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SOME DANGEROUS MISCONCEPTIONS CONCERNING 
OPERATIONAL RESEARCH AND APPLIED SYSTEMS 
ANALYSIS 

Ro l fe  Tomlinson 

A c o l l e a g u e  o f  mine once s a i d  t h a t  t h e r e  w e r e  two k i n d s  o f  
peop le  i n  t h e  wor ld-- those who b e l i e v e d  t h a t  t h e r e  w e r e  two k i nds  
o f  peop le  i n  t h e  wor ld ,  and t h o s e  who d i d  n o t .  I t  is a good p o i n t ;  
f o r  t h e  t emp ta t i on  t o  s i m p l i f y  and d i v i d e  t h e  wor ld  i n t o  a s m a l l  
number o f  d i s t i n c t  c a t e g o r i e s  i s  v e r y  g r e a t .  I t  i s  a l s o  ve ry  
dangerous.  

The h i s t o r y  o f  o p e r a t i o n a l  r e s e a r c h  and sys tems a n a l y s i s  is  
s t r o n g  ev idence  o f  t h i s  tendency.  I n  o r d e r  t o  d e f i n e  t h e  s u b j e c t  
it h a s  been s u c c e s s i v e l y  narrowed down, renamed as p a r t  o f  t h e  
broaden ing p r o c e s s ,  narrowed, renamed, e tc . ,  etc.  There is  l onge r  
even a commonly accep ted  name t h a t  d e s c r i b e s  what I p r a c t i c e  and 
a m  now t a l k i n g  about .  I s h a l l  c a l l  it ORASA! (Tomlinson, 1977) .  

D e f i n i t i o n s  are n e c e s s a r i l y  o f  t h e  form 'ORASA i s  . . . I  and 
v a r i o u s  w r i t e r s  and s p e a k e r s ,  hav ing  f a i l e d  w i t h  s i n g l e  d e f i n i -  
t i o n s ,  have t r i e d  t o  produce sets o f  s t a t e m e n t s  t h a t  w i l l  d e f i n e  
t h e  s u b j e c t  more p r e c i s e l y .  Go t o  any meet ing  on t h e  s u b j e c t  and 
l i s t e n  f o r  t h e  dogmat ic  s ta temen ts .  They a r e  a l l  i nadequa te ,  and 
are, I b e l i e v e ,  doomed t o  b e  so .  For  ou r  s u b j e c t  is u n a l t e r a b l y  
complex, as complex as t h e  r e a l i t y  w e  study-- the r e a l i t y  o f  
decis ion-making i n  a s o c i a l  c o n t e x t .  Such r e a l i t y  can o n l y  be 
con ta ined  w i t h i n  dogmat ic  s t a t e m e n t s  i f  t h o s e  s t a t e m e n t s  are s o  
b land  as t o  be un in fo rmat i ve .  I have come t o  b e l i e v e  t h a t  dog- 
matic axioms abou t  o u r  s u b j e c t  are i n c o r r e c t ,  and t h e r e f o r e  l ies,  
and dangerous l ies a t  t h a t .  I f  t h a t  seems t o  b e  an o v e r s t a t e n e n t  
l e t  m e  remind you t h a t  t h e  most dangerous l ies  a r e '  t h o s e  t h a t  

(a )  c o n t a i n  a l a r g e  e lement  o f  t r u t h  
( b )  say  what  t h e  l i s t e n e r  wants  t o  h e a r .  



Such dogmatic s t a t e n e n t s  a r e  dangerous. They have t h e  p e r s u a s i v e  
power o f  t r u t h  b u t  they  are-att the best - -near  t r u t h s .  

One response  t o  t h i s  b e l i e f  would b e  t o  t u r n  away from any 
s e r i o u s  a t t emp t  a t  d e f i n i t i o n  'ORASA i s  what I d o ' ,  is one re- 
sponse. A more h o n e s t  pa th  i s  t o  accep t  t h e  complexi ty  o f  l i f e  
f o r  what it is ,  t o  r e p l a c e  t h e  axioms by n e a r - t r u t h s  and t o  ana- 
l y s e  w i th  c a r e  what t h e  e l e n e n t s  o f  t r u t h  and u n t r u t h  may be.  The 
r e s u l t  may n o t  be  a l o g i c a l  dichotomy-- i t  w i l l  l e a d  t o  a genu ine 
understanding.  

I propose,  t h e r e f o r e ,  t o  d e s c r i b e  seven ' n e a r - t r u t h s ' ,  which 
would f o r  t h e  most p a r t  b e  s t r o n g l y  accep ted  by ORASA p r a c t i t i o n e r s .  
But none o f  them a r e  a b s o l u t e  t r u t h s ,  and t hey  c o n t a i n  t h e  seeds  
o f  d i s a s t e r  i f  t h e i r  l i m i t a t i o n s  a r e  n o t  recogn ised.  I n  t r u t h ,  
they  - a r e  dangerous. 

NEAR TRUTH NO. 1--0RASA I S  PROBLEM SOLVING 

Th is  is perhaps t h e  most impor tan t  and t h e r e f o r e  dangerous 
nea r - t r u th  o f  a l l ,  s imply because t h e  t r u t h  o f  it is s o  impor tan t .  
The t r ukh  has  t o  b e  s t a t e d  and r e s t a t e d  w i t h  power and p e r s i s t e n c e ,  
s i n c e  it is  t h e  v e r y  essence  o f  t h e  s u b j e c t .  The most dangerous 
opponents o f  ORASA are t h o s e  who would t r y  t o  push t h e  s u b j e c t  i n t o  
some e a s i l y  l a b e l l e d  p igeon-hole,  such a s  'mathemat ica l  techniquesf .*  
I t  is easy t o  unders tand why such a t t emp ts  a r e  made s o  r e p e t i t i v e l y .  
L i f e  i n  most o r g a n i s a t i o n s ,  and p a r t i c u l a r l y  i n  u n i v e r s i t i e s ,  i s  
r e g u l a t e d  by t h e  concep t  o f  f unc t i ona l i sm .  Everyone has  t o  b e  de- 
f i n e d  by h i s  f u n c t i o n  or  h i s  f i e l d  o f  knowledge. I f  on ly  one cou ld  
' p l a c e '  t h e  ORASA e x p e r t  as, s a y ,  t h e  person t o  ca l l  on when t h e r e  
is a conpu te r  problem t o  s o l v e ,  o r  a p i e c e  o f  mathemat ical  a n a l y s i s  
t o  b e  done. Th is  would make it e a s i e r  t o  p l a c e  ORASA s t a f f  i n  t h e  
h ie ra rchy ,  a s  w e l l  a s  l e a v i n g  it easy  t o  dec ide  when ORASA should  
be c a l l e d  i n .  I t  becomes a s e r v i c e  f u n c t i o n ,  s a f e l y  remote from 
p o l i c y  ques t i ons .  

Th i s  
problems, 
cope w i t h  

i s ,  o f  c o u r s e ,  n o t  what ORASA i s  about .  I t  i s  abou t  - 
r e a l  s i t u a t i o n s  where peop le  and o r g a n i s a t i o n s  have t o  
i s s u e s  t hey  d o  n o t  f u l l y  unders tand ,  and where an ade- 

q u a t e  answer canno t  b e  prov ided by expe r i ence ,  e i t h e r  o f  t h e  
decision-makers o r  t h e i r  t e c h n i c a l  a d v i s e r s .  ORASA s t a r t e d ,  and 
had s o m e  of  i t s  m o s t  s p e c t a c u l a r  successes ,  i n  t h e  pe r i od  1937- 
1945 when t h e r e  w e r e  no techn iques  a v a i l a b l e  and when t h e  problems 
f a c i n g  t h e  m i l i t a r y  decis ion-makers w e r e  immediate and cou ld  n o t  
be  de fe r red .  From t h e  s t a r t  t h e  s u b j e c t  was problem or ien ted- -  
and, i n c i d e n t a l l y ,  s c i e n t i f i c ,  sys temic  and non -d i sc ip l i na ry .  
Problems must b e  t a c k l e d  a s  t hey  are, w i t h  t h e  f u l l  range o f  know- 
l edge  and techn iques  o b t a i n a b l e  from any sou rce  b rough t  t o  b e a r  
i n  a coord ina ted  approach. That  is s t i l l  t h e  ORASA way. 

* Indeed it is because t h e  ph rase  ' o p e r a t i o n s  r e s e a r c h '  seems t o  
have become s o  c l o s e l y  i d e n t i f i e d  w i t h  ' t e c h n i q u e 1 - - t h a t  I have 
been fo r ced  t o  c o i n  my own ph rase  ORASA, which cou ld  b e  i n t e r -  
p r e t e d  a s  Ope ra t i ona l  - Research and/or Appl ied Syster -s  Ana lys is .  



But,  i s  it n e c e s s a r i l y  problem-solv ing? I t  i s  t r u e  t h a t  i f  
you look a t  t h e  work o f  any in-house team, you w i l l  f i n d  many 
t a s k s ,  bo th  a t  s t r a t e g i c  and t a c t i c a l  l e v e l s ,  t h a t  c l e a r l y  a r e  
problem so l v i ng .  They may concern an investment  p roposa l ,  a l o g i s -  
t i c  o p e r a t i o n  o r  perhaps some q u e s t i o n  o f  o r g a n i s a t i o n  o r  proce- 
dure .  A c l e a r  requ i rement  is fo rmu la ted  and t h e  answer i s  pro- 
v ided i n  t h e  form o f  a p roposa l ,  a s t a t i s t i c a l  s t a t e m e n t ,  or a 
computer program. The problem is ' s o l v e d ' .  Most o f  t h e  i d e n t i f i -  
a b l e  f i n a n c i a l  s a v i n g s  i n  i n d u s t r i a l  ORASA teams come from such 
work. Neve r the less ,  t h e  Ope ra t i ona l  Research Execu t i ve  of  t h e  
Na t iona l  Coal Board d iscovered  t h a t  o v e r  a pe r i od  o f  y e a r s  on ly  
15% of t h e i r  t a s k s  came i n t o  t h i s  c a t e g o r y ,  a l though t h e  f i n a n c i a l  
r e t u r n s  covered more than  t w i c e  t h e  c o s t s  o f  t h e  Execut ive .  The 
remaining 85% of  t h e  work cou ld  n o t  b e  so  desc r i bed ,  and y e t  man- 
agement suppor ted  it w i t h  t h e  g r e a t e s t  enthus iasm.  What k ind  o f  
work was i t  t hen?  

