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ABSTRACT 

I t  is a r g u e d  t h a t  a more v i a b l e  a p p r o a c h  t o  t h e  moral a s p e c t s  
o f  e n v i r o n m e n t a l  p o l l u t i o n  is r e q u i r e d .  Us ing  t h e  p rob lems  o f  s p a c e  
d e b r i s  and  p o l l u t i o n  o f  t h e  e a r t h  f rom s p a c e  as  an example ,  t h e  sug-  
g e s t i o n  is advanced  t h a t  t e c h n i c a l  and e t h i c a l  f a c t o r s  are u n j u s t i -  
f i a b l y  d i c h o t o m i z e d  and t h a t  t h e  way t o  overcome t h i s  dichotomy is 
t o  e x t e n d  t h e  a p p l i c a t i o n  o f  s c i e n t i f i c  method t o  mora l  as  w e l l  a s  
t e c h n i c a l  p rob lems .  T h i s  is t h e  a p p r o a c h  d e f e n d e d  by John D e w e y  i n  
h i s  i n s t r u m e n t a l i s t  t h e o r y  o f  v a l u e .  A b r i e f  r ev iew o f  t h e  hypo- 
t h e t i c o - d e d u c t i v e  p a t t e r n  of p r o b l e m - s o l v i n g ,  f i r s t  o u t l i n e d  by t h e  
American p r a g m a t i s t  p h i l o s o p h e r s ,  is o f f e r e d .  An e x p l a n a t i o n  is 
f u r n i s h e d  o f  t h e  a p p l i c a b i l i t y  of t h i s  method t o  any  p rob lem,  i n -  
c l u d i n g  t h o s e  which  are moral. The approach  t o  p rob lems  o f  s p a c e  
p o l l u t i o n  f o l l o w s  a s  a matter o f  c o u r s e .  I t  is s u g g e s t e d  t h a t  t h e  
p rob lems  b e i n g  g r a p p l e d  w i t h  by p a r t i c i p a n t s  i n  t h e  p r e s e n t  Symposium 
are o f  u n p a r a l l e l e d  g r a v i t y .  They are much too  i m p o r t a n t  i n  t h e i r  
moral a s p e c t s  t o  b e  r e s o l v e d  by a p p e a l  t o  m e r e l y  t e c h n i c a l  f a c t o r s ,  
o r  t o  s c r i p t u r e ,  moral i n t u i t i o n ,  t r a d i t i o n a l  s t a n d a r d s  and v a l u e s ,  
t h e  " g r e a t e s t  h a p p i n e s s  p r i n c i p l e " ,  or t o  any  o t h e r  a l t e r n a t i v e  t o  
what Dewey w a s  f o n d  o f  c a l l i n g  t h e  "method o f  i n t e l l i g e n c e " .  

INTRODUCTION 

I i n t e n d  i n  t h i s  p a p e r  t o  d e s c r i b e  b r i e f l y  a v e r y  na r row and 
w e l l  d e f i n e d  area o f  b i o s p h e r i c a l  p o l l u t i o n - - t h e  mount ing  accumula- 
t i o n  o f  d e b r i s  i n  space- -and  t h e n  d e m o s t r a t e  t h a t  t h e  t e c h n i c a l  con- 
s i d e r a t i o n s  i n v o l v e d  i n  t h i s  problem are  i n e s c a p a b l y  bound up w i t h  
moral c o n s i d e r a t i o n s .  I would l i k e  t o  show, f o l l o w i n g  t h e  l e a d  many 
d e c a d e s  ago o f  t h e  American p h i l o s o p h e r ,  John  Dewey, t h a t  no b i f u r -  
c a t i o n  c a n  b e  made be tween e n g i n e e r i n g  and  s c i e n t i f i c  p r o b l e m s ,  on 
t h e  one  hand ,  and moral and  v a l u e  p rob lems  on t h e  o t h e r .  

