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ABSTRACT 

I n  t h e  l a s t  twenty  years ,  e x t e n s i v e  resources  have been devoted t o  t h e  
s o l u t i o n  o f  env i ronmenta l  problems, b u t  n o t  n e c e s s a r i l y  i n  t h e  most e f f e c t i v e  
way. As we do no t  have t h e  resources  t o  s o l v e  a l l  problems s imu l taneous ly ,  and 
s ince  s o l u t i o n s  t o  some problems may cause o r  aggrevate  o t h e r  problems, i t  be- 
comes necessary t o  cons ide r  a g l o b a l  systems approach t o  s e t t i n g  p r i o r i t i e s .  
The paper r a i s e s  a number o f  ques t i ons  t h a t  must be r o u t i n e l y  asked and answered 
and p o i n t s  o u t  t h a t  t h e  systems approach must i n c l u d e  economic, s o c i a l  and p o l i -  
t i c a l  f a c t o r s  bes ides  t h e  t r a d i t i o n a l  s c i e n t i f i c  and t e c h n i c a l  cons ide ra t i ons  
i n  o r d e r  to a r r i v e  a t  a p p r o p r i a t e  p r i o r i t i e s  and t o  produce s o l u t i o n s  which can 
be mean ing fu l  l y  implemented. 

The hazard o f  nuc lea r  war c o n s t i t u t e s  a un ique r i s k  o f  imminent environmen- 
t a l  ca tas t rophe.  Recent r e c o g n i t i o n  o f  t h e  env i ronmenta l  consequences o f  such 
a war, o f  t h e  " n u c l e a r  w in te r , "  p u t  an onus o n  those  s u i t a b l y  educated t o  under- 
stand t h e  scope o f  t h i s  t h r e a t  t o  pass on t h i s  unders tand ing  t o  t h e  p u b l i c ,  press 
and p o l i t i c i a n s .  S ince  t h e  t h r e a t  o f  n u c l e a r  war w i l l  be w i t h  us f o r  some t ime, 
s o l u t i o n s  t o  o t h e r  env i ronmenta l  problems must be pursued s imu l taneous ly .  

An i n t e g r a t e d  systems approach t o  env i ronmenta l  problems, when exp la ined  t o  
t h e  p u b l i c ,  can develop proper  p o l i t i c a l  suppor t  f o r  env i ronmenta l  so lu t i ons .  

INTRODUCTION 

Over twenty  yea rs  have passed s i n c e  Rachel Carson's " S i l e n t  Sp r ing "  p u t  
t h e  env i ronmenta l  movement on  t h e  map. A c o n s i d e r a b l e  amount o f  emot ional ,  
i n t e l l e c t u a l  and economic resources  has been spent  s i n c e  t o  keep o u r  p l a n e t  a 
h a b i t a b l e  p lace ,  and i t ' s  t i m e  t o  t a k e  s t o c k  o f  what we have accomplished, 
where we are ,  where w e ' r e  headed, and where we shou ld  be headed. 

It seems t h a t  t h e  resources  spent  t o  r e s o l v e  o r  a m e l i o r a t e  env imnmenta l  
problems have produced r e s u l t s ,  b u t  whether t h e  r e s u l t s  have been commensurate 
w i t h  t h e  resources  spent  i s  another  ques t ion .  F o r  one t h i n g ,  we seem t o  have 
no p r i o r i t i e s .  Ac t i ons  a r e  determined by  ad hoc groups w i t h  p e t  concerns:  
P ro tec t  t h i s  p a r t i c u l a r  scen ic  r i v e r ,  save t h e  whales, c l e a n  up t h i s  t o x i c  
waste dump. Governments d o n ' t  move un less  t h e y  a r e  pushed b y  one  o r  more o f  
these groups, and t h e n  t h e y  move i n  t h e  d i r e c t i o n  pushed and n o t  acco rd ing  t o  a 
p lan  based on  ana lys i s ,  p r i o r i t i e s .  l ong  t e r m  cons ide ra t i ons ,  e t c .  
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We bel ieve t h a t  t he  convenors o f  t h i s  symposium have provided an important 
se rv i ce  by pub l i sh ing  a C a l l  f o r  Papers w i t h  a Program Format l i s t i n g  31 top i cs ,  
some w i t h  subtopics, i n c l u d i n g  issues t h a t  can be addressed l o c a l l y ,  issues 
t h a t  can o n l y  be addressed on an i n t e r n a t i o n a l  l e v e l ,  and everyth ing i n  between. 
It i s  to be noted t h a t  subjects  l i k e  envirenmental p o l i t i c s ,  t h e  economics o f  
p o l l u t i o n ,  o r  environmental imper ia l ism were no t  t o  be found on t h e  l i s t .  Are 
t h e  i n d u s t r i a l i z e d  nat ions expor t ing t o  t h e  T h i r d  World t h e  very p o l l u t a n t s  
from which they have protected t h e i r  own c i t i z e n s ?  Are the  developing nat ions 
i gno r ing  t h e  c o s t l y  environmental lessons learned by t h e  advanced coun t r i es?  A 
P o l i s h - h e r i c a n  f r i e n d  from Los Angeles returned from a v i s i t  t o  the o l d  country 
w i t h  the  comment: "Here we c a l l  i t  a i r  p o l l u t i o n ,  t h e r e  they c a l l  i t  progress." 

