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P r e f a c e  

Among t h e  i m p o r t a n t  c o n s i d e r a t i o i l s  i n  t h e  development  
o f  ene rgy  sys tems  a r e  t h e  c o n s t r a i n t s  imposed by t h e  r i s k  
of  v a r i o u s  t e c h n o l o g i e s .  C l e a r l y ,  t h a t  r i s k  i n v o l v e s  n o t  
o n l y  t h e  p o s s i b i l i t y  of  p h y s i c a l  o r  b i o l o g i c a l  harm t o  a  
s o c i e t y ,  b u t  a l s o  t h e  p o t e n t i a l  r i s k  t o  t h e  p s y c h o l o g i c a l  
we l l -be ing  o f  p e o p l e ,  p e r c e i v i n g  a  c e r t a i n  r i s k  s i t u a t i o n .  
One o f  t h e  aims o f  t h e  J o i n t  IAEA/IIASA Research P r o j e c t  
is  t o  i d e n t i f y  t h e  d e t e r m i n a n t s  t h a t  may i n f l u e n c e  t h e  
p u b l i c  p e r c e p t i o n  of  r i s k  from v a r i o u s  e n e r g y  sys tems .  
I n  p a r t i c u l a r ,  t h i s  p a p e r  d e a l s  w i t h  t h e  p s y c l ~ o l o g i c a l  
a s p e c t s  of t h e  p e r c e p t i o n  o f  r i s k  of  n u c l e a r  power p l a n t s .  





A b s t r a c t  

T h i s  r e p o r t  c o n c e r n s  t h e  f o l l o w i n g :  1) t h e  n u c l e a r  
ene rgy  d e b a t e  a s  a  f o c a l  p o i n t  f o r  a  wide range  o f  s o c i e t a l  
c o n c e r n s ;  2 )  g e n e r a l  c o n s i d e r a t i o n s  r e g a r d i n g  t h e  impac t  
o f  t echno logy  on s o c i e t y  and on t h e  i n d i v i d u a l ;  3)  
p s y c h o l o g i c a l  d e t e r m i n a n t s  i n  t h e  n u c l e a r  e n e r g y  c o n t r o v e r s y ;  
4 )  p o t e n t i a l  symbol ic  c o n s t r a i n t s  posed by n u c l e a r  e n e r g y ;  
and 5) t h e  p o s s i b l e  r o l e  of  s o c i a l - b e h a v i o u r a l  r e s e a r c h e r s  
i n  t h e  n u c l e a r  ene rgy  d e b a t e .  





A ~ s y c h o l o s i c a l  p e r s p e c t i v e  

of t h e  Nuclear  Energy Cont roversy  

INTRODUCTION 

I n  r e c e n t  y e a r s  t h e r e  has  been ev idence  o f  i n c r e a s i n g  
r e s i s t a n c e  t o  t h e  con t i nued  expansion o f  technology.  Many 
of t h e  i n d u s t r i a l i z e d  n a t i o n s  a r e  e x p e r i e n c i n g  a  p e r i o d  when 
contemporary v a l u e s  a r e  be ing  ques t i oned .  P l a n s  f o r  f u r t h e r  
development of l a r g e - s c a l e  t e c h n o l o g i e s  a r e  be ing  m e t  by a  
v a r i e t y  o f  demands f o r  c l o s e r  examinat ion of  t h e  p o t e n t i a l  
b e n e f i t s  and r i s k s  t o  human h e a l t h  and wel l -be ing .  Of 
p a r t i c u l a r  i n t e r e s t ,  a t  t h e  p r e s e n t  t i m e ,  i s  t h e  d r a m a t i c  p u b l i c  
r e sponse  t o  t h e  s i t i n g  of  n u c l e a r  power f a c i l i t i e s  w i tne s sed  
i n  many c o u n t r i e s  ( F e d e r a l  Republ ic  o f  Germany, F r ance ,  J apan ,  
Sweden, and t h e  USA). One of t h e  g o a l s  o f  t h e  J o i n t  IAEA/IIASA 
Research P r o j e c t  i s  t o  e x p l o r e  such i s s u e s  from a m u l t i -  
d i s c i p l i n a r y  v iewpoin t .  I n  t h i s  c o n t e x t ,  t h e  s o c i a l - b e h a v i o u r a l  
s c i e n t i s t  is  c o n s u l t e d  f o r  i n s i g h t s  r e g a r d i n g  t h e  impact  o f  
v a r i o u s  t e c h n o l o g i e s  on p sycho log i ca l ,  s o c i a l  and c u l t u r a l  
systems.  

Although h i s t o r i c a l l y  one can  t r a c e  t h e  s c i e n t i f i c  conce rn  
r e g a r d i n g  t h e  s a f e t y  of  n u c l e a r  energy  t o  t h e  d a t e  o f  i t s  
i n c e p t i o n ,  it would appear  t h a t  g r e a t e r  p u b l i c  i n t e r e s t  emerged 
w i t h  t h e  eco log i ca l - env i ronmen ta l  c o n f r o n t a t i o n s  o f  t h e  l a t e  
1960s. Even more s i g n i f i c a n t ,  a s  an  a l e r t i n g  h i s t o r i c a l  e v e n t ,  
was t h e  energy cr is is  of  l a t e  1973 .  AS a  r e s u l t  o f  t h e  
announced p l a n s  by many i n d u s t r i a l i z e d  c o u n t r i e s  t o  a c c e l e r a t e  
n u c l e a r  energy  programmes, p u b l i c  awareness  of  t h e  a s p e c t s  o f  
n u c l e a r  energy  w a s  i n c r e a s e d .  

The contemporary concern  f o r  t h e  s o c i a l ,  economic, 
p o l i t i c a l ,  and p s y c h o l o g i c a l  a s p e c t s  of  t h e  n u c l e a r  energy  
d e b a t e  h a s  been c l e a r l y  p o r t r a y e d  i n  s t a t e m e n t s  by s c i e n t i s t s  
and p o l i t i c a l  l e a d e r s  a t  numerous i n t e r n a t i o n a l  mee t ings  and 
i n  r e p o r t i n g  by t h e  mass media. The r e a c t i o n  t o  t h i s  p a r t i c u l a r  
t echno logy  h a s  ranged from r e l a t i v e  p u b l i c  i n d i f f e r e n c e  t o  
wide-spread a n x i e t y .  I n  some c o u n t r i e s  t h e  r e s i s t a n c e  ha s  been 
so c h a l l e n g i n g  a s  t o  s t i m u l a t e  s e r i o u s  s o c i a l  and p o l i t i c a l  
d i s c u s s i o n .  I n  s e v e r a l  c a s e s  it h a s  r e s u l t e d  i n  government 
d e c i s i o n s  t o  h a l t  f u r t h e r  c o n s t r u c t i o n  o f  n u c l e a r  power 
f a c i l i t i e s .  

T h i s  paper  a d d r e s s e s  some of  t h e s e  i s s u e s  from t h e  view- 
p o i n t  o f  a  behav iou ra l  s c i e n t i s t .  The f o l l o w i n g  t o p i c s  a r e  
d i s c u s s e d :  



I )  The n u c l e a r  ene rgy  d e b a t e  a s  a  f o c a l  p o i n t  f o r  a  
wide r a n g e  o f  s o c i e t a l  concerns ;  

11) Genera l  c o n s i d e r a t i o n s  r e g a r d i n g  t h e  impact  o f  
t e c h n o l o g y  on s o c i e t y  and on t h e  i n d i v i d u a l ;  

111) P s y c h o l o g i c a l  d e t e r m i n a n t s  i n  t h e  n u c l e a r  ene rgy  
c o n t r o v e r s y ;  

I V )  P o t e n t i a l  symbol ic  c o n s t r a i n t s  posed by n u c l e a r  
ene rgy ;  and 

V) The p o s s i b l e  r o l e  o f  s o c i a l - b e h a v i o u r a l  r e s e a r c h e r s  
i n  t h e  n u c l e a r  ene rgy  d e b a t e .  

I. THE NUCLEAR ENERGY DEBATE AS A FOCAL POINT FOR A W I D E  

The energy  c r i s i s  o f  October  1973  s e r v e d  a s  a  t empora l  
c a t a l y s t  t o  i n c r e a s e  p u b l i c  awareness  of  wor ld  energy  r e s o u r c e s ,  
demands and c o n s t r a i n t s .  Many o f  t h e  i n d u s t r i a l i z e d  c o u n t r i e s ,  
s t i m u l a t e d  i n  p a r t  by a  d e s i r e  t o  a c h i e v e  economic independence  
from mounting o i l  p r i c e s ,  a c c e l e r a t e d  t h e i r  e x i s t i n g  n u c l e a r  
ene rgy  p l a n n i n g  programmes. U n t i l  t h i s  t i m e  t h e  n u c l e a r  i n d u s t r y  
had deve loped  s l o w l y  b u t  s t e a d i l y .  R e a c t o r  f a c i l i t i e s  were 
u s u a l l y  c o n s t r u c t e d  i n  r emote  l o c a t i o n s  where t h e  p u b l i c  r e a c t i o n ,  
i f  it o c c u r r e d ,  was g e o g r a p h i c a l l y  l i m i t e d .  The c o v e r a g e  
p r o v i d e d  by t h e  mass media was g e n e r a l l y  less e v i d e n t  t h a n  
t h a t  s e e n  today .  C l e a r l y ,  t h e  i s s u e s  were n o t  of  s u c h  g l o b a l  
i n t e r e s t  and i n t e n s i t y  a s  w i t n e s s e d  o v e r  t h e  p a s t  s e v e r a l  y e a r s .  

The r e s p o n s e  t o  n u c l e a r  ene rgy  programmes, s o  e v i d e n t  i n  
t h e  USA, Sweden, J a p a n ,  and Western Europe,  might  be u n d e r s t o o d  
o n  o n e  l e v e l ,  a s  a  g e n e r a l i z e d  r e s i s t a n c e  t o  i n c r e a s i n g l y  
complex t e c h n o l o g i c a l  sys tems .  S t a n d a r d s  of l i v i n g  have  
improved c o n s i d e r a b l y  d u r i n g  t h i s  c e n t u r y ,  l a r g e l y  d u e  t o  t h e  
b e n e f i t s  made p o s s i b l e  t h r o u g h  t h e  development  o f  new t e c h n o l o g i e s .  
A s  t e c h n o l o g i c a l  s y s t e m s  have  become l a r g e r  and more complex, 
t h e y  have  o f f e r e d  i n c r e a s i n g l y  a t t r a c t i v e  b e n e f i t s  t h a t  have  
become a n  i n t e g r a l  p a r t  of  l i f e ,  t h e r e b y  c r e a t i n g  demands f o r  
more p r o g r e s s .  T h i s  p r o c e s s  o f  r e i n f o r c e m e n t - h a s  l e d  t o  
i n c r e a s i n g l y  complex and t h e r e f o r e  p o t e n t i a l l y  f r a g i l e  sys tems .  

With t h e  e x p a n s i o n  of  t e c h n o l o g i c a l  sys tems ,  t h e  n e g a t i v e  
s i d e - e f f e c t s ,  which d e t r a c t ' f r o m  t h e  s o c i e t a l  b e n e f i t s ,  r e c e i v e d  
more a t t e n t i o n .  Some o f  t h e s e  s i d e - e f f e c t s ,  such  a s  new s a f e t y  
h a z a r d s ,  have  been r a t h e r  o b v i o u s ,  w h i l e  o t h e r s  have been more 
s u b t l e  and t h e r e f o r e  more d i f f i c u l t  t o  p r e d i c t  and d e t e c t ;  
f o r  example,  new h e a l t h  h a z a r d s ,  c o m p l i c a t e d  e n v i r o n m e n t a l  
i n t e r a c t i o n s ,  unemployment, men ta l  h e a l t h  problems,  and changes  
i n  b a s i c  s o c i a l  i n s t i t u t i o n s .  

Consequen t ly ,  t h e r e  a p p e a r s  t o  b e  a growing awareness  t h a t  
i n c r e a s e d  consumption of  goods  and s e r v i c e s  h a s  n o t  a lways  b r o u g h t  



a  commensurate i n c r e a s e  i n  "happ iness" .  The r e s u l t i n g  
s o c i e t a l  r e s p o n s e  h a s  been obse rved  i n  t h e  emergence o f  
a t t i t u d e s  t h a t  r e g a r d  much t h a t  i s  new as  p o t e n t i a l l y  h a r m f u l ;  
t h e  fundamenta l  v a l u e  o f  s c i e n c e  t o  s o c i e t y  i s  a l s o  b e i n g  ques-  
t i o n e d .  A v a r i e t y  o f  i n d i v i d u a l  and g r o u p  demands have  been 
p u t  fo rward  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  t e c h n o l o g i c a l  i n n o v a t i o n s .  