I t  h a s  been  w i d e l y  p u b l i c i z e d  t h a t  t h e  Wright  B r o t h e r s '  f i r s t  
a t t e m p t e d  f l i g h t  on  December 1 7 ,  1903 ,  w a s  s h o r t e r  t h a n  t h e  l e n g t h  
o f  t o d a y ' s  s p a c e  s h u t t l e .  A l i t t l e  more t h a n  f i f t y  y e a r s  l a t e r ,  on 
October 4 ,  1957, t h e r e  w a s  one  man-made object  i n  s p a c e :  t h e  Russ i an  
S p u t n i k  I .  And t h e n ,  w i t h i n  t w e n t y  y e a r s ,  a p p r o x i m a t e l y  4,500 ob- 
j ec t s  i n  s p a c e  were b e i n g  t r a c k e d  by NORAD, N o r t h  American A i r  
De fense .  Today ,  s e v e n  y e a r s  l a t e r ,  somewhere a round  25 ,000  objects  
are b e i n g  t r a c k e d .  I n c l u d e d  are s u c h  d i v e r s e  objects  as  communica- 
t i o n s  s a t e l l i t e s  t h a t  m a l f u n c t i o n e d ,  some burned  o u t  30 by 15 f o o t  
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S a t u r n  F i v e  t a n k s ,  and  an  a u s t r o n a u t ' s  g l o v e .  

One area i n  s p a c e - i s  e s p e c i a l l y  becoming e m b a r r a s s i n g l y  o v e r -  
p o p u l a t e d .  T h i s  is t h e  area o f  p l acemen t  f o r  geosynchronous  e q u i -  
t o r i a l  o r b i t i n g  communica t ions  s a t e l l i t e s .  B e f o r e  l o n g  some h a r d  
i n t e r n a t i o n a l  b a r g a i n i n g  w i l l  have  t o  t a k e  p l a c e ,  even  though  t h e r e  
a p p e a r s  t o  be no  p r e c e d e n t  i n  i n t e r n a t i o n a l  l a w  f o r  a p rob lem s u c h  
a s  t h i s .  

c 

And how d o  w e  r e s o l v e  t h e  p rob lems  stemming f rom c o l l i s i o n  i n  
s p a c e ?  The Space  Command Space  Defense  O p e r a t i o n s  C e n t e r ,  SPADOC, 
claims t h a t  d u r i n g  t h e  4 t h  s h u t t l e  m i s s i o n ,  a S o v i e t  r o c k e t  body 
p a s s e d  w i t h i n  o n l y  a few m i l e s  o f  t h e  o r b i t i n g  s h u t t l e .  O f f i c i a l s  
a t  SPADOC s a y  t h a t  t h e y  e v e n t u a l l y  may have  t o  become t h e  t r a f f i c  
c o p s  o f  o u t e r  space- - though o f  c o u r s e  o n e  wonders  how t h e  S o v i e t  
Union w i l l  g r e e t  t h a t  k i n d  o f  u n i l a t e r a l  d e c i s i o n ?  I n  any  e v e n t ,  
c o l l i s i o n s  i n  s p a c e  w i l l  r e s u l t ,  a t  t h e  v e r y  l ea s t ,  i n  t h e  c r e a t i o n  
o f  more s p a c e  d e b r i s .  The t h r e e  a u t h o r s  o f  a p a p e r  i n  l a s t  y e a r ' s  
J o u r n a l  of S p a c e c r a f t  and R o c k e t s  c la im:  

" I t  is c o n c e i v a b l e  t h a t  d e b r i s  p o p u l a t i o n  w i l l  be 
c r e a t e d  which  w i l l  make t h e  n e a r - E a r t h  o r b i t  u n u s a b l e  f o r  
any  e x t e n s i v e  s p a c e  programs. I f  t h i s  o c c u r s  t h e r e  w i l l  
be v e r y  l i t t l e  t h a t  c a n  be done  e x c e p t  w a i t  f o r  atmos- 
p h e r i c  d r a g  t o  c l e a n  o u t  t h e  l o w e r - a l t i t u d e  r e g i o n s . " ( l )  