How can we i n t e g r a t e  t h e  31 t o p i c s  o f  t h e  Program Format i n t o  a system 
t h a t  takes account o f  t h e i r  r e l a t i o n  t o  each o the r  and o f  t h e  p o l i t i c a l ,  econo- 
mic and o the r  c o n s t r a i n t s  l i m i t i n g  our  environmental op t i ons?  To pu t  a conve- 
n i e n t  handle on t h i s  question, we decided t o  borrow a term from psychology and 
t i t l e  our  e f f o r t  as a Gesta l t  approach t o  t h e  environment. 

Having def ined our  ob jec t i ve ,  we are immediately beset by questions which 
must be answered before we can perform our  main task. Do a l l  environmental 
problems c a r r y  equal weight? I f  not, what sca le do we apply? What do you do 
when one person's a i r  p o l l u t i o n  i s  another 's  progress? How do you compare long 
range and immediate problems? What about t h e  environmental t h r e a t  t h a t  can 
preempt a l l  o the rs?  This l i s t  o f  questions i s  n o t  comprehens4ve. bu t  i t ' s  
enough to prov ide a framework f o r  our endeavor. 

CAN APPLES BE SUBTRACTED FROM PEARS? 

Engineers have a way o f  making dec is ions c a l l e d  Engineering Economy. I f  
two o r  m r e  types o r  arrangements o f  power p l a n t  can produce the des i red amount 
o f  e l e c t r i c i t y ,  t h i s  method w i l l  i d e n t i f y  t he  p l a n t  which w i l l  d e l i v e r  t h e  e lec-  
t r i c i t y  a t  t h e  lowest cos t  per k i l o w a t t  hour over  t h e  l i f e  of t he  p r o j e c t  and, 
usual ly ,  t h a t  i s  t h e  p l a n t  t h a t  w i l l  be b u i l t .  I n  recent years, we have learned 
t h a t  t h i s  method has some shortcomings; i t  does not ,  f o r  instance, consider 
environmental f ac to rs ,  p u b l i c  sa fe ty  o r  long term a v a i l a b i l i t y  o f  f u e l .  We 
have now extended our  s tud ies beyond engineering economy t o  deal w i t h  t h e  above 
f a c t o r s  i n  order  to g ive us t h e  complete p i c tu re .  

Can you compare t h e  sa fe ty  o f  a 
c o a l - f i r e d  power p l a n t  w i t h  t h a t  o f  a nuclear power p l a n t  by sub t rac t i ng  poten- 
t i a l  meltdown casua l t i es  from p o t e n t i a l  coal  mine accident v i c t ims?  What about 
t h e  l i n g e r i n g  hazards from rad ioac t i ve  wastes? Can apples be subtracted from 
pears? 

Apples are not  pears and can ' t  be subtracted from pears, bu t  apples and 
pears can change places. D i f f e r e n t  people have d i f f e r e n t  values, r e l i g i o n s ,  
etc. I f  a sh r ine  i s  to be f looded by a h y d r o e l e c t r i c  p r o j e c t ,  I see i t  as an 
apple i f  the  sh r ine  belongs t o  my d e i t y  and as a pear i f  i t  belongs t o  your 
de i t y .  