The s o c i a l  c o n f r o n t a t i o n  h a s  seemed t o  c e n t r e  on  n u c l e a r  
ene rgy  a s  t h e  most  r e c e n t l y  developed example o f  t h e  c o n t i n u e d  
p r o l i f e r a t i o n  o f  t echno logy .  A t t e n t i o n  h a s  a l s o  been d i r e c t e d  
t o  a c l o s e r  s c r u t i n y  o f  t h e  v a l u e s  and a t t i t u d e s  i m p l i c i t l y  
embraced by s o c i e t i e s  w i t h  l a r g e - s c a l e  t e c h n o l o g i e s .  Such 
i s s u e s  as: t h e  " r a t e  o f  growth"  o f  sqcieties; n a t i o n a l  l e v e l s  
o f  e n e r g y  consumption and " l i f e  s t y l e " ;  t h e  non- t r ansparency  
o f  b u r e a u c r a c i e s  i n v o l v e d  i n  t h e  development. and  main tenance  
o f  energy-expans ive  economies;  t h e  " e t h i c s "  o f  p r o g r e s s ;  t h e  
a c q u i s i t i o n  and d i s t r i b u t i o n  o f  power and  w e a l t h  i n  deve loped  
and d e v e l o p i n g  c o u n t r i e s ;  t h e  r e s p o n s i b i l i t y  o f  dec i s ion-makers  
and l e a d e r s ;  t h e i r  r e s p o n s i v e n e s s  t o  t h e  dehumanizing e f f e c t s  of  
l a r g e - s c a l e  sys tems ;  and r i s k s  t o  man and h i s  env i ronment - -a l l  
have  emerged a s  i m p o r t a n t  c o n s i d e r a t i o n s  i n  t h e  n u c l e a r  e n e r g y  
d e b a t e .  

Thus, t h e  n u c l e a r  ene rgy  d e b a t e  may be viewed as an  
i m p o r t a n t  h i s t o r i c a l  a r e n a  f o r  c o n s i d e r i n g  a  wide r a n g e  o f  
s o c i e t a l  i s s u e s .  These i s s u e s  ex tend  a c r o s s  n a t i o n a l  b o u n d a r i e s ,  
a f f e c t  l a r g e  g r o u p s  of  p e o p l e ,  and may i n f l u e n c e  t h e  f u t u r e  
h e a l t h  and we l l -be ing  of  mankind. I t  i s  t h e r e f o r e  c r i t i c a l  
t h a t  as many p e r s p e c t i v e s  a s  p o s s i b l e  be  p r o v i d e d ,  s o  t h a t  
t h e  d e t e r m i n a n t s  o f  t h i s  c o n t r o v e r s y  may be u n d e r s t o o d .  

I n  t h e  n e x t  s e c t i o n ,  t h e  impact  o f  t e c h n o l o g i c a l  e x p a n s i o n  
and c u l t u r a l  change  on  t h e  i n d i v i d u a l  and s o c i e t y  is  c o n s i d e r e d .  

11. GENERAL CONSIDERATIONS REGARDING THE IMPACT OF TECHNOLOGY 
ON SOCIETY AND ON THE I N D I V I D U A L  

One of  t h e  p o t e n t i a l  o p p o r t u n i t i e s  a f f o r d e d  by t h e  n u c l e a r  
e n e r g y  d e b a t e  i s  t h a t  of  a " b r e a t h i n g  p e r i o d "  i n  which t o  examine 
t h e  a v a i l a b l e  k n o w l e d g e r e g a r d i n g  t h e  impac t  o f  t e c h n o l o g y  on 
s o c i e t i e s  and o n  t h e  i n d i v i d u a l .  The s e n s e  o f  urgency o f t e n  
e x p r e s s e d  by t h o s e  committed t o  s e a r c h i n g  f o r  and d e v e l o p i n g  new 
e n e r g y  o p t i o n s  o n l y  s e r v e s  t o  s u p p o r t  t h e  p r e v a i l i n g  p r a c t i c e  
o f  c o n t i n u e d  t e c h n o l o g i c a l  expans ion  and a n  a c c e l e r a t e d  r a t e  
o f  grqwth .  P e r h a p s  what i s  p r o v i d e d  by t h e  n u c l e a r  e n e r g y  
d e b a t e  i s  a forum t o  e v a l u a t e  p h i l o s o p h i e s  u n d e r l y i n g  t h e  
e n e r g y  p o l i c i e s  of  deve loped  and d e v e l o p i n g  c o u n t r i e s .  For  
s e v e r a l  d e c a d e s  t h e  s o c i a l  and b e h a v i o u r a l  s c i e n c e s  have  been 
document ing  t h e  n e g a t i v e ,  d e p e r s o n a l i z i n g  a s p e c t s  of t echno log-  
i c a l  expans ion .  However, t h i s  i n f o r m a t i o n  r a r e l y  r e a c h e s  t h e  
r e c o g n i t i o n  o r  awareness  o f  t h o s e  r e s p o n s i b l e  f o r  a d v o c a t i n g  
ene rgy-expans ive  sys tems.  Such s c i e n t i f i c  knowledge migh t  b e  



useful and critically important for developing new perspectives 
on the selection and planned rate of growth of various energy 
options,. 

A. Societal Responses to Technological Change 

Historically, societies have strived to create an environ- 
ment that provides safety and satisfaction. Individuals learn 
to construct and perceive their environment in such a way that 
their anxiety is reduced. Fear of destruction by natural forces 
is one of the determinants that accounts for this need to build 
up a world in which one may feel secure. In the industrialized 
nations, the promotion of science and technology has resulted 
in a multitude of innovations designed to reduce excessive 
labour and human misery thereby supporting a view of the world 
as a safe place in which to live. 

With the gradual development of social systems, political 
structures and philosophies based on security-seeking (a movement 
toward longer life, better health and greater pleasure), there 
has been a tendency to overlook or underestimate the potential 
adverse effects of technological expansion. As the rate of 
introduction of new ideas and innovations has exceeded our 
capacity to understand, utilize and assimilate such changes, 
we are forced to re-examine the implicit values of science and 
technology. 

Since the turn of the century, Western societies have 
witnessed a remarkable acceleration of technological progress. 
Numerous attempts have been made to document or quantify this 
acceleration. It may only be a moot point as to whether or 
not previous cultures or societies have experienced a greater 
degree of change. The important question to be examined here is: 
what are the effects of such cultural acceleration on the 
individual and society? 

The effects have been intuitively known for centuries. 
Hippocrates first noted: "It is change that is chiefly 
responsible for diseases, especially t.he greatest changes, the 
violent alternation in the seasons and in other things". The 
individual, and society at large, are capable of absorbing only 
a finite limit of change per unit time before the organism or 
system begins to experience difficulty. Recently, medical 
researchers have scientifically confirmed this hypothesis 
(Holmes, 1970; Gunderson, et al, 1974). It has been demonstrated 
that + clustering of significant changes in an individual's 
life are highly correlated with a major change in health status. 
The illnesses (accidents, injuries, physical diseases, and 
emotional disorders) in one's lifetime appear not to be 
randomly distributed, but occur when there is an abrupt change 
in established patterns of living. Such alternations might 
include: a) independent choices for change made by the 
individual; b) fortuitous occurrences in oneVs.life (for example, 



d e a t h  of a f a m i l y  member); and c )  t h o s e  changes  imposed on t h e  
i n d i v i d u a l  by t h e  c u l t u r a l - h i s t o r i c a l  moment of  which o n e  i s  a 
p a r t .  

The r e s e a r c h  o f  Rene Dubos (1965) h a s  ex tended  t h e s e  
o b s e r v a t i o n s  t o  t h e  l a r g e r ,  s o c i e t a l  c o n t e x t .  A r e l a t i o n s h i p  
h a s  been e s t a b l i s h e d  between a b r u p t  s o c i o - c u l t u r a l  changes  

t h a t  fo l lowed  t h e  major  t e c h n o l o g i c a l  I - evo lu t ions  ( f o r  example, 
a g r i c u l t u r a l  and  i n d u s t r i a l  r e v o l u t i o n s ) ,  and t h e  o n s e t  of  
t h e  major  ep idemics  and p e s t i l i e n c e s  t h a t  p lagued mankind. 
"The c r u e l  i r o n y  o f  f a t e  i s  t h a t  d i s e a s e  comes t o  t h e  f o r e f r o n t  
p r e c i s e l y  a t  t h a t  t i m e  when abundance r e p l a c e s  p o v e r t y . "  

An i n t e r e s t i n g  h i s t o r i c a l  example t h a t  s e r v e s  t o  d r a m a t i z e  
t h e  e f f e c t s  of  sudden a l t e r a t i o n s  i n  c u l t u r a l  p a t t e r n s  i s  
p r o v i d e d  i n  a  now c l a s s i c a l ,  a n t h r o p o l o g i c a l  s t u d y  by R i v e r s  (see 
Montagu, 1 9 7 4 ) .  H e  d e s c r i b e d  t h e  impact  on a  t r a d i t i o n a l  s o c i e t y  
i n  Melanes ia  o f  ma jo r  changes  i n  t h e  c u l t u r a l  m a t r i x .  I n  s u r v e y s  
conducted  between 1908 and 1914, h e  documented t h e  d e v a s t a t i n g  
e f f e c t s  o f  t h e  i n c o r p o r a t i o n  o f  European t echno logy  on t h i s  less- 
deve loped  c u l t u r a l  sys tem.  The European i n f l u e n c e  on  n a t i v e  
customs and t h e  way of  l i f e  ( m o d i f i c a t i o n  o f  c l o t h i n g  and h o u s i n g  
s t a n d a r d s ,  changes  i n  l e g a l  and a d m i n i s t r a t i v e  s t r u c t u r e )  w a s  
a b r u p t  and comple te .  The a b o r i g i n a l  s o c i e t y  was s imply  n o t  
p r e p a r e d  t o  d e a l  w i t h  s u c h  a r a p i d  and c a t a s t r o p h i c  change  i n  
i t s  l i f e  s t y l e ,  and g r a d u a l l y  abandoned i t s  d e s i r e  t o  s u r v i v e .  
T h i s  was r e f l e c t e d  i n  a marked i n c r e a s e  i n  m o r t a l i t y  r a te ,  a  
d e c r e a s e  i n  f e r t i l i t y  r a te  ( impotence  i n  male members o f  t h e  
p o p u l a t i o n ) ,  and a p e r v a s i v e  " g i v i n g  up syndrome". A s  s t a t e d  
by R i v e r s :  

I have  p o i n t e d  o u t  t h a t  i f  t h e s e  and s i m i l a r  i n s t i t u t i o n s  
had been s t u d i e d  b e f o r e  t h e y  were d e s t r o y e d  o r  d i s c o u r a g e d  
it would have  been found p o s s i b l e  t o  d i s c r i m i n a t e  between 
t h o s e  f e a t u r e s  which w e r e  nox ious  and needed r e p r e s s i o n  o r  
amendment, and  t h o s e  which w e r e  b e n e f i c i a l  t o  t h e  w e l f a r e  
o f  t h e  community. Even when t h e i r  d e s t r u c t i o n  was deemed 
n e c e s s a r y ,  something  cou ld  have been done t o  r e p l a c e  t h e  
s o c i a l  s a n c t i o n s  o f  which t h e  p e o p l e  were t h u s  d e p r i v e d .  
The p o i n t  I wish  t o  emphasize i s  t h a t  th rough  t h i s  un- 
i n t e l l i g e n t  and u n d i s c r i m i n a t i n g  a c t i o n  toward n a t i v e  
i n s t i t u t i o n s ,  t h e  p e o p l e  were d e p r i v e d  of  n e a r l y  a l l  t h a t  
gave  i n t e r e s t  t o  t h e i r  l i v e s .  