SPACE DEBRIS AND MORAL ISSUES 

N o t  o n l y  do  w e  f a c e  u n p r e c e d e n t e d  problems o f  t h e  c o l l i s i o n s  
of objects  i n  s p a c e ,  b u t  w e  a lso must somehow l a y  down g round  r u l e s  
f o r  t h e  r e - e n t r y  o f  u n d e s i r a b l e  space objects i n t o  t h e  e a r t h ' s  
a tmosphe re .  An a l r e a d y  c lass ic  example  o f  t h i s ,  o f  c o u r s e ,  is t h e  
l a n d i n g  i n  Canada on  J a n u a r y  24 ,  1978, o f  t h e  C o s m o s  954 reactor.  
T h i s  mishap ,  and  t h e  c o n s e q u e n t  s e a r c h  and  r e c o v e r y  o f  debris ,  cost 
m i l l i o n s  o f  d o l l a r s . ( 2 )  And a s imi l a r  t h r e a t  w a s  posed  by C o s m o s  
1402 ,  a m a l f u n c t i o n i n g  nuc lea r -powered  r a d a r  o c e a n  s u r v e i l l a n c e  
s p a c e c r a f t .  The a t t e m p t e d  s e p a r a t i o n  o f  its reactor i n t o  a h igh -  
a l t i t u d e  o r b i t  f a i l e d ,  and  t h e  f i s s i o n  s y s t e m  o f  C o s m o s  1402 w a s  
l e f t  i n  l o w  o r b i t . ( 3 )  

Among t h e  o t h e r  s i g n i f i c a n t  s p a c e  p o l l u t a n t s  are r o c k e d  ef-  
f l u e n t s  which ,  a c c o r d i n g  t o  D.M. Rote i n  a 1982 i s s u e  o f  t h e  J o u r n a l  
- o f  S p a c e c r a f t  & R o c k e t s ,  may a c t u a l l y  c a u s e  " c o m p o s i t i o n a l  changes"  
i n  t h e  a t m o s p h e r e . ( 4 )  And o f  c o u r s e  w e  c a n n o t  i g n o r e  o n e  of t h e  
most ominous e n v i r o n m e n t a l  t h r e a t s  o f  a l l :  t h e  m i l i t a r i z a t i o n  of  
s p a c e .  I t  is now known t h a t  t h e  f i r s t  Depar tment  o f  Defense  p a y l o a d  
e n t e r e d  t h e  new f r o n t i e r  a b o a r d  space s h u t t l e  number f o u r .  I n  t h e  
meant ime,  o f  t h e  101 m i s s i o n s  i n t o  space l a u n c h e d  by t h e  R u s s i a n s  
i n  1983, a p p r o x i m a t e l y  85% i n c l u d e d  m i l i t a r y  objectives.  

p h i l o s o p h i c a l  i n  n a t u r e .  S h a l l  w e  s o l v e  t h e  e n g i n e e r i n g  p rob lems  
f i r s t ,  and  t h e n  sit down a t  t h e  b a r g a i n i n g  table? S h a l l  w e  agree 
f i r s t  o n  a common moral code or s y s t e m  o f  v a l u e s  or set o f  i n t e r -  
n a t i o n a l  l a w s ?  How do w e  j u d g e  t h e  r i g h t n e s s  o r  wrongness ,  t h e  
good or e v i l ,  o f  c o l l i d i n g  and  e x p l o d i n g  and  f a l l i n g  objects of  
d i f f e r e n t  n a t i o n a l  owner sh ip?  N a t i o n a l  l a w s ,  i n  t h i s  l a s t  case, 
are w o r t h l e s s .  And i n t e r n a t i o n a l  l a w  is i n e f f e c t i v e ,  at  t h e  v e r y  

Q u e s t i o n s  aboun&-many, or p o s s i b l y  most, o f  wh ich  a p p e a r  to  be 
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m o s t ,  and  u s u a l l y  is  t o t a l l y  i n a p p l i c a b l e .  

