i s t o r i c a l l y  remote  d e c i s i o n  making c u l t u r e .  



Given t h e  u n c e r t a i n t i e s  anyway s u r r o u n d i n g  t h e  immediate " f a c t u a l "  

d imens ion ,  t h e  i n s t i t u t i o n a l  behav iou r  and t r u s t  d imens ion  

n a t u r a l l y  came more i n t o  prominence ( t h o u g h  r e c i p r o c a l  i n f l u e n c e  

a l s o  a f f e c t s  t h e  l e v e l  o f  p e r c e i v e d  f a c t u a l  u n c e r t a i n t y ) .  I f  

c o n c r e t e  p a s t  e m p i r i c a l  e x p e r i e n c e  i n d i c a t e d  t h a t  t h e  a u t h o r i t i e s  

had a c t e d  by assuming t h a t  e v e r y  s i n g l e  s t e p  was o n l y  a  s t a g e  i n  

t h e  c o n t i n u o u s  growth o f  n u c l e a r  power it was r a t i o n a l  o f  p e o p l e  

t o  f o r m u l a t e  an open-ended ~ r o b l e m ,  and t o  condense a l l  p o s s i b l e  

consequences  o f  a l l  p o s s i b l e  f u t u r e  f o l l o w  on deve lopments  o n t o  

t h e  s i n g l e  THORP d e c i s i o n .  I n s t e a d  o f  r e c o g n i z i n g  and n e y o t i a -  

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

t h e  techno logy  and i t s  c o n t r o l l i n g  i n s t i t u t i o n s  however,  P a r k e r  

a b r u p t l y  d i s m i s s e d  t h e  e x t e n s i v e  d e f i n i t i o n  a s  emot ive  nonsense  

- one  more example o f  t h e  p e r c e p t i o n a l  b i a s  f rom o b j e c t i v i t y  

b rough t  abou t  by t h e  u s u a l  c a t a l o g u e  o f  f a c t o r s  - p s y c h o l o g i c a l  

d r e a d ,  h y s t e r i c a l  med ia ,  e tc .  - c a r r i e d  by t h i s  t r a d i t i o n a l  

approach.  A s  I have c o m e n t e d  i n  a  l e n g t h i e r  d i s c u s s i o n  o f  t h i s  

Lssue ( 1 9 ) ,  h i s t o r i c a l  c a u s a t i o n  and t h e  boundin9 o f  i s s u e s  i n t o  

" d e c i s i o n  prob lems"  w i l l  i n e v i t a b l y  be  o b j e c t i v e l y  d i f f e r e n t  

f rom d i f f e r e n t  p o s i t i o n s  i n  t h e  web o f  s o c i a l  c a u s a t i o n .  Objec-  

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

? r e v a i l ;  i i e ~ o c r a t i c  p r o c e s s e s  would a l l o w  f o r  some accomodat ion 

between t h e s e  i n  t h e  u s u a l  n e g o t i a t i o n  and f o r m u l a t i o n  o f  a  

n u b l i c  i s s u e .  I m p o s i t i o n  by f i a t  o f  t h e  n a r r o w e r  d e f i n i t i o n  o f  

t h e  problem and t h u s  o f  t h e  framework o f  t h e  " o b j e c t i v e  r i s k "  

l i s c o v e r y  q u e s t i o n ,  was s im?ly  an a u t h o r i t a r i a n  way o f  d i s a g r e e -  

i n g  w i t h  and o b l i t e r a t i n g  r a t i o n a l  e m p i r i c a l l y  grounded behav- 

i o u r a l  p r e d i c t i o n s .  The " o b j e c t i v e  p e r c e i v e d "  r i s k  app roach  

l n  i t s  g e n e r a l  form is  i d e n t i c a l .  