I n  e x t e n d i n g  t h e s e  c o n c l u s i o n s ,  it c a n  be s e e n  t h a t  t h e r e  
i s  a p o i n t  a t  which t h e  i n t e g r a t i o n  o f  a n  i n d i v i d u a l ,  a  s o c i e t y  
o r  a c u l t u r e  i s  t h r e a t e n e d  by t o o  a b r u p t  o r  t o o  p r o t r a c t e d  a n  
a l t e r a t i o n  i n  s o c i a l ,  p o l i t i c a l ,  o r  economic s t a b i l i t y .  C l e a r l y ,  
s u c h  changes  may open up new avenues  of  human o p p o r t u n i t y ,  
c r e a t i v i t y ,  and e x p r e s s i o n ,  b u t  t h e y  a l s o  c a r r y  w i t h  them 
i n h e r e n t  r i s k s  t o  t h e  p h y s i c a l  and e m o t i o n a l  w e l l - b e i n g  o f  t h o s e  
undergo ing  t h e  changes .  Indeed ,  man seems c o n s t a n t l y  t o  s e e k  
change  f o r  b i o l o g i c a l  and s p i r i t u a l  r e a s o n s ;  b u t  a r e a s o n a b l e  
b a l a n c e ,  a n  e q u i l i b r i u m  of  f o r c e s ,  i s  r e q u i r e d  t o  s u s t a i n  v a l u e s  
c r i t i c a l  f o r  human l i f e .  



B. I n d i v i d u a l  Responses t o  T e c h n o l o g i c a l  Change 

To t h e  o b s e r v e r  o f  behav iour  it i s  c l e a r  t h a t  t h e  c o n t i n u a l  
bombardment of  a n  i n d i v i d u a l  w i t h  new s t i m u l i ,  t h e  d i s r u p t i o n  
i n  some form of p r e d i c t a b l e  day-to-day s t a b i l i t y ,  and t h e  " d i s -  
a g g r e g a t i o n "  o f  long-he ld  s o c i a l  and moral  c o n v e n t i o n s  may s e r v e  
t o  d i s o r i e n t  t h e  i n d i v i d u a l  i n  t i m e  and s p a c e .  The e v e n t u a l  
e f f e c t  o f  s u c h  " p s y c h o - h i s t o r i c a l  d i s l o c a t i o n "  i s  t o  i n c r e a s e  
t h e  a n x i e t y  l e v e l  o f  t h e  i n d i v i d u a l  and t o  i n i t i a t e  v a r i o u s  
p a t t e r n s  o f  accommodation. These r e s p o n s e s  may r a n g e  from 
c o n s c i o u s ,  p u r p o s e f u l  e f f o r t s  t o  d e a l  w i t h  a  chang ing  wor ld  
t o  unconsc ious  p r o c e s s e s  o f  which t h e  i n d i v i d u a l  i s  l a r g e l y  
unaware. 

I t  i s  i m p o r t a n t  t o  r e a l i z e  t h a t  t h e s e  a r e  e x p e c t e d  human 
r e s p o n s e s  t o  a  r a p i d l y  chang ing  s o c i a l  m i l i e u ,  a d a p t a t i o n s  t o  
t h e  stresses o f  a n  u n c e r t a i n  wor ld .  Anxie ty  s e r v e s  a n  i m p o r t a n t  
and u s e f u l  f u n c t i o n  f o r  t h e  human be ing .  When i t s  i n t , e n s i t y  
and c h a r a c t e r  a r e  a p p r o p r i a t e  t o  t h e  s i t u a t i o n ,  it i n c r e a s e s  
t h e  i n d i v i d u a l ' s  r e a d i n e s s  f o r  prompt and v i g o r o u s  a c t i o n .  A 
p h y s i c a l l y  and e m o t i o n a l l y  a c t i v e  r e s p o n s e  s e r v e s  t o  a l e r t  t h e  
i n d i v i d u a l  t o  a s p e c t s  of  h i s  l i f e  s i t u a t i o n  t h a t  may b e  
p o t e n t i a l l y  t h r e a t e n i n g .  I n  t e r m s  of  t h e  s u r v i v a l  p o t e n t i a l  
a f f o r d e d  t h e  i n d i v i d u a l  or  c o l l e c t i v e l y  a  s o c i e t y ,  it i s  c l e a r  
t h a t  some l e v e l  o f  v i s i b l e  a c t i v i t y  i s  more d e s i r a b l e  t h a n  
d e n i a l  o f  t h e  t h r e a t ,  a p a t h e t i c  wi thdrawal ,  or  e m o t i o n a l  
c o n s t r i c t i o n .  

The a g g r e g a t i o n  o f  concerned  i n d i v i d u a l s  i n t o  g r o u p s  
p r o v i d e s  a  framework f o r  i d e n t i f y i n g  t h e  n a t u r e  of  a  p e r c e i v e d  
t h r e a t .  Such g r o u p s  may s t r u g g l e  t o  u n d e r s t a n d  and g i v e  meaning 
t o  t h e i r  c o l l e c t i v e  p e r c e p t i o n s  of  a  g i v e n  s i t u a t i o n .  I n  
t h i s  manner,  p u b l i c  i n t e r e s t  g r o u p s  may " b r e a k  t h r o u g h "  t h e  
p r e v a i l i n g ,  unconsc ious  d e n i a l  and a p a t h y  t h a t  e n v e l o p s  p o s s i b l y  
menacing s o c i e t a l  i n s t i t u t i o n s  o r  c o n v e n t i o n s .  T h e i r  a c t i v i t y  
is  a n  a p p r o p r i a t e  e x p r e s s i o n  o f  a n x i e t y  for  t h e  p o t e n t i a l  
p e r i l s  o f  man-made developments  (governments ,  t e c h n o l o g i e s ,  
and so f o r t h ) .  T h e i r  b e h a v i o u r ,  o f t e n  i n t e r p r e t e d  a s  p o l i t i c a l ,  
may b e  more s i m p l y  and i m p o r t a n t l y  a n  a t t e m p t  t o  b r i n g  g r e a t e r  
c l a r i t y  t o  a n  o b s c u r e ,  complex, and i n a d e q u a t e l y  c o n c e p t u a l i z e d  
and t h e r e f o r e  a n x i e t y - p r o v o k i n g  c o n d i t i o n .  

L i t t l e  a t t e n t i o n  h a s  been p a i d  t o  how n u c l e a r  e n e r g y  i s  
p e r c e i v e d  i n  t h e  p u b l i c  mind. I n  t h e  n e x t  s e c t i o n  some p o s s i b l e  
p s y c h o l o g i c a l  d e t e r m i n a n t s  o f  t h e  n u c l e a r  e n e r g y  c o n t r o v e r s y  
w i l l  b e  d i s c u s s e d .  

111. PSYCHOLOGICAL DETERMINANTS OF THE NUCLEAR ENERGY DEBATE 

Al though t h e  n u c l e a r  e n e r g y  d e b a t e  may b e  u n d e r s t o o d  a s  a 
f o c u s  f o r  a  wide  r a n g e  o f  s o c i e t a l  c o n c e r n s ,  t h e  a p p a r e n t  
u n i v e r s a t i t y  o f  r e s p o n s e s  and t h e  i n t e n s i t y  o f  emot ions  obse rved  
r e q u i r e  f u r t h e r  c o n s i d e r a t i o n .  The c o n t r o v e r s y  p r o v i d e s  a  
w e a l t h  o f  a v a i l a b l e  d a t a  o n  social and b e h a v i o u r a l  r e s p o n s e s .  



I t  i s  t h u s  a  unique  c a s e  s t u d y  f o r  t h e  i n v e s t i g a t o r  s eek ing  
t o  unders tand  o t h e r  d e t e r m i n a n t s  o f  t h e  deba t e .  However, one 
may be s u r p r i s e d  by t h e  p a u c i t y  of frameworks f o r  unde r s t and ing ,  
t h e  p sycho log i ca l  de t e rminan t s  i n  t h e  con t rove r sy .  

A s o c i a l  p s y c h i a t r i s t ,  examining t h e  d i v e r s i t y  o f  r e s p o n s e s ,  
s t r i v e s  t o  i d e n t i f y  t h o s e  e lements  t h a t  may r e p r e s e n t  c h a r a c t e r -  
i s t i c s  unique t o  a  p a r t i c u l a r  s o c i e t y  o r  n a t i o n ,  and a l s o  t o  
e l u c i d a t e  t h o s e  e lements  t h a t  ex tend  a c r o s s  s o c i e t . a l / c u l t u r a l  
boundar ies  and a r e  sha r ed  by t h e  l a r g e r  group o f  i n d i - v i d u a l s .  

I t  i s  proposed t h a t  a  s u b s t a n t i a l  p a r t  o f  t h e  p u b l i c  
concern  r e g a r d i n g  p o t e n t i a l  p e r i l s  o f  n u c l e a r  energy r e l a t e s  
d i r e c t l y  t o  how t h e y  a r e  pe r ce ived .   his perception i s  co lou red  
by s e v e r a l  p o s s i b l e  f a c t o r s ,  each  o f  which w i l l  be d i s c u s s e d  
i n  f u r t h e r  d e t a i l :  

A.  P r e - e x i s t i n g  a s s o c i a t i o n s  r e l a t e d  t o  anxiegy o f  n u c l e a r  
war ; 

B. Conscious and unconscious  f e a r s  of  d e a t h  r e l a t e d  t o  
n u c l e a r  energy;  

C. Conscious and unconscious  f e a r s  of r a d i a t i o n .  

A. P r e -Ex i s t i na  A s s o c i a t i o n s  Re la ted  t o  Anxiety o f  Nuclear  War 

I n  t r a c i n g  t h e  h i s t o r i c a l  r o o t s  o f  n u c l e a r  energy ,  one  must 
a t t e m p t  t o  e s t a b l i s h  how n u c l e a r  energy was f i r s t  c o n c e p t u a l i z e d  
i n  t h e  p u b l i c  mind. For t h e  s c i e n t i f i c  and i n t e l l e c t u a l  commun- 
i t y ,  t h e  concep t  of  n u c l e a r  p h y s i c s  began w i t h  t h e  d i s c o v e r y  of  
t h e  X-ray by Roentgen i n  1895. There fo l lowed t h e  r a p i d  
expans ion  o f  knowledge ga ined  from d i s c o v e r i e s  abou t  t h e  n a t u r e  
o f  t h e  atom from t h e  l a t e  1800s t o  t h e  1940s. E v e n t u a l l y ,  
t h e s e  d i s c o v e r i e s  cu lmina ted  i n  t h e  a c t i v e  r o l e  p layed  by 
s c i e n t i s t s  o f  t h e  USA i n  h a r n e s s i n g  t h i s  new form of energy.  
The development o f  t h e  atom bomb d u r i n g  World War I1 was t h e  
r e s u l t  of  t h e i r  e f f o r t s .  I n  s p i t e  o f  t h e  h i s t o r i c a l .  s i g n i f i c a n c e  
o f  t h e  bombing o f  Hiroshima and Nagasaki ,  it was p robab ly  n o t  
u n t i l  s e v e r a l  y e a r s  l a t e r  t h a t  t h e  p u b l i c  i n  t h e  USA, Europe 
and t h e  rest  o f  t h e  world became f u l l y  aware of  t h e  immensity 
and enormi ty  o f  t h i s  h i s t o r i c a l  even t .  

With t h e  g r a d u a l  e x t e n s i o n  o f  t h e  arms r a c e  between t h e  
USA and t h e  USSR, and t h e  subsequent  development of t h e  hydrogen 
bomb,-MIRVs, and s o  f o r t h ,  t h e  p u b l i c  ha s  become i n c r e a s i n g l y  
aware o f  t h i s  new f o r c e  i n  human expe r i ence .  There can  b e  l i t t l e  
doubt  t h a t  t h e  con t i nued  p r o l i f e r a t i o n  o f  weapons sys tems by 
t h e  USA and t h e  USSR, extended now t o  o t h e r  n a t i o n a l  powers, 
h a s  i n f l u e n c e d  o u r  common p e r c e p t i o n s  of  t h e  s a f e t y  o f  t h e  
wor ld  i n  which w e  l i v e .  

I t  i s  s u r p r i s i n g  t o  n o t e ,  however, t h a t  on rev iewing  t h i r t y  
y e a r s  o f  a v a i l a b l e  l i t e r a t u r e  i n  t h e  s o c i a l  and b e h a v i o u r a l  



sciences, one fails to uncover more than a few definitive, salient 
studies of the commonly held ideas, attitudes, beliefs, fantasies, 
and fears regarding nuclear energy, either as it pertains to 
power production or to its military use. The influence of such 
conscious and unconscious factors on the individual's perception 
of the environment and the future, on contemporary life styles, 
and on the changing character of social-political systems may 
be greater than previously realized. 