Complete p i c t u r e ?  I s  the re  such a t h i n g ?  

You ' l l  see i t  j u s t  t he  o t h e r  way around. 

I S  THE CURE WORSE THAN THE DISEASE? 

Humans are impulsive and impat ient  and overconf ident  i n  t h e i r  power t o  
shape t h e i r  environment. When we encounter a problem, we tend t o  grab f o r  any 
s o l u t i o n  w i t h i n  reach and t o  apply i t  wi thout  much de l i be ra t i on .  Indoor a i r  
p o l l u t i o n  i s  p a r t i a l l y  t h e  r e s u l t  o f  energy conservation. Are the  na tu ra l  
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resources  we save w o r t h  t h e  formaldehyde we now i n h a l e  as a r e s u l t  o f  i n s u l a -  
t i n g  o u r  l i v i n g  space w i t h  urea formaldehyde r e s i n s ?  O r  i s  t h e  c u r e  worse than 
t h e  d isease? 

We p u t  c a t a l y t i c  conve r te rs  o n  v e h i c l e s  t o  reduce a i r  p o l l u t i o n .  Some o f  
these v e h i c l e s  o p e r a t e  i n  areas where a i r  p o l l u t i o n  i s  n o t  a problem b u t  where 
c a t a l y t i c  conve r te rs  cause grass  f i r e s ,  a bad c u r e  where t h e r e ' s  no d isease i n  
t h e  f i r s t  p lace. Should we e l i m i n a t e  c a t a l y t i c  c o n v e r t e r s ?  Not u n t i l  something 
b e t t e r  comes a long,  b u t  c o u l d  we be more s e l e c t i v e  about t h e i r  a p p l i c a t i o n ?  

Foo ls  rush  i n  where w ise  men dare  n o t  t r e a d ,  and we must f i n d  a m idd le  
ground between t h e  two, s i n c e  we can a f f o r d  n e i t h e r  t h e  a loo fness  o f  t h e  w ise  
nor  t h e  impu ls iveness  o f  t h e  f o o l s .  We must move ahead w i t h  o u r  env i ronmenta l  
s o l u t i o n s ,  b u t  we must ask some ques t ions  as we go. The f i r s t  ques t i on  shou ld  
always be: 

Energy c o n s e r v a t i o n  has been one o f  t h e  g r e a t  env i ronmenta l  v i r t u e s  o f  t h e  
l a s t  decade. To reduce t h e  h e a t i n g  o r  c o o l i n g  l o a d  o f  a b u i l d i n g ,  we t a k e  i n  
l e s s  o u t s i d e  a i r  and r e c i r c u l a t e  more a i r .  How many o f  us have asked why we 
had so many a i r  changes i n  t h e  f i r s t  p lace  o r  why, indeed, these  a i r  changes were 
a c t u a l l y  mandated by  b u i l d i n g  codes. I f  we d i d  ask t h i s  ques t ion ,  we m igh t  
f u r t h e r  specu la te  as t o  whether t h e  a i r  changes were i n tended  t o  d i l u t e  concen- 
t r a t i o n s  o f  any substances d e t r i m e n t a l  t o  human h e a l t h  o r  comfor t .  U l t i m a t e l y ,  
we might  r e c i r c u l a t e  more a i r ,  b u t  a t  t h e  same t i m e  p r o v i d e  some t y p e  o f  f i l t e r  
i n  t h e  r e c i r c u l a t i o n  duc t  t o  remove formaldehyde, radon, c i g a r e t t e  s m k e  o r  
k i  t chen odors.  

"Why has i t  been done t h i s  way up t o  now?" 

We m i g h t  a l so  ask some ques t ions  about t h e  i n h e r e n t  p r o p e r t i e s  o f  t h e  mate- 
r i a l s  we c o n s i d e r  i n c o r p o r a t i n g  i n t o  o u r  s o l u t i o n .  Are t h e y  flammable? b i o l o -  
g i c a l  l y  a c t i v e ?  r a d i o a c t i v e ?  How much energy conserva t i on  has been achieved 
w i t h  asbestos i n s u l a t i o n ,  some o f  i t  exposed and f r i a b l e ?  We m igh t  be a b l e  t o  
rep lace  some chemical  p e s t i c i d e s  by  i m p o r t i n g  a p r e d a t o r  o f  t h e  p e s t  o f  t h e  
week, b u t  what i s  o u r  p reda to r  go ing  t o  e a t  nex t  week, a f t e r  t h i s  week's pes t  
has been e rad ica ted?  

