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DESIGNING OF SOCIO-ECONOMIC SYSTEMS

D esig n in g  i s  one o f  t h e  o l d e s t  human b e in g  a c t i v i t i e s  b u t  on 

t h e  o t h e r  hand t h e  th e o r y  o f  d e s ig n in g  rem a ins  one o f  t h e  youn-

g e s t  s c i e n t i f i c  d i s c i p l i n e s .  W ell ,  b u t  any t im e  somebody u s e s  

t h e  te rm j d e e ig n  o r  p r o j e c t  o r  d e s ig n in g  he  i s  f a c e d  w i th  a 

m u l t i - a s p e c t  problem  a t  t h e  same moment. U s u a l ly ,  t h r e e  a s p e c t s  

o f  t h e  same problem  a r r i v e  when we t a k e  i n t o  c o n s i d e r a t i o n  t h e  

q u e s t i o n  o f  d e s i g n i n g ,  nam elyi

”  th e  s u b j e c t  b e in g  d e s ig n e d  (w h a t  h a s  t o  be done and chan-

g e d )

-  somebody who p e r f o r a e s  t h e  p r o c e s s  o f  d e s ig n in g  ( t h e  metho-

d o l o g i c a l  a t t i t u d e ) ,

* t h e  method a p p l i e d  to  s o lv e  t h e  d e s ig n e d  t a s k .

Does t h e  te rm  d e s ig n in g  r e l a t e  t o  t e c h n i c a l  s u b j e c t s  o n ly  o r  

co u ld  i t  be ex ten d ed  t o  a l l  so c io -e co n o m ic  sys tem s?  I t  i s  a funda-

m enta l q u e s t i o n  which r e l a t e s  t o  t h e  f i r s t  a s p e c t  o f  d e s ig n in g .  We 

answ er t h a t  q u e s t i o n  r a t h e r  p o s i t i v e l y  t a k in g  I n to  acco u n t  t h a t  

su ch  s u b j e c t s  l i k e  m ach in es ,  p l a n t s ,  b u i l d i n g s ,  e t ę  as  w n ll  a s  

com pan ies ,  i n s t i t u t i o n s ,  and a l s o  d e c is io n -m a k in g  p ro c e d u re s  a r e  

a l l  a r t i f i c i a l  t h i n g s  g e n e r a t e d  by human b e in g s .  They a r e -  what we

c a l l - a r t i f a c t s .  F o r  t h e s e  re a s o n s  P r o f .  W. C a s p a r s k i1 s u g g e s t s
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t h a t  we sh o u ld  t a c k l e  each  d e s ig n in g  t a s k  a s  a sy s tem . G. N ad le r
— .......Г - -
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üks c r i b e s  in  h iß  Work Design t h e  f i ę s t  t h r e e  p h ase s  o f  a c l a s s i -

ca l  p ro c e d u re  o f  d e s ig n in g  and p o i n t s  o u t  t h e  s i m i l a r i t i e s  b e t -

ween them and t h e  s t r a t e g y  o f  r e s e a r c h  app ro ach .

These t h r e e  s t e p s  a r e  a s  fo l lo w s j

1 , I d e n t i f i c a t i o n  o f  t h e  problem  u n d e r  c o n s i d e r a t i o n .

P. A n a ly s i s  o r  d i v i s i o n  o f  t h e  whole system  i n t o  e lem en ts  and 

th e  a n a l y s i s  o f  each  p a r t i c u l a r  component.

3» I d e n t i f i c a t i o n  o f  f a i l u r e s  and t h e i r  s o u rc e s .

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

by N a d le r  t h e  p h ase  o f  r e c o n f I g u r a t i o n  o f  o ld '  and new elem ents- 
to  o b t a i n  t h e  d e s i r e d  sys tem .

The in f o rm a t io n  needs and re q u ire m e n ts

In  g e n e r a l ,  t h e  p r o c e s s  o f  d e s ig n in g  s t a r t s ,  in d e p e n d e n t ly  

upon t h e  c h a r a c t e r i s t i c s  o f  t h e  s u b j e c t ,  w i th  t h e  f o r m u la t io n  o f  

t h e  t a s k  and t h e  d i a g n o s i s  o f  t h e  o p e r a t i o n a l  way th e  sys tem  

works. It. i s  im p o r ta n t  t o  r e c o g n iz e  a t  t h i s  p o i n t  t h e  s i g n i f i -

cance  o f  d a t a  a d e s i g n e r  needs  w h i le  e n t e r i n g  t h i s  p h ase  o f  th e  

d e s ig n in g  p r o c e s s .  He has  to  know a l l  t h e  f a c t s  how t h e  sys tem  

o p e r a t e s  as  w e l l  a s  t h e  id e a s  how t h e  l e a d e r s h i p  i n t e n d s  to  modi-

fy  th e  b e h a v io u r  o f  t h e  sys tem  i n  t h e  n e a r  f u t u r e .  The i n f o r -

m ation  needs co u ld  be s p e c i f i e d  a s  fo D o w s :

e v a l u a t i o n  o f  t h e  sys tem  the- need f o r  change
and i t s  pe r fo rm an ce

-  what i s  t h e  s t r u c t u r e  now? -  d e s c r i p t i o n  o f  t h e  need f o r

-  what i s  t h e  a c t u a l  p e r fo rm an -  change?

ce? -  t im e  i n  which m o d i f i c a t i o n s
-  i n  what way does  t h e  system  shou ld  be in t ro d u c e d ?  

o p e r a te ?  -  c o n d i t i o n s  u n d e r  which th e

-  s o u rc e s  o f  f a i l u r e s  and u n s a -  sy s tem  w i l l  o p e r a t e -  i n  t h e  

t l a f a c t o r y  r e s u l t s ?  f u t u r e ?