T h i s  i s  n o t  i n  any way an e v a l u a t i o n  o f  t h e  s p e c i f i c  c o n t e n t s  

o f  t h o s e  e x p e r i e n c e s  and i n a r t i c u l a t e  r a t i o n a l i t i e s  h idden  by t h e  

p e j o r a t i v e  l anguage  o f  " p e r c e i v e d  r i s k "  d e f i n e d  i n  r e l a t i o n  t o  

a n  imposed problem a s  p s y c h o l o g i c a l  c a t e g o r i e s .  F o r  example,  one  

d o e s  n o t  have t o  s u p p o r t  o r  deny t h e  argument  t h a t  t h e  growth o f  

c i v i l  n u c l e a r  power may i n c r e a s e  t h e  chances  o f  n u c l e a r  war by 

h o r i z o n t a l  weapons p r o l i f e r a t i o n ,  t o  see t h a t  t h e  supposed ly  

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



w i t h  ~ i r o s h i m a  - embodies an e m p i r i c a l l y  grounded b e h a v i o u r a l  

judgement. The judgenent  i s  a b o u t  whe the r  human i n s t i t u t i o n s  

can r e a l i s t i c a l l y  c o n t r o l  t h e  s p r e a d  o f  n u c l e a r  weapons under  

c o n d i t i o n s  o f  ex t reme i n t e r n a t i o n a l  c o m p e t i t i o n  i n  c i v i l  n u c l e a r  

commerce, w i t h  ambiguous c o n n e c t i o n s  between t h e  two s e c t o r s .  

' . ! ; a teve r  t h e  answer ,  t h i s  i s  n o t  a  mere ly  p s y c h o l o g i c a l  f a c t o r ,  

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

One b e h a v i o u r a l  p r e d i c t i o n  - t h a t  t h e  i n s t i t u t i o n s  c a n n o t  

c m t r o l  t h e  problem - i s  d r e s s e d  i n  such  a  way a s  t o  be p r e s e n t e d  

a s  an  emot ive  p s y c h o l o g i c a l  r e a c t i o n :  t h e  o p p o s i t e  p r e d i c t i o n  no 

Fore  j u s t i f i e d  by any e m p i r i c a l  e v i d e n c e  n o r  q r e a t e r  b e h a v i o u r a l  

e x p e r t i s e ,  i s  b u r i e d  i n  t h e  p u b l i c  l anquage  c o n t r o l l e d  by t h e  

c e c i s i o n  making e l i t e  a s  a  t a k e n - f o r - g r a n t e d ,  n a t u r a l  s e t t i n g  

f o r  d e f i n i n g  o t h e r ,  " o b j e c t i v e "  r i s k s .  

TIIE SOCIAL CO':DITIO?JS 3F 9ISK - TECFNOLOC-Y AS SOCIAL PROCESS 

The preceding argument h a s  i n c l u d e d  t h e  p o i n t  t h a t  t h e  o b j e c -  

? l v e  p e r c e i v e d  r i s k  dichotomy i s  f a l s e ,  f o r  one  r e a s o n  because  

" p e r c e i v e d  r i s k s "  embody r e l e v a n t  e r r -p i r i ca l  b e h a v i o u r a l  e x p e r i e n c e  

-nd p r e d i c t i o n s  which r e f l e c t  a  d i f f e r e n t  domain o f  o b j e c t i v e  

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

c n c e r t a i n t i e s ,  " o b j e c t i v e "  r i s k  d e f i n i t i o n s  o f t e n  t h e m s e l v e s  

t-mbody t a c i t  b e h a v i o u r a l  assumpt ions .  A s  I have a r g u e d  else- 

-1ere i n  r e l a t i o n  t o  t h r e e  examples ,  n u c l e a r  power,  computer  

. .o f tware  sys tems  and t h e  s a f e t y  o f  p e s t i c i d e s  ( 2 0 )  , t h e  s t r u c t u r e  

f  c o n t r o l  o f t e n  p l a c e s  i n  key p o s i t i o n s  t h e  v e r y  p e o p l e - s c i e n t i s t s -  

z a s t  f i t t e d  even t o  r e c o g n i z e  t h a t  t h e y  have i n c o r p o r a t e d  s o c i a l  

udgements i n  t h e l r  " o b j e c t i v e "  s t a t e m e n t s ,  l e t  a l o n e  t o  make 