There has emerged in recent years increasing interest in 
the prevalence of fears of nuclear war and how they may influence 
the collective, psychological framework. This appreciation was 
stimulated by the now classic work of Robert Jay Lifton, Death 
in Life - Survivors of Hiroshima (1968). His interviews of the 
"hibakusha" (explosion-affected persons), employing what he 
termed a modified, psychoanalytic interview technique, revealed 
the many consequences of this psycho-historical calamity. 
There were the obvious, initial, traumatic sequelae of the 
explosion. ~ater, there was the more insidious and feared 
"A-bomb disease", resulting from the effects of the invisible 
radiation. Then, the intense sense of loss, abandonment and 
guilt experienced by the survivors. Perhaps what was most 
important was the profound effect of the bombing on religious 
beliefs, social institutions and the collective psychology. 
The reactions of the people included massive apathy, withdrawal 
and a pervasive feeling of hopelessness. 

Of particular interest was the inability of the survivors 
at Hiroshima and Nagasaki to "make sense of" their tragedy. 
The existing belief system, social consciousness and cpllective 
psychological structure did not provide for an assimilation of 
the experience. Their struggles to give symbolic meaning to 
their tragedy resulted in a realization that they had experienced 
a form of death and devastation that was in all senses absurd 
and incomprehensible. 

It is worth noting that this study was undertaken in 1967, 
seventeen years after the explosions. Until that time there had 
been no systematic, scholarly attempts to study the social and 
psychological consequences of the bombing. Most reports had 
been fragmentary, technically-oriented and had tended to ignore 
the human misery and suffering. This observation perhaps attests 
to the degree of denial and historical distance required to 
examine the penetrating influence and meaning of this holocaust. 

The importance of these insights for contemporary societies 
has been considered in a somewhat speculative fashion by 
Koestrer (1 976) : 

The crisis of our time can be summed up in a single sentence. 
From the dawn of consciousness until the middle of our century 
man had to live with the prospect of his death as an 
individual; since Hiroshima, mankind as a whole has to live 
with the pros.pect of its extinction as a biological species. 



T h i s  i s  a  r a d i c a l l y  new p r o s p e c t ;  b u t  though t h e  n o v e l t y  
o f  it w i l l  wear o f f ,  t h e  p r o s p e c t  w i l l  n o t ;  it h a s  become 
a  b a s i c  and permanent f e a t u r e  of  t h e  human c o n d i t i o n .  

There a r e  p e r i o d s  of  i n c u b a t i o n  b e f o r e  a  new i d e a  t a k e s  
h o l d  o f  t h e  mind; t h e  Copernican d o c t r i n e  which s o  
r a d i c a l l y  downgraded man 's  s t a t u s  i n  t l ie  u n i v e r s e  t o o k  
n e a r l y  a  c e n t u r y  u n t i l  it g o t  ho ld  on  European consc ious -  
n e s s .  The new downgrading of  o u r  s p e c i e s  t o  t h e  s t a t u s  o f  
m o r t a l i t y  i s  even more d i f f i c u l t  t o  d i g e s t .  

But t h e r e  a r e  s i g n s  t h a t  i n  a  d e v i o u s ,  roundabout  way t h e  
p r o c e s s  of  men ta l  a s s i m i l a t i o n  h a s  a l r e a d y  s t a r t e d .  I t  i s  
a s  i f  t h e  e x p l o s i o n s  had produced a  k ind  of  p s y c h o a c t i v e  
f a l l - o u t ,  p a r t i c u l a r l y  i n  t h e  younger g e n e r a t i o n ,  c r e a t i n g  
such b i z a r r e  phenomena a s  h i p p i e s ,  d r o p - o u t s ,  f l o w e r  p e o p l e  
and b a r e f o o t  c r u s a d e r s  wi thou t  a  c r o s s .  They seem t o  be  
p r o d u c t s  of  a  k ind  o f  menta l  r a d i a t i o n  s i c k n e s s  which c a u s e s  
a n  i n t e n s e  and d i s t r e s s i n g  e x p e r i e n c e  of  m e a n i i ~ ~ l c s s n e s s ,  
of  an  e x i s t e n t i a l  vacuum, which t h e  t r a d i t i o n a l  v a l u e s  o f  
t h e i r  e l d e r s  a r e  unab le  t o  f i l l .  

I n  s p i t e  of  t h e  d r a m a t i c  r h e t o r i c ,  t h e r e  a r e  s e v e r a l  
i m p o r t a n t  p o i n t s  r a i s e d  by K o e s t l e r .  The enormity  and p o t e n t i a l  
d e s t r u c t i v e n e s s  of n u c l e a r  weapons a s  w e l l  a s  our  h e l p l e s s n e s s  
and v u l n e r a b i l i t y  t o  t h e i r  consequences  i s  d i f f i c u l t  t o  deny. 
I t  may be t h a t  t h e  m e r e  c o n t e m p l a t i o n  of t h e  p o t e n t i a l  h o r r o r s  
of  a n  a tomic  war engenders  such a n x i e t y  a s  t o  c a u s e  peop le  t o  
deny t h e  p o s s i b i l i t y  t h a t  such a  d i s a s t e r  c o u l d  o c c u r .  The 
f e a r s  o f  n u c l e a r  war,  which were s o  p r e v a l e n t  i n  t h e  e a r l y  1950s 
and a g a i n  emerged a t  t h e  t i m e  of  t h e  Cuban m i s s i l e  c r i s i s  i n  
1962, have l a r g e l y  passed  from view. When such p e r v a s i v e  f e a r s  
d i s a p p e a r  it d o e s  n o t  mean t h a t  t h e y  may n o t  r e -appear  a t  a  l a t e r  
d a t e .  Our a t t e m p t s  t o  deny such  a  u n i v e r s a l  image of  d e a t h  o r  
t o  a v o i d  t h e  l i n g e r i n g  t h r e a t  of impending d i s a s t e r  a r e  bound t o  
b e  o n l y  temporary  and t enuous  a t  b e s t .  

Thus t h e  energy  c r i s i s  of  1973 s e r v e d  a l s o  a s  a  t empora l  
c a t a l y s t  t o  i n c r e a s e  p u b l i c  awareness  of n u c l e a r  ene rgy .  I n  
a d d i t i o n ,  it prov ided  f o r  a  re-emergence of  t h e  f e a r s  of n u c l e a r  
war and n u c l e a r  weapons t h a t  may be less d i r e c t l y  e v i d e n t .  P l a n s  
t o  expand t h e  n u c l e a r  i n d u s t r y  and t o  s i t e  f a c i l i t i e s  n e a r  
popu la ted  r e g i o n s  have  s t i m u l a t e d  p u b l i c  awareness  and r e s u l t e d  
i n  i n c r e a s i n g l y  a c t i v e  p u b l i c  r e s i s t a n c e .  The n u c l e a r  power 
p l a n t  p r o v i d e s  a  more r e a d i l y  a c c e s s i b l e  and v i s i b l e  f o c u s  f o r  
t h e  e x p r e s s i o n  o f  a  wide v a r i e t y  of  d i f f u s e  f e a r s  and dormant  
a n x i e t y .  Indeed,  it may be  t h a t  t h e  un ique  s c i e n t i f i c  " c o u p l i n g "  
o f  n u d l e a r  power p r o d u c t i o n  and n u c l e a r  weapons provokes  a n x i e t y  
and a c c o u n t s  f o r  t h e  i n t e n s i t y  of emot ions  now obse rved  a t  a n  
i n t e r n a t i o n a l  l e v e l .  

I t  i s  proposed t h a t  a  s i g n i f i c a n t  p a r t  of  t h e  p u b l i c  concern  
r e g a r d i n g  t h e  p o t e n t i a l  p e r i l s  of  n u c l e a r  power p l a n t s  may 
r e p r e s e n t  a n x i e t y  " d i s p l a c e d "  from t h e  f e a r  of n u c l e a r  war.  I n  
c o n v e n t i o n a l  p s y c h i a t r i c  t e rmino logy ,  d i s p l a c e m e n t  i s  a  psycho- 



l o g i c a l  p r o c e s s  known t o  l e s s e n  a n x i e t y  i n  t h e  i n d i v i d u a l .  A s  
a n  unconsc ious  menta l  p r o c e s s ,  d i s p l a c e m e n t  i s  d e f i n e d  con- 
c e p t u a l l y  a s  a  s h i f t i n g  o f  emot ions  from one o b j e c t  t o  a n o t h e r  
o b j e c t .  There  i s ,  t h e n ,  t h e  symbolic  r e p r e s e n t a t i o n  o f  t h e  
o r i g i n a l  f ea r -p rovok ing  s t i m u l u s  by a n o t h e r  o b j e c t  which evokes  
less a n x i e t y .  Thus, t h e  i n t e n s i t y  of  emot ions  m a n i f e s t e d  toward 
t h e  n u c l e a r  power p l a n t  might  b e  unders tood  p a r t l y  as a  d i s -  
p lacement  of  unconsc ious  f e a r s  of  n u c l e a r  weapons and n u c l e a r  
war. 

I t  must b e  r e a l i z e d ,  however, t h a t  such  a  r e d u c t i o n i s t i c  
a p p r a i s a l  o f  t h e  n u c l e a r  power p l a n t  c o n t r o v e r s y  may t e n d  t o  
n e g l e c t  t h e  i n t r i n s i c  h a z a r d s  of  n u c l e a r  power p l a n t s ,  t o  make 
less v i s i b l e  t h e  t h r e a t s  t h a t  n u c l e a r  ene rgy  and n u c l e a r  w a r f a r e  
have  i n  cornrnon,' and t o  i n t e l l e c t u a l l y  d i f f u s e  t h e  i d e o l o g i c a l  
b a s i s  f o r  t h e  c o n t r o v e r s y .  The r e s i s t a n c e  t o  n u c l e a r  power 
p l a n t s  i s  a  r e a c t i o n  a g a i n s t  t h e  t h r e a t  t h e y  pose  t o  human l i f e  
and well--being f o r  contemporary  and f u t u r e  s o c i e t i e s .  Con- 
temporary  s o c i a l  r e s p o n s i v e n e s s  t o  n u c l e a r  ene rgy  (and t o  a l l  
o t h e r  t e c h n o l o g i e s )  may b e  viewed a s  b r e a k i n g  t h r o u g h  t h e  
" p s y c h i c  numbing" t h a t  c l o u d s  c o n f r o n t a t i o n  w i t h  a l l  t h e s e  
a s p e c t s  o f  o u r  man-made envi ronment  t h a t  pose  t h e  t h r e a t  o f  
d e a t h .  A s  n o t e d  by Norman Moss (1968), r e g a r d i n g  t h e  s o c i a l  
r e s p o n s e s  t o  n u c l e a r  weapons i n  t h e  1950s:  

For  a l i t t l e  w h i l e ,  when t h e  bomb was new, a  g r e a t  many 
p e o p l e  f e l t  t h e r e  was something s i m p l e  t h a t  t h e y  c o u l d  s a y  
a b o u t  it, something p o s i t i v e  and r i g h t  t h a t  t h e y  c o u l d  
do . . .  . 
The ban-the-bomb movement posed t h e  q u e s t i o n  o f  t h e  bomb, 
n o t  i n  t e r m s  o f  p o l i t i c s ,  b u t  i n  t e rms  o f  c o n s c i e n c e .  I t s  
q u e s t i o n s  w e r e  sometimes o v e r - s i m p l i f i e d  and d i s t o r t e d .  
But  i t s  v o i c e  [was] a  nagging reminder  o f  what i s  b e i n g  
t a l k e d  a b o u t  when n u c l e a r  s t r a t e g y  o r  p o l i t i c s  a r e  
d i s c u s s e d :  The t r a f f i c k i n g  i n  p a i n  and d e a t h ,  o r  t h e  
t h r e a t  of i t ,  on a  new o r d e r  o f  magni tude .  O t h e r s  may 
f i n d  it e a s y  t o  r e g a r d  t h e s e  t h i n g s  a b s t r a c t l y ,  o r  remote  
f rom i m a g i n a t i o n ,  n o t  t h e  ban-the-bomb p e o p l e .  They a r e  
a p r e s s u r e  g roup  f o r - t h e  consequences .  