T here  a r e  many methods to  t a c k l e  th e  p ro c e s s  o f  d e s ig n in g  

( e . g .  f í a d le r " s  í d e a i ž ,  o r  remind th e  e n d le s s  d i s c u s s i o n s  ab o u t  

th e  ad v a n ta g es  and d i s a d v a n ta g e s  o f  top-down v s .  down-top ap-

p r o a c h e s ) .  What i s ,  however,  more im p o r ta n t  f o r  t h e  p u rp o se  o f



t h i s  p a p e r  i s  t h e  p o s i t i v e  answ er t o  t h e  fundam enta l  q u e s t io n .  

Yes. A l l  a s p e c t s  o f  d e s ig n in g  a r e  a b s o l u t e l y  v a l i d  and r e l e v a n t  

f o r  so c io -eco n o m ic  sys tem s .  P r o f e s s o r  H e rb e r t  Simon p u tg  h i s  ans-

w er i n  such  a way: in d e e d ,  we always d e s ig n  when we dev e lo p  

t h e  means u sed  t o  c o n v e r t  a g iv e n  s i t u a t i o n  to  a n o th e r ,  more s u i -

t a b l e  one. T h is  i n t e l e c t u a l  a c t i v i t y  w hich  s u p p o r t s  t h e  c r e a -

t i o n  o f  a r t i f i c i a l  m a t e r i a l  s u b j e c t s  does n o t  d i f f e r  e s s e n t i a l l y  

from such an a c t i v i t y  as  m edica l  p r e s c r i p t i o n  by a d o c t o r  o r  o f  

an econom is t  d e v e lo p in g  a p l a n  o f  s a l e  o r  by a p o l i t i c i a n  p re -

p a r in g  a program o f  s o c i a l  ch an g es .  The main t a s k  and g o a l  o f  any 

ty p e  o f  h i g h e r  sc h o o l  l i k e  e n g in e e r in g ,  law , m ed ic in e  o r  admi-

n i s t r a t i o n  i s  to  t e a c h  d e s in g n in g ^  Simon.

So, t h e  e l a b o r a t i o n  o f  an economic system  o r  a m o d i f i c a t io n  

o f  t h e  p erfo rm ance  o f  an e x i s t i n g  system  means j u s t  d e s ig n in g .  

The q u e s t io n  i s ,  however, t h a t  economic sys tem s  d i f f e r  by na tu -

r e  from a l l  o t h e r  ty p e s  o f  sys tem s i n  s t r u c t u r e ,  p e rfo rm ance  and 

g row th .  The s p e c i a l  c h a r a c t e r i s t i c s  o f  so c io -eco n o m ic  system s 

r e q u i r e  s p e c i a l  app roach  to  s o lv e  problem s such  sys tem s c r e a t e .

D esign ing  o f  economic systerr.s d e a l s ,  i n  g e n e r a l ,  w i th  two 

k in d s  o f  s u b j e c t s :

a )  m a t e r i a l  a r t i f a c t s  (m ach ine ,  b u i l d i n g ,  f a c t o r y  e t c . )  b e ing  

uii t e r  c o n s i d e r a t i o n  in  t h e  s o c i a l  and economic c o n te x t  b ecau se  зо~ 

ice o f  t h e i r  el ements ( components ) a r e  p e o p le ;  i n d i v id u a l s ,  team s,  

and g roups  b u t  on th e  o t h e r  s i d e  d e v o te d  to  s e r v e  p eo p le  i n  th e  

sys tem s env ironm en t (g ro u p s  o r  t h e  whole s o c i e t y )  i n  many a s p e c t s  

( employment, i n c r e a s e  o f  p r o f e s s i o n a l  q u a l i f i c a t i o n s ,  i n c r e a s e  o f  

s a l a r i e s ,  changes in  t h e  s o c i a l  s t r u c t u r e  o r  i n f  r e s t r u c t u r e ,  e tc . ) ,

b) r e a l  p r o c e s s e s ,  f o r  exam ple , consum ption ,  p r o d u c t io n  e t c ,  

t o  meet t h e  n .a t .e r ia l  and s p i r i t u a l  n e e d s ,  s ta n d a r d  o f  l i v i n g  

and s o c i a l  a s p i r a t i o n s .

I t  seems t o  me, however, one more ty p e  o f  s u b j e c t s  shou ld  

by added to  t h o s e  two. I  mean h e r e  t h e  r e g u l a t i o n  and c o n t r o l  

p ro c e s s e s  i n c lu d in g  p la n n in g  ( c e n t r a l  p la n n in g  o r  j u s t  p lan n in g  

w i th in  each p a r t i c u l a r  i n s t i t u t i o n ) ,  m o t iv a t io n  mechanisms e t c .