The way t o  answer  t h e s e  q u e s t i o n s ,  i t  seems t o  m e ,  is a c t u a l l y  
q u i t e  s i m p l e ,  a l t h o u g h  t h e  a n s w e r s  c e r t a i n l y  are h i g h l y  complex. 
T h e r e  h a s  been  i n  t h e  t r a d i t i o n  o f  European  c u l t u r e ,  a d i c h o t o m i z i n g  
o f  f a c t  and  v a l u e ,  s c i e n c e  and  h u m a n i t i e s ,  means and  e n d s ,  t h a t  
t races  back  a t  least  t o  A r i s t o t l e ,  and  p r o b a b l y  back  t o  P l a t o .  I 
c o n t e n d ,  w i t h  a l l  due  r e s p e c t  t o  t h e s e  t w o  g r e a t  t h i n k e r s ,  t h a t  t h i s  
d ichotomy is f a l s e .  

One d o e s  n o t  a s k :  D o  w e  s o l v e  t h e  t e c h n i c a l  p rob lems  f i r s t ,  
o r  t h e  mora l  p rob lems?  The s c i e n t i s t  or e n g i n e e r  o r  p h i l o s o p h e r  or 
mora l i s t  o r  r e l i g i o n i s t  d o e s  n o t  d e a l  w i t h  o n e  t y p e  o f  problem t o  
t h e  e x c l u s i o n  of t h e  o t h e r .  I am n o t  s a y i n g  t h a t  it is t i m e  f o r  
s c i e n c e  and e t h i c s  t o  mar ry  o r  r e m a r r y .  R a t h e r ,  i t  is t i m e  t o  
r e c o g n i z e  t h a t  t h e y  s h o u l d  n e v e r  have  been  d i v o r c e d .  

The a n c i e n t  G r e e k s ,  l a c k i n g  a h i s t o r y ,  had r e a s o n  t o  detempo- 
r a l i z e  e t h i c a l  knowledge and  t o  s a n c t i f y  morals as  e t e r n a l  and u n i -  
v e r s a l l y  b i n d i n g .  We no l o n g e r  are j u s t i f i e d  i n  a d o p t i n g  t h i s  po- 
s i t i o n .  Fo r  o n e ,  t o o  many moral r e v o l u t i o n s  have  t a k e n  p l a c e  o v e r  
t h e  p a s t  t w o  t h o u s a n d  y e a r s .  

The s c i e n t i s t  d o e s  n o t  f u n c t i o n  p r o f e s s i o n a l l y  i n  a c o n t e x t u a l  
o r  t e m p o r a l  o r  moral vacuum. H e  comes t o  h i s  l a b o r a t o r y  w i t h  a v e r y  
g r e a t  number o f  moral a s s u m p t i o n s  and  v a l u e  p r e s u p p o s i t i o n s .  Nor 
o u g h t  t h e  moral p h i l o s o p h e r  come t o  a p rob lem o f  a p p l i e d  e t h i c s  
w i t h o u t  a t h o r o u g h  l a y m a n ' s  knowledge o f  t h e  r e l e v a n t  e m p i r i c a l  
d a t a .  

I t  would a p p e a r  t h a t  t h e  f a l s e  a s s u m p t i o n s  u n d e r l y i n g  t h e  b i -  
f u r c a t i o n  o f  s c i e n c e  and  e t h i c s  are t w o  i n  number. The f i r s t  as- 
sumpt ion  is t h a t  s c i e n c e  and  e t h i c s  are  o f  a d i f f e r e n t  logical  form 
The s e c o n d  is t h a t  t h e y  t r ea t  o f  d i f f e r e n t  i s s u e s ,  t h e  e t h i c i s t  
d e a l i n g  w i t h  t h e  moral i s s u e s  w h i l e  t h e  s c i e n t i s t  l e a v e s  aside t h e  
moral and  p u r s u e s  h i s  e m p i r i c a l  o r  t h e o r e t i c a l  r e s e a r c h .  