: e a l i s t i c  ones .  The c o n f l i c t  o v e r  2 , 4 , 5  - T between t h e  e x p e r t  

r e s t i c i d e s  Adv isory  Committee and t h e  N a t i o n a l  Union o f  A g r i c u l -  

r u r a l  and A l l i e d  Workers f o r  example,  h a s  been a  c o n f l i c t  a b o u t  

t h e  r e l a t i v e  s i g n i f i c a n c e  o f  c e r t a i n  s o c i a l  c o n d i t i o n s  o f  p ro-  

d u c t i o n  and u s e  o f  t h e  p e s t i c i d e .  The PAC t o o k  it t h a t  t h e  

? r e s c r i b e d  c o n d i t i o n s  o f  u s e  w e r e  f u l f i l l e d  when t h e y  a s s e r t e d  

t h e  s a f e t y  o f  2 , 4 , 5  - T. Y e t  t h e s e  b e h a v i o u r a l  p r e d i c t i o n s  w e r e  

w o e f u l l y  u n r e a l i s t i c  i n  t h e  e m p i r i c a l  knowledge o f  t h e  NUAAW, 

t h u s  c a l l i n g  i n t o  q u e s t i o n  t h e  whole u n i v e r s e  o f  r e a s s u r a n c e  



c u l t i v a t e d  by t h e  PAC i n  i n i t i a l l y  i g n o r i n g  t h e  key s o c i a l  con- 

d i t i o n s  a s  a  t r i v i a l  m a t t e r  o f  imp lemen ta t i on .  

P a r a l l e l  examples a r e  n o t  h a r d  t o  f i n d  i n  t h e  n u c l e a r  i s s u e ,  

whe the r  r e l a t i n g  t o  r i s k ,  downr ight  v i a b i l i t y ,  o r  b o t h .  A s  a 

t ; . y ica l  example,  w e  c o u l d  examine S i r  A lan C o t t r e l l ' s  v iew o f  

t:.e s a f e t y  o f  PV?R p r e s s u r e  v e s s e l s ,  and S i r  ? !a l ter  M a r s h a l l ' s  

i r i t e r p r e t a t i o n  o f  t h a t  v iew ( 2  1 ) . F ~ l t h o u g h  C o t t r e l l  e x p r e s s e s  

h i m s e l f  r e a s s u r e d  by l a te r  work o f  t h e  M a r s h a l l  C o m n i t t e e  on 

t h i s  problem s i n c e  i t s  s t r o n g l y  c r i t i c i z e d  f i r s t  R e p o r t  i n  1976, 

tlie c o n d i t i o n s  which C o t t r e l l  a t t a c h e s  t o  t h i s  v iew - a b o u t  t h e  

ex t reme v i g o u r  o f  c o n s t r u c t i o n  and i n s p e c t i o n  needed f o r  s a f e t y  

- a r e  a r g u a b l y  u n a t t a i n a b l e ,  a c c o r d i n g  t o  o n e ' s  b e h a v i o u r a l  

~ z e d i c t i o n s .  By b e i n g  underemphasized t h e s e  b e h a v i o u r a l  judge- 

n e n t s  a r e  t a z i - t l y  i n c o r ~ o r a t e d  i n t o  t h e  s c o p e  o f  a u t h o r i t y  o f  t h e  

e : : ? e r t l s  pronouncement ,  y e t  t h e r e  is no r e a s o n  why t h i s  scope  

s : .ou ld  c o v e r  such  b e h a v i o u r a l  p r e d i c t i o n s .  Thus what i s  wide ly  

c: ::ted a s  t h e  t o p  e x p e r t ' s  endorsement  o f  t h e  s a f e t y  o f  PVIR 

p ~ : s s u r e  v e s s e l s  c o u l d  j u s t  as e a s i l y  be i n t e r p r e t e d  a s  t h e  

c;. :?os i te .  