H. S i  m o n ,  The S c ie n c e s  o f  t h e  A r t i f i c i a l ,  MlT Cambridge
1969,



In  acco rd an ce  w i th  p r o f .  G a sp a ra k i '  i n t e r p r e t a t i o n  t h e r e  e x i s t  two 

deve lopm en ts  o f  m o d i f i c a t i o n  t o  a c h ie v e  a d e s i r e d  change;

-  s t a n d a r d  app roach  which c o n s i s t s  i n  re p la c e m e n t  o f  one e l e -

ment o r  any co m b in a t io n  o f  e l e m e n t s •th ro u g h  t h e  .same ty p e  o f  e l e -

ments o r  t h e  same co m b in a t io n  o f  e le m e n ts .  T h is  means t h a t  t h e  

p ro c e s s  J s  a r e p e t i t i v e  one and i s  t y p i c a l  f o r  m assp ro d u c tio n  

o r  l a r g e  b a tc h  p r o d u c t io n ,  some ty p e s  o f  s e r v i c e  a c t i v i t i e s ,  
m ain ten an ce  e t c ,

-  u n iq u e  ap p ro ach  where t h e  change r e q u i r e s  t h e  re p la cem e n t  

o f  one e lem en t o r  any co m b in a t io n  o f  e lem e n ts  th ro u g h  a n o th e r  

e lem en t o r  any ty p e  o f  new co m b in a t io n  o f  e le m e n ts .  Such ap-
p ro a ch  can  be c a l l e d  an in n o v a t iv e  o ne .

The c o n c e p t  o f  a s t a n d a r d  and u n iq u e  d e c i s i o n  was i n t r o d u -

ced t o  economic c o n s i d e r a t i o n s  by J .  K orna i4 . T hese  ty p e s  o f  

d e c i s i o n s  a r e  co n n e c ted  w i th  two ty p e s  o f  a d a p ta t i o n  o f  econo-

mic system s' t o  s i g n i f i c a n t  e x t e r n a l  and i n t e r n a l  ch an g es .  For 

t h i s  r e a so n  th e y  a r e  c l o s e l y  co n n e c ted  w i th  d i f f e r e n t  g o a l s  o f  

b o th  ty p e s  o f  a d a p t a t i o n ,  w i th  d i f f e r e n t  m a n a g e r ia l  f u n c t i o n s  

and w i th  -  what i s  v e r y  im p o r ta n t  -  d i f f e r e n t  p a t t e r n s  o f  beha-

v i o u r  o f  a sys tem . K o m a i  t h i n k s  t h a t  t h e  m a j o r i t y  o f  d e c i s i o n s  

made i n  an a v e ra g e  company a r e  s t a n d a r d  d e c i s i o n s  in  t h e  f i e l d  

o f  p u r c h a s in g ,  s e l l i n g ,  m a n u fa c tu r in g ,  e t c .  He a l s o  s ay s  t h a t  

s ta n d a r d  d e c i s i o n s  a r e  c o n n e c te d  w i t h  t h e  p r im ary  a d a p ta t io n  

a b i l i t y  and th ro u g h  i t  w i th  t h e  s t r a t e g y  o f  s u r v i v a l  o f  t h e  

sys tem . The o t h e r  ty p e  o f  a d a p ta t i o n  i s  c a l l e d  h i g h e r  o r d e r  

a d a p ta t i o n  and r e l a t e s  t o  t h e  s t r a t e g y  o f  deve lopm en t.

, Now, g e n e r a l l y  sp ea k in g  we co u ld  make t h e  f i n a l  s t a t e m e n t  

t h a t  t h e  p ro c e s s  o f  d e s ig n in g  f u l l y  Covers t h e  a r e a  o f  s o c i o -  

-econom ic  sy s tem s .  The q u e s t i o n  i s  and s t i l l  rem ains  how- t o  de-

s ig n  t h e  m o d i f i c a t io n s  o f  so c io -eco n o m ic  sy s tem s i n  t h e  most 

e f f e c t i v e  way. T h is  means t h e  problem  i s  o f  g r e a t e s t  r e l e -

v ance  and th e  an sw e rs ,  we have t o  s e a r c h  fo r*  sh o u ld  be g iv e n  

i n  a l l  t h r e e  a s p e c t s  o f  t h e  p ro c e s s  o f  d e s ig n in g .

Г—... i~—1..
k

J . K o r n a i ,  A n t i - E q u i l ib r i u m ,  Amsterdam 1971 .



Hain c h a r a c t e r i s t i c s  o f  so c io -eco n o m ic  sys tem s

The economic sys tem s a r e  by n a tu r e  com plex, p r o b a b i l i s t i c ,  

and s e l f r e g u l a t e d .  For t h e s e  re a so n s  a d e s i g n e r  i s  g e t t i n g  i n t o  

t r o u b l e  hav ing  d i f f i c u l t i e s  w i th  t h e  f i r s t  s t a g e  o f  t h e  d e s ig n in g  

p r o c e s s ,  w i th  t h e  s t a t i c  a n a l y s i s  and th e  f i r s t  d r a f t  o f  d iagno-

s i s .  T h ings  a r e  becoming m o re 'c o m p l ic a te d  when on® moves from 

, t h i s  s t a g e  t o  t h e  dynamic a n a l y s i s  o f  t h e  sys tem s perfo rm ance  and 

e f f e c t i v e n e s s .  N e v e r th e l e s s ,  we have t o  e x t e n t  t h e  c h a r a c t e r i s t i c s  

to  t a k e  i n t o  ac c o u n t  in  t h e  d e s ig n in g  p ro c e s s  a l l  Im p o rtan t  f a c -

t o r s  and c i r c u m s ta n c e s  u n d e r  which an economic system  u s u a l l y  

o p e r a t e s .