The answer t o  t h a t  q u e s t i o n  is  con ta ined  i n  t h e  Appendices 
t o  a paper  by S i r  Derek Ezra (1977)- - the Chairman o f  t h e  Na t i ona l  
Coal Board--in which he  desc r i bed  t h e  work o f  t h e  Execut ive .  These 
Appendices l is t  some o f  t h e  achievements o f  t h e  group i n  1975/76. 
Although some o f  t h e  non -quan t i f i ab le  achievements a r e  s t i l l  es- 
s e n t i a l l y  o f  a problem s o l v i n g  n a t u r e ,  most o f  t h e  work can b e s t  
b e  desc r i bed  a s  c r e a t i n g  unders tand ing.  And, o f  cou rse ,  t h a t  is 
o f t e n  t h e  pr ime t h i n g  t h a t  managers requ i red .  They c e r t a i n l y  do 
no t  want d e c i s i o n s  t o  b e  t aken  f o r  them; indeed,  t h e y  w i l l  u s u a l l y  
make s u r e  t h a t  they  a r e  no t .  But t h e  good managers do want t o  b e  
a s  s u r e  a s  t hey  can t h a t  t hey  know t h e  l i k e l y  consequences o f  any 
a c t i o n  t hey  can.  That i s  a m a t t e r  o f  u 'nderstanding.  

Now sometimes unders tand ing  can  b e  ob ta ined  through t h e  read- 
i n g  o f  a r e p o r t ,  w i t h o u t  any r e a l  i n t e r a c t i o n  between t h e  a n a l y s t  
and t h e  managers o r  pol icy-makers concerned.  Such i s  t h e  c a s e  
w i t h  many o f  t h e  major  systems s t u d i e s  b e i n g  c a r r i e d  o u t  i n  t h e  
f i e l d  of  energy.  Such s t u d i e s ,  o f t e n  o f  extreme complex i ty ,  g i v e  
an  unders tand ing  o f  t h e  energy envi ronment,  and i d e n t i f y  p o i n t s  of  
concern where a c t i o n  i s  l i k e l y  to  b e  needed. But f o r  e f f e c t i v e  
d e c i s i o n ,  i t  is  necessa ry  t o  e x p l o r e  t h e  consequences o f  a l t e r n a -  
t i v e  cou rses  o f  a c t i o n .  Th i s  w i l l  o f t e n  a g a i n  c a l l  f o r  a n a l y s i s ,  
b u t  t h e  manager can  no l onge r  be  d ivo rced  from t h e  p rocess .  
Through comments and cri t icism a s  t h e  work p roceeds ,  t h e  a n a l y s i s  
i s  changed and improved. But t h e  p rocess  works bo th  ways; i n  t i m e  
t h e  a n a l y s i s  w i l l  a l s o  change t h e  unders tand ing  and knowledge o f  
t h e  manager. I t  is n o t  an unsua l  expe r i ence  f o r  an ORASA worker 
t o  f i n d  t h a t  h i s  model, once complete,  is no l onge r  necessary .  By 
t hen  t h e  manager has  a l r e a d y  adap ted  so t h a t  h e  can ou t - t h i nk  t h e  
model. He has  a new unders tand ing .  

The q u e s t i o n  o f  unders tand ing  arises, however, even i n  prob- 
l e m  s o l v i n g  s i t u a t i o n s .  There a r e  few occas ions  when one is a b l e  
t o  i n c o r p o r a t e  eve ry  r e l e v a n t  f a c t o r  i n t o  a numer ica l  a n a l y s i s .  
I n  most cases ,  t h e  decision-maker has  t o  weigh t h e  so -ca l l ed  ' i m -  
ponderab les '  a g a i n s t  t h e  a n a l y t i c a l  f i n d i n g s .  How can h e  do t h i s ?  
Only through ' unde rs tand ing  ', t h e  ach ievenen t  o f  which shou ld  be  
p a r t  o f  t h e  resea rch .  



The p o i n t  must n o t  b e  taken  t o o  f a r ;  i t  is  t h e  essence  of 
ORASA t h a t  problems shou ld  be  so lved  and t h a t  t h e  decision-maker 
should  b e  helped.  The ph rase  'problem s o l v i n g '  c o n t a i n s  t h e  
s p i r i t  of  t h e  s u b j e c t .  I n  p r a c t i c e ,  however, it can t o o  e a s i l y  
degenera te  i n t o  an approach t h a t  den ies  t h e  r e a l i t i e s  of t h e  
decision-making p rocess .  The achievement o f  t r u e  unders tand ing 
i s  o f t e n  bo th  a  h ighe r  and more r e a l i s t i c  goa l .  

NEAR TRUTH NO. 2--PIODELS ARE CENTRAL TO ORASA 

It cou ld  b e  argued t h a t  t h e  one concept  t h a t  d i s t i n g u i s h e s  
t h e  work o f  t h e  ORASA a n a l y s t  from o t h e r s  who presume t o  s tudy  
d e c i s i o n  problems and a d v i s e  on t h e i r  s o l u t i o n  is t h e  c e n t r a l  
p o s i t i o n  which t h e  ORASA worker g i v e s  t o  t h e  use  o f  models. Most 
o t h e r  peop le  who t r y  t o  h e l p  managers depend, t o  a  l a r g e  e x t e n t ,  
on t h e i r  exper ience  o f  t h e  s u b j e c t  a r e a  concerned,  t h e i r  knowledge 
and t h e i r  r e p u t a t i o n .  The eng ineer ,  t h e  economist and t h e  f inan-  
c i a l  a n a l y s t  come b e f o r e  t h e  manager a s  p r o f e s s i o n a l  e x p e r t s .  I n  
t h e a r e a  o f  t h e i r  p r o f e s s i o n a l  competence they  c la im t o  have author -  
i t y .  They a lone  have q u a l i f i c a t i o n s  and t h e  s k i l l s  t o  e x p l o r e  
ques t i ons  t h a t  l i e  w i t h i n  t h a t  a r e a  o f  competence. The ORASA man 
i s  d i f f e r e n t .  It could  be argued indeed,  t h a t  h e  is  a p r o f e s s i o n a l  
ignoramus. , H i s  e x p e r t i s e  l ies not  i n  h i s  knowledge tif t h e  p a r t i c u -  
l a r  s u b j e c t  a r e a  under c o n s i d e r a t i o n ,  b u t  r a t h e r  on h i s  a b i l i t y  t o  
o b t a i n  t h e  s i f t  ev idence,  t o  ana l yse ,  t o  c o n s t r u c t  rr.odels, t o  i n -  
t e r p r e t .  The v a l i d i t y  o f  what h e  has t o  say  depends on t h e  accu- 
racy  o f  h i s  d a t a  and t h e  r e l i a b i l i t y  and range o f  v a l i d i t y  o f  h i s  
models. I t  is e s s e n t i a l  t h a t  t h e  model i s  exposed f o r  p u b l i c  view- 
i ng ,  t h a t  i t s  assumptions. can b e  c r i t i c i s e d  and t h e  r e s u l t s  ob- 
t a i n e d  from it t e s t e d  a g a i n s t  r e a l i t y .  The model may b e  very 
s imple  o r  extremely complex, b u t  it needs always t o  be  t h e r e  and 
open f o r  examinat ion.  

The importance o f  models t o  t h e  ORASA a n a l y s t  can n o t ,  t he re -  
f o r e ,  be  unde rs ta ted .  Q u i t e  a p a r t  from t h e  f a c t  t h a t  they p rov ide  
some k ind  o f  guaran tee  o f  o b j e c t i v i t y  (a l though models sometimes 
concea l  an ou t rageous  p a r t i a l i t y )  they  have many o t h e r  f u n c t i o n s  
which a r e  v i t a l  t o  t h e  a n a l y s t .  I n  t h e  f i r s t  p l a c e ,  they p rov ide  
an e s s e n t i a l  b a s i s  f o r  a  d ia logue  between t h e  a n a l y s t  and t h e  man- 
ager .  Thus, i f  i n fo rmat ion  i s  t o  be ob ta ined  from t h e  manager by 
ques t i on  and answer, i t  i s  more than  l i k e l y  t h a t  t h e  r a t h e r  ab- 
s t r a c t  ques t i ons  t h a t  t h e  a n a l y s t  asks  a r e  on ly  h a l f  answered. 
Th is  is  n o t  because o f  unhe lp fu lness  o r  l a z i n e s s  on t h e  p a r t  o f  
t h e  manager, b u t  from a  l a c k  o f  unders tand ing o f  t h e  assumpt ions 
and i m p l i c a t i o n s  t h a t  l i e  behind t h e  ques t i ons .  W e  a l l  r e i n t e r -  
p r e t  what w e  hear  and t h e  manager's frame o f  r e f e r e n c e  may b e  s o  
d i f f e r e n t  from t h a t  o f  t h e  a n a l y s t  t h a t  h e  is unaware t h a t  h i s  
pe rsona l  r e i n t e r p r e t a t i o n  s u b s t a n t i a l l y  a l t e r s  t h e  t r u e  meaning 
o f  t h e  ques t i on .  Even i f  he  g rasps  t h a t  q u e s t i o n  he may b e  unable 
t o  g i v e  it a  f u l l  answer, w i thou t  r e a l i s i n g  t h a t  t h e  h a l f  answer 
which he g i v e s  w i l l  b e  mis lead ing  t o  t h e  a n a l y s t .  A s  a conse- 
quence, when t h e  in fo rmat ion  prov ided by t h e  manager is  f e d  i n t o  
t h e  model it w i l l  g i v e  answers t h a t  a r e  unacceptab le .  I n  many 
i n s t a n c e s ,  t h i s  i s  t h e  t i m e  when t h e  r e a l  d ia logue  can begin-- for  
t h e  a t tempt  t o  unders tand why t h e  answers are unacceptab le  f o r c e s  
ques t i ons  and answers t o  b e  recons idered .  For t h i s  reason ,  t h e  



d ia logue  t h a t  t h e  mode l -gene ra tes  i s  o f t e n  a more impor tan t  out -  
p u t  of  t h e  a n a l y s i s  t h a n  any recommendations t h a t  t h e  a n a l y s t  may 
make. 