F i g u r e  1 shows how easy i t  i s  t o  run  i n t o  non -so lu t i ons  when t a c k l i n g  e n v i -  
ronmental  problems. I f  t h e  answers t o  o u r  ques t i ons  l e a d  t o  a box w i t h  rounded 
ends, i n  t h i s  case i f  they  l ead  us s t r a i g h t  down, we have a usab le  s o l u t i o n .  
On t h e  upper r i g h t ,  we have a temporary s o l u t i o n ,  and a l l  t hose  dead ends w i t h  
r e c t a n g u l a r  boxes a r e  j u s t  t h a t ,  dead ends. F i g u r e  l o a s k s  o n l y  a few o f  t h e  
ques t ions  t h a t  must be answered when s o l v i n g  env i ronmenta l  problems, and a l ready  
t h e  odds seem t o  be s tacked a g a i n s t  us. The ques t i ons  t h a t  f o l l o w  w i l l  make 
t h e  ques t i ons  posed so f a r  l ook  easy. 

WHOSE OX I S  BEING GORED? 

We a r e  a l l  p a r t  o f  t h e  problem, and we a l l  t h i n k  t h a t  o u r  c o n t r i b u t i o n  t o  
t h e  problem i s  l e s s  than  o u r  ne ighbor 's .  Obviously,  my tonedeaf ne ighbor  impo- 
ses a g r e a t e r  i n s u l t  upon t h e  environment by p r a c t i c i n g  h i s  French horn  than  I 
do by sp ray ing  my y a r d  w i t h  p e s t i c i d e s .  He 's  an o r g a n i c  gardener and disagrees. 
Have you  ever  shared an o f f i c e  w i t h  a c i g a r e t t e  s m k e r  who i n s i s t e d  t h a t  he pro-  
duced l e s s  a i r  p o l l u t i o n  than  you r  au tomobi le?  I ' v e  n o t i c e d  t h a t  t h e  most un- 
compromising e n v i r o n m e n t a l i s t ,  t h e  one who opposes any and a l l  energy p r o j e c t s  
o t h e r  t h a n  conserva t i on ,  w i l l  h a p p i l y  commit vas t  amounts o f  f o s s i l  f u e l s  t o  
reach t h e  mounta in  he wants t o  c l imb.  We can each p o i n t  a t  t h e  ne ighbor  t o  t h e  
l e f t  and t h e n  t u r n  around t o  p o i n t  a t  t h e  ne ighbor  t o  t h e  r i g h t  and, f i n a l l y ,  
we can break t h e  c i r c l e  and p o i n t  a t  Number One and ask:  Why me?" Most o f  
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us, e s p e c i a l l y  t hose  f rom t h e  more i n d u s t r i a l i z e d  p a r t s  o f  t h e  wor ld ,  can  answer 
t h a t  ques t i on  t h u s :  "Because you have been l i v i n g  beyond you r  e c o l o g i c a l  means, 
and you r  c r e d i t  i s  runn ing  out." Our employers and research  g r a n t s  may have 
p a i d  o u r  way t o  b e a u t i f u l  Miami Beach, b u t  o u r  env i ronmenta l  consc ience must 
pay f o r  t h e  j e t  f u e l  as we l l .  

WHAT HAPPENED TO THE FREE LUNCH? 

P r a c t i c a l l y  eve ry  m v e  t o  p r o t e c t  t h e  environment c a r r i e s  a p r i c e  tag ,  and 
o f t e n  t h e  p r i c e  i s  p a i d  by those  l e a s t  a b l e  t o  pay. O f ten  i n d u s t r i a l  employers 
r a l l y  t h e i r  workers  a g a i n s t  p o l l u t i o n  c o n t r o l  requ i rements  by  t h r e a t e n i n g  t o  
c l o s e  the. p l a n t  i f  t h e  requ i rements  a r e  imposed. Sometimes t h i s  i s  j u s t  a 
ploy,  b u t  many t imes  t h e  p l a n t  i s  o b s o l e t e  and o n l y  m a r g i n a l l y  p r o f i t a b l e  and, 
w i t h  s u i t a b l e  t a x  w r i t e - o f f s ,  c l o s i n g  t h e  p l a n t  may n o t  be  a bad dea l  f o r  t h e  
owner. 