If t h e  d e b a t e  c o n t i n u e s  on  t h i s  i d e o l o g i c a l ,  mora l  l e v e l ,  
t h e n  t h e  " d e v i o u s  p r o c e s s  o f  m e n t a l  a s s i m i l a t i o n "  t h a t  K o e s t l e r  
r e f e r s  t o  may b e  d i r e c t l y  c o n f r o n t e d .  The s u b t l e  and i n s i d i o u s  
ef fects  of l i v i n g  under  t h e  t h r e a t  o f  n u c l e a r  war c a n  b e  
i d e n t i f i e d  and  d i s t i n g u i s h e d  f rom t h e  t h r e a t s  o f  n u c l e a r  power 
p l a n t s .  P e r h a p s  t h e n ,  and o n l y  t h e n ,  c a n  a  r e a s o n a b l e  d i a l o g u e  
p roceed  between t h e  p u b l i c  and  t h e  promotors  o f  n u c l e a r  power 
p r o d u c t i o n .  

The c l o s e  l i n k i n g  o f  t h e s e  f e a r s  o f  n u c l e a r  power p l a n t s  
and n u c l e a r  weapons h a s  been  p r e v i o u s l y  no ted .  A s  once  
d e s c r i b e d  by Laura  Fermi i n  Grodzins  and Rabinowitch ,  (1965) :  



Bombs o r  r e a c t o r s ?  My mind i s  pe rvaded  by a  vague s e n s e  
o f  m y s t i f i c a t i o n  o v e r  t h e  l a c k  o f  d i f f e r e n t i a t i o n  between 
t h e  p e a c e f u l  and m i l i t a r y  atom t h a t  I have o f t e n  d e t e c t e d  
i n  p e o p l e ' s  t h i n k i n g .  

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  p e o p l e  a r e  s u r p r i s e d  o r  
" m y s t i f i e d "  by t h e  " l a c k  o f  d i f f e r e n t i a t i o n " ,  when indeed  t h e s e  
two forms o f  development  o f  n u c l e a r  e n e r g y  d o  s h a r e  t h e  p r o s p e c t  
of  d e a t h  and e x p o s u r e  t o  r a d i a t i o n .  I t  may b e  t h a t  t h i s  
merg ing  o f  a  m u t u a l l y  shared  t h r e a t  i s  what  peop1.e a r e  r e s p o n d i n g  
to- - they  may n o t  b e  f u l l y  aware of  w h a t  i s  u p s e t t i n g  them, 
t h e y  may n o t  have  a  f u l l y  c o n c e p t u a l i z e d  knodledgc  o f  t h e  t h r e a t ,  
and t h e y  may l a c k  t h e  c o n c e p t u a l  framework w i t h i n  which t o  
a r t i c u l a t e  t h e i r  c o n c e r n s .  

The c o n t r o v e r s y  may t h u s  b e  u n d e r s t o o d  as  a n  i m p o r t a n t  and 
c r i t i c a l  p r o c e s s  t h a t  h a s  been c o n t i n u o u s l y  emerging .  I t  i s  
a n  on-going s t r u g g l e  t o  u n d e r s t a n d  t h e  ambiguous and a m b i v a l e n t  
a s p e c t s  o f  n u c l e a r  e n e r g y  a s  t h e y  have  deve loped  o v e r  t h e  p a s t  
t h i r t y  y e a r s .  Nuc lea r  e n e r g y  i s  ambiguous by i t s  v e r y  n a t u r e ;  
owing t o  t h e  d i f f i c u l t y  o f  concep tua l i z i . r ig  t h e  a tom,  r a d i a t i o n ,  
w a s t e  management, and  s o  f o r t h .  I t s  ambiva lence  i s  r e f l e c t e d  i n  i t s  
c a p a b i l i t y  o f  b e i n g  used  f o r  p o s i t i v e  o r  n e g a t i v e  cnds ,  f o r  
p e a c e f u l  o r  m i l i t a r y  ends .  Such ambiguous and a m b i v a l e n t  e l e m e n t s  
i n  a n  i n d u s t r y  a s  complex as  n u c l e a r  a re  bound t o  g e n e r a t e  
a n x i e t y  i n  t h e  s c i e n t i f i c  and p u b l i c  communi t ies .  The c o n t r o v e r s y  
s e r v e s  as  a n  a r e n a  f o r  b r i n g i n g  i n t o  clearer f o c u s  many less 
r e a d i l y  i d e n t i f i a b l e  i s s u e s  r e l a t i n g  t o  n u c l e a r  e n e r g y  i n  a l l  
i t s  forms.  

I n  t h e  n e x t  s e c t i o n ,  t h e  r o l e  o f  c o n s c i o u s  and u n c o n s c i o u s  
f e a r s  o f . d e a t h  r e l a t i n g  t o  n u c l e a r  e n e r g y  w i l l  b e  c o n s i d e r e d .  

B. Consc ious  and  Unconscious F e a r s  of  Death  R e l a t e d  t o  Nuc lea r  
E n e r s v  

Another  f a c t o r  i n f l u e n c i n g  t h e  p e r c e p t i o n  o f  n u c l e a r  e n e r g y  
and p u b l i c  r e s p o n s e  i s  t h e  u n d e r l y i n g  c o n c e r n  r e g a r d i n g  p o t e n t i a l  
r i s k s  t o  s o c i e t y  and  t h e  envi ronment .  I n  t h e  n u c l e a r  i n d u s t r y  
(as w e l l  as i n  o t h e r  l a r g e - s c a l e  t e c h ~ l o l o g i c a l  s y s t e m s ) ,  t h e r e  
h a s  e v o l v e d  a n  i n c r e a s i n g l y  s o p h i s t i c a t e d  methodology f o r  
q u a n t i f y i n g  t h e  p h y s i c a l  and b i o l o g i c a l  r i s k s  posed  by t h e s e  
v a r i o u s  i n d u s t r i e s .  The r i s k - b e n e f i t  model h a s  i n v a r i a b l y  
s o u g h t  t o  p r e s e n t  t h e  e s t i m a t e d  p r o b a b i l i t y  o f  an  u n d e s i r e d  
consequence  o f  a p a r t i c u l a r  i n d u s t r y  a s  some measure  of  t h e  
" r i s k  o f  f a t a l i t y " ,  " l o s s  o f  l i f e  e x p e c t a n c y " ,  o r  " r i s k  o f  
exposure" .  Most r e c e n t l y ,  s u c h  a n  a s s e s s m e n t  of t h e  n u c l e a r  ' 

i n d u s t r y  c u l m i n a t e d  i n  R e a c t o r  S a f e t y  S t u d y :  An A s s e s s m e n t  o f  
A c c i d e n t  R i s k s  i n  U.S .  Commercial  N u c l e a r  Power P l a n t s  ( 1 9 7 4 ) .  
The consequences  o f  t h e  most  d e v a s t a t i n g  reac:t:or a c c i d e n t  (a 
core raclt-down) w e r e  e s t i m a t e d  u s i n g  a  l a r g e  volume o f  d a t a  on  
n u c l e a r  power p l a n t  o p e r a t i o n s  t h a t  have  accumula ted  s i n c e  
t h i s  i n i t i a l  r e p o r t  w a s  p r e p a r e d  i n  1957. The, s e v e r i t y  o f  s u c h '  
a n  a c c i d e n t  w a s  p r e s e n t e d  i n  t w o  models:  



Acute d e a t h  ( e s t ima ted  t o  be 92 p e r s o n s ) ;  

Popula t ion  r a d i a t i o n  exposure ( e s t ima ted  t o  be 200 a c u t e  
i l l n e s s e s ) .  

I n  a d d i t i o n ,  d a t a  were p re sen ted  t h a t  compared t h e  number of  
f a t a l i t i e s  p e r  yea r  and t h e  es t imated  r i s k  of f a t a l i t y  from a  
v a r i e t y  of o t h e r  causes  ( f o r  example, automobile,  and a i r  t r a v e l ,  
f i r e s ,  n a t u r a l  h a z a r d s ) .  Os t ens ib ly ,  t h i s  p r a c t i c e  of com- 
pa r ing  r i s k  e s t i m a t e s  i s  in tended  t o  assuage p u b l i c  concern.  
about  nuc l ea r  s a f e t y .  The d a t a  provided f o r  a  ranking  of t h e  
e s t ima ted  f a t a l i t i e s  from a  nuc l ea r  power p l a n t  a c c i d e n t  
s e v e r a l  o r d e r s  of magnitude below n a t u r a l  hazards  and o t h e r  
"accepted"  r i s k s .  

One wonders t h a t  such a  r a t i o n a l  p r o b a b i l i s t i c  assessment  
of r i s k  i n  an i s s u e  a s  a p p a r e n t l y  anxiety-provoking a s  t h e  
nuc l ea r  energy d e b a t e  does  no t  n e c e s s a r i l y  reduce  p u b l i c  concern.  
I t  may ever1 s e r v e  t o  p o l a r i z e  p o s i t i o n s  t o  a  g r e a t e r  e x t e n t .  
A s  devel.oped i n  Otway and Pahrler (19'76), t h e  r i s k - b e n e f i t  
methodology f a i l s  t o  c o n s i d e r  conceptua l  d i f f e r e n c e s  i n  how 
r i s k s  a r e  perce ived  by t h e  p u b l i c  and by t h o s e  compil ing such 
s t a t i s t i c s .  There i s  a  tendency t o  " technologize"  t h e  
p r o b a b i l i t y  of d e a t h  wi thout  cons ide r ing  t h a t  it i s  t h e  
consequence  o r  mode of d e a t h  wi th  which people  a r e  most concerned.  
S o c i e t y  may f i n a l l y  be responding t o  t h e  f a c t  t h a t  t h e r e  a r e  
numerous man-made i n d u s t r i e s  t h a t  have a  p o t e n t i a l  f o r  k i l l i n g  
o r  f o r  exposing l a r g e  groups of people  t o  a  p a r t i c u l a r  t h r e a t .  
R i sk -bene f i t  methodology a l s o  f a i l s  t o  cons ide r  t h e  p o s s i b l e  
i n f l u e n c e  t h a t  a  perce ived  t h r e a t  may have on t h e  psycholog.ica1 
wel l -being of persons ,  i r r e s p e c t i v e  of how low t h e  r i s k  i s  
e s t i m a t e d .  

There has  been l i m i t e d  e m p i r i c a l  r e s e a r c h  on how v a r i o u s  
t e c h n o l o g i e s  a r e  perce ived .  One r e c e n t  p i l o t  s tudy  has  compared 
t h e  r i s k  p e r c e p t i o n  of v a r i o u s  t echno log ica l  o r  p u b l i c  f a c i l i t i e s  
(Maderthaner e t  a l ,  1976)--gasworks, d i s t r i c t  h e a t i n g  p l a n t ,  
o i l  r e f i n e r y ,  p s y c h i a t r i c  h o s p i t a l ,  nuc l ea r  r e a c t o r ,  p r i s o n ,  
and a i r p o r t .  Respondents were asked t o  r a t e  t h e  r i s k  of l i v i n g  
near  each of t h e  f a c i l i t i e s .  Three groups were sampled: t h o s e  
l i v i n g  n e a r  t h e  f o s s i l - f u e l l e d  d i s t r i c t  h e a t i n g  p l a n t ;  t h o s e  
l i v i n g  nea r  t h e  n u c l e a r  r e a c t o r ;  and a  c o n t r o l  group.  A l l  groups 
r a t e d  t h e  n u c l e a r  r e a c t o r  a s  t h e  h i g h e s t  r i s k .  However, t h o s e  
of t h e  n u c l e a r  f a c i l i t y  sample who l i v e d  n e a r e s t  t h e  r e a c t o r  
( l e s s  t han  500 me t r e s )  viewed it a s  a s t a t i s t i c a l l y  s i g n i f i c a n t  
lower r i s k .  I n  t h i s  c a s e  it can be seen t h a t  d e s p i t e  t h e  
e s t ima ted  low p r o b a b i l i t y  of d e a t h  o r  exposure t o  r a d i a t i o n ,  
peoplg  s t i l l  p e r c e i v e  t h e  n u c l e a r  power p l a n t  a s  t h r e a t e n i n g .  
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h o s e  who l i v e  n e a r e s t  t h e  n u c l e a r  
power p l a n t  viewed it a s  a  s i g n i f i c a n t l y  lower t h r e a t .  I t  may be 
t h a t  t h e y  posses s  g r e a t e r  knowledge of r e a c t o r s ,  t h a t  t hey  have 
become accustomed t o  l i v i n g  w i t h  t h e  t h r e a t  o r  t h a t  t h e i r  
c o n s t a n t  v i s u a l i z a t i o n  of t h e  a p p a r e n t l y  innocuous b u i l d i n g ,  
workers,  comings and go ings ,  and s o  f o r t h ,  h a s . d e s e n s i t i z e d  
them t o  c o n s i d e r i n g  t h e  r i s k s .  Another p o s s i b i l i t y ,  y e t  t o  be  