The model is  a l s o  impor tan t  because it makes exper iment  pos- 
s i b l e .  I t  i s  t h e  c u r s e ,  b u t  unavoidable c u r s e ,  o f  managerent t h a t  
d e c i s i o n s  have t o  be  made and adhered t o  w i thou t  adequa te  recou rse  
t o  exper iment ,  i .e. ,  wi thou t  be ing  a b l e  t o  test  t h e  r e l a t i v e  e f -  
f i c a c y  of  a l t e r n a t i v e  p o l i c i e s .  Th i s  happens p a r t l y  because t h e  
complexi ty  o f  a f f i a r s  is o f t e n  such t h a t  one cou ld  ha rd l y  e x p l o r e  
adequa te ly  t h e  consequences o f  one p o t e n t i a l  d e c i s i o n ,  l e t  a lone  
many, b u t  more p a r t i c u l a r l y  because exper imenta t ion  a s  it is under- 
s tood  i n  t h e  n a t u r a l  s c i e n c e s  is  u s u a l l y  n o t  p o s s i b l e  i n  s o c i a l  
systems. One a c t i o n  whether  exper imenta l  o r  n o t  al ters t h e  s i t u a -  
t i o n  i n  s i g n i f i c a n t  ways and au toma t i ca l l y  r u l e s  o u t  many o t h e r  
a l t e r n a t i v e s  f o r  ever .  I f  t h e  s i t u a t i o n ,  o r  p a r t  o f  it, can b e  
model led some o f  t h e  d i f f i c u l t i e s  i n  t h e  way o f  exper imenta t ion  
can be overcome. 

So, t h e  model ensu res  o b j e c t i v i t y ;  it makes i t  p o s s i b l e  t o  
have a u s e f u l  d i a l o g u e  w i t h  management, t h u s  promot ing t h e i r  under- 
s tand ing ,  and it makes f e a s i b l e '  t h e  t e s t i n g  o f  a l t e r n a t i v e  hypo- 
t h e s e s .  Can t h e r e  be any s e r i o u s  q u e s t i o n  a s  t o  i t s  c e n t r a l  pos i -  
t i o n ?  

The answer t o  t h i s  q u e s t i o n  can b e s t  be  g iven  anecdo te ly .  A 
co l l eague  of  mine a t  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied 
Systems Ana lys is  was r e c e n t l y  g i v i n g  a seminar ,  one i n  a series 
i n  which w e  have been t r y i n g  t o  e x p l o r e  and d i s c u s s  t h e  o v e r a l l  
methodology o f  ou r  work. H e  drew t h e  f o l l ow ing  d iagram t o  e x p l a i n  
t h e  very  d i f f e r e n t  k i nds  o f  problems which w e  were t r y i n g  t o  
t a c k l e .  A t  t h e  r igh t -hand s i d e  o f  t h e  diagram h e  wro te  down a 
number o f  t a s k s  which were concerned w i t h  t h e  techn ique  o r i e n t e d ,  
more mathemat ical  p a r t  o f  ou r  r esea rch .  Topics such a s  non- l i near  
o p t i m i z a t i o n ,  econometr ic  model l ing ,  e t c . ,  etc.  A t  t h e  l e f t - hand  
s i d e  he wrote  down a number o f  BIG p r o b l e ~ s ,  Energy, Food, Risk,  
Environment, etc.  These a r e  a l l  t o p i c s  on which w e  a r e  engaged 
on a programme o f  r esea rch .  A s  t h e s e  a r e ,  i n  one s e n s e ,  ex t remes 
of  t h e  work w e  under take ,  i t might be  imp l ied  t h a t  t hey  r e p r e s e n t  
extremes o f  a cont inuum-- that  i n  t h e  midd le  o f  t h e  box t h e r e  were 
some problems o f  t o p i c s  which had a n  e lement  o f  b i gness  b u t  was 
d i r e c t l y  making use  o f  t h e  techn iques .  Th i s  might b e  through c a s e  
s t u d i e s .  I r a t h e r  unk ind ly  sugges ted  t h a t  t h i s  was a wrong per-  
c e p t i o n  o f  t h e  s i t u a t i o n .  The t h i n g s  w r i t t e n  down w e r e  a l l  con- 
c e p t u a l i z a t i o n s  and g e n e r a l i z a t i o n s .  There is ,  f o r  example, no 
such t h i n g  a s  a Food problem o r  an Energy problem. The r e a l i t y  
w i t h  which w e  have t o  d e a l  i s  peop le  and n a t i o n s  who a r e  hungry 
and c o l d ,  and a decis ion-making machinery which i s  e i t h e r  unab le  
t o  cope o r ,  more h o r r i f y i n g l y ,  s imply n o t  t r y i n g .  A t  t h e  h e a r t  o f  
o f  a l l  t h e  c o n c e p t u a l i z a t i o n  t o  which t h e  model b u i l d i n g  a c t i v i t y  
o f  t h e  ORASA worker i s  devoted,  i s  r e a l i t y - - a  r e a l i t y  which is  n o t  
even a c l e a r l y  d e f i n e d  problem b u t  r a t h e r  what Ackoff ( 1 9 7 3 )  has  
c a l l e d  a "messw- -s ign i f i ed  by d i s t r e s s  and unease and by unmade 
d e c i s i o n s .  The ' m e s s '  - i s  c e n t r a l ,  n o t  t h e  model. 
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Figure 1.  The range of  problems t a c k l e d  a t  I I A S A .  

Let me g ive one more example. Ply own team a t  IIASA, concerned 
w i th  Management and Technology, a r e  looking a t  ano ther  conceptual-  
i z a t i o n ,  'Problems o f  S c a l e ' .  A s  we have s t u d i e d  t h e  problem t h e  
more d i f f i c u l t  and t h e  more complex it has become. Indeed, from 
t h e  a n a l y s t s  p o i n t  o f  view t h e r e  a r e  many d i s t i n c t  problems o f  
s c a l e .  I t  could be  argued, t h e r e f o r e ,  t h a t  t h e s e  d i f f e r e n t  prob- 
lems should be handled q u i t e  s e p a r a t e l y  by d i f f e r e n t  people.  I n  
academic t e r m s  t h i s  argument may b e  sound, b u t  from t h e  manager's 
p o i n t  o f  view t h e r e  remains t h e  one problem. Whether he  has  t o  
b u i l d  a p l a n t ,  t o  reo rgan ise  h i s  f i rm,  o r  b u i l d  a h o s p i t a l ,  he  has ,  
a t  an e a r l y  s t a g e  of  h i s  p lann ing ,  t o  answer one s imple quest ion--  
"How big?".  That i s  h i s  problem. I t  does n o t  h e l p  t o  be  t o l d  
t h a t  it i s  t e n  problems. You must s t a r t  a t  t h e  beginning and ad- 
v i s e  him how t o  f i n d  o u t  which of  t h e  t e n  he  has,  o r  how t o  com- 
b i n e  t h e  elements o f  f i v e  of t hose  problems which a r e  probably 
r e l e v a n t  t o  h i s  ques t ion .  

I t  i s  f o r  t h i s  reason t h a t  I say t h a t  t h e  s ta tement  t h a t  
"models a r e  c e n t r a l  t o  ORASA" is a dangerous misconcept ion,  f o r  
it p laces  t h e  model and t h e  model b u i l d e r  i n  a p o s i t i o n  o f  prece- 
dence which they do n o t  deserve.  A t  t h e  c e n t r e  o f  ORASA you do 
n o t  f i n d  t h e  model no r  even t h e  problem, simply a "mess", a s i t u a -  
t i o n  of  unease which may, o r  may n o t ,  c a l l  f o r  a c t i o n  on somebody's 
p a r t .  The model i s  e s s e n t i a l  b u t  it i s  n o t  c e n t r a l .  

The d i s t i n c t i o n  between c e n t r a l i t y  and e s s e n t i a l i t y  i s  n o t  
j u s t  a ques t i on  o f  p lay ing  w i t h  words, it i s  fundamental t o  t h e  
methodology o f  o p e r a t i o n a l  resea rch  and app l ied  systems a n a l y s i s .  
I t  i s  s o  fundamental t h a t  it seems worth adding y e t  one more s i m -  
p l i f i e d  diagram t o  t h e  many which have been p u t  forward t o  t r y  and 
desc r ibe  what we a r e  t r y i n g  t o  do. A diagram t o  d e s c r i b e  t h i s  i s  
set o u t  i n  Figure 2.  W e  s t a r t  w i th  unease, a concern,  a need f o r  
ac t i on .  Then, through t h e  a c q u i s i t i o n  o f  f a c t s ,  through knowledge 
acqui red over  t h e  y e a r s  ( o f t e n  i n  many d i s c i p l i n e s ,  such a s  eco- 
nomics, technology, s o c i a l  s c i e n c e ) ,  and through t h e  use o f  ana- 
l y t i c a l  techniques,  w e  a r e  a b l e  t o  c o n s t r c t  a model. Th is  model 
l eads  t o  understanding on t h e  p a r t  of  t hose  concerned w i th  t h e  
tak ing  of  dec i s ions ,  and t h a t  unders tanding w i l l  then  l e a d  t o  ac- 
t i o n  and change. That  i s  what ou r  s u b j e c t  i s  a l l  about.  W e  
s t a r t e d  from a m e s s  i n  t h e  r e a l  world t h a t  needs improvement: w e  
end w i th  change, i n  t h a t  same r e a l  world. 



Figure 2. The ORASA process. 



NEAR TRUTH NO. 3--PROBLEMS CAN AND FUST BE DEFINED 
(UNIQUELY AND INVARIANTLY) 

One o f  t h e  m o s t  impor tan t  warnings t h a t  can be  g iven  t o  a 
young a n a l y s t  i s  " A i m  a t  no th ing  i n  p a r t i c u l a r ,  and t h a t  i s  what 
you w i l l  ach ieve" .  Much of t h e  t r a i n i n g  o f  an a n a l y s t  needs t o  
be devoted t o  such t o p i c s  a s  t h e  q u e s t i o n  o f  problem d e f i n i t i o n ,  
t h e  need t o  d e f i n e  c l e a r  o b j e c t i v e s ,  and t h e  n e c e s s i t y  o f  checking 
t h a t  t h e  work remains d i r e c t e d  towards t h e  o r i g i n a l  o b j e c t i v e s .  
You w i l l  see t h i s  i n  most work under taken f o r  o r g a n i s a t i o n s  where 
it is necessary  t o  p r e p a r e  d e t a i l e d  t e r m s  o f  r e f e r e n c e  a t  t h e  ou t -  
set of a s t u d y  and a g r e e  t h e s e  w i t h  management. Even i n  academic 
c i rc les ,  most r e s e a r c h  g r a n t s  a r e  on ly  prov ided a f t e r  a d e t a i l e d  
s ta tement  h a s  been made o f  t h e  problem t o  b e  t a c k l e d  and t h e  meth- 
ods t o  b e  employed i n  i t s  s o l u t i o n .  Problems n o t  on l y  - can  be de- 
f i n e d ,  they  a re .  - 