The p r e s e n t a t i o n  s t a r t s  w i th  t h e  background R. A ckoff c r e a -

t e d  by h i s  c o n t r i b u t i o n  to  t h e  se m a n t ic s  o f  t h e  G enera l  Systems 

T h eo ry ,  In  r e s p e c t  t o  t h i s  app roach  and, in  p a r t i c u l a r ,  to  th e  

b e h a v io u r  o f  sy s tem s  we can d i s t i n g u i s h  many c l a s s e s  o f  sy s -

tem s. But by an o r g a n i z a t i o n  we mean a system :

-  which i s  an i n t e n t i o n a l  o n e ^

-  c o n t a i n s  a t  l e a s t  two i n t e n t i o n a l  su b sy s tem s ,

-  has  a s e t  o f  p u rp o se s  f o r  t h e  whole sy s tem ,

-  p u rp o se s  can be  e x p re s se d  in  s o c i a l  and economic te rm s ,

-  i t s  s t r u c t u r e  i s  based  on th e  c r i t e r i o n  o f  j o b  s p e c ia -

l i z a t i o n  ,

-  p ro v id e s  such  a com m unication system  which e n a b le s  I n t e r a c -

t i o n s  among subsystem s be in g  r e l a t i v e l y  autonomous,

-  a t  l e a s t  one o f  t h e  subsystem s p e r fo rm es  t h e  f u n c t i o n  o f
5

r e g u l a t i o n  and c o n t r o l  d e v ic e s  J .  O o śc iń sk i  .

T here  a r e  t h r e e  fundam ental  q u e s t i o n s  a d e s i g n e r  h a s  t o  ans-

wer i f  he were a b l e  to  d e s ig n  a m o d i f i c a t i o n  o f  a g iv en  sys tem . 

The an sw ers ,  we a r e  s e a r c h in g  f o r ,  a r e  co n n ec ted  w i th ;

1) d e g ree  o f  i d e n t i f l a b i l i t y  o f  t h e  sy s tem ,

2)  d eg ree  o f  o b s e r v a b i l i t y  o f  t h e  sy s tem ,

3)  d e g re e  o f  c o n t r o l a b i l i t y  o f  t h e  sys tem .

T h is  means we have t o  answ er t h e  q u e s t i o n  to  which e x t e n t  a 

system  b e in g  u n d e r  c o n s i d e r a t i o n  i s  i d e n t i f i a b l e  b e c a u se  each  com»

J ,  G o á с i  ń s  k i ,  Combined T e c h n o lo g ic a l  and Economic 
C o n tro l  P ro c e s s  "C o n tro l  and C y b e rn e t i c s "  1974, v o l .  3 , n r  1 /2 .



p lc x  system  i a  I d e n t i f i a b l e  o rüy  p a r t ly .M o r e o v e r ,  we have t o  an s -

wer- th e  q u e s t i o n  t o  which e x t e n t  a sys tem  can  be o b se rv ed  (w ha t 

means t h e  o b s e r v a t io n s  o f  i n p u t  and o u t p u t ) .  The f i r s t  c a s e  i s  re -

l a t e d  to  th e  d e s c r i p t i o n  o f  t h e  s t r u c t u r e  o f  t h e  sys tem  ( e le m e n t s ,  

t h e i r  c h a r a c t e r i s t i c s ,  r e l a t i o n s  between p a i r s  o f  e le m e n ts ,  e t c . )  

In  t h e  second c a s e  we do no t  c a r e  to  much abou t t h e  t r a n s i t i o n  

f u n c t i o n s  b ecau se  t h e  sys tem  as  a whole i s  t r e a t e d  a s  a b le c k  

box and we u s e  i n d u c t i o n  a s  an app roach  to  co n c lu d e  by o b se rv a -

t i o n s  o f  b o th  i n -  and o u tp u t s  what th e  t r a n s i t i o n  ( o r  c o n v e r -

s io n  ) programme r e a l l y  i s .  Yea, b u t  i n  b o th  c a s e s  we u s u a l l y  

i n te n d  to  change th e  s t a t e  o f  t h e  sys tem  knowing t h a t  p ro b a b i -

l i s t i c  sys tem s w i th  s e l f r e g u l a t i o n  mechanisms can  be o n ly  p a r t l y  

c o n t r o l l e d .  The answ er sh o u ld  be  g iv e n  t o  t h e  d e s i g n e r  b ecause  

o th e rw is e  he co u ld  assume t h e  sys tem  ( o r  a p a r t i c u l a r  p r o c e s s )  i s  

f u l l y  c o n t r o l a b l e ,  Wrong assu m p tio n s  can  n o t  be r e p a i r e d  i n  a 

model. The o n ly  p o s s i b i l i t y  i s  t o  c a n c e l  t h e  model and t o  

s t a r t  m o d e l l in g  from th e  b e g in n in g .