The n u c l e a r  f u e l  c y c l e  t a k e n  a s  a whole i s  r e p l e t e  w i t h  such  

dependenc ies  upon b e h a v i o u r a l  d i s c i p l i n e s  p r e v i o u s l y  t a k e n  f o r  

g r m t e d  o r  a t  least o p t i m i s t i c a l l y  a s s e s s e d .  T h i s  i s  no  d i f f e r -  

e r t  i n  p r i n c i p l e  f rom o t h e r  t e c h n o l o g i e s ,  e x c e p t  f o r  t h e  g r e a t e r  

e l 3 b o r a t e n e s s  o f  n u c l e a r  techno logy  and i t s  image o f  exempt ion  

f i ~ n  s u c h  mundane r e a l i t i e s .  I t  i s  a complex s o c i a l  p r o c e s s .  

I f  even l o y a l  p r o f e s s i o n a l  i n s i d e r s  can g e t  it x r o n g ,  t h e n  it 

must be w ide ly  e v i d e n t  t h a t  t h e r e  a r e  l a r g e  o p p o r t u n i t i e s  f o r  

e r - - o r  by t h o s e  who p l a y  a key r o l e  b u t  who a r e  n o t  even t r a l n e d  

a n i  s o c i a l i z e d  i n t o  t h e  n u c l e a r  i n 2 u s t r y  - such  a s  o r d i n a r y  

r a l l w a y  p e r s o n n e l  w i t h  o n l y  o c c a s i o n a l  i n t e r s e c t i o n  o f  t h e i r  

cor icerns w i t h  t h e  n u c l e a r  i n d u s t r y ,  

These a r e - a r e a s  o f  e x p e r i e n c e  which o r d i n a r y  p e o p l e  can under-  

s t a n d  and relate t o ,  more r e a l i s t i c a l l y  p e r h a p s  t h a n  t e c h n i c a l  

e x ~ e r t s ,  and t h e  more t h e  l a t t e r  a r e  shown t o  have n e g l e c t e d  

t h e s e  d imens ions ,  t h e  less t r u s t w o r t h y  t h e y  are n a t u r a l l y  s e e n  

t o  be.  Once t h e  p r e c a r i o u s  c o n d i t i o n s  o f  p u b l i c  t r u s t  i n  t h e  

r e s p o n s i b l e  i n s t i t u t i o n s  have been b reached ,  t h e n  it becomes 

n a t u r a l  f o r  judgement o f  r i s k  t o  be based on t h e  w o r s t  p o s s i b l e  



p h y s i c a l  c a s e ,  s i n c e  t h e r e  i s  no l o n g e r  any c r e d e n c e  g i v e n  t o  t h e  

i n s t i t u t i o n a l  b e h a v i o u r  t h a t  might  restr ic t  t h a t  p h y s i c a l  p o s s i -  

b i l i t y  t o  an e x t r e m e l y  low p r o b a b i l i t y .  I n  t h e s e  c i r c u m s t a n c e s  

i f  s p e n t  f u e l  s k i p s  c o n t a i n i n g  m i l l i o n s  o f  c u r i e s  o f  a c t i v i t y  

a r e  g o i n g  th rough  r e s i d e n t i a l  a r e a s  it i s  l i t t l e  u s e  a r g u i n g  

a b o u t  how w e l l  t h e  s k i p s  a r e  t e s t e d  and how l o n g  it would t a k e  

f z r  f u e l  v a p o u r i s a t i o n .  I t  is  n o t  t h a t  t e c h n i c a l  c o n f l i c t  o v e r  

t h e s e  q u e s t i o n s  c r e a t e s  s o c i a l  m i s t r u s t  i n  t h e  a u t h o r i t i e s ,  b u t  

Eore  t h e  l a t t e r  c r e a t e s  t h e  fo rmer .  

I r o n i c a l l y  t h e  r e a c t i o n  t o  t h e  growing r e a l i z a t i o n  o f  t h e  

impor tance  o f  un recogn ized  t h u s  r e l a t i v e l y  u n r e g u l a t e d  b e h a v i o u r a l  

a r e a s  i n  r i s k  management l e a d s  t o  programmes f o r  g r e a t e r  beha- 

1 - i o u r a l  c o n t r o l  which can  i t s e l f  evoke a  n e g a t i v e  r e a c t i o n  ( 2 2 ) .  