Are  we about to face  t h e  workers  who a r e  about  t o  l o s e  t h e i r  j o b s ?  Are  we 
prepared t o  f a c e  t h e i r  f a m i l i e s ?  I t ' s  no c o n s o l a t i o n  t o  t h e s e  workers and fami -  
l i e s  t h a t  new j o b s  may b e  c rea ted  elsewhere i n  a new p l a n t  meet ing  a l l  env i ron -  
mental standards.  Are we go ing  t o  cons ign  t h e s e  f a m i l i e s  t o  t h e  w e l f a r e  r o l l s  
o r  a r e  we go ing  t o  p rese rve  t h e i r  d i g n i t y ?  A r e  we prepared t o  pay t h e  f u l l  p r i c e  
o f  env i ronmenta l  improvements o r  do we s t i l l  bel'ieve i n  a f r e e  lunch, t h e  lunch 
pa id  f o r  by  those  l e a s t  a b l e  t o  pay? 

I f  we dec ide  to shou lder  o u r  mora l  r e s m n s i b i l i t y .  we may have t o  make sub- 
s t a n t i a l  changes i n  o u r  e n t i r e  s o c i a l  s t t u c t u r e .  
Research I n s t i t u t e ' s  i t s  nex t  symposium c o u l d  be t h e  accommdat ion  of  
and s o c i a l  impacts o f  env i ronmenta l  a c t i o n .  

f h e  t o p i c  o f  t h e  

WHY DID THE FORMAT OMIT THE MOST URGENT TOPIC? 

We y lossed  o v e r  t h e  word " p r i o r i t i e s '  e a r l i e r  i n  o u r  paper, and 

lean  A i r  
economic 

t ' s  t i m e  
t o  r e t u r n  t o  it. A l thouyh o i l  l eaks  c o n s t i t u t e  an i m m e d i a t e  problem, i t ' s  
always a l o c a l  problem. A l though t h e  the rma l  e f f e c t  o f  t h e  carbon d i o x i d e  i n -  
crease i n  o u r  a t m s p h e r e  may be  worldwide, i t  does n o t  c o n s t i t u t e  a t h r e a t  o f  
immediate ca tas t rophe.  One immediate wor ldwide  c a t a s t r o p h i c  t h r e a t  t o  t h e  e n v i -  
ronment today overshadows a l l  o the rs ,  t h e  t h r e a t  o f  nuc lea r  war. 

Why was t h i s  t o p i c  m i s s i n g  f rom t h e  Format? Indeed, u n t i l  l a s t  December, 
when Science pub l i shed  t h e  r e p o r t s  by  R. P. Turco e t  a l .  and b y  P. R. E h r l i c h  
e t  al.,environmental p r o f e s s i o n a l s  had g i ven  l i t t l e  thought  t o  t h e  env i ron -  
mental consequences o f  nuc lea r  war. S ince  o u r  c a p a c i t y  t o  c r e a t e  t h e  "nuc lea r  
w in te r "  has been w i t h  us f o r  some decades, why have we f a i l e d  t o  f a c e  t h e  issue? 

F i r s t ,  humans tend  t o  
a t tack  problems t h a t  appear t r a c t a b l e  and t h a t  can be de f i ned ,  i n c l u d i n g  t i m e  
necessary f o r  s o l u t i o n ,  i n  a g r a n t  a p p l i c a t i o n .  Second, f o r  many yea rs  now, we 
have t r u s t e d  de te r rence  t o  p revent  nuc lea r  war. Why work on  a n o n e x i s t i n g  prob- 
lem? U n f o r t u n a t e l y ,  when t h e  l eaders  o f  one o f  t h e  superpowers s t a r t  t o  t a l k  
o f  p r e v a i l i n g  i n  a nuc lea r  war, i t ' s  t i m e  t o  wake up. Th i rd ,  we come back t o  
our e a r l i e r  p o i n t ,  t h a t  env i ronmenta l  p o l i c y  i s  made by  ad hoc groups w i t h  p e t  
issues. Nuc lear  war i s  n o t  a p a r o c h i a l  problem. The env i ronmenta l  e f f e c t s  o f  
even a l i t t l e  nuc lea r  war can be expected t o  overshadow a l l  t h e  o t h e r  env i ron -  
mental problems we a r e  now addressing. 