The need f o r  such c a r e  ha rd l y  needs exp lana t i on .  There i s  
noth ing  more d i s t r e s s i n g ,  a t  t h e  end o f  a l eng thy  and exhaus t i ve  
s tudy ,  t h a n  t o  f i n d  o u t  t h a t  t h e  r e s u l t s  a r e  o f  no i n t e r e s t  t o  t h e  
management concerned.  A las ,  i t o f t e n  happens. Perhaps t h e  n o s t  
common reason  f o r  t h i s  i s  t h a t  t h e  terms o f  r e f e r e n c e  w e r e  n o t  
adequa te ly  d e f i n e d  i n  t h e  f i r s t  p l a c e ,  o r  i n s u f f i c i e n t l y  cr i t i -  
c i s e d  by t h e  management concerned.  Th i s  may be  s a i d  t o  be  t h e  
f a u l t  o f  t h e  manager b u t  t h e  blame must r e a l l y  be p u t  on t o  t h e  
a n a l y s t .  The manager may w e l l  have l i t t l e  i d e a  o f  what t h e  a n a l y s t  
proposed t o  do,  and h e  s imply may n o t  have had t h e  t i m e  t o  i n t e r -  
p r e t  t h e  language i n  which t h e  p roposa ls  w e r e  expressed .  H e  may 
have taken t h e  a n a l y s t  on t r u s t  and wrongly assuned t h a t  he  knew 
what he was doing.  I n  any c a s e ,  t h e  wrongly de f i ned  problem l e a d s  
t o  an unusuable  s o l u t i o n .  Another common f a u l t  t h a t  l e a d s  t o  un- 
usab le  recommendations a r i s e s  from t h e  f a c t  t h a t  a s  t h e  a n a l y s t  
g e t s  invo lved  w i t h  a problem, h e  beg ins  t o  unders tand it d i f f e r e n t -  
l y .  A s  h i s  unders tand ing  changes,  t h e  d i r e c t i o n  o f  t h e  r e s e a r c h  
s t a r t s  t o  change s o  t h a t  i n  t h e  end he is  t a c k l i n g  a d i f f e r e n t  
problem from t h e  one d e s c r i b e d  i n  t h e  terms o f  r e fe rence .  It may 
w e l l  b e  t h a t  t h e  problem he ends up s tudy ing  i s  a more r e l e v a n t  o r  
more impor tan t  problem t h a n  t h e  o r i g i n a l  one.  But i f  it i s  n o t  t h e  
problem t h a t  t h e  manager wanted so l ved ,  t h e  answer, however i n t e r -  
e s t i n g  o r  v a l u a b l e ,  is l i a b l e  t o  m e e t  w i t h  a r e f u s a l  o r  r e j e c t i o n .  

But t h i s  ve ry  example, which shows t h e  need f o r  p r e c i s e  t e r m s  
of r e f e r e n c e  and t h e  need p e r i o d i c a l l y  t o  r e f e r  back t o  them, a l s o  
shows t h a t  w e  a r e  d e a l i n g  w i t h  a n e a r  t r u t h  r a t h e r  t han  a f u l l  
t r u t h .  W e  a r e  s a y i n g  t h a t  a s  an a n a l y s t  proceeds w i t h  h i s  i n v e s t i -  
g a t i o n  h e  may unders tand  t h e  s i t u a t i o n  d i f f e r e n t l y  and need t o  re- 
d e f i n e  t h e  problem. I t  is o n l y  one s t e p  f u r t h e r  t o  r e a l i s e  t h a t  
i f  a d i f f e r e n t  a n a l y s t  w e r e  t o  under take t h e  s t u d y ,  he--with h i s  
d i f f e r e n t  expe r i ence  and percept ions--would d e f i n e  t h e  problem d i f -  
f e r e n t l y  and propose a d i f f e r e n t  s o l u t i o n .  I f  you doubt  t h i s ,  you 
have on ly  t o  d i s c u s s  t h e  m a t t e r  w i t h  any r e s e a r c h  group t h a t  h a s  
had t o  s u r v i v e  t h e  trauma of  hav ing t h e  peop le  concerned w i t h  t h e  
i n v e s t i g a t i o n  l e a v e  h a l f  way through.  The chance o f  success  f o r  
t h e  whole s tudy  i s  reduced s imply  because t h e  replacement team in-  
v a r i a b l y  see t h e  problem i n  a d i f f e r e n t  way. Thus, i n  t h e  same 
s i t u a t i o n  d i f f e r e n t  peop le  w i l l  d e f i n e  t h e  problem d i f f e r e n t l y ;  
even t h e  same person may d e f i n e  t h e  problem i n  d i f f e r e n t  ways a t  
d i f f e r e n t  t i m e s .  



The r e a s o n  f o r  t h i s  i s ,  o f  cou rse ,  t h a t  t h e  s t a r t i n g  p o i n t  
f o r  a p p l i e d  r e s e a r c h  i s  seldom a s i n g l e  un ique ly  d e f i n e d  problem. 
The s t a r t i n g  p o i n t  i s  more commonly a s i t u a t i o n  c a u s i n g  unease and 
r e q u i r i n g  some improvement. Thus a  f i r m  may b e  l o s i n g  money, a 
manager may have t o  t a k e  a c t i o n  on some s t a f f  m a t t e r ,  a government 
may b e  f a c i n g  an energy  c r i s i s .  The s i t u a t i o n  demands a c t i o n ,  it 
i s  n o t  w e l l  d e f i n e d ;  d i f f e r e n t  peop le  w i l l  i ndeed  d e f i n e  it i n  
d i f f e r e n t  ways, and t h u s  s u g g e s t  d i f f e r e n t  p o s s i b l e  ways o f  s tudy-  
i n g  i t s o  a s  t o  r e a c h  a conc lus i on .  Moreover, t h e  a c t u a l  s i t u a t i o n  
may change from week t o  week, b e i n g  a f f e c t e d  by e x t e r n a l  condi -  
t i o n s ,  o r  pe rhaps  by  i n t e r n a l  d e c i s i o n s  made w i t h i n  t h e  o rgan i sa -  
t i o n .  The purpose  o f  t h e  a n a l y s t  i s  t o  unders tand  and t o  e x p l o r e  
t h e  consequences o f  v a r i o u s  a c t i o n s  t h a t  cou ld  be  t aken .  BUT, 
t h e r e  i s  n o t  a  un ique problem t h a t  cou ld  b e  e x a c t l y  ag reed  by a l l  
a n a l y s t s  and which w i l l  s t a y  i n v a r i a n t  w i t h  t i m e .  A l l  t h e  a n a l y s t  
can do  is d e f i n e  t h e  problem, i d e n t i f y  i t s  r e l a t i o n s h i p  t o  t h e  
o v e r a l l  'mess', and e n s u r e  t h a t  t h e  work h e  is  do ing  c o n t i n u e s  t o  
b e  r e l a t e d  t o  t h e  real  needs o f  t h e  s i t u a t i o n  a s  t i m e  p r o g r e s s e s .  
If w e  f a i l  i n  t h i s ,  o u r  n e a r  t r u t h  q u i c k l y  d e g e n e r a t e s  i n t o  a  l i e .  

NEAR TRUTH NO. &--MODELS ARE PARTIAL REPRESENTATIONS 
OF REALITY 

The b a s i c  concep t  o f  n o d e l l i n g  d e r i v e s  fron. t h e  a s s e r t i o n  t h a t  
t h e  model i s  a  s t a t e m e n t ,  exp ressed  i n  fo rma l  t e r n s  t h a t  can b e  
open ly  d i s c u s s e d  and a n a l y s e d ,  o f  t h e  unde r l y i ng  s t r u c t u r e  o f  some 
p a r t  o f  r e a l i t y .  Thus, a s i m u l a t i o n  model may r e f l e c t  t h e  f low 
p a t t e r n  o f  s h i p s  un load ing  a t  a  p o r t ,  o r  t h e  behav iou r  o f  a  queue 
a t  a supermarket .  Such models a r e  n o t  though t  o f  a s  comple te  re- 
p r e s e n t a t i o n s  o f  r e a l i t y ;  i ndeed ,  t h e  o n l y  complete r e p r e s e n t a t i o n  
o f  r e a l i t y  is r e a l i t y  i t s e l f .  I n v a r i a b l y  t h e y  om i t  c e r t a i n  p a r t s  
o f  t h e  p r o c e s s  under  c o n s i d e r a t i o n .  Such an omiss ion  may b e  de- 
l i b e r a t e  f o r  a  number o f  r easons .  I t  may b e  t h a t  a  consc ious  d e c i -  
s i o n  i s  made t o  c o n f i n e  t h e  a n a l y s i s  t o  c e r t a i n  a s p e c t s  o f  t h e  
o v e r a l l  s i t u a t i o n ;  it may b e  t h a t  t h e  a n a l y s t  s imply  does  n o t  know 
how t o  model c e r t a i n  a s p e c t s  ( s a y ,  t h e  human i n t e r a c t i o n s ) ;  i t  may 
ar ise from t h e  need f o r  s i m p l i f i c a t i o n .  Whatever t h e  reason ,  i f  
t h e  assumpt ions  a r e  c l e a r l y  s t a t e d  and t h e  d e f i c i e n c i e s  o f  t h e  re- 
s u l t s  no ted  and commented on ,  t h e n  t h e  a n a l y s i s  can  remain v a l i d .  
I t  is accep ted ,  by b o t h  a n a l y s t  and pol icy-maker,  t h a t  t h e  model 
on l y  r e p r e s e n t s  a p a r t  o f  t h e  o v e r a l l  r e a l i t y .  Sometimes, o f  
cou rse ,  t h e  a n a l y s t  f i n d s  h imse l f  i n  t r o u b l e  when t h e  s i m p l i f i c a -  
t i o n s  t h a t  he  h a s  i n t r o d u c e d  are unaccep tab le ,  whether  t o  o t h e r  
a n a l y s t s  o r  t o  t h e  peop le  who have t o  o p e r a t e  i n  t h e  real  wor ld .  
Th i s  may i n v a l i d a t e  h i s  whole approach.  'How can w e  b e  expec ted  
t o  b e l i e v e  your  answers '  t h e  managers may s a y  'when you are l ook ing  
a t  average  f l ows  i n  s i t u a t i o n s  where e v e r y t h i n g  i s  dominated by 
s h o r t  t e r m  v a r i a t i o n s ,  or  where t h e r e  a r e  s i g n i f i c a n t  c o r r e l a t i o n s  
between f a c t o r s  p r e v i o u s l y  assumed t o  b e  i ndependen t? ' .  A t tempts  
t o  cope w i t h  d e c i s i o n s  l i k e  t h i s  l e a d  t o  more and more complex 
models which t r y  t o  t a k e  accoun t  o f  t h e s e  p o i n t s  o f  cr i t ic ism b u t  
i n  do ing  s o  u s u a l l y  i n t r o d u c e  v e r y  many more pa rame te rs ,  makes 
f u r t h e r  assumpt ions ,  t h u s  i n c r e a s i n g  complex i ty  i n  an  e x p o n e n t i a l  
manner. Accord ing ly ,  t h e  a n a l y s t  soon f i n d s  h imse l f  t o t t e r i n g  on  
t h e  edge o f  a s l i p p e r y  s l o p e .  I n  o r d e r  t o  t r y  t o  b e  more rea l i s t i c  



and improve h i s  c r e d i b i l i t y  he i s  tempted t o  produce models t h a t  
a r e  i n  f a c t  i n h e r e n t l y  less c r e d i b l e .  Th is  dilemma l i es  a t  t h e  
h e a r t  of a p p l i e d  systems sc ience .  Extremely complex s i t u a t i o n s  
remain ext remely  complex, d e s p i t e  our  a b i l i t y  t o  b u i l d  models. 
Models do n o t  reduce t h e  complexi ty  o f  r e a l  s i t u a t i o n s ,  e i t h e r  i n  
r e a l i t y  o r  i n  t h e  p e r c e p t i o n s  o f  managers and decis ion-makers.  