T ' l i s  i s  p a r t  o f  a  g e n e r a l  syndrome t o  which t h e  n u c l e a r  f u e l  

cy;cle msy be  p a r t i c u l a r l y  v u l n e r a b l e ,  b u t  by no  means u n i q u e l y  

c ~ .  A l l  a r e a s  o f  p u b l i c  l i f e  depend on much g r e a t e r  i n f o r m a l  

t r u s t  and accomodat ion between g roups  and i n d i v i d u a l s  t h a n  i s  

....; u a l l y  r e c o g n i z e d .  A s  t h e  g e n e r a l  c o n d i t i o n s  o f  t r u s t  i n  c o l l -  

e c t i v e  i n s t i t u t i o n s  b r e a k  down, f o r  example by t h e  f u r t h e r  s p r e a d  

o f  c o n t r a c t u a l  r e l a t i o n s h i p s  a s  i s  wide ly  r e c o g n i z e d ,  t h e s e  

c - : l l e c t i v e  i n t e r a c t i o n s  t o  which w e  a r e  commit ted need  t o  be 

r z g u l a t e d  by f o r m a l  " c o e r c i v e "  means t o  r e p l a c e  t h e  d i s s o l v i n g  

i n f o r m a l  accomodat ions .  Y e t  once  t h i s  p r o c e s s  s t a r t s  it r e v e a l s  

2 v i r t u a l l y  i n e x h a u s t i b l e  and i m p o s s i b l y  l a r g e  f i e l d  o f  i n t e r -  

: \ : t ions t o  " e x t e r n a l l y "  r e g u l a t e  ( 2 3 ) .  The d i m e n s i o n s  o f  t h i s  

;xocess  a r e  i n d i c a t e d  i n  t h e  c o n t r a s t i n g  a p p r o a c h e s  t o  r e g u l a t i o n  

i n  E r i t a i n  and t h e  USA. I n  t h e  USA,  m i s t r u s t  i s  i n s t i t u t i o n a l i z e d  

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

l n f o r m a l i s e d  p o l i t i c a l  a u t h o r i t y  i s  a lways  h i g h l y  p r o b l e m a t i c ,  

so  t h a t  i n s t i t u t i o n s  have t o  r e s o r t  t o  f o r m a l i s e ?  a p p r o a c h e s  - 
l e g a l  p r o ~ e d u r e s ~ e l a b o r a t e  r e f e r e n c e  t o  " s c i e n t i f i c "  c r i t e r i a  

and f a c t s  - t o  a  d e g r e e  which B r i t i s h  a u t h o r i t i e s  r e g a r d  a s  

n e u r o t i c .  They t e n d  t o  t a k e  f o r  g r a n t e d  t h e  a u t h o r i t y  o f  t r a d i -  

t i o n a l  i n s t i t u t i o n s  who a r e  t h e r e f o r e  f r e e r  t o  e x e r c i s e  i n f o r m a l  

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

c a s e  t o  c a s e .  I f  t h i s  s u b s t r a t u m  o f  a u t h o r i t y  i n  t h e  p o l i t i c a l  

c u l t u r e  i s  undermined however,  t h e n  r e a s o n s  f o r  d e c i s i o n s  a r e  

aamanded i n  p u b l i c ,  and  f o r m a l  r e s p o n s e s  may have t o  be  g i v e n .  

A t  t h i s  p o i n t  t h e  l a c k  o f  unambiguous t e c h n i c a l  r a t i o n a l e  f o r  



ciscisions (as expsed  fo r  example by the cross-examination of energy o r  t r a f f i c  

forecasts)  m y  b 2 m  acutely problmat ic.  The h p r t a n e  for  policy v iab i l i t y  

of sustaining publ ic t rust  in decision making ins t i tu t ions  in f a r  greater  in 

Er i t ian than it is in the USA, and thus p l a e s  mre of a  long tern burden upon 

the  former. 