The c o n t r o l  th e o ry  f o r m u la t e s  v e r y  s t r o n g  r e q u ire m e n ts  . in  

t h i s  m a t t e r .  I t  s ay s  t h a t  by a sys tem  be in g  o b s e r v a b le  such  a 

system  i s  meant w hich  in  a p e r io d  t Q, t ^  a l lo w s  a t  a f r e e l y  

s e l e c t e d  moment t ^  -  knowing t h e  c o n t r o l  f u n c t i o n  u ( t 0 , t ^ ) and 

t h e  re sp o n se  X f o r  t h i s  p e r io d  -  t o  c a l c u l a t e  t h e  i n i t i a l  s t a t e  

o f  th e  system  i n  t h i s  p e r io d .  Economic sys tem s how ever, a r e

a c t i n g  th ro u g h  s e q u e n t i a l  p r o c e s s e s  in  which a s t a t e  depends upon 

th e  t r a n s i t i o n  f u n c t i o n  and t h e  p re v io u s  s t a t e  go th e  p r o c e s s  de-

p a r t  i n  t im e  from th e  i n i t i a l  s t a t e  o f  th e  sy s tem . I t  would be 

im p ro p er  t o  c a l l  such  sys tem s as b e in g  o b s e r v a b le .  They a r e  on ly  

p a r t l y  o b s e r v a b le .  An economic sys tem  can  be i d e n t i f i e d  a l s o  o n ly  

p a r t l y ,  b e c a u s e ,  co m p lex i ty  ca n n o t  be t o t a l l y  d e s c r i b e d . - '  T h is  

l e a d s  us  t o  t h e  f i n a l  c o n c lu s io n ,  t h a t  economic sys tem s a r e  n o t  

c o n t r o l a b l e .  What we sh o u ld  do t o  keep and e x e r c i s e  a l i t t l e  

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

w i l l  be f a c e d ,  s e c o n d ly ,  t o  s u p p o r t  th e  s e l f r e g u l a t i o n  p r o c e s s e s  

go ing  on w i t h i n  a sy s tem ,  and t h i r d l y  t o  p l a n  t a s k s  ( d e s i r e d  fu -

t u r e  s t a t e s  o f  t h e  s y s t e m )  and th e  r e s o u rc e s  t h e  system  w i l l  need 

to  meet i t s  o b j e c t i v e s .  The th e o r y  o f  c o n t r o l  s a y s  t h a t  t h e  

s t a t e  S0 o f  a system  a t  a g iv e n  moment t Q co u ld  be c a l l e d  a 

c o n t r o l a b l e  i f  a p p ly in g  p e r i o d i c a l l y  c o n t in u o u s  c o n t r o l - i t  were



p o s s i b l e  t o  re a c h  i n  a f i n i t e  t im e ( t Q, t ^ )  t h e  p lan n ed  o r  ex-

p e c te d  f i n a l  s t a t e  o f  t h e  sys tem . I t  i s  ea sy  to  see  t h a t  a l l  

e lem e n ts  o f  t h i s  re q u irem en t  a r e  o r  n o t  a v a i l a b l e  o r  n o t  

r e l i a b l e .  T h is  r e l a t e s  to  t h e  c o n t i n u i t y  o f  t h e  c o n t r o l  

p r o c e s s ,  g iv e n  p e r io d  o f  t im e  to  r e a c h  t h e  f i n a l  s t a t e ,  t h e  

p r e c i s e l y  d i s t i n g u i s h e d  f i n a l  s t a t e  ( d e s c r i b e d  u s u a l l y  in 'e c o n o -

mic sys tem s as  a v e c t o r  o f  p a r t l y  c o n t r a d i c t i v e  o b j e c t i v e s )  e t c .

D esig n in g  m o d i f i c a t i o n s  o f  so c io -eco n o m ic  sys tem s i s  one o f  

t h e  most s o p h i s t i c a t e d  p r o c e s s e s .  Each p a r t i c u l a r  d e s ig n  i s  i n  

t h e  r e a l i t y  an u n iq u e  p ro c e d u re ,  an a b s o l u t e l y  u n iq u e  one what 

means i n  te rm s  o f  D esign Theory t h a t  t h e  d e s i g n e r  h as  to  i n i t i a t e  

a r e s e a r c h  to  o b t a i n  new knowledge b ec au se  t h e  a v a i l a b l e  know-

le d g e  i s  n o t  s u f f i c i e n t  enough t o  s o lv e  t h e  d e s ig n in g  p rob lem s.