The f i r s t  a s s u m p t i o n  r u n s  as f o l l o w s :  S c i e n c e  deals w i t h  t h e  
g e n e r i c  and  u n i v e r s a l ,  hence  t h e  h y p o t h e t i c a l ,  t h e  i n t e l l e c t u a l ,  and  
t h e  c a u s a l .  E t h i c s ,  on  t h e  o t h e r  hand ,  deals w i t h  t h e  p a r t i c u l a r ,  
t h e  c a t e g o r i c a l ,  p r a c t i c a l  and non-causa l .  I t  d e a l s ,  t h a t  is, w i t h  
t h e  i n t r i n s i c  r a t h e r  t h a n  w i t h  t h e  i n s t r u m e n t a l ,  w i t h  e n d s  r a t h e r  
t h a n  w i t h  means. Leav ing  a s i d e ,  f o r  t h e  moment, t h i s  d e s c r i p t i o n  
o f  t h e  form o f  s c i e n t i f i c  t h o u g h t ,  what must  be q u e s t i o n e d  h e r e  is 
t h e  v i ew o f  e t h i c s .  To r e g a r d  e t h i c s  i n  t h i s  way is t o  p l a c e  i t  i n  
t h e  same f e u d a l i s t i c  s y s t e m  t h a t  c h a r a c t e r i z e d  s c i e n c e  hundreds  of 
y e a r s  a g o ,  and  w i t h  p o t e n t i a l l y  t h e  same r e s u l t s :  a t o t a l . l a c k  o f  
g rowth  and  a f r u s t r a t i n g  barr ier  i n  t h e  way o f  s o l u t i o n s  t o  moral 
p rob lems .  

The s e c o n d  a s s u m p t i o n  is t h a t  s c i e n c e  and  e t h i c s  d e a l  w i t h  
d i f f e r e n t  i s s u e s .  Again  t h i s  s i m p l y  is n o t  t r u e .  A t  t h e  v e r y  h e a r t  
o f  any  e n v i r o n m e n t a l  i s s u e ,  f o r  example ,  are t h e  moral i s s u e s . .  We 
p l a c e  v a l u e  on  l i f e  and  t h e  q u a l i t y  o f  l i f e .  When s c i e n c e  h e l p s  t o  
d e t e c t  and  r e s o l v e  human p rob lems  i n v o l v i n g  basic v a l u e s ,  t h e n  i t ,  
s c i e n c e ,  becomes by d e f i n i t i o n  moral. When, as  Dewey says, " t h e  
c o n s c i o u s n e s s  o f  s c i e n c e  is f u l l y  impregna ted  w i t h  t h e  c o n s c i o u s n e s s  
o f  human v a l u e ,  t h e  greatest  d u a l i s m  which  now we ighs  humanity down, 



t h e  s p l i t  b e t w e e n  t h e  m a t e r i a l ;  t h e  m e a c h n i c a l ,  t h e  s c i e n t i f i c  a n d  
t h e  moral a n d  i d e a l  w i l l  be d e s t r o y e d .  Human f o r c e s  t h a t  now w a v e r  
b e c a u s e  o f  t h i s  d i v i s i o n  w i l l  be u n i f i e d  a n d  r e i n f o r c e d . " ( 5 )  

I n  t h e  e a r l y  d a y s  o f  s c i e n c e  men who a d o p t e d  w h a t  is now c a l l e d  
t h e  s c i e n t i f i c  m e t h o d  o f  i n q u i r y  w e r e  t h o u g h t  t o  be f o e s  o f  s c i e n c e  
a n d  s u b v e r t e r s  o f  t r u t h .  F r a n c e s c o  S i z z i ,  P r o f e s s o r  o f  As t ronomy a t  
t h e  U n i v e r s i t y  o f  P i s a ,  r e f u s e d  t o  l o o k  t h r o u g h  G a l i l e o ' s  new te le -  
s c o p e .  T h e r e  c a n n o t  p o s s i b l y  be f o u r  new b o d i e s  o r b i t i n g  J u p i t e r ,  
P r o f e s s o r  S i z z i  a r g u e d ,  s i n c e  t h e r e  are  s e v e n d  d a y s  i n  t h e  w e e k ,  
s e v e n  a p e r t u r e s  i n  t h e  h e a d ,  a n d  so o n ;  so t h e r e  m u s t  o n l y  b e  s e v e n  
b o d i e s  i n  t h e  so l a r  s y s t e m .  And t o d a y  t h e  moral p h i l o s o p h e r  who 
a d o p t s  t h e  s c i e n t i f i c  f o r m  o f  i n q u i r y  is w i d e l y  c o n s i d e r e d  t o  be a 
f o e  o f  g e n u i n e  moral i n q u i r y .  T h i s  is s i m p l y  n o t  t r u e  f o r  e t h i c s ,  
anymore  t h a n  it w a s  e v e r  t r u e  f o r  s c i e n c e .  