I t  i s  u s u a l  t o  assume t h a t  conce rn  a b o u t  t h e  r i s k  f rom some 

a r t i v i t y  c o r r e s p o n d s  amongst o t h e r  t h i n g s  w i t h  i t s  d e g r e e  of  

r ; . ? g u l a b i l i t y .  Y e t  d e s p i t e  t h e  d i s c o v e r y  o f  a r e a s  o f  i n t r i n s i c  

d i f f i c u l t y  i n  r e g u l a t i o n  i n  t h e  n u c l e a r  f u e l  c y c l e ,  i n  compar i -  

son  w i t h  many o t h e r  r i s k y  a c t i v i t i e s  it i s  i n h e r e n t l y  e a s y  t o  

r s j u l a t e .  Compared t o  haza rdous  c h e m i c a l s  t r a n s p o r t  and d i s p o s a l  

for example ,  where t h e  number and v a r i e t y  o f  p r o d u c e r s ,  t r a n s -  

p o r t e r s ,  and o t h e r  h a n d l e r s  i s  v a s t  and l a r q e l y  unknown, n u c l e a r  

f 121 t r a n s p o r t  i s  h i g h l y  c e n t r a l i z e d ,  c o m p l e t e l y  known ( a t  l e a s t  

t:: t h e  r e g u l a t o r s )  and  s m a l l  s c a l e .  The p r o p o r t i o n a l  r e s o u r c e s  

~ o t e d  t o  t h e  n u c l e a r  c a s e  a r e  c o l o s s a l  compared t o  haza rdous  

Y . - t e r i a l s  t r a n s p o r t .  I n  t h e  USA f o r  example ,  ( 2 4 )  o v e r  200,000 

n i l l i o n  t o n - m i l e s  o f  haza rdous  m a t e r i a l s ,  i n  n e a r l y  1 .5  m i l l i o n  

v - : i ~ i c l e s  a r e  " r e g u l a t e d "  by a b o u t  250 i n s p e c t o r s .  Y e t  d e s p i t e  

t h e  f u r o r e  o v e r  t h e  USA EPA's Super fund  f o r  h a z a r d o u s  w a s t e  

d;:mps, h a z a r d o u s  w a s t e  t r a n s p o r t  h a s  n o t  y e t  evoked t h e  same 

l ~ 3 v e l  o f  g e n e r a l  h o s t i l i t y  and conce rn  a s  n u c l e a r  f u e l  t r a n s p o r t .  

I ndeed  one c o u l d  s a y  t h a t  o v e r  t h e  f u l l  r a n g e  o f  a c t i v i t i e s ,  

~ : : r e q u l a b i l i t y  s t r i c t l y  d e f i n e d  i s  n o r n a l ,  and  n u c l e a r  i s  one 

c? t h e  more r e g u l a b l e  o n e s .  A s  argued  e a r l i e r  t h e  q u e s t i o n  i s  

w'-:y s o  many r i s k y  a c t i v i t i e s ,  b a d l y  c o n t r o l l e d  a r e  more o r  less 

a r c e p t e d  w i t h o u t  much s e n s e  o f  r i s k ;  p u t  t h i s  way t h e  q u e s t i o n  

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

r e p r o d u c i n g  and r e p a i r i n g  s o c i a l  t r u s t  and r e a s s u r a n c e .  R i s k  

i s  d e f i n e d  n o t  s o  much by t h e  p e n e t r a t i o n  o f  some i d e n t i f i a b l e  

r i s k - g e n e r a t i n g  f a c t o r ,  b u t  b y t h e  m e r e  a b s e n c e  of  t h o s e  f a m i l i a r  

and t r a d i t i o n a l  i n s t i t u t i o n a l  s u p p o r t s  which can  be  s o  s t r o n g  

a s  t o  a l l o w  p e o p l e  t o  l i v e  h a p p i l y  i n  t h e  y r e s e n c e  o f  " o b j e c -  

t i v e l y "  l a r g e  r i s k s .  A "p rob lem"  such  a s  t h e  o b j e c t i v e  r i s k  

o f  some a c t i v i t y ,  c e n t r a l  t o  a  g i v e n  d e c i s i o n  maker ( o r  d e c i s i o n  

a n a l y s t )  may be  an  i n c i d e n t a l  i t e m  i n  a  v e r y  d i f f e r e n t  wor ld  o f  

meaning t o  some o t h e r  p e r s o n  o r  g roup  i n v o l v e d .  