D esign ing  s i g n i f i c a n t  m o d i f i c a t i o n  o f  an e x i s t i n g  system  o r  

d e s ig n in g  new sys tem  and th e  c o n t r o l  f u n c t i o n s  u ( t Q, t ^ )  th e  f o l l o -

wing q u e s t i o n s  we have  t o  s o lv e  and answer;

l )  what i s  t h e  r e a l  s t r u c t u r e  o f  t h e  sys tem  and i t a  dyna-

m ics o r  -  in  o t h e r  words -  v a r i a b i l i t y  o f  a number o f  e lem e n ts  in  

t im e ,  changes  o f  t h e i r  c h a r a c t e r i s t i c s ,  and -  what i s  ex tre m e ly  

j j ^ m p o r t a n t  -  t h e  changes o f  r e l a t i o n s  among e le m e n ts ,

£ 3  ? )  t h e  b o u n d a r ie s  o f  t h e  s t a t e  sp ace  I v e c t o r  o f  th e  sys tem , 

jU ' í  3 )  t h e  y e e t o r  o f  f e a s i b l e  in p u t s  X and t h e  su b sp ace  in  which 

th ey  can o c c u r ,

4 )  t h e  b o u n d a r ie s  o f  t h e  su b sp a c e  o f  th e  c o n t r o l  v e c t o r  UQ 

? )  t h e  r.u21 i c r i t e r i a l  c h a r a c t e r  o f  t h e  c o n t r o l  p ro c e s s  what 

o f t e n  c a u s e s  t h a t  i t  i s  n o t  p o s s i b l e  to  s c a l a r i z e  th e  c r i t e r i a  

and t o  c r e a t e  r e l e v a n t  w e ig h ts  f o r  th e  s e t  o f  s im u ltan e o u s  c r i -

t e r i a ,

6 ) some kltui o f .  d u a l ism  which o c c u rs  when we t r y  t o  c o n f r o n t  

\  t h in g s  e x p re s s e d  i n  v a lu e  and p h y s i c a l  u n i t  c a t e g o r i e s  which

o f t e n  c a u s e s  problem s we a r e  no t a b l e  to  overcom e,

7 )  t h e  b o u n d a r ie s  o f  t h e  f e a s i b l e  o u tp u t  s t a t e  sp ac e  (v e c -

t o r  Y).

A l l  s t a t e  sp ac e  p ro b lem s ' show t h a t  we a r e  d i s c u s s i n g  h e r e  

q u e s t i o n s ' f r o n  t h e  p o i n t  o f  view o f  t h e  modern th e o ry  o f  c o n t r o l ^ .

Hi Ô ŕ »  Í  a ,  S ta te" Space A n a ly s i s  o f  C o n t ro l  S ys tem s, New 
J e r s e y  1967,



The m u l t i c r i t é r i a l  s e t s  o f  g o a l s  ( o b j e c t i v e s ) ,  t h e  s t a t e  s p a -  

oes  and s u b ay a cea ,  t h e  f a c t ,  t h a t  i n  more complex sys tem s th e -

r e  e x i s t  two o r  more r e g u la t o r y  and c o n t r o l  d e v ic e s  a l l  t h e s e  

q u e s t io n s  c r e a t e  an Impact to  s e a r c h  f o r  now ap p ro ach es  and p rob-

le m -s o lv in g  g e n e r a t o r s .  T ha t  i s  t h e  background o f  new p ro p o s a ls
7

such  a s  L, Zadeh , d e a l in g  w i th  th e  th e o ry  o f  fu z z y  s e t s  o r  t h e  

"W att led  Theory o f  System s* by Wyroore0 w hich  lo o k s  t o  be s u i -

t a b l e  to  t a c k l e  th e  s t o c h a s t i c  p r o c e s s e s  by a p p ly in g  m easures  o f  

p r o b a b i l i t y  to  Inpu ts*  s p a c e s ,  t r a n s i t i o n  f u n c t i o n s  e t c .  аз  w e l l  

из to  sys tem s d e s ig n  s u p p o r te d  by co m p u te rs .

The r o l e  o f  p l a n n in g ' . in  economic sys tem  c o n t r o l

Now we have t o  d i s c u s s  t h e  q u e s t i o n  what i s  t h e  r o l e  o f  

p l a n s  in  ар economic c o n t r o l  p r o c e s s .  Are p l a n n in g  and m arke t a s  

r e g u la t o r »  ( o r  c o n t r o l  p a r a m e t e r s )  c o n t r a d i c t i v e  to  each  o t h e r  o r  

can th e y  work t o g e t h e r .  K orna i h a s  a l r e a d y  p r e s e n te d  h i s  view-

p o i n t  based  on th o  g e n e r a l  a s su m p tio n  t h a t  b o th  f a c t o r s  t h e  p la n  

and t h e  m arke t sh o u ld  be p u t  t o g e t h e r  t o  I n c r e a s e  t h e  e f f e c t i v e -

n e s s  o f  an o p e r a t i n g  sys tem .

We co u ld  assume on t h i s  b a s e s  t h a t  t h e r e  e x i s t s  a theorem  by 

K ornai w hich  can be d i s p l a y e d  i n  t h e  fo l lo w in g  way: m arket o r  a 

p la n n in g  system  a r e  s e p a r a t e l y  and e x c l u s i v e l l y  h ig h ly  complex 

and s t o c h a s t i c  by n a t u r e .  Doth m arke t  and p la n n in g  sys tem s a r e  

r e g u l a t o r s  o p e r a t i n g  in  a way w hich  i s  n o t  enough complex ( o r  on 

th e  lo w er  l e v e l  o f  v a r i e t y ) .  The c o n t r o l  p r o c e s s  r e q u i r e s ,  the™ 

r e f o r e ,  t h e  J o i n t  a c t i o n  o f  t h e  m arke t and p l a n n in g .  They sh o u ld  

o p e r a t e  on a b a s i s  o f  a m u l t i - s t a g e  in fo r m a t io n  sy s tem  and m u l t i -

- l e v e l  c o n t r o l  p ro c e s s  t o  co n d u c t  t h e  a c t i v i t i e s  o f  an economic

system  and t o  respond  c o r r e c t l y  and q u ic k ly  t o  a l l  changes o f  ет>*
9

v iro n m e n ta l  c o n d i t i o n s  . ,

7L. A. Z a d e h ,  Toward a Theory; o f  Flizzy Systems [ in :J  As*. 
p e c t s  o f  Network and Systems T h eo ry ,  New York 1971.