I n  s c i e n c e  w e  d o n ' t  s t a r t  W i t h  categorical  a n d  a n t e c e d e n t l y  
g i v e n  c o n c e p t i o n s  as  d i c t a t e d ,  f o r  e x a m p l e ,  b y  some c h u r c h ,  a n d  t h e n  
e x p e c t  t o  r e s o l v e  our p r o b l e m s .  N e i t h e r  s h o u l d  w e  d o  so i n  e t h i c s .  
R a t h e r ,  t h e  g e n e r a l  p a t t e r n  o f  e t h i c a l  i n q u i r y  q u i t e  c l e a r l y  f o l l o w s  
t h a t  o f  s i c e n t i f i c  i n q u i r y .  

We s t a r t ,  as  a l l  you  e n g i n e e r s  and  s c i e n t i s t s k n o w ,  w i t h  a 
p r o b l e m  s i t u a t i o n .  We g a t h e r  r e l e v a n t  d a t a ,  a n d  f o r m u l a t e  p l a u s i b l e  
h y p o t h e s e s .  From t h e s e  h y p o t h e s e s  w e  d e d u c e  c o n s e q u e n c e s  w h i c h  w e  
t e s t ,  sometimes e m p i r i c a l l y ,  b u t  u s u a l l y  i d e a t i o n a l l y .  Most h y p o t h -  
eses w e  re ject  w i t h o u t  a n  e x p e r i m e n t a l  t es t .  Some are too  e x p e n s i v e ,  
some are  i n h e r e n t l y  i m p l a u s i b l e ,  o t h e r s  r u n  a f o u l  o f  g e n e r a l l y  ac- 
c e p t e d  mores. The  f e w  r e m a i n i n g  h y p o t h e s e s  are t e s t e d  a n d  c o n f i r m e d  
or d i s c o n f i r m e d ,  o r  q u i t e  p o s s i b l y  s h o v e d  i n t o  a d e s k  d r a w e r  t o  
await  f u r t h e r  t h o u g h t  o r  more t i m e .  

Now I a s k  you w h e r e i n  r e s i d e s  t h e  d i f f e r e n c e  b e t w e e n  y o u r  
s c i e n t i f i c  p r o b l e m - s o l v i n g  a n d  t h e  i n t e l l i g e n t - - a n d  I stress i n t e l -  
l i g e n t - - s o l v i n g  o f  e t h i c a l  o r  v a l u e  p r o b l e m s ?  

L e t ' s  t a k e  a p r o b l e m  m e n t i o n e d  e a r l i e r ,  t h a t  o f  t h e  D e c e m b e r ,  
1982, Cosmos 1402 m i s h a p .  The S o v i e t  e n g i n e e r s  t r i e d  t o  separate  
a n u c l e a r  reactor f r o m  a r a d a r  o c e a n  s u r v e i l l a n c e  s p a c e c r a f t .  The 
maneuver  f a i l e d .  The d a n g e r o u s  f i s s i o n  s y s t e m ,  r a t h e r  t h a n  b e i n g  
s e n t  i n t o  a h i g h - a l t i t u d e  o r b i t ,  r e m a i n e d  i n  a n  o m i n o u s  low o r b i t .  
When i t  e n t e r s  t h e  a t m o s p h e r e  a n d  l a n d s  a t  a s i t e  o t h e r  t h a n  t h e  
o c e a n ,  who p a y s  t h e  damages?  Who d o e s  t h e  c l e a n i n g  up?  Who c o m -  
p e n s a t e d  t h e  maimed a n d  t h e  f a m i l i e s  o f  t h e  d e a d ?  What e x a c t l y  is  
r i g h t  or w r o n g ,  g o o d  or e v i l ,  i n  t h i s  p r o b l e m - s i t u a t i o n ?  What 
o u g h t  t o  b e  d o n e ?  