The answer t o  t h i s  ques t i on  comes i n  seve ra l  pa r t s .  
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WHAT CAN BE DONE TO REACH A GESTALT SOLUTION? 

We have supplemented engineering economy stud ies w i t h  environmental impact 
statements, a step i n  the  r i g h t  d i r e c t i o n .  The p rev ious l y  r a i s e d  questions and 
examples i n d i c a t e  a need f o r  a f u r t h e r  s tep i n  broadening t h e  range o f  i n v e s t i -  
ga t i on  p r i o r  to decisionmaking. 

Once we r e a l i z e  t h a t  a l l  i n s u l t s  t o  the  environment are not  equal, t h a t  
few, i f  any, a re  unrelated t o  o t h e r  i n s u l t s ,  and t h a t  resources t o  deal w i t h  
them a r e  l i m i t e d ,  we have the  bas is  f o r  a systems approach t o  environmental 
problems. No doubt, t h i s  paper w i l l  i n s p i r e  someone t o  set  up another computer 
model o r  o n l y  a modest dec i s ion  t ree.  Decis ion t r e e s  and computer models 
requ i re  assumptions, and o f  course we can make no dec is ions wi thout  assump- 
t i ons ,  bu t  unless we recognize the  f r a g i l i t y  o f  our  assumptions and have an 
open mind t o  t u n i n g  these assumptions as we ask ourselves whether we're sub- 
t r a c t i n g  apples from pears, whether t h e  cure might  be worse than the  disease, 
etc., w e ' l l  be no b e t t e r  o f f  than before. 

There w i l l  be a p r i c e  t o  be paid, and we must consciously decide t h a t  the 
p r i c e  w i l l  be pa id  by those i n  t h e  best p o s i t i o n  t o  pay i t . Not o n l y  i s  t h i s  
t h e  mora l l y  r i g h t  approach, but  i t  i s  the  o n l y  approach t h a t  has a chance o f  
working. I f  we hand t h e  b i l l  t o  those who don ' t  have t h e  co in,  t he  b i l l  w i l l  
no t -be  paid, and our " so lu t i on "  comes t o  naught. F ly-by-Ni te  E l e c t r o p l a t i n g  
Company may have dumped t o x i c  wastes down t h e  y u l l y  i n  back f o r  t h i r t y  years, 
but  a l l  o f  F l y -by -N i te ' s  earnings du r ing  those decades wouldn't  begin t o  pay 
f o r  t he  cost  o f  c leaning up the  aqui fer ,  much less the  company's cu r ren t  assets. 
On t h e  i n t e r n a t i o n a l  l eve l ,  those coun t r i es  wi thout  access t o  o t h e r  sources of; 
energy w i l l  denude t h e i r  f o r e s t s  from lack o f  choice, so i t  behooves t h e  "haves 
to  do w i t h  l ess  so t h a t  t h e  "have nots'' w i l l  be ab le t o  share, l e s t  t he  l a t t e r  
be d r i ven  t o  commit damage t o  t h e  environment. 