B A. W. W у m o r e ,  W a tt led  Theory  o f  Systems ( in : j  T rend t 
on G en era l  Systems T heory , '  e d .  G. IÍ 1 1 ŕ ,  ' J .  Wiley "and Sons, 
I n c . ,  1972 .

^ J .  C o ś c i ń a k i ,  M arke ting  Management In f o r m a t io n  Sys«



B. A ckoff assumed, c o n s i d e r in g  t h e  c h a r a c t e r  and r o l e  o f  

p l a n n in g ,  t h a t  p la n n in g  i s  a d e c is io n -m a k in g  p r o c e s s  b u t  i t  i s  on 

th e  o t h e r  hand t h e  d e s ig n in g  o f  t h e  f u t u r e .  To b e ,  however, more 

p r e c i s e  I  would s u g g e s t  t o  d e f i n e  a p l a n  as  as

-  s e t  o f  d e c i s i o n s  e x p re s s e d  i n  q u a n t i t a t i v e  te rm s  and

-  d e a l i n g  w i th  economic a c t i v i t i e s  i n  a g iv e n  p e r io d  o f  t im e .

I t  i s  e a sy  t o  be s e e n  t h a t  g o a l s  a n d /o r  o b j e c t i v e s  rem ain

beyond t h i s  f o r m u la t i o n .  T h a t ' s  c o r r e c t  b ec au se  I  r e a l l y  

t h i n k  th e y  a r e  t h e  components o f  t h e  s t r a t e g y  o f  a f i rm  o r  n a t i o -

n a l  economy o r ,  r e s p e c t i v e l y ,  o f  a t a c t i c s  when we speak  abou t 

a r e l a t i v e l y  s h o r t  h o r iz o n  o f  t im e .  A f t e r  t h e  s t r a t e g y  i a  ac-

c e p te d  and known a p l a n n e r  can  s t a r t  w i th  p r e p a r a t i o n  o f  t h e  

p l a n  i t s e l f .

A p la n  s e l f  i s  n o t  an a c t i o n .  I t  o n ly  c r e a t e s  t h e  c o n d i t i o n s  

t o  i n i t i a t e  a sequence  o f  a c t i o n s .

L e t  u s  c o n s i d e r  t h r e e  main t y p e s  o f  p l a n s :  p e r s p e c t i v e ,  me-

dium- ran g e  ( u s u a l l y  5- y e a r  p l a n s ) ,  and s h o r t - t e r m  p la n a  ( a n n u a l  

o r  s h o r t e r ) .  To make some com p ar iso n s  and a n a ly s e  t h e  d i f f e -

r e n c e s  t h e  fo l lo w in g  c r i t e r i a  w i l l  be u sed :  g o a l s ,  s t r u c t u r e  o f  

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

d e g re e  o f  u n c e r t a i n t y ,  c o m p le x i ty ,  and t h e  f u n c t i o n  o f  t h e  p l a n .

P e r s p e c t iv e  p la n n in g  g o a l s  a r e  lo n g - r a n g e  s t r a t e g i c  o b j e c t i -

ves  o f  t h e  g row th  o f  t h e  u n i t  p r e p a r in g  c e r t a i n  p l a n  f o r  n a t i o n a l  

economy, c o r p o r a t i o n ,  company, e t c .  Those ty p e s  o f  p la n e  a r e  

u s u a l l y  g e o g r a p h i c a l l y  o r  s u b j e c t - o r i e n t e d  ( f o r  example: innova-

t i o n s ,  developm ent o f  new p r o d u c t s ,  p e n e t r a t i o n  o f  new m arke ts  

e t c ) .  The f i g u r e s  a r e  n o t  o b l i g a t o r y .  The u n c e r t a i n t y  i s  r e l a t i -

v e ly  h i g h  and t h e  p r e d i c t i o n  e r r o r s  a r e  o f t e n  r e l a t i v e l y  g r e a t .  

P e r s p e c t iv e  p la n s  a r e  m o s t ly  n o t  o v e r a l l  b ec au se  th e y  d e a l  w i th  

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

f u n c t i o n  o f  such  a p l a n  i s  t h e  c h o ic e  o f  s t r a t e g y  and th e  c a lc u -

l a t i o n  o f  ex p ec ted  r e s u l t s  5 ,  1C o r  more y e a r s  ahead .

Because o f  th e  c h a r a c t e r i s t i c s  and f u n c t i o n  o f  t h i s  ty p e  

o f  p l a n s  i t  i s  ea sy  to  co n c lu d e  t h a t  th e y  ca n n o t  be  used  a s  a 

• too l i n  c o n t r o l  p r o c e s s e s .