To g a t h e r  d a t a  b e a r i n g  o n  q u e s t i o n s  s u c h  as  t h e s e  is d i f f i c u l t ,  
o f  c o u r s e ,  b u t  it is n o t  i m p o s s i b l e .  And i t  is o f  s u r p a s s i n g  i m -  
p o r t a n c e .  C o n s i d e r  t h e  a l t e r n a t i v e s .  An a p p e a l  t o  J u d a i c - C h r i s t i a n  
S c r i p t u r e  p e r h a p s ?  or t o  t h e  Koran?  or t o  das K a p i t a l ?  o r  a s i m p l e  
f i d e i s t i c  a p p e a l  t o  some p o p u l a r  c o n t e m p o r a r y  r e l i g i o u s  o r  p o l i t i c a l  
l e a d e r ?  or a n  a p p e a l  t o  moral i n t u i t i o n s ?  I t ' s  a v e r y  g rea t  p i t y ,  
a c t u a l l y ,  b u t  n o n e t h e l e s s  t r u e ,  t h a t  t h e  moral i n t u i t i o n s ,  s c r i p t u r e s ,  
i n j u n c t i o n s ,  a n d  so  o n ,  o f  t h e  a d v e r s a r i e s  i n  t h i s  s a d  game s i m p l y  
do n o t  agree. W e  n e e d  d e s p e r a t e l y  t o  f i n d  a common moral s t a n d ,  o n e  
o n  w h i c h  men w i l l  a g r e e ,  much as  t h e y  agree on  s c i e n t i f i c  t h e o r y  a n d  
h a r d  t e c h n i c a l  d a t a .  
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R e l e v a n t  d a t a  c o n c e r n i n g  C o s m o s  1402 w o u l d  s u r e l y  i n c l u d e ,  f o r  
e x a m p l e ,  t h e  d e s i g n  age o f  t h e  r e a c t o r - l a u n c h e r s .  Does t h e  d e s i g n  
n e e d  u p d a t i n g ?  O r  s h o u l d  i t  b e  r e p l a c e d  by a new d e s i g n ?  I n  p o i n t  
o f  f a c t ,  t h e  S o v i e t  d e s i g n  is a b o u t  15 y e a r s  o l d  a n d  s h o u l d  b e  up-  
d a t e d  a n d  p r e f e r a b l y  r e p l a c e d .  

o n  s a f e t y  f e a t u r e s  t h a t  c o u l d ,  by  m u t u a l  c o n s e n t ,  be i n c o r p o r a t e d  
i n t o  s a t e l l i t e s  u s i n g  n u c l e a r  f i s s i o n .  P r e s u m a b l y  c o n t i n u e d  a n d  
r e s p o n s i b l e  d i s c u s s i o n  c o n c e r n i n g  i s s u e s  l i k e  t h i s  would  e v e n t u a t e  
i n  a t r e a t y  ( t h a t  is,  a h y p o t h e s i s )  t h a t  w o u l d  s e e k  t o  p r e v e n t  f u t u r e  
t h r e a t s  o f  f a l l i n g  n u c l e a r  reactors.  So w e  t r y  it o u t .  I f  i t  w o r k s ,  
so much t h e  bet ter  f o r  t h e  w e l l  b e i n g  o f  m a n k i n d .  I f  i t  d o e s  n o t  
work-- i f  t h e  h y p o t h e s i s  is  d i s c o n f i r m e d - - w e  h a d  be t te r  get b a c k  t o  
t h e  b a r g a i n i n g  t a b l e  i n  a h u r r y .  

B u t  more i m p o r t a n t  w o u l d  b e  poss ib le  g u i d e l i n e s  a n d  p a r a m e t e r s  

What I h a v e  s u g g e s t e d  b a r e l y  s c r a t c h e d  t h e  s u r f a c e  o f  a p r o b l e m  
s u c h  as  t h a t  p o s e d  by Cosmos 1 4 0 2 .  B u t  I h o p e  my p o i n t  h a s  b e e n  
made.  D o e s  a l l  t h i s ,  o r  d o e s  it n o t ,  i n v o l v e  human v a l u e s ?  A ne-  
g a t i v e  a n s w e r  is p r e t t y  h a r d  t o  s w a l l o w .  Were i t  n o t  f o r  t h e  f a c t  
t h a t  human v a l u e s  a re  i r r e v o c a b l y  bound u p  w i t h  t e c h n i c a l  f a c t s ,  t h e n  
what  d i f f e r e n c e  w o u l d  i t  make t h a t  t h e  n e a r - E a r t h  e n v i r o n m e n t  m i g h t  
become g l u t t e d  w i t h  d e b r i s  a n d  o t h e r  p o l l u t a n t s ?  