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

One c r i t i c a l  f a c t o r  i n  d e t e r m i n i n g  t h e s e  u n i q u e  p e r c e p t i o n s  
o f  t h e  n u c l e a r  power p l a n t  i s  t h e  imagery evoked i n  c o n t e m p l a t i n g  
t h e  r i s k  t h a t  it  p r e s e n t s .  The n u c l e a r  power p l a n t  r e p r e s e n t s  
a symbol ic  t h r e a t  o f  d e a t h  which is ,  a s  y e t ,  p r i m i t i v e l y  
o r g a n i z e d .  J u s t  a s  t h e  s u r v i v o r s  o f  Hiroshima and Nagasaki  
were u n a b l e  t o  "make s e n s e  o f "  t h e i r  t r a g i c  e x p e r i e n c e  t h o s e  
c o n f r o n t e d  w i t h  t h e  r e a l i t y  o f  a  n u c l e a r  power p l a n t  may n o t  
f u l l y  u n d e r s t a n d  t h e  n a t u r e  of  t h e  t h r e a t  of  d e a t h  t o  which t h e y  
a r e  exposed.  F u r t h e r  r e s e a r c h  i s  needed t o  e s t a b l i s h  what t h e  
many d e t e r m i n a n t s  a r e  f o r  t h e  p a r t i c u l a r  i n t e n s i t y  o f  emot ions  
e x h i b i t e d  i n  r e g a r d  t o  n u c l e a r  power p l b n t s ,  b u t  c l e a r l y  d e a t h  
symbol i s~n  i s  i n v o l v e d  i n  t h i s  s t r u g g l e .  A symbol i c  t h r e a t  o f  
d e a t h  t h a t  i s  un imag ineab le ,  u n t h i n k a b l e  o r  u n a c c e p t a b l e  on a 
c o n s c i o u s  o r  unconsc ious  l e v e l ,  g e n e r a t e s  p e r h a p s  a n o t h e r  
"image o f  u l t i m a t e  h o r r o r " .  I t  i s  a un ique  and u n i v e r s a l  symbol 
o f  a p a r t i c u l a r  mode o f  d e a t h  t o  which p e o p l e  a r e  r e s p o n d i n g  
i n  many c o u n t r i e s .  

An e m p i r i c a l  r e v i e w  of  a v a i l a b l e  l i t e r a t u r e ,  p r e s s  r e p o r t s ,  
p u b l i c  d e m o n s t r a t i o n s  a t  r e a c t o r  f a c i l i t i e s  and i n t e r v i e w s  w i t h  
o b s e r v e r s  a t  p u b l i c  m e e t i n g s  and p r o t e s t s  r e v e a l s  t h a t  t h e  
theme o f  d e a t h  f r e q u e n t l y  a r i s e s .  A t  numerous c o n s t r u c t i o n  
si tes i n  t h e  F e d e r a l  Repub l i c  o f  Germany, F rance  and S w i t z e r l a n d ,  
p e r s o n s  i n v o l v e d  i n  t h e  d e m o n s t r a t i o n s  c a r r y  p l a c a r d s  o r  b a n n e r s  
d e p i c t i n g  t h e  s k u l l  and c ross -bones .  Of ten  t h e r e  are  c r u d e l y  
o r g a n i z e d  s k i t s  which a t t e m p t  t o  p o r t r a y  t h e  p e r c e i v e d  t h r e a t  
o f  d e a t h  posed  by n u c l e a r  power f a c i l i t i e s .  

An e a r l i e r  s t u d y  of  t h e  n u c l e a r  ene rgy  c o n t r o v e r s y  i n  
Western Europe a l s o  documented t h e  f r e q u e n t  p r e o c c u p a t i o n  w i t h  
t h e  t h r e a t  o f  d e a t h  (Guedeney and Mendel, 1 9 7 3 ) .  I t  was n o t e d  
t h a t  q u e s t i o n s  r a i s e d  a t  p u b l i c  h e a r i n g s  w e r e  o f t e n  r e l a t e d  t o  
t h e  f e a r  t h a t  t h e  n u c l e a r  f a c i l i t y  would e x p l o d e  l i k e  a n  a t o m i c  
bomb. G r e a t  c o n c e r n  was e x p r e s s e d  a b o u t  t h e  p o s s i b i l i t y  
t h a t  t h e  f a c i l i t y  would k i l l  o r  i r r a d i a t e  l a r g e  g r o u p s  o f  
p e o p l e .  I n  a l l  t h e s e  c a s e s  t h e r e  i s  F, p r e v a l e n t  f e a r  o f . d e a t h ,  
o f t e n  v e r b a l i z e d  i n  a g r o t e s q u e  and p r i m i t i v e  manner.  

I n  t h e  USA, t h e  n u c l e a r  energy c o n t r o v e r s y  e v o l v e s  a round  
a number of  i s s u e s .  The f i r s t  s u b j e c t  was t h e  r o u t i n e  r e l e a s e  
o f  r a d i o a c t i v i t y  by n u c l e a r  f a c i l i t i e s .  T h i s  was f o l l o w e d  by 
c o n s i d e r a t i o n s  o f  t h e  s a f e t y  p r e c a u t i o n s  t a k e n  by t h e  i n d u s t r y .  
I n  t h e  p a s t  s e v e r a l  y e a r s ,  t h e  problem o f  w a s t e  management h a s  
been  s t r o n g l y  c o n t e s t e d .  I n  most r e c e n t  t i m e s ,  t h e  c o n c e r n  f o r  
p lu ton ium and i t s  p o s s i b l e  d i v e r s i o n  f o r  n e f a r i o u s  p u r p o s e s  h a s  
emerged. A d d i t i o n a l l y ,  t h e  economic f e a s i b i l i t y  o f  n u c l e a r  
e n e r g y  h a s  been  c h a l l e n g e d  o v e r  t h e  p a s t  y e a r .  R a r e l y  have  t h e  
p s y c h o l o g i c a l  d e t e r m i n a n t s  o f  t h e  d e b a t e  i n  t h e  USA been 
c o n s i d e r e d .  I t  is i n t e r e s t i n g  t o  n o t e  t h e  comments o f  a  
r e c e n t l y  r e s i g n e d  Genera l  E lec t r ic  e n g i n e e r  which t o u c h  a g a i n  
o n  t h e  theme o f  d e a t h .  H e  w a s  remarking  on h i s  e x p e r i e n c e  o f  



hav ing  looked down i n t o  a  poo l  o f  wa te r  glowing w i t h  t h e  
i n t e n s e  b l u e  r a d i a t i o n  which i s  e m i t t e d .  H e  was quoted a s  
s a y i n g  ( I n t e r n a t i o n a l  Hera ld  Tr ibune,  1976) :  

I looked th rough  t h a t  10 o r  15 f e e t  of  wa t e r ,  t h e  l i f e  
s a v i n g  s h i e l d  between m e  and t h a t  f u e l ,  and I knew t h a t  i f  
any one  o f  t h o s e  e l emen t s  w e r e  t o  come up and h i t  m e  i n  
t h e  eye ,  t h a t  I was dead j u s t  l i k e  t h a t .  O r  i f  t h e  wa t e r  
was gone,  I w a s  dead j u s t  l i k e  t h a t .  And I g o t  t h e  f e e l i n g  
r i g h t  t h e r e  o f  t h e  v e r y  p r e c u r i o u s  ba l ance  w e  have between 
r a d i o a c t i v e  m a t e r i a l s  i n  a  s a f e  s tate and r a d i o a c t i v e  mater-  
i a l  i n  a n  u n s a f e  s t a t e  and t h e  dange r s  t o  l i f e  t h a t  a r e  
c l o s e .  

S i n c e  t h e  r e s i g n a t i o n  o f  t h e  t h r e e  e n g i n e e r s  a t  Genera l  
E l e c t r i c ,  t h e r e  have been numerous s p e c u l a t i o n s  on t h e i r  
m o t i v a t i o n s  and on t h e  c r e d i b i l i t y  o f  t h e i r  s t a t e m e n t s .  The 
p o i n t  be ing  made h e r e ,  however, r e l a t e s  d i r e c t l y  t o  t h e  
r e f e r e n c e  t o  d e a t h  and i t s  symbolic r e p r e s e n t a t i o n .  It i s  a t  t h . i s  
i e v e l  t h a t  t h e  r i s k  o f  n u c l e a r  power p l a n t s  may b e  p e r c e i v e d  by 
many peop l e ,  and it s i g n i f i c a n t l y  i n f l u e n c e s  t h e  c h a r a c t e r  o f  t h e  
d e b a t e .  

The g r a d u a l  " p o l i t i c i z a t i o n "  o f  t h e  n u c l e a r  ene rgy  con- 
t r o v e r s y  h a s  pe rhaps  f a c i l i t a t e d  t h e  c o n s o l i d a t i o n  o f  d i s s e n t  
and r e s i s t a n c e ;  a t  t h e  same t i m e  it may a l s o  be  d i f f u s i n g  d i r e c t  
c o n f r o n t a t i o n  w i t h  t h e  t h r e a t  o f  d e a t h  b o t h  as it e x i s t s  and 
a s  it i s  pe r ce ived .  

I n  t h e  n e x t  s e c t i o n ,  t h e  consc ious  and unconscious  f e a r s  
o f  r a d i a t i o n  w i l l  be cons ide r ed .  

C. Conscious  and Unconscious F e a r s  of R a d i a t i o n  

Need less  t o  s a y  t h e  a n x i e t y  r e g a r d i n g  r a d i a t i o n  r e l e a s e  
i s  c l o s e l y  r e l a t e d  t o  t h e  f e a r  o f  d e a t h ,  because  it i s  th rough  
r a d i a t i o n  t h a t  d e a t h  would occu r  i n  t h e  e v e n t  o f  a  n u c l e a r  power 
p l a n t  a c c i d e n t .  To d i e  by r a d i a t i o n  exposure  may be one  o f  
man's  g r e a t e s t  f e a r s .  The o n l y  s c i e n t i f i c  a ccoun t  of  how such  
f e a r s  a f f e c t  l a r g e  g roups  o f  peop l e  i s  a g a i n  p rov ided  i n  L i f t o n ' s  
s t u d y  o f  t h e  s u r v i v o r s  a t  Hiroshima. The rumours t h a t  c i r c u l a t e d  
a f t e r  t h e  bombing g i v e  s u b s t a n t i a l  ev idence  o f  t h e  p e r v a s i v e  
a n x i e t y  t h a t  exposure  t o  r a d i a t i o n  ( o r  t h e  t h r e a t  o f  exposu re )  
g e n e r a t e s  i n  i n d i v i d u a l s .  Peop le  expressed  f e a r s  t h a t  ~ i r o s h i m a  
would b e  u n i n h a b i t a b l e  f o r  75 years--a d i r e c t  e x p r e s s i o n  o f  t h e  
f e a r  t h a t  t h e r e  was a "dead ly  and p r o t r a c t e d  con t amina t i on  from 
a m y s t k r i o u s  po i son"  (Gros se r ,  1971) .  There  w e r e  a l s o  rumours 
t h a t  a l l  forms o f  p l a n t  l i f e  would f a i l  t o  grow. Perhaps  most 
f r i g h t e n i n g  o f  a l l  w a s  t h e  b e l i e f  (and l a t e r  r e a l i z a t i o n )  t h a t  
t h e  i n v i s i b l e  r a d i a t i o n  e x e r t e d  a  d e a d l y  i n f l u e n c e  on t h o s e  ex- 
posed,  and t h a t  t h e  e f f e c t s  might  m a n i f e s t  themse lves  a t  any t i m e  
There  w e r e  no means o f  knowing who had been exposed o r  t o  what 
d e g r e e  and whether  o r  n o t  one  would d i e .  The forms of  p h y s i c a l  
d e a t h  from r a d i a t i o n  w e r e  a l s o  p a r t i c u l a r . 1 ~  d e v a s t a t i n g  and 



gro tesque- - (nausea ,  vomi t ing ,  b l e e d i n g ,  l o s s  of h a i r ,  i n f e c t i o n s  
r e s u l t i n g  from d e p l e t e d  w h i t e  ce l l s )  a l l  m a n i f e s t a t i o n s  of  t h e  
consequences of  leukemia .  