Un l i ke  a b s t r a c t  p o l i c y  f o r m u l a t i o n s ,  r e a l  p o l i t i c a l  i s s u e s  a r e  

n e v e r  u n i c e n t r i c  and s e l f - c o n t a i n e d .  One o f  t h e  b a s i c  t e n s i o n s  

in p o l i t i c s  i s  t h e  r e g u l a r  tendency  f o r  s p e c i a l i s t ,  s i n g l e - i n t e -  

rest ,  p r o f e s s i o n a l  g r o u p s  t o  d i s t o r t  t h e  n e g a t i v e  and f l e x i b l e  

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

s e l f - c o n t a i n e d  meanings o f  key p r e s c r i p t i v e  t e r m s ,  such  a s  

" r i s k "  o r  ( a s  i n  t h e  r a c e - I Q  c o n t r o v e r s y )  " i n t e l l i g e n c e "  ( 2 5 ) .  

I n t e n t i o n a l l y  o r  n o t  t h i s  u n c r i t i c a l l y  imposes s i n g l e  meanings 

whose a r t i f i c i a l  p r e c i s i o n  and o b j e c t i v i t y  c o n c e a l s  t h e i r  ques-  

t i o n a b l e  s o c i a l  r e l e v a n c e .  I t  e x ? r e s s e s  a  p o l i t i c a l  b i a s  by 

o b l i t e r a t i n g  a  whole s e t  o f  no rmat i ve  q u e s t i o n s  to .  do  w i t h  s o c i a l  

z e l a t i o n s h i p s ,  h i s t o r i c a l  commitments and t h e i r  e n t a i l m e n t s ,  etc .  

The c o n f l i c t  a b o u t  t h e  r i s k s  of  u r b a n . t r a n s p o r t  of  i r r a d i a t e d  

f u e l  i s  o n l y  t h e  symptom o f  a  d e e p e r  i s s u e .  Pe rhaps  t e c h n i c a l  

~ l x e s  c o u l d  be found which c o u l d  a v o i d  t h e  symptoms, f o r  example 

::17 s h i p p i n g  a l l  f u e l  t o  IVindscale by sea and a v o i d i n g  v i r t u a l l y  

-11 l a n d  t r a n s p o r t .  3 u t  t h i s  would o n l y  s h i f t  t h e  e x p r e s s i o n  o f  

--r:e symptoms t o  s o n e  o t h e r  p o i n t .  A f t e r  more t h a n  a  q u a r t e r  o f  

c e n t u r y ,  n u c l e a r  t e c h n o l o g y  i n c l u d i n g  i t s  i n s t i t u t i o n s ,  is  

?till n o t  i n t e g r a t e d  i n t o  p o p u l a r  c u l t u r e  - l a r g e l y  t h r o u g h  t h e  

11.nanticipated consequences  of  i t s  own p r e v i o u s  means o f  g a i n i n g  

- u t h o r i t y .  F i g u r e  1 shows t h e  k i n d  o f  mag ica l  superhuman imagery 

: - u l t i v a t e d  even i n  s o b e r  rev iews  of  t h e  n u c l e a r  programme i n  t h e  

; 9 5 0 1 s  ( 2 6 ) .  W e  s h o u l d  n o t  be s u r p r i s e 6  i f  t h e r e  i s  t e n s i o n  

nen i n e v i t a b l y ,  t h e  m a g i c a l  e x p e c t a t i o n s  c o n f r o n t  t h e  mundane 

: - e a l i t i e s ,  f o r  example o f  s p e n t  n u c l e a r  f u e l  s k i p s  l y i n g  appar -  

e n t l y  n e g l e c t e d  i n  r a i l w a y  s i d i n g s  r o u t i n e l y  a c c e s s i b l e  t o  

...-hildren . 