One way o u t  o f  t h i s  s i t u a t i o n  is t o  c e a s e  t o  s t r i v e  f o r  t h e  
one s i n g l e  model o r  even t h e  a t tempt  t o  b u i l d  a s i n g l e  fami ly  o f  
such c l o s e l y  r e l a t e d  models t h a t  a l l  i n t e r n a l  communication can 
b e  made by way o f  t h e  computer. ( A  d isagg rega ted  model remains a 
s i n g l e  model from t h i s  p o i n t  o f  view.) For  example, most co rpo ra te  
p lann ing depar tments  have a series o f  s e p a r a t e  models e x p l o r i n g  
d i f f e r e n t  p a r t s  o f  t h e  o v e r a l l  s i t u a t i o n .  Each model may be  an 
adequate r e p r e s e n t a t i o n  o f  some smal l  p a r t  o f  t h e  o v e r a l l  r e a l i t y ,  
and w i l l  have been des igned i n  such a way t h a t  in fo rmat ion  and un- 
de rs tand ing  de r i ved  from it may b e  used t o  a s s i s t  i n  t h e  a n a l y s i s  
o f  some o t h e r  model. Th is  combinat ion o f  models g r e a t l y  f a c i l i -  
t a t e s  t h a t  unders tand ing  o f  t h e  o v e r a l l  s i t u a t i o n  which makes good 
p lann ing  p o s s i b l e .  I t  is ,  however, necessary  t o  unders tand t h a t  
t h i s  c o l l e c t i o n ,  o r  s u i t e ,  o f  models i s  not  a r e p r e s e n t a t i o n  o f  
t h a t  whole r e a l i t y  t h a t  c o n s t i t u t e s  t h e  o r g a n i s a t i o n  and i t s  whole 
environment.  I t  is n o t  s o  p lanned,  and it i n  f a c t ,  cannot  o p e r a t e  
i n  t h i s  way. What w e  have i n  f a c t  is a ' r e a l '  system and a 'model'  
system whose p a r t s  may r e l a t e  t o  each o t h e r  i n  a c l e a r l y  de f i ned  
( though n o t  n e c e s s a r i l y  1 -1) manner, b u t  where t h e  o v e r a l l  systems 
do n o t  s o  r e l a t e .  Th i s  r e l a t i o n s h i p  can b e  rep resen ted  i n  F igure  
3 ,  which a l s o  i l l u s t r a t e s  t h e  d i f f e r e n t  r o l e s  t h a t  I see a s  be ing  
undertaken by t h e  ORASA a n a l y s t  and t h e  model b u i l d e r .  I n  my view, 
t h e  ORASA a n a l y s t  i n t e r a c t s  c l o s e l y  w i t h  t h e  r e a l  wor ld and draws 
on knowledge and in fo rmat ion  from a s  many sources  a s  p o s s i b l e ,  in -  
c l ud ing  t h e  in fo rmat ion  o b t a i n e d  from t h e  model system, i n  o r d e r  
t o  h e l p  improve t h e  performance o f  t h e  r e a l  s y s t e a .  Although, i n  
many c a s e s  t h e  a n a l y s t  and model b u i l d e r  may be  t h e  same person ,  
it i s  e s s e n t i a l  f o r  him t o  unders tand and i d e n t i f y  h i s  s e p a r a t e  
f unc t i ons .  

A second method t h a t  i s  used t o  t r y  and unders tand t h e  be- 
hav iour  o f  ve ry  l a r g e  systems is  t o  r e p l a c e  t h e  r e a l  sys tem by some 
a b s t r a c t i o n  o f  it and t o  model t h e  a b s t r a c t i o n .  The r e s u l t  can be 
extremely i n fo rma t i ve ,  b u t  it does no t  p r i vde  us  w i th  a rep resen ta -  
t i o n  o f  r e a l i t y ,  n o t  even a p a r t i a l  one. I b e l i e v e  t h i s  d i s t i n c -  
t i o n  t o  be  extremely impor tan t ,  and some exp lana t i on  may b e  needed. 
I see a ' p a r t i a l  r e p r e s e n t a t i o n ' ,  a s  a good model o f  p a r t  o f  r e a l -  
i t y ,  which a t t emp ts  t o  b e  complete f o r  c e r t a i n  a s p e c t s  b u t  d e l i b -  
e r a t e l y  i gno res  o t h e r s .  Thus an a n a l y s i s  t h a t  o p e r a t e s  i n  t e r m s  
of  weekly averages- - ra ther  t han  d a i l y  va r i a t i ons - -o r  one which ex- 
p l i c i t l y  i gno res  human f a c t o r s  a r e  bo th  genuine p a r t i a l  r ep resen ta -  
t i o n s  o f  r e a l i t y .  Many l a r g e  models which a r e  c u r r e n t l y  t h e  source  
o f  much deba te ,  e .g . ,  most g l o b a l  models, o r  econometr ic  models 
which d i s c u s s  technology a s  i f  it w e r e  a s t a t i s t i c ,  a r e  models o f  
a b s t r a c t i o n s .  When an a t t emp t  is  made t o  p re tend  t h a t  they a r e ,  
t h e  p o t e n t i a l  u s e r  o f  t h e  model is  i n  danger o f  be ing  s e r i o u s l y  
mis led.  





So once aga in  w e  f i n d  o u r s e l v e s  w i th  a  dangerous n e a r  t r u t h .  
A l l  t h e  models I have mentioned can b e  o f  major va lue  i n  t h e  ORASA 
t a s k  o f  deve lop ing unders tand ing  and improving d e c i s i o n  p rocesses .  
But t h e i r  e x a c t  meaning and range o f  v a l i d i t y  must b e  understood 
by t h e i r  i n t e r p r e t e r s - - i n  p a r t i c u l a r  t h e i r  r e l a t i o n s h i p  t o  r e a l i t y  
must b e  very  f u l l y  exp lored.  The i r  r e l a t i o n s h i p  w i t h  r e a l i t y  may 
be  more d i s t a n t  t h a n  you t h i n k .  

NEAR TRUTH NO. 5--TACTICS AND STRATEGY ARE 
ENTI RELY SEPARATE 

The n e a r  t r u t h s  which fo l l ow  a r e  more r e l a t e d  t o  t h e  p r a c t i c e  
o f  t h e  s u b j e c t  t han  t o  i ts  fundamental s t r u c t u r e ,  b u t  t h e y  a r e  no 
less impor tan t  f o r  t h a t .  The f i f t h  nea r - t r u th  i s  concerned w i th  
t h e  s e p a r a t i o n  o f  t a c t i c s  and s t r a t e g y ,  and i t s  importance s t e m s  
from t h e  deba te  a s  t o  whether ORASA shou ld  c o n c e n t r a t e  on be ing  
immediately u s e f u l  ( t a c t i c s )  o r  shou ld  c o n c e n t r a t e  on t h e  "b ig "  
i s s u e s  ( s t r a t e g y ) .  T h i s  d e b a t e  has  raged s i n c e  I e n t e r e d  t h e  sub- 
j e c t ,  and was i n  e x i s t e n c e  long  be fo re  then.  One schoo l  o f  thought  
c la ims  t h a t  t h e  on ly  way t o  o b t a i n  t h e  con f idence  o f  decis ion-makers 
i s  t o  a s s i s t  them w i t h  day-to-day problems. I f  ORASA can s o l v e  t h e  
t a c t i c a l  problems, where t h e  effect  of  t h e  a n a l y s i s  can e a s i l y  be  
seen ,  management w i l l  b e  encouraged t o  g i v e  them t h e  long  term 
s t r a t e g i c  problems a s  w e l l .  The o t h e r  school  a rgues  t h a t  such 
s t u d i e s  a r e  d e a l i n g  w i t h  r e l a t i v e  t r i v i a .  The impor tant  m a t t e r s  
f o r  an o r g a n i s a t i o n  o r  a  coun t ry  a r e  m a t t e r s  o f  s t ra tegy - -no t  how 
t o  do something b u t  what t o  do. They b e l i e v e  t h a t  t h e  ORASA m c  
who d e a l s  w i t h  t a c t i c a l  problems may save  sma l l  sums o f  money, b u t  
w i l l  never make a major impact  on t h e  o r g a n i s a t i o n  f o r  which h e  
works; he  w i l l  always be t h e  t e c h n i c a l  back-room e x p e r t  t o  be  c a l l e d  
upon when t h e  manager r e q u i r e s .  The s t r a t e g i s t  laments t h a t  t h e  
t a c t i c i a n  w i l l  never  g e t  t o  s tudy  t h e  fundamentals,  which i s  what 
t h e  s c i e n t i s t  should p r i m a r i l y  b e  concerned w i th .  The t a c t i c i a n ,  
on t h e  o t h e r  hand, p o i n t s  o u t  t h a t  t h e  s t r a t e g i s t  a l l  t o o  o f t e n  
s t a y s  w i th  h i s  head and f e e t  h igh  i n  t h e  c louds ,  w i t h  d e v a s t a t i n g  
r e s u l t s  when o r g a n i s a t i o n a l  g r a v i t y  r e t u r n s  t o  normal. 