I t  i s  u n l i k e l y  t h a t  t h e s e  consequences  of  exposure  t o  
r a d i a t i o n  a r e  unknown by i n d i v i d u a l s  i n  contemporary  s o c i e t i e s .  
They a r e  n o t  l i k e l y  t o  b e  appeased by e s t i m a t e s  of t h e  low 
p r o b a b i l i t i e s  of  exposure  t o  r a d i a t i o n ,  b u t  t h e y  a r e  l i k e l y  t o  
respond t o  t h e  p e r c e i v e d  consequences i n  t h e  e v e n t  of a n  
a c c i d e n t .  

There  a r e  s e v e r a l  o t h e r  examples t h a t  c a n  h e  c i t e d  t o  
s u p p o r t  t h e  c o n t e n t i o n  t h a t  such c o n s c i o u s  and unconsc:i.ous f e a r s  
of r a d i a t i o n  exposure  a r e  o p e r a t i v e  i n  t h e  n u c l e a r  ene rgy  
d e b a t e .  Guedeney ( 1 9 7 3 )  remarks  t h a t  a  s u r v e y  of h e a l t h  r e c o r d s  
of  workers  i n  n u c l e a r  f a c i l i t i e s  d e m o n s t r a t e s  a h i g h e r  i n c i d e n c e  
of psychosomatic  symptoms a f t e r  t h e  p e r i o d  of time t h e y  spend 
d i r e c t l y  i n  t h e  r e a c t o r  b u i l d i n g .  A s  i s  u s u a l l y  t h e  c a s e ,  
workers  a t  t h e  i n s t a l l a t i o n  a r e  r o t a t e d  r e g u l a r l y  t o  1n:Fnirnize 
t h e i r  exposure .  Although one  would e x p e c t  t h a t  t h e s e  workers  
w e r e  a d e q u a t e l y  informed and knowledgeable a b o u t  r a d i a t i o n ,  
i t s  e f f e c t s  and d a n g e r s ,  t h e y  s t i l l  ha rbour  unconsc ious  f e a r s  
r e f l e c t e d  i n  t h e i r  behav iour .  

I t  i s  i n t e r e s t i n g  t o  n o t e ,  t o o ,  t h e  s i g n i f i c a n t  p a r t i c i p a -  
t i o n  of women i n  t h e  n u c l e a r  ene rgy  d e b a t e .  Although it would 
be  e a s y  t o  d i s c o u n t  t h e i r  involvement  on t h e  grounds  o f  t h e  
contemporary s o c i a l  a c t i v i t y  of women, t h e r e  may b e  a  more 
i m p o r t a n t  d e t e r m i n a n t .  I n  Sweden and i n  t h e  USA, groups  of  
mothers  and young women have  a c t i v e l y  v o i c e d  t h e i r  o p p o s i t i o n  
t o  n u c l e a r  ene rgy  based on t h e i r  p e r c e p t i o n  o f  t h e  t h r e a t  t o  
f u t u r e  g e n e r a t i o n s .  T h e i r  arguments  f o c u s  l a r g e l y  on t-he 
p o t e n t i a l  e f f e c t s  o f  r a d i a t i o n  exposure  on  g e n e t i c  m a t e r i a l .  
There  have been s c i e n t i f i c  d i s c l a i m e r s  of t h e  e a r l y  r e p o r t s  of 
i n c r e a s e d  i n f a n t  m o r t a l i t y  r a t e s  from r o u t i n e  releases, However, 
t h e  r e s i s t a n c e  a g a i n  may be  on t h e  l e v e l  of  p e r c e p t i o n  o f  t h e  
p o s s i b l e  consequences  i n  t h e  e v e n t  of  a n  a c c i d e n t ,  n o t  on  t h e  
l o w  p r o b a b i l i t y  of  an  a c c i d e n t  o r  on t h e  " i n s i g n i f i c a n c e "  of  
r o u t i n e  r e l e a s e s  o f  r a d i a t i o n .  

I n  c o n c l u s i o n ,  it i s  c l e a r  t h a t  t h e  n u c l e a r  e n e r g y  d e b a t e  
i s  g r e a t l y  i n f l u e n c e d  by t h e s e  v a r i o u s  d e t e r m i n a n t s .  The 
p r e v i o u s  a s s o c i a t i o n s  t h a t  p e o p l e  have r e g a r d i n g  n u c l e a r  war 
and t h e i r  f e a r s  r e g a r d i n g  t h e  a c t u a l  and symbol ic  t h r e a t  of 
d e a t h  and exposure  t o  r a d i a t i o n  posed by n u c l e a r  power p l a n t s  
a l l  c o l o u r  t h e i r  s o c i a l  r e s p o n s e  and c o n t r i b u t e  t o  t h e  c h a r a c t e r  
of  t h e  d e b a t e  i n  d i f f e r e n t  c o u n t r i e s .  

The p o s s i b l e  c o n s t r a i n t s  t h a t  t h e s e  f e a r s  and p e r c e p t i o n s  
p l a c e  o n  t h e  p s y c h o l o g i c a l  wel l -be ing of  t h e  i n d i v i d u a l ,  and 
t h e  i n f l u e n c e  t h e y  may e x e r t  a t  t h e  s o c i e t a l  l e v e l ,  w i l l  be  
d i s c u s s e d  i n  t h e  f o l l o w i n g  s e c t i o n .  



IV. POTENTIAL SYMBOLIC CONSTRAINTS POSED BY NUCLEAR ENERGY 

Having attempted to support the hypothesis that nuclear 
energy presents an actual and symbolic psychological burden to 
large groups of people, the question remains: In what way is 
this information important or relevant to an understanding of 
the nuclear energy debate? It must be re-emphasized that a 
particular risk situation, even though estimated to be several 
orders of magnitude below apparently "accepted" technological 
risks to physical, biological health, may nevertheless impose a 
considerable psychological burden and, therefore, a different 
kind of risk. Most people are not weighting the risk 
probabilistically; they perceive the nuclear power plant as a 
previously unrecognized form of death threat--a threat that 
evokes a particular, unique and grotesque imagery of the mode 
of death. 

It is proposed that this imagery--as represented ,in the 
ever-existent threat of annihilation from nuclear weapons, 
closely linked to the power-productive.aspects of nuclear energy 
(now made more real by reprocessing, plutonium enrichment, 
proliferation and threats of sabotage)--puts a severe symbolic 
constraint on the individual's capacity to face the future. 
Youth worldwide seem particularly sensitive to living "in the 
shadow of the bomb". Increasingly, it is evident that the 
wide-spread aura of meaninglessness, disillusionment and aliena- 
tion manifested in contemporary societies may stem from the 
effect of such threats on collective, psychological structure. 
It may have been possible for previous generations to effectively 
repress or deny the existence of such threats, but they may now 
be exerting their effects to a considerable extent. 

The purposelessness of a "nuclear death" may disrupt the 
faith that people must be able to sustain in the human endeavour. 
A loss of faith in the structure that supports the meaning of 
life is a loss of faith in the structure that supports the 
meaning of existence. 

As noted by Montagu (1974) : 

We can demonstrate that there are certain values for human 
life which are not matters of opinion but which are bio- 
logically determined. If we do violence to these inbuilt 
values, we disorder our lives, as persons, as groups, as 
nations and as a world of human beings. 

One such universal human value that may need to be sustained 
and even nurtured is the belief in one's own immortality. It is 
perhaps necessary for societies to support the belief that the 
individual lives on beyond the grave. This belief has been 
historically sustained by living on in one's children, through 
one's creative works (art, music, poetry, and so forth), through 
interaction with other persons and living on in their memory 
or through belief in a life after death. 



Again, L i f t o n  (1970) ha s  provided a  c r i t i c a l  i n s i g h t  i n t o  
t h i s  i s s u e :  

I b e l i e v e  it i s  [morel c o r r e c t  t o  s a y  t h a t  ou r  own death--  
o r  a t  l e a s t  ou r  own dying-- is  n o t  e n t i r e l y  unimagineable  b u t  
can  be imagined o n l y  w i t h  a  c o n s i d e r a b l e  d e g r e e  of  d i s t a n c e ,  
b l u r r i n g  and d e n i a l ;  t h a t  w e  a r e  n o t  a b s o l u t e l y  convinced 
o f  o u r  own immor t a l i t y ,  b u t  r a t h e r  have a  need t o  ma in t a in  
a  sense of immortaZity i n  t h e  f a c e  of i n e v i t a b l e  b i o l o g i c a l  
d e a t h ;  and t h i s  r e p r e s e n t s  n o t  o n l y  t h e  i n a b i l i t y  o f  t h e  
i n d i v i d u a l  unconscious  t o  r e cogn i ze  t h e  p o s s i b i l i t y  of i t s  
own demise ,  b u t  a l s o  a  compel l ing  u n i v e r s a l  u r g e  t o  m a i n t a i n  
a n  i n n e r  s ense  of  con t i nuous  symbolic r e l a t i o n s h i p ,  over  
t i m e  and space ,  t o  t h e  v a r i o u s  e l emen t s  of l i f e  ..... 
The p sych i c  r e sponse  t o  a  t h r e a t  of d e a t h ,  a c t u a l  o r  symbol ic ,  
i s  l i k e l y  t o  be  e i t h e r  t h a t  of s t i l l n e s s  and c e s s a t i o n  of  
movement o r  else of  f r e n e t i c  compensatory a c t i v i t y  ... . 
To c h a l l e n g e  such b e l i e f s  by c o n t i n u a l l y  deve lop ing  

t e c h n o l o g i c a l  sys tems t h a t  r e g a r d  such b e l i e f s  w i t h  i n d i f f e r e n c e  
may be d e s t r u c t i v e  t o  t h e  b e s t  i n t e r e s t s  of  a l l  s o c i e t i e s  and 
t o  t h e  i n d i v i d u a l .  The moral  o r d e r  of s o c i e t i e s  h a s  a lways  been 
founded on myths ( t r a d i t i o n a l  c u l t u r a l  b e l i e f s ) .  The impact  o f  
s c i e n c e  and o f  t e c h n o l o g i c a l  change on t h e s e  myths r e s u l t s  i n  
a  form of moral  d i s i n t e g r a t i o n .  Any c o n t r o v e r s y  o r  d e b a t e  t h a t  
f o c u s e s  a t t e n t i o n  on t h e  l i f e - s u p p o r t i n g  n a t u r e  of myths may 
s e r v e  t o  r e - e s t a b l i s h  impor t an t  human v a l u e s .  Campbell (1972) 
h a s  c i t e d  t h e  impor tance  o f  scientificaZZy a r r i v i n g  a t  such 
an  unde r s t and ing  of  t h e  impor tance  of  t h e s e  s o c i e t a l  and 
i n d i v i d u a l  myths s o  t h a t  i n  t h e  c r i t i c i s m  of t h e i r  a r c h a i c  
f e a t u r e s ,  t h e i r  need i s  n o t  m i s r ep re sen t ed  o r  d i s q u a l i f i e d .  

It is argued h e r e  t h a t  t h e  n u c l e a r  power p l a n t  i s  a n  a c t u a l  
and symbolic t h r e a t  o f  d e a t h  on a  s c a l e  n o t  p r e v i o u s l y  known 
and i n  a  manner n o t  p r e v i o u s l y  env i s i oned .  I t  pose s  a  cons ide r -  
a b l e  s t r a i n  on t h e  i n d i v i d u a l ' s  p e r c e p t i o n  of  h i s  l i f e ,  i t s  
meaning and i t s  f u t u r e .  The p o t e n t i a l  e f f e c t  o f  l i v i n g  under 
such  a  p sycho log i ca l  burden may be  such a s  t o  c r i t i c a l l y  under- 
mine c r e a t i v e  p r o c e s s e s  i n  t h e  i n d i v i d u a l  and i n  s o c i e t i e s .  

I n  t h e  n e x t  s e c t i o n  t h e  p o s s i b l e  r o l e  of  t h e  b e h a v i o u r a l  
s c i e n t i s t  i n  t h e  n u c l e a r  energy  c o n t r o v e r s y  w i l l  be  c o n s i d e r e d .  

V. ROLE OF THE BEHAVIOURAL SCIENTIST I N  THE NUCLEAR ENERGY 
CONTROVERSY 

A n t i c i p a t i o n  o r  Af termath?  