Nuc lea r  power was launche2  and i s  s t i l l  d r i v e n  by a  k i n d  of  

a p o c a l y p t i c ,  s y n o p t i c  v i s i o n  and commitment which accomodates 

\ -e ry  bad ly  w i t h  t h e  r e a l i t i e s  of  i t s  imp lemen ta t i on ,  which a r e  

much more a k i n  t o  t h e  p o l i c y  model o f  d i s j o i n t e d  i n c r e m e n t a l i s m .  

- " a  series o f  ( r e l a t i v e l y )  i n c r e m e n t a l ,  r e m e d i a l  c h o i c e s  arnong 

a nar row range  o f  o p t i o n s ,  r e c o n c i l i n g  o n l y  a  nar row r a n g e  o f  

i n t e r e s t s .  The s t r a t e g y  works t o  t h e  e x t e n t  t h a t  i n t e r e s t s  and 

a l t e r n a t i v e s  i g n o r e d  a t  one s t e p  can a s s e r t  t hemse lves  and demand 

z t t e n t i o n  a t  a  s u b s e q u e n t  s t e p "  ( 2 7 ) .  



'ap1 Iclrasnpul r.purlao>S u l  381 wau aql  
jo uqts h ( p ( c r a q  r(qa-r(~oW JO~CLU siqr q r ~ m  parsnrrua uaaq a*eq 01 parnouoq are 'a>alord aqa 
JO a~nacas aqa paurca~ a ~ c q  pue 'lcarurioa ac UO!ICIS >IUIOIC aq i  Ilu!pl!nq arc oqm a~ .axad r o j  
rawod rlqa Ou~ssaureq jo  auaruara!q>r aqr u! appd l o  aruas t 1aaj UL> U ~ W O M  puc U ~ U I  asaq1 

-uo!slAalaa pu t  orper 'rr~dedswau u o r j  ' lcp I q  Iep '~amod mau iear8 siqa 10 swau rpqa 
raq1c8 'w!Aras AO} passaurcq aq Il!w woic aqa w o q n  ro} 'pirow aqa jo aldoad asaql 'uaar aq ua*a 
~ O U U C ~  1cq1 33J110S IC WOJ} luinsrl  r a ~ o d  ptrr 1~811 ' ICJ~ 10 i>adsord ~ t i scaue~ aqa 'lt pazewm pucar 
* p u ~ ~ u c w  oa ucau ue7 a8v 7 p ~ o a v  aqa acqw 10 SUIJ~~W!IY c IIUO  JIM 'qdoad 10 suo!lllw 



The p e r c e i v e d  r i s k s  o f  i r r a d i a t e d  n u c l e a r  f u e l  t r a n s p o r t  

a r e  o n l y  a  r e s p o n s e  t o  t h e  o b j e c t i v e  r e a l i t y  o f  t h e  i n t e g r a t i o n  

of  t h i s  a c t i v i t y  w i t h  t h e  rest  o f  t h a t  i m p a t i e n t ,  c u l t u r a l l y  

a l i e n  commitment. No g u a r a n t e e  s h o u l d  be e x p e c t e d  t h a t  y e s t e r -  

d a y ' s  p r a c t i c e s  have n o t  a l r e a d y  set i n  t r a i n  t o d a y ' s  and 

tomorrow's  r e s p o n s e s ;  n o r  t h a t  t h e  r e s u l t s  o f  t h e i r  now demand- 

i n g  a t t e n t i o n  w i l l  n o t  be  p a r a l y s i n g l y  d i s j o i n t e d .  The o n l y  

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

p e o p l e ' s  c o g n i t i o n s ,  and t a k e  t h e  r i s k s  o f  f i r s t ,  r e s p e c t i n g  

them f o r  what t h e y  a r e ;  and second ,  n e g o t i a t i n g  w i t h  them. 
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