I f  an environmental assessment o f  some k ind  had been conducted p r i o r  t o  
the  founding o f  t h e  c i t y  o f  Los Angeles, i t  would probably have been b u i l t  i n  a 
l o c a t i o n  l ess  subject  t o  a i r  i nve rs ions  and more subject  t o  r a i n f a l l .  I f  we 
had i t  t o  do over, our  i n d u s t r y  would a l l  have been equipped w i t h  1984 s t a t e  o f  
t h e  a r t  p o l l u t i o n  c o n t r o l  equipment. I f  and i f  and i f .  A t  t h i s  t ime, i t  i s  
impossible t o  c o r r e c t  t h e  environmental mistakes o f  t he  past  wi thout  consider- 
able soc ia l  upheavals. We would not  suggest t h e  r e l o c a t i o n  o f  t h e  e n t i r e  
populat ion o f  Los Angeles, y e t  we are prepared t o  c lose  an i n d u s t r i a l  f a c i l i t y  
t h a t  f a i l s  t o  meet a i r  emission standards. I t ' s  t ime f o r  us t o  accept our 
r e s p o n s i b i l i t y  f o r  t h e  soc ia l  problems inherent  i n  environmental so lu t ions.  
This does not  mean t h a t  we continue to ignore environmental i n s u l t s  i n  o rde r  to 
avoid soc ia l  problems, bu t  r a t h e r  t h a t  we accept the  s o c i a l  problems as p a r t  o f  
t h e  environmental ones. I f  any representat ives o f  t h e  United States Environ- 
mental P ro tec t i on  Agency a re  present, hope fu l l y  you w i l l  bear t h i s  i n  mind when 
you r u l e  on what i s  and what i s  not  an essen t ia l  p a r t  o f  a p r o j e c t ,  i.e. grant  
f undable. 

F igure 2 shows, a suggested dec i s ion  t r e e  which po in ted l y  inc ludes socio- 
economic impacts a s ' a  cos t  t h a t  must be addressed i n  f u l l .  We must so lve many 
environmental problems, and our resources are inadequate f o r  complete so lu t i ons  
t o  a l l  o f  them. For those problems, however, f o r  which we a re  no t  w i l l i n g  o r  
ab le to pay i n  f u l l ,  such as t h e  r e l o c a t i o n  o f  Los Angeles, we have t o  go back 
f o r  l ess  ambitious solut ions. 

Previously, we ind i ca ted  t h a t  nuc lear  war could make a l l  o the r  environ- 
mental issues m o t .  Does t h i s  lead t o  t h e  i n e v i t a b l e  conclus ion t h a t  we should 
drop whatever e l s e  we are doing and work to ave r t  nuclear war? I t ' s  no t  a ques- 
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t i o n  o f  one o r  t h e  o the r .  Given ou r  p r i v i l e d g e d  educat ional  s t a t u s  o n  env i ron-  
mental mat ters ,  t hose  o f  us assembled here have a s p e c i a l  r e s p o n s i b i l i t y  t o  i n -  
form our  p o l i t i c a l  d e c i s i o n  makers, as w e l l  as t h e  genera l  p u b l i c  and t h e  press, 
o f  t h e  r e a l  env i ronmenta l  hazards assoc ia ted  w i t h  nuc lea r  war, even w i t h  t h a t  
u n l i k e l y  prospect,  " l i m i t e d  nuc lea r  war." Media coverage o f  t h e  Science r e p o r t s  
l a s t e d  o n l y  24 hours. It i s  up t o  us t o  ge t  t h e  s u b j e c t  back on to  t h e  f r o n t  
page and onto t h e  t e l e v i s i o n  screen. None o f  t h i s  r e l i e v e s  us o f  o u r  more mun- 
dane tasks.  The nuc lea r  war t h r e a t  i s  l i a b l e  t o  be w i t h  us f o r  a l o n g  t ime, 
and i n  t h e  meantime hazardous waste dumps c o u l d  p r o l i f e r a t e ,  pr ime a g r i c u l t u r a l  
land c o u l d  be paved o v e r  and, c e r t a i n l y ,  t h e  carbon d i o x i d e  c o n c e n t r a t i o n  o f  
t h e  a t m s p h e r e  w i l l  increase. 

No doubt, t h e  f u t u r e  w i l l  b r i n g  new envi ronmenta l  problems t h a t  we havn ' t  
even dreamed o f  u n t i l  now, and some o f  t oday ' s  low p r i o r i t y  problems w i l l  t ake  
on major  s i g n i f i c a n c e  as a r e s u l t  o f  f u t u r e  events. Any system t h a t  we develop 
t o  gu ide o u r  o v e r a l l  env i ronmenta l  e f f o r t  and emphasis must be s u f f i c i e n t l y  
f l e x i b l e  to accomda te  new problems and p r i o r i t i e s .  Our program must be pre-  
pared f o r  t oday ' s  wonder remedy t u r n i n g  i n t o  t o m r r o w ' s  nightmare. A f t e r  World 
War 11, DOT and t h e  atom seemed t o  o f f e ' r  no th ing  b u t  o p p o r t u n i t i e s ;  t h e  head- 
aches came l a t e r .  Al though we a re  probably  m r e  cau t ious  about o u r  oppor tun i -  
t i e s  now, we should be prepared f o r  unpleasant su rp r i ses .  Every e n t e r p r i s e  
should c a r r y  a d i s a s t e r  p l a n  w i t h  i t ; h o p e f u l l y  i t  w i l l  never  be needed, b u t  i f  
t h i n g s  go wrong, t h e  r e s u l t s  can be m i t i g a t e d .  