Unfo r tuna t e ly ,  it  seems t h a t  a l l  t o o  o f t e n  t h e  s o c i a l -  
b e h a v i o u r a l  s c i e n t i s t  e n t e r s  t h e  s t u d y  of  t h e  i n t e r f a c e  of  
s o c i e t y  and t echno logy  i n  t h e  a f t e r m a t h  of  t r agedy .  T h i s  may b e  
p a r t l y  t h e  r e s u l t  of  r a p i d  developments i n  t h e  e n g i n e e r i n g ,  
a e r o s p a c e  and bio-medical  s c i e n c e s  t h a t  have g r e a t l y  o u t -  
d i s t a n c e d  t h e  s o c i a l  i n s t i t u t i o n s  and m o r a l - e t h i c a l  sys tems  



which h e l p  u s  t o  p r o p e r l y  e v a l u a t e  such advances  i n  o u r  l i v e s .  
I n  o t h e r  c a s e s  it may s imply  be t h a t  l a r g e - s c a l e  t e c h n o l o g i e s  
i n c o r p o r a t e  w i t h i n  them a  c e r t a i n  inhuman, impersona l  and 
i n d i f f e r e n t  a t t i t u d e  which i s  on ly  r e a l i z e d  t o o  l a t e .  

An i n t e r e s t i n g  c a s e  i n  p o i n t :  on 26 February  1972, t h e  
Appalachian  coal -mining a r e a  of  Bu f f a lo  Creek Va l l ey ,  i n  
sou thwes t e rn  W e s t  V i r g i n i a ,  was t h e  s cene  o f  t h a t  s t a t e l s . w o r s t  
f lood--a  man-made f l o o d  caused by t h e  c o l l a p s e  of  a  s l a g  dam. 
I n  t h r e e  hours  a  b l a c k  wave o f  s l udge  and wate r  t r a v e l l e d  seven- 
t e e n  m i l e s  l e a v i n g  behind 125 dead men, women and c h i l d r e n ;  
1 ,000 i n j u r e d ;  4,000 homeless w i th  550 homes comple t e ly  
demol ished and n e a r l y  1 ,000 o t h e r  homes e x t e n s i v e l y  damaged. 
For  some t i m e  p r i o r  t o  t h e  f l o o d  t h e r e  had been r e p e a t e d  e f f o r t s  
by t h e  i n h a b i t a n t s  of  t h e  v a l l e y  t o  r e q u i r e  t h e  c o a l  company 
r e p a i r  t h e  dam, b u t  t o  no a v a i l .  Approximately two y e a r s  a f t e r  
t h e  f l o o d ,  625 f a m i l i e s  s e t t l e d  a  US $65 m i l l i o n  damage s u i t  o u t  
of  c o u r t  f o r  US $13.5 m i l l i o n .  The r e a s o n  t h e  d e c i s l o n  
r e p r e s e n t s  a  landmark c a s e  i s  t h a t  one of  t h e  major  p o i n t s  o f  
c o n t e n t i o n  i n  t h e  t r i a l  was t h e  e x t e n s i v e  p s y c h o l o g i c a l  t rauma 
r e s u l t i n g  from t h e  f l o o d .  A team of p s y c h i a t r i s t s ,  p s y c h o l o g i s t s  
and s o c i a l  workers  from t h e  U n i v e r s i t y  o f  C i n c i n n a t i  a s  w e l l  a s  
r e s e a r c h e r s  from Yale  U n i v e r s i t v  s t u d i e d  t h e  s u r v i v o r s  
e x t e n s i v e l y .  I n t e r v i e w s  w i t h  l a r g e  numbers o f  i n d i v i d u a l s  r e v e a l e d  
s i g n i f i c a n t  l e v e l s  o f  d e p r e s s i o n ,  a  marked i n c r e a s e  i n  d i v o r c e  
and c r i m i n a l  a d o l e s c e n t  behav iour  (Pane l  o f  B u f f a l o  Creek 
D i s a s t e r ,  1975) .  The e f f e c t s  on t h e  c h i l d r e n ,  a s  demons t ra ted  
i n  i n t e r v i e w s  and p s y c h o l o g i c a l  t e s t i n g ,  w e r e  d e v a s t a t i n g .  One 
o f  t h e  major  s o u r c e s  o f  d e p r e s s i o n ,  when a l l  o f  t h e  d a t a  w e r e  
ana lyzed ,  was t h e  overwhelming s e n s e  o f  r a g e  and impotence 
t h a t  i n d i v i d u a l s  f e l t  toward a  f a c e l e s s ,  and c a l l o u s  i ndus t ry - -  
a n  i n d u s t r y  t h a t  had been u n w i l l i n g  t o  a t t e n d  t o  t h e i r  i n i t i a l  
p l e a s  a b o u t  t h e  dam and l a t e r  r e f u s e d  t o  a s s i s t  i n  t h e  r e cove ry .  

The h i s t o r y  o f  man 's  i n t e r a c t i o n  w i t h  h i s  t e c h n o l o g i e s  i s  
r e p l e t e  w i th  s i m i l a r  examples of i gno rance ,  n e g l i g e n c e ,  i n -  
d i f f e r e n c e  o r  a r r o g a n t  d i s r e g a r d .  I t  may be  one  o f  t h e  
u n f o r t u n a t e  consequences  of  modern, l a r g e - s c a l e  t e c h n o l o g i e s  
t h a t  t h e y  f o s t e r ,  i n  t h e i r  complex i ty ,  a  l a c k  o f  c o n s i d e r a t i o n  
f o r  human v a l u e s  and needs .  Such an i n h e r e n t  hazard  may need 
t o  be c o n s t a n t l y  u n d e r s t o o d ,  i n t e r p r e t e d  and guarded a g a i n s t .  
The concomi tan t  ex -pos t  ph i l o sophy  t h a t  h a s  evo lved  i n  
compensat ing s u r v i v o r s  o r  v i c t i m s  of  t e c h n o l o g i c a l  a c c i d e n t s  
may need t o  be  r e v i s e d  i n  f a v o u r  o f  an  ex -an t e  ph i l o sophy  where t h e  
d e c i s i o n  t o  modify o r  abandon a  p a r t i c u l a r  sys tem would be  
based on t h e  p o s s i b i l i t y  or p r o b a b i l i t y  of  p h y s i c a l  or psycho log i -  
c a l  harm, n o t  on t h e  a c t u a l i t y .  Ha fe l e  (1973) h a s  o u t l i n e d  
t h r e e  t h r e s h o l d s  o v e r  which l a r g e  and complex t e c h n o l o g i c a l  
developments  must p a s s .  The f i r s t  of  t h e s e  i s  s c i e n t i f i c  
f e a s i b i l i t y ;  t h e  second i s  t e c h n o l o g i c a l  and i n d u s t r i a l  f e a s i b i l -  
i t y ;  and t h e  t h i r d ,  economic and commercial f e a s i b i l i t y .  
I n c r e a s i n g l y  it would a p p e a r  t h a t  s o c i a l - p s y c h o l o g i c a l  f e a s i b i l i t y  
w i l l  p l a y  a n  i m p o r t a n t  role  i n  d e c i s i o n s  r e g a r d i n g  t h e  s e l e c t i o n  
of l a r g e - s c a l e  t e c h n o l o g i c a l  sys tems.  Yablonsky (1972) deve loped  
t h e  n o t i o n  t h a t :  



The c e n t r a l ,  p o t e n t i a l l y  a p o c a l y p t i c  crisis o f  t h e  twenty-  
f i r s t  c e n t u r y  may n o t  b e  found i n  t h e  h i g h l y  p u b l i c i z e d  
s u r f a c e  c o n f l i c t s  between E a s t  and West, " s o c i a l "  m i n o r i t y  
and  m a j o r i t y  g r o u p s ,  o r  l e f t  and r i g h t  p o l i t i c a l  f a c t i o n s .  
The crisis may f u n d a m e n t a l l y  e x i s t  i n  t h e  h i s t o r i c a l  en- 
c o u n t e r  i n  s o c i a l  sys t ems  between t h e  c o u n t e r p o i n t s  o f  
h u m a n i s t i c  and s o c i a l  machine f o r c e s .  I f  p e o p l e  do  n o t  
r e v i v e ,  m a i n t a i n  and n u r t u r e  t h e i r  humanism, t h e y  may b e  
doomed t o  a n  e s c a l a t i o n  (and  c o v e r t  a c c e p t a n c e )  o f  p h y s i c a l  
d e a t h  o r  o f  t h e  s p i r i t u a l  and  c r e a t i v e  d e a t h  i n v o l v e d  i n  a  
r o b o p a t h i c  e x i s t e n c e  i n  a  s o c i a l  machine s o c i e t y .  

The t a s k  o f  t h e  s o c i a l - b e h a v i o u r a l  s c i e n t i s t  i s  t o  p r o v i d e  
c o n t i n u i n g  i n f o r m a t i o n  and i n s i g h t s  r e g a r d i n g  t h e  impact o f  
t e c h n o l o g y  on  man 's  h e a l t h  and  we l l -be ing .  I t  may e v e n  b e  t h a t  
h e  w i l l  have  t o  assume a  m o r e  a c t i v e  r o l e  i n  c o n f r o n t i n g  t h o s e  
a s p e c t s  o f  t h e  t e c h n o l o g i c a l  env i ronment  t h a t  t h r e a t e n  i n d i v i d u a l  
and s o c i e t a l  we l l -be ing .  

T h i s  r e p o r t  p r e s e n t e d  some new p e r s p e c t i v e s  o n  t h e  n u c l e a r  
e n e r g y  c o n t r o v e r s y .  I t  r e p r e s e n t s  p a r t  o f  t h e  c o n t i n u i n g  e f f o r t  
o f  t h e  J o i n t  IAEA/IIASA Resea rch  P r o j e c t  t o  g a i n  a  d e e p e r  under-  
s t a n d i n g  o f  t e c h n o l o g i c a l  r i s k s  a t  a l l  l e v e l s  r a n g i n g  from t h e  
p h y s i c a l  and b i o l o g i c a l  t o  t h e  i n f l u e n c e  on c o l l e c t i v e  psycho log i -  
c a l  framework and s o c i e t a l  s t r u c t u r e s .  

The n u c l e a r  e n e r g y  d e b a t e  h a s  been viewed h e r e  a s  a n  
i m p o r t a n t  a r e n a  f o r  a  wide  r a n g e  o f  contemporary  s o c i e t a l  c o n c e r n s .  
.Br i e f  ment ion  was made o f  t h e  l i t e r a t u r e  i n  t h e  m e d i c a l  s c i e n c e s  
t h a t  d e m o n s t r a t e s  t h e  impac t  o f  t e c h n o l o g i c a l  change  on  h e a l t h  
and  i l l n e s s  p a t t e r n s .  I n  a d d i t i o n ,  a n  e f f o r t  h a s  been  made t o  
p r o v i d e  some p s y c h o l o g i c a l  i n s i g h t s  on  t h e  n u c l e a r  e n e r g y  
c o n t r o v e r s y .  I ts  i n t e n s i t y  and u n i v e r s a l i t y  s u g g e s t  t h a t  a  
number o f  c o n s c i o u s  and  unconsc ious  f e a r s  i n f l u e n c e  t h e  c h a r a c t e r  
o f  t h e  d e b a t e .  These  f e a r s  r e l a t e  t o  t h e  p e r c e p t i o n  o f  t h e  
n u c l e a r  power p l a n t  a s  a n  a c t u a l  and symbol i c  t h r e a t  o f  d e a t h  
and e x p o s u r e  t o  r a d i a t i o n .  The c l o s e  l i n k i n g  o f  t h e  power- 
p r o d u c t i o n  c a p a c i t y  o f  n u c l e a r  e n e r g y  w i t h  n u c l e a r  weapons and  
t h e  m u t u a l  r i s k  t h e y  b o t h  p o s e  was d i s c u s s e d .  F i n a l l y ,  some 
c o n s i d e r a t i o n  was g i v e n  t o  t h e  p o s s i b l e  symbol ic  c o n s t r a i n t s  t h a t  
n u c l e a r  e n e r g y  o p t i o n s  p l a c e  on t h e  i n d i v i d u a l ' s  and  s o c i e t i e s '  
c a p a c i t y  t o  f a c e  t h e  f u t u r e .  I t  i s  hoped t h a t  s u c h  i n s i g h t s  w i l l  
g e n e r a t e  f u r t h e r  r e s e a r c h  i n t o  t h e s e  o f t e n  n e g l e c t e d  a r e a s .  
I n  t h i s  h a y  w e  may g a i n  b e t t e r  a c c e s s  t o  t h e  i m p o r t a n t  d e c i s i o n s  
and  s e l e c t i o n s  t h a t  w i l l  b e  made r e g a r d i n g  e n e r g y  sys t ems .  
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