I t  is i n t e r e s t i n g  t o  n o t e  t h a t  t h i s  deba te  i s  q u i t e  d i f f e r e n t  
from t h e  t r a d i t i o n a l  deba te  between academics and p r a c t i c a l  men, 
s i n c e  academics may be  e q u a l l y  accused o f  spending t o o  much t i m e  
develop ing o v e r - s o p h i s t i c a t e d  mathemat ical  techn iques  f o r  t h e  so lu-  
t i o n  o f  t a c t i c a l  problems, a s  t hey  a r e  f o r  hav ing t h e i r  heads i n  
t h e  a i r  and on ly  l ook ing  a t  ve ry  g e n e r a l  concep ts .  A s  usua l  t h e  
academic cannot  win,  b u t  a t  l e a s t  we have an i n t e r e s t i n g  r e a l i g n -  
ment o f  a l l i e s .  

I n  t h e  con tex t  o f  t h i s  argument,  t h e  t r u t h  i n  ou r  f i f t h  near-  
t r u t h  seems almost  s e l f  ev iden t .  T a c t i c s  a r e  concerned w i t h  t h e  
s h o r t  term, wi th  d e c i s i o n s  which have t o  b e  made a s  t h e  problems 
a r i s e .  ORASA can on l y  h e l p  i n  such t a c t i c a l  s t u d i e s  i f  t hey  have 
a l ready  been immersed i n  t h e  problem i n  d e t a i l ,  s o  a s  t o  have de- 
veloped t h e  a n a l y t i c a l  techn iques  necessary  t o  work o u t  answers 
qu ick ly .  S t r a t e g y ,  on t h e  o t h e r  hand, is  evolved a s  a  p rocess  over  
a  pe r i od  o f  t i m e .  The e v o l u t i o n ~ d e p e n d s  on p o l i c y  a n a l y s i s  and 
unders tand ing of t h e  g e n e r a l  background s i t u a t i o n .  Dec is ions a r e  



seldom taken  r a p i d l y  o r  w i t hou t  a  good d e a l  o f  background prepara-  
t i o n  and widespread d i s c u s s i o n .  C l e a r l y  ORASA has  a  c o n t r i b u t i o n  
t o  make t o  t a c t i c s  and s t r a t e g y ,  b u t  t h e  commonly h e l d  view seems 
t o  be  t h a t  q u i t e  d i f f e r e n t  t a l e n t s  a r e  needed f o r  t h e  two k i nds  o f  
work, d i f f e r e n t  d a t a  b a s e s ,  d i f f e r e n t  p e e r  groups-- in  f a c t  t hey  
a r e  e n t i r e l y  s e p a r a t e .  My expe r i ence  l e a d s  m e  t o  b e l i e v e  t h a t  
such a  s e p a r a t i o n  is  f a l s e  and dangerous.  

W e  f aced  t h i s  problem i n  t h e  Na t i ona l  Coal Board OR group 
some y e a r s  ago,  when w e  set o u t  t o  e s t a b l i s h  an Area Systems Group, 
whose main purpose w a s  t o  p rov ide  a s e r v i c e  t o . t h e  o p e r a t i n g  A r e a s  
o f  t h e  Coal Board. (P rev ious l y  t h e  main e f f o r t  o f  t h e  team had 
been d i r e c t e d  towards Headquar ters  problems.)  A t  f i r s t  s i g h t ,  
t h e r e f o r e ,  w e  w e r e  propos ing  t o  b u i l d  up a group o f  tac t i ca l  ex- 
p e r t s  w i t h i n  a  t e a m  t h a t  cons ide red  i t s e l f  t o  b e  l a r g e l y  devoted 
t o  s t r a t e g i c  problems. I t  soon became clear t h a t  t h e r e  w a s  a , 1 
danger  t h a t  t h e  two groups would deve lop  q u i t e  s e p a r a t e l y ,  bo th  
i n  t e r m s  o f  temperament and i n t e l l e c t .  I n e v i t a b l y  t h e  i m p l i c a t i o n  
was t h a t  t h e  A r e a  Systems s t a f f  would be cons ide red  a s  t h e  i n f e r i o r .  
Th i s  w a s  something w e  cou ld  never  accep t .  Indeed,  i f  one s t u d i e d  
t h e  work o f  t h e  h e a d q u a r t e r ' s  teams,  much had a lways been o f  a  tac- 
t i c a l  n a t u r e .  T a c t i c a l  problems had been i d e n t i f i e d  t h a t  were 
common th roughou t  t h e  Board, and w e  had set  o u t  t o  d e v i s e  means 
which would improve t h e  a b i l i t y  o f  i n d i v i d u a l  managers i n  t h e  Coal 
Board a r e a s  t o  hand le  them. Equa l l y ,  a  number o f  t h e  problems t h a t  
were t a c k l e d  i n  t h e  Board 's  p roduc t i on  Areas were o f  an unden iab le  
s t r a t e g i c  q u a l i t y .  For  example, an  Area i s  r e s p o n s i b l e  f o r  t h e  
c o n s t r u c t i o n  o f  new c o l l i e r i e s  and r e c o n s t r u c t i o n  o f  o l d  ones-- 
which means l ook ing  ahead f o r  t e n  t o  twenty y e a r s .  W e  simply cou ld  
no t  s e p a r a t e  t a c t i c s  and s t r a t e g y  i n  t e r m s  of  l e v e l  i n  t h e  o rgan i sa -  
t i o n .  Moreover, w e  had a l r e a d y  found t h a t  it was imposs ib l e  t o  
under take  a  s e n s i b l e  a n a l y s i s  a t  t h e  HQ p o l i c y  l e v e l  w i t h o u t  a  f u l l  
awareness o f  t h e  t a c t i c a l  s i t u a t i o n s  t h a t  would arise when t h o s e  
p o l i c i e s  were p u t  i n t o  p r a c t i c e .  Converse ly ,  it was n o t  p o s s i b l e  
t o  deve lop  good t a c t i c s  u n l e s s  one was f u l l y  aware o f  t h e  s t r a t e g i c  
i m p l i c a t i o n s  of  t h e i r  d e c i s i o n s .  What was t r u e  o f  t h e  a n a l y s i s  
was t r u e  o f  t h e  a n a l y s t s  themselves.  W e  o f t e n  found t h a t  t h e  ana l -  
y s t s  w e r e  more aware o f  t h e  o v e r a l l  s i t u a t i o n  t han  t h e  d e c i s i o n -  
makers a t  t h e  d i f f e r e n t  l e v e l s .  W e  e s t a b l i s h e d  a  d e l i b e r a t e  p o l i c y  
o f  i n t e r chang ing  s t a f f  between t h e  v a r i o u s  f u n c t i o n s .  W e  would 
n o t  a l l ow one person  t o  s a y  ' I  am a  headqua r te r s  s t r a t e g y  man' and 
ano the r  t o  say  t h a t  he  was o n l y  concerned w i t h  Area l e v e l  problems. 
Anyone who ach ieves  a  s e n i o r  p o s i t i o n  w i t h i n  t h e  OR team h a s  f i r s t  
t o  show t h a t  h e  is  good enough t o  work a t  bo th  l e v e l s ,  and w e  be- 
l i e v e  t h a t  much o f  t h e  t eam 's  success  h a s  depended on t h i s .  

These b e l i e f s  have been r e i n f o r c e d  by subsequent  e x p e r i e n c e ,  
t h a t  t h e  d i s t i n c t i o n ,  i n  k i nd ,  between t a c t i c a l  and s t r a t e g i c  is- 
s u e s  is l a r g e l y  a r t i f i c i a l .  The t o o l s  may b e  d i f f e r e n t  b u t  no two 
t a c t i c a l  o r  s t r a t e g i c  problems use  t h e  same t o o l s  e i t h e r .  The re- 
s e a r c h e r  who t e l l s  m e  t h a t  h e  is n o t  i n t e r e s t e d  i n  t a c t i c a l  prob- 
l e m s  i s  i n  my b e l i e f  s imply  s a y i n g  t h a t  h e  is  n o t  i n t e r e s t e d  i n  
a p p l i c a t i o n  and r e a l i t y .  Equa l l y ,  t h e  ORASA worker  who w ishes  t o  
s t a y  a t  t h e  t a c t i c a l  l e v e l  is  showing h imse l f  t o  b e  u n w i l l i n g  t o  
f a c e  up t o  t h e  r e a l  c h a l l e n g e s  o f  t h e  sys tems approach.  ' T a c t i c s  
and s t r a t e g y '  is one o f  many d icho tomies  which a t t e m p t s  t o  d i v i d e  



up t h e  wor ld  i n  which we have t o  l i v e .  I t  i s  a u s e f u l  aid t o  teach-  
i n g  b u t  a dangerous misconcept ion  i n  practice-- i t  cou ld  be t h e  
dea th  o f  ORASA. 

NEAR TRUTH NO. 6--ALL RIGOROUS THOUGHT CAN BE EXPRESSED 
I N  MATHEMATICAL TERMS 

The ORASA worker  is ,  o r  shou ld  be, proud of  t h e  s c i e n t i f i c  
r i g o r  o f  h i s  work. H e  l i k e s  t o  t h i n k  t h a t  what  h e  does  i s  l o g i c a l ,  
based on e m p i r i c a l  d a t a ,  o b j e c t i v e ,  and v e r i f i a b l e .  Of c o u r s e ,  
t h e  expe r i encedana l ys t  is n o t  s o  na i ve  t o  b e l i e v e  t h a t  t h e  methods 
and t o o l s  t h a t  he  h a s  a c q u i r e d  i n  t h e  c o u r s e  o f  t h i s  t r a d i t i o n a l  
t r a i n i n g  a r e  adequa te  f o r  t h e  s o l u t i o n  o f  problems i n  s o c i a l  o r -  
g a n i s a t i o n s .  Neve r the less  h e  f i n d s  it d i s t r e s s i n g  t h a t  he  canno t  
judge h imse l f  by t h e  c r i t e r i o n  t h a t ,  h e  b e l i e v e s ,  a r e  a p p l i e d  t o  
t h e  p h y s i c i s t  o r  c h e ~ i s t .  (The f a c t  t h a t  t h e  methodology o f  t h e  
t r a d i t i o n a l  ' h a r d '  s c i e n t i s t  a l s o  does n o t  s t a n d  up t o  r i g o r o u s  
crit icism based  on t h e  above f o u r  c r i te r ia  is  no c o n s o l a t i o n . )  