HOW DOES I T  ADD UP? 

Waking up i n  t h e  m r n i n g ,  i t ' s  a p leasu re  t o  l ook  o u t  t h e  window and see 
t h a t  t h e  b i r d s  and t h e  bees a r e  s t i l l  o u t  t he re ,  t h a t  t h e  s i l e n t  s p r i n g  has n o t  
descended upon us, a t  l e a s t  n o t  y e t .  Fo r  t h a t  ma t te r ,  t h e  l a s t  twenty years 
have witnessed a p e r s i s t e n t  e f f o r t  t o  coun te r  mankind's i n s u l t s  t o  t h e  env i ron -  
ment. A c t u a l l y ,  i t  has n o t  been a s i n g l e  e f f o r t  b u t  a number o f  separate and 
u s u a l l y  uncoord inated e f f o r t s ,  and c r e d i t  f o r  t hese  e f f o r t s  be lonys m r e  t o  
o r d i n a r y  out raged c i t i z e n s  than  t o  us, who should have been t h e  most alarmed 
because o f  ou r  p r o f e s s i o n a l  knowledge. 

We have come t o  t h e  p o i n t  where t h e  o r d i n a r y  c i t i z e n  i s  dependent upon t h e  
p ro fess iona ls  f o r  guidance. It i s  one t h i n g  t o  v o i c e  t h a t  e c o l o g i c a l  p l a t i t u d e  
t h a t  e v e r y t i n g  i s  i n t e r r e l a t e d ;  i t ' s  an e t e r n a l  j o b  t o  i d e n t i f y  t h e  r e l a t i o n -  
ships.  Modern sc ience has p rov ided  us w i t h  a g r e a t  many t o o l s  f o r  t h i s  job,  
and we have t o  use these t o o l s  t o  p l a c e  o u r  i n d i v i d u a l  env i ronmenta l  p r o j e c t s  
i n t o  a proper  perspect ive.  Not o n l y  w i l l  t h i s  enable us t o  do a b e t t e r  p ro fes -  
s i o n a l  j ob ,  i t  w i l l  r e s u l t  i n  our  a b i l i t y ,  and r e s p o n s i b i l i t y ,  t o  educate t h e  
non-profess ional  env i ronmen ta l i s t s  who, i n  t u r n ,  w i l l  do a m r e  meaningfu l  j o b  
when p ressu r ing  p o l i t i c i a n s  i n t o  environmental  ac t i on .  

Our f i n a l  recommendation i s  t h e  same one we have g i ven  throughout  t h i s  pa- 
per.  Ask quest ions and i n s i s t  upon answers. Some answers w i l l  come o u t  o f  your 
p ro fess iona l  i n v e s t i g a t i o n s ,  and some w i l l  come f rom your  conscience, b u t  o t h e r  
answers w i l l  have t o  come f rom s o c i e t y  as a whole, and i t ' s  a l o t  m r e  d i f f i c u l t  
t o  g e t  an adequate answer f rom t h i s  many-headed m n s t e r  t han  i t  i s 4 0  n a i l  down 
even you r  conscience. Unless we g e t  answers, and s a t i s f a c t o r y  answers a t  t h a t ,  
t o  ques t i ons  o f  t h e  k i n d  we have r a i s e d  here,  we w i l l  f i n d  a t  l e a s t  one new 
environmental  problem a t  ou r  door f o r  every one we solve.  I f  we persevere,  how- 
ever,  t h e  G e s t a l t  approach can produce t h e  i n s i g h t  necessary t o  make s i g n i f i c a n t  
headway toward conquer ing environmental  problems and, i f  we go p u b l i c  w i t h  ou r  
i n s i g h t ,  we should develop t h e  p o l i t i c a l  suppor t  o u r  endeavor deserves. 