L e t  m e  p r e s s  t h i s  t h e s i s  i n  a somewhat  d i f f e r e n t ,  p e r h a p s  more 
p e r s o n a l l y  e f f e c t i v e  way. S u p p o s e  o n e  o f  you e n g i n e e r s  o r  s c i e n t i s t s  
were t o  d i s c o v e r  a s i m p l e  new e q u a t i o n ,  s a y ,  on  t h e  p r o p o r t i o n a l i t y  
o f  some c h e m i c a l  w i t h  some p o l l u t a n t .  L e t  u s  assume t h a t  you are 
d e l i g h t e d  by t h i s  d i s c o v e r y .  B u t  s u p p o s e  t h e n  t h a t  someone comes 
a l o n g  a n d  d e m o n s t r a t e s  t o  you i n  some way t h a t  y o u r  d i s c o v e r y  w i l l  
h a v e  u t t e r l y  n o  p e r c e p t i b l e  e f f e c t  o n  human a f f a i r s  or  i n d u s t r y  o r  
p r o g r e s s  i n  s c i e n c e .  I d o n ' t  q u i t e  know how t h i s  w i l l  be demon- 
s t r a t e d  t o  you--but  l e t  u s  s u p p o s e  t h a t  you  h a v e  b e e n  c o n v i n c e d .  
What w o u l d  b e  y o u r  r e a c t i o n ?  T h i n k  a b o u t  it*. I s u g g e s t  t h a t  you 
m i g h t  f o r  a w h i l e  i n d u l g e  i n  a l i t t l e  s e c r e t i v e  f a n t a c i z i n g - - a  
v a c u o u s  m a t h e m a t i c a l  g a m e - p l a y i n g .  B u t  a f t e r  t h i s  u n p r o d u c t i v e  
p e r i o d  w a s  o v e r ,  would  you n o t  s e e k  a n o t h e r  l i n e  o f  r e s e a r c h ,  o n e  
t h a t  w o u l d  i n v o l v e  i n  some c o n c e i v a b l e  way human v a l u e s ?  

CONCLUSIONS 

I n  c l o s i n g  l e t  m e  r e e m p h a s i z e  what  I c o n s i d e r  t o  b e  t h e  t w o  m o s t  
i m p o r t a n t  p o i n t s  i n  my p a p e r .  F i r s t ,  t h e  b i f u r c a t i o n  o f  s c i e n c e  a n d  
e t h i c s ,  or more f u n d a m e n t a l l y  o f  f a c t  a n d  v a l u e ,  is n o t  m e r e l y  a n  
u n j u s t i f i e d  d i c h o t o m y .  I t  is a d i c h o t o m y  w h i c h ,  i f  p e r p e t u a t e d ,  c a n  
o n l y  become i n c r e a s i n g l y  p e r n i c i o u s .  And s e c o n d ,  a c l o s e l y  r e l a t e d  
c o n s i d e r a t i o n :  a s o l u t i o n  t o  t h e  p r o b l e m  o f  o v e r c r o w d i n g  o f  o b j e c t s  
i n  n e a r - E a r t h  o r b i t ,  a s  w e l l  a s  t h e  s o l u t i o n  t o  almost a n y  o t h e r  
e n v i r o n m e n t a l  p r o b l e m ,  r e q u i r e s  t h a t  moral f a c t o r s  b e  c o n s i d e r e d ,  
n o t  o n l y  as  r e l a t e d  t o ,  b u t  a s  i n s e p a r a b l y  bound u p  w i t h  t e c h n i c a l  
f a c t o r s .  
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