One o f  t h e  main reasons  f o r  th is - - though c e r t a i n l y  n o t  t h e  
on l y  one-- is t h a t  t h e  ORASA a n a l y s t  f i n d s  t h a t  h e  is d e a l i n g  w i t h  
s o c i a l  sys tems which e x h i b i t  u n p r e d i c t a b l e ,  and even i r r a t i o n a l ,  
behav iour .  N a t u r a l l y  enough, t h e  f i r s t  move o f  t h e  ' h a r d '  a n a l y s t  
h a s  been t o  t u r n  t o  t h e  s o c i a l  s c i e n t i s t  f o r  unders tand ing ,  a d v i c e  
and he lp .  Too o f t e n  h e  is  d i sappo in ted .  H e  f i n d s ,  f i r s t  o f  a l l ,  
t h a t  t h e  s o c i a l  s c i e n t i s t  h a s  developed h i s  own language which is  
no less obscure  and no less u n i n t e l l i g i b l e  t o  t h e  non-expert  t h a n  
h i s  own more mathemat i ca l l y  based  ja rgon.  H e  f i n d s  t h a t  t h e  so- 
c ia l  s c i e n t i s t  h a s ,  o f  n e c e s s i t y ,  had to  abandon what  he  h a s  al-  
ways b e l i e v e d  t o  b e  t h e  b a s i c  methods o f  s c i e n c e  and deve lop  h i s  
own methods o f  deve lop ing  hypo theses  and v e r i f y i n g  them. H e  f i n d s ,  
above a l l ,  t h a t  t h e  s o c i a l  s c i e n t i s t  canno t  reduce  complexi ty- -as 
he  tr ies t o  do--by d i s c a r d i n g  ' i n e s s e n t i a l s '  and reduc ing  a l l  else 
t o  t h e  formal  l o g i c  o f  mathemat ics.  I n  r e t a l i a t i o n ,  o r  is  it s e l f -  
de fence ,  h e  rejects t h e  work o f  t h e  s o c i a l  s c i e n t i s t  a s  immature, 
u n s c i e n t i f i c  and i r r e l e v a n t  t o  s e r i o u s  a n a l y s i s .  

To add t o  h i s  concern  h e  f i n d s  t h a t  t h e  r e j e c t i o n  i s  mutual .  
H i s  r a t i o n a l i s t  approach is anathema t o  t h e  s o c i a l  s c i e n t i s t  s i n c e  
i t  is  q u i t e  unab le  t o  d e s c r i b e  t h e  p r o c e s s e s  t h a t  a r e  a t  t h e  h e a r t  
o f  t h e  problems t o  b e  so lved .  H i s  tendency t o  r e v e r t  t o  mathemat- 
ics a s  a s u b s t i t u t e  f o r  t hough t ,  h i s  i n a b i l i t y  t o  a r t i c u l a t e  ideas-- 
a l l  d i s q u a l i f y  him from f r u i t f u l  d ia , logue w i t h  t h o s e  who t a k e  p a r t  
i n  p o l i t i c a l  p r o c e s s e s  and exc lude  him from s e r i o u s  c o n s i d e r a t i o n  
as a person  w i t h  a c o n t r i b u t i o n  t o  make i n  p o l i c y  fo rmu la t ion .  
T h i s  tendency towards r e j e c t i o n  by t h e  social  s c i e n t i s t  is  r e i n -  
f o r c e d  by t h e  ex t reme n a i v i t y  which is r e v e a l e d  when t h e  t y p i c a l  
ORASA worker a t t e m p t s  t o  d i s c u s s  such i s s u e s  as t h e  q u e s t i o n  o f  
implementa t ion .  For  twenty y e a r s  o r  more I have been a t t e n d i n g  
con fe rences  i n  o p e r a t i o n a l  r e s e a r c h  and sys tems a n a l y s i s  and t h e r e  
has  always been a group o f  ' o l d  hands '  bemoaning t h e i r  c o l l e a g u e s '  
l a c k  o f  unders tand ing  o f  t h e  p rocess  o f  management and t h e  neces-  
s a r y  c o n d i t i o n s  f o r  s u c c e s s f u l  i n t e r a c t i o n .  W e l l  and good. But 
they  a r e  making t h e  same comments as twenty y e a r s  ago,  and must 
sound t o  t h e i r  younger co l leagues- -as  w e l l  as t o  any s o c i a l  sci- 
e n t i s t s  who happen t o  b e  nea r - - l i ke  d i s c o n t e n t e d  have beens  



r e p e a t i n g  c l d  p roverbs .  Too o f t e n  t h e  comments a r e  e n t i r e l y  l ack -  
i n g  i n  s e r i o u s  i n t e l l e c t u a l  c o n t e n t ,  and r e v e a l  t h a t  t h e  s m a l l  b u t  
n o t  i n s i g n i f i c a n t  l i t e r a t u r e  on t h e  s u b j e c t  has  n o t  been read .  
I n  f a c t ,  f o r  some e x t r a o r d i n a r y  reason ,  d e s p i t e  t h e  admi t ted  i m -  
po r tance  o f  t h e  s u b j e c t  t h e  compla inants  abandon t h e  i n t e l l e c t u a l  
r i g o r  which t h e y  b e l i e v e  t o  be s o  e s s e n t i a l  i n  t h e  " a n a l y t i c a l "  
p a r t  o f  t h e i r  work. 

Th is  is  d i s t r e s s i n g  f o r  a number o f  r easons .  I n  t h e  f i r s t  
p l a c e  it i m p l i e s  t h a t  t h e  essence  o f  ORASA is  no t  s c i e n t i f i c - -  
s i n c e  t h e  s c i e n c e  is  con f ron ted  t o  t h e  ha rd  ana l ys i s - -bu t  r a t h e r  
an  a r t  dominated by hunch, i n s t i n c t ,  and ' j e  ne s a i s  q u o i ' .  W e  
a l l  know t h a t  ' i n s p i r a t i o n '  o r  'hunch'  remains an e s s e n t i a l  ele- 
ment o f  a l l  t r u e  s c i e n t i f i c  d i scove ry .  And as I have a l r e a d y  s a i d ,  
no two a n a l y s t s  t a k e  a problem i n  q u i t e  t h e  s a m e  way. But t h a t  
does n o t  mean t h a t  t h e  p r o c e s s  canno t  b e  p lanned ,  d i s c i p l i n e d  and 
checked. I n  f a c t  t h e  s tudy  o f  p r o c e s s  ( b o t h  i n  a n a l y s i s  and i n  
decis ion-making)  is perhaps t h e  key e lement  i n  moving ORASA to -  
wards t r u e  i n t e l l e c t u a l  r t a t u r i t y .  

W e  are f o r t u n a t e  t h a t  w e  l i v e  i n  a t i m e  when t h e  s t u d y  o f  
p rocess  is j u s t  beg inn ing  t o  move forward.  I n  t h e  USA, Churchman 
and Ackoff have p ioneered  t h i n k i n g  o f  t h i s  kind--more r e c e n t l y  
fundamental  work h a s  been under taken e l sewhe re ,  e . g . ,  by Boothroyd 
i n  t h e  UK. A t  l a s t ,  w e  are s e r i o u s l y  t r y i n g  t o  unders tand  t h e  
p rocess  o f  a n a l y s i s .  But n o t e  t h a t  t h e  s t u d y  o f  p rocess  is d i f f i -  
c u l t .  The l i t e r a t u r e  is hard  t o  r ead  and unders tand ;  i t s  r e f e r -  
ence p o i n t s  are o f t e n  ph i losophy and l o g i c  r a t h e r  than  t r a d i t i o n a l  
s c i e n c e ;  mathemat ics t a k e s  a back seat.  The s e r i o u s  s t u d e n t  f i n d s  
h i s  powers o f  r i g o r o u s  t hough t  s t r e t c h e d  t o  t h e  l i m i t .  

S i m i l a r  s t u d i e s  of  t h e  d e c i s i o n  p rocess  a r e  i n  r e l a t i v e  in -  
fancy .  Many s t u d i e s  o f  dec is ion-mak ing are under taken ,  o f  cou rse ,  
b u t  d e c i s i o n s  are t o o  o f t e n  seen  a s  matters o f  p e r s o n a l  o r  group 
psychology r a t h e r  t h a n  a s  q u e s t i o n s  o f  p r o c e s s .  Y e t  i n  major  o r -  
g a n i s a t i o n a l  i s s u e s ,  t h e  p rocess  i s  o f t e n  dominant and t h e  s k i l l e d  
ORASA worker w i l l  b e  t r y i n g  t o  i d e n t i f y  t h o s e  p o i n t s  i n  t h e  p r o c e s s  
where h e  can  make h i s  impact .  H e  can  do  s o  s c i e n t i f i c a l l y ,  b u t  
on l y  i f  h e  i s  drawing on t h e  f u l l  r ange  o f  knowledge from a l l  
f i e l d s  and a c c e p t i n g  and unders tand ing  t h e  b a s i c  concep ts  on which 
it i s  processed .  

I have t a l k e d  as i f  t h e  problem is  t h a t  o f  t h e  ' h a r d '  a n a l y s t  
educa t i ng  h imse l f  o r  b e i n g  educa ted  by s o c i a l  s c i e n t i s t s .  I do 
t h i s  because t h a t  is t h e  common pa t te rn - - though  it i s  e x c i t i n g  
nowadays t o  see t h a t  t h e r e  a r e  an  i n c r e a s i n g  number o f  ' s o f t '  ana- 
l y s t s  t r y i n g  t o  come t h e  o t h e r  way. But t h e  t r a d i t i o n a l  ORASA 
worker w i l l ,  i n  g e n e r a l ,  f i n d  t h a t  t h e  f i r s t  s t e p  w i l l  l i e  w i t h  
h imse l f .  H e  must re -educa te  h imse l f  t o  unders tand  t h e  ve ry  g r e a t  
d e a l  t h a t  h a s  been l e a r n e d  by s o c i a l  s c i e n t i s t s ,  t o  a p p r e c i a t e  t h e  
d i f f e r e n t  and o f t e n  s u c c e s s f u l  methods o f  approach ing of  problems 
t h a t  have been used by p s y c h o l o g i s t s ,  s o c i o l o g i s t s ,  h i s t o r i a n s  and 
even lawyers .  W e  may b e l i e v e  t h a t  w e  have a v i s i o n  o f  how some 
o f  t h e  main problems i n  o u r  s o c i e t y  shou ld  be  approached,  b u t  t h a t  
w e  cannot  make an adequa te  a t t a c k  on  many of  t h e s e  problems u n l e s s  
w e  j o i n  i n  w i t h  peop le  whose knowledge and e x p e r t i s e  l i e s  i n  t h e  



' s o f t '  s c i e n c e s .  W e  s h a l l  on ly  b e  a b l e  t o  j o i n  w i t h  them i f ,  i n  
t h e  f i r s t  p l a c e ,  w e  l e a r n  t o  unders tand t h e i r  language,  and sec- 
ond ly ,  unders tand and a c c e p t  t h e  v a l i d i t y  o f  t h e i r  approach. 

NEAR TRUTH NO. 7--0RASA .IS A SCIENCE* 

I am prepared  t o  s t a r t  t h e  d i s c u s s i o n  o f  my l a s t  n e a r - t r u t h  
by c la im ing  one a b s o l u t e  t r u t h ,  t h a t  OPASA i s  s c i e n t i f i c .  ( A s -  
suming, o f  cou rse ,  t h a t  w e  can reach an agreement a s  t o  what t h e  
s c i e n t i f i c  approach may be . )  W e  have a l r e a d y  r e f e r r e d  t o  t h e  key 
f e a t u r e s  o f  t h e  s c i e n t i f i c  method a s  g e n e r a l l y  unders tood:  l o g i c ,  
grounding i n  r e a l  d a t a ,  o b j e c t i v i t y  and v e r i f i c a t i o n .  W e  have 
a l s o  r e f e r r e d  t o  t h e  f a c t  t h a t  i n  p r a c t i c e  t h e s e  f o u r  c r i t e r i a  have 
been found t o  be  f a r  from a b s o l u t e ;  t h e r e  remains a  g r e a t  d e a l  o f  
argument and deba te  as t o  what t h e  s c i e n t i f i c  method is. Perhaps 
w e  shou ld  r e f e r  t o  t h e  f o u r  b a s i c  f e a t u r e s  a s  i d e a l s  r a t h e r  t h a n  
laws. I t  i s  e s s e n t i a l  t h a t  b o t h  managers and p e e r s  a r e  s a t i s f i e d  
t h a t  w e  a c c e p t  t h e s e  i d e a l s  and work as c l o s e l y  t o  them a s  may be 
humanly p o s s i b l e .  I n  my expe r i ence  managers a r e  w e l l  a b l e  t o  d i s -  
t i n g u i s h  between r e a l  d e p a r t u r e s  from t h e  i d e a l s  and t h e  q u i b b l i n g  
d e v i a t i o n s  t h a t  t h e  s c i e n t i s t s  a rgue  about .  Wi th in t h e  l i m i t a t i o n s  
imposed by o u r  s u b j e c t  w e  must be as s c i e n t i f i c  a s  we can g e t .  

But t h e  s c i e n t i f i c  approach does n o t  make a  sc ience .  A sci- 
ence is based on a  d i s t i n c t  body o f  knowledge, s e p a r a b l e  from o t h e r  
bod ies  o f  knowledge. There have,  o f  cou rse ,  been t h o s e  who have 
t r i e d  t o  conve r t  ORASA i n t o  a  s c i e n c e  w i t h i n  t h e  body o f  mathemat- 
ics; a f t e r  a l l  i n  many u n i v e r s i t y  depar tments ,  o p e r a t i o n s  resea rch  
is a sub-sec t ion  o f  a  mathemat ica l  schoo l .  To t h o s e  o f  u s  who 
b e l i e v e  t h a t  ORASA is concerned w i t h  t h e  p rocess  o f  dec i s i on -  
making and p o l i c y  f o rmu la t i on  no such s i n g l e  body o f  knowledge 
w i l l  s u f f i c e .  I n  under tak ingany r e a l  a p p l i e d  s tudy  t h e  ORASA man 
must b e  a b l e  t o  draw on a l l  r e l e v a n t  knowledge, whether  t h a t  l i es  
i n  t h e  ' s c i e n c e '  o f  p h y s i c s ,  eng inee r i ng ,  h i s t o r y ,  econorr.ics, psy- 
chology o r  l a w .  On t h e  o t h e r  hand,  h i s  t r u e  ORASA s k i l l  means 
t h a t  he  is u s u a l l y  - n o t  an "expe r t "  i n  t h e  s u b j e c t  f i e l d s  w i t h  which 
he  may b e  concerned.  To b e  an ' e x p e r t '  one i s  normal ly  expec ted  
t o  know eve ry th ing  about  a  f i e l d  o f  knowledge, and a l s o  t o  have 
a  developed s k i l l  i n  app l y i ng  t h a t  knowledge t o  problems. I t  i s  
t h a t  s t a n d a r d i z e d ,  h i g h l y  developed s k i l l ,  which is  s o  o f t e n  t h e  
dea th  t o  an ORASA i n v e s t i g a t i o n .  Th i s  i s  a  fundamental  d i f f e r e n c e  
between t h e  ORASA r e s e a r c h e r  and t h e  t r a d i t i o n a l  s c i e n t i s t .  To 
t h e  t r a d i t i o n a l  s c i e n t i s t  it i s  i h conce i vab le  t h a t  anybody shou ld  
under take an i n v e s t i g a t i o n  a t  t h e  boundar ies  o f  knowledge u n l e s s  
he knows a l l  t h e  work and t h e  l i t e r a t u r e  i n  t h e  f i e l d .  I t  is 
anathema t o  him t o  s u g g e s t  t h a t  someone may c0rr.e i n  from o u t s i d e  
and qu i ck l y  o b t a i n  t h e  necessa ry  p a r t s  o f  such knowledge and in -  
c o r p o r a t e  it i n t o  a  w ider  s tudy .  Y e t  t h a t  is  p r e c i s e l y  what t h e  

* When t h i s  paper  w a s  f i r s t  p resen ted  i n  Amsterdan, t h e  f i n a l  n e a r  
t r u t h  was chosen t o  f i t  more c o l s e l y  t o  t h e  o r i g i n a l l y  announced 
t i t l e  o f  my t a l k .  I b e l i e v e  t h a t  'OR i s  a Sc ience '  is a more 
a p p r o p r i a t e  cho i ce  (it was sugges ted  t o  m e  by Roger C o l l c u t t ) ,  
which s t i l l  enab les  me t o  r e t a i n  a  t o t a l  o f  seven. The r e l a t i o n -  
s h i p  t o  Seven Deadly S i n s  is n o t  c o i n c i d e n t a l .  



a n a l y s t  h a s  t o  do. W e  have t h u s  i d e n t i f i e d  two s i g n i f i c a n t  d i f -  
f e r e n c e s  between t h e  ORASA a n a l y s t  and t h e  t r a d i t i o n a l  s c i e n t i s t .  
H e  i s  a b l e  t o  t r a n s c e n d  t h e  l i m i t a t i o n s  o f  approach imposed by a  
d i s c i p l i n e ,  and h e  draws on many e x p e r t  s k i l l s  n o t  h i s  own. So,  
o f  cou rse ,  does  t h e  good s c i e n t i s t  when p l aced  i n  such a  s i t u a -  
t i on - -bu t  when h e  does  he  is i n  danger  o f  r i d i c u l e  from h i s  d i s -  
c i p l i n a r y  p e e r s .  I t  i s  ' u n p r o f e s s i o n a l ' !  A t  t h e  s a n e  t ime  ORASA 
workers  a r e  o f t e n  e x p e r t s  i n  some p a r t i c u l a r  t echn ique  o r  f i e l d  
o f  a p p l i c a t i o n .  I t  i s  n o t  always an  advan tage  t o  them. 

Where t h e n  does  t h e  s p e c i a l  s k i l l  and knowledge l i e  t h a t  en- 
a b l e s  an  a n a l y s t  t o  say  w i t h  p r i d e  t h a t  what h e  does  is  ORASA. 
I t  is  n o t  s imp ly  t h e  a r e a  o f  a9p l i ca t i on - - say  complex systems o r  
s o c i a l  o r g a n i s a t i o n .  Both o f  t h e s e  t o p i c s  can  b e  t r e a t e d  a s  t r a -  
d i t i o n a l  s c i e n c e .  The r e a l  s k i l l  l i es  i n  t h e  approach and t h e  
p rocess ,  i n  be ing  s c i e n t i f i c - - n o t  i n  p r a c t i c i n g  a s c i e n c e .  

Having s t a r t e d  t h i s  s e c t i o n  w i t h  a h i g h  c l a im ,  l e t  m e  conc lude 
w i t h  a n o t h e r .  I b e l i e v e  t h a t  t h e  problems o f  management and 
decis ion-making i n  an  age  dominated by t e c h n o l o g i c a l  change need 
a  new and r a d i c a l  approach.  I do n o t  b e l i e v e  t h a t  t h e  i d e a l  t y p e  
o f  i n v e s t i g a t o r  t o  l e a d  us  fo rward  w i l l  be  found i n  t h e  image o f  
I s a a c  Newton o r  h i s  n a t u r a l  s u c c e s s o r s  o f  t h e  19 th  cen tu r y .  Ra ther ,  
it i s  t o  be  found i n  Leonardo da  Vinc i - -Renaissance Man, a r t i s t  
and s c i e n t i s t - - t h e  man who is i n t e r e s t e d  i n  e v e r y t h i n g  and sees 
it t o  b e  n o t  o n l y  p e r m i s s i b l e  b u t  n e c e s s a r y  t o  draw on a l l  p o s s i b l e  
knowledge t o  t a c k l e  t h e  problem t h a t  h e  h a s  i n  hand. I t  is a  t r a g -  
edy o f  t h e  e d u c a t i o n a l  sys tem t h a t  h a s  been deve loped i n  t h e  Western 
wor ld  t h a t  'Rena issance  Man' is  more l i k e l y  t o  arise a g a i n  from 
t h e  ranks  o f  t h o s e  w i t h  t r a i n i n g  i n  t h e  s c i e n c e s ,  r a t h e r  t han  i n  
t h e  a r t s .  For  s c i e n t i s t s  can  s t i l l  show an a b i l i t y  and i n t e r e s t  
i n  t h e  ar t s  whereas t h o s e  t r a i n e d  i n  t h e  ar ts  seldom have t h e  b a s i c  
educa t i on  f o r  t h e  r e v e r s e  t o  happen. But it i s  o n l y  a  p o s s i b i l i t y ,  
even f o r  t h e  s c i e n t i s t ;  o u r  educa t i on  sys tems do t h e i r  u tmost  t o  
p reven t  it. 

It may be  t h a t  I have a l lowed my p e r s o n a l  p r e j u d i c e s  t o  c l oud  
my c a s e  i n  t h e s e  l a s t  few s e n t e n c e s .  But t h e  dangers  i n h e r e n t  i n  
t h i s  n e a r - t r u t h  a r e  b e s t  p e r c e i v e d  i n  t h e  h e a r t  r a t h e r  than  t h e  
mind. May w e  always b e  s c i e n t i f i c - - b u t  may w e  neve r  b e  con f ined  
w i t h i n  t h e  bounda r i es  o f  a p r o f e s s i o n  o r  s c i e n c e .  
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