K id d le - r a n g e  p la n n in g  d e a l s  u s u a l l y  w i th  changes w hich  w i l l

teras f o r  K a r k e to r i e n t e d  Companies i n  C e n t r a l l y  P lan n ed  Economy, 
B r u s s e l s  1977.



ne In t ro d u c e d  in to  th e  sys tem  w i th  - t h e  p u rp o se  t o  d i v e r s i f y  i t s  

p c r fo iT  vnce end to, a c h ie v e  th e  r e s t r u c t u r i n g  o f  t h e  whole sy s -

tem. Far  t h i s  re a s o n  t h e y  a r e  o v e r a l l  com plex, and p a r t l y  o b l i -

g a t o r y .  The u n c e r t a i n t y  i s  s t i l l  r e l a t i v e l y  h ig h .  The m a jo r  

f u n c t io n  o f  t h i s  k ind  o f  p l a n s  i s  t o  a c h ie v e  d e s i r e d  s t r u c t u r a l  

changes i n  t h e  sys tem  and to  a f f e c t  t h e  env ironm en t t o  f a c i l i -

t a t e  t h e  o p e r a t i o n s  and a c t i v i t i e s  o f  t h e  sys tem . I t  seems t h a t  

some e lem en ts  o f  such  a p la n  can p la y  c e r t a i n  r o l e  i n  t h e  reg u -

l a t i o n  and c o n t r o l  p r o c e s s e s .

S h o r t - t e n o ,  o p e r a t i o n a l  p l a n n in g  does  have a c l e a r  g o a l ,  na-

mely, to  keep th e  system  g o in g .  The f i g u r e s  a r e  o b l i g a t o r y  and 

c o v e r  a l l  a r e a s  o f  o p e r a t i o n s .  B ecause o f  t h e  h o r iz o n  o f  t im e  th e  

u n c e r t a i n t y  i s  r e l a t i v e l y  s m a l l .  The main f u n c t i o n  o f  such  p l a n s  

i s  t a s k - o r i e n t e d .  I t  h e lp s  t o  p e r fo rm  day by day  and week by week 

o p e r a t i o n s  o f  t h e  sy s tem . F or  t h e s e  r e a s o n s  s h o r t - t e r m  p la n n in g  

cou ld  be c o n s id e r e d  as  an e lem en t  o f  t h e  c o n t r o l  p r o c e s s .

The c o n t r o l  p r o c e s s  in  economic sy s tem s  a s  w e l l  a s  i n  a l l  coro- 

p lex  s o c i a l  sy s tem s c o n s i s t s  o f ;

1 ) v e c t o r  o f  g o a l s  w i th  p e r i o d i c a l l y  s t a b l e  p r i o r i t i e s ,

2 ) s t a n d a r d s  o f  c a t e g o r i e s  ( r e s o u r c e s ,  i n v e n t o r i e s ,  l e v e l s  o f  

s a t u r a t i o n  o f  so m e th in g ,  e t c ) ,

3 )  t r a j e c t o r i e s  to  a c h ie v e  d e s i r e d  o r  ex p e c ted  s t a t e s  ( a l t e r s  

n a l i v e s  w i th  sometimes o p t i m i s a t i o n  p ro c e d u re s  ),

A) m easurem ent system  to  m easure d e v i a t i o n s  and’ t o  p r o c e s s  

d a t a  co n n ec ted  -with th o s e  d e v i a t i o n s  and t o l e r a n c e s ,

5 ) c o r r e c t i o n  a c t i v i t i e s  to  e l i m i n a t e  d e v i a t i o n s  o r  t o  coirpute  

new t r a j e c t o r y  t o  a c h ie v e  p lan n ed  g o a l s  o r  to  m odify g o a l s  e t c .

A n a ly s in g  a l l  f i v e  ,p o i n t s  o f  a t y p i c a l  c o n t r o l  p ro c e s s  Vie 

sh o u ld  be a b l e  t o  d i s c u s s  t h e  q u e s t i o n  what t h e  r o l e  o f  p la n n in g  

in  t h e  c o n t r o l  p r o c e s s  r e a l l y  i s .

F i r s t  o f  a l l  l e t  me u s e  a n o t io n  to  d e m o n s t ra te  t h e  c o n t r o l  

e r r o r  e t  a t  t h e  moment t  as  t h e  d i f f e r e n c e  betw een t h e  norm s t a n -

d a rd  and t h e  r e a l  o u tp u t  Y^. What I want to  f o r m u la te  i s  t h e  

argument t h a t  a c o n t r o l  p r o c e s s ,  where t h e  s t a n d a r d s  a r e  d e r iv e d  

from a p l a n ,  can  be C a l le d  t h e  p la n n in g  and c o n t r o l  p r o c e s s . In  

c o n t r a r y ,  a r e  t h e  s t a n d a r d s  and v a r i a b l e s  ^ t a k e n  n o t  from a p l a n  

b ecau se  th e y  a r e  s e t - u p  beyond th e  p l a n  a s  a s e t  o f  economic p a -

ram ete r»  ( f o r  example d i s c o u n t  r a t e s -  custom  t a r i f f s ,  t a x a t i o n



p r o g r e s s i v e  r a t e s  e t c . )  we can d i s t i n g u i s h  a n o th e r  ty p e  o f  c o n t r o l  

p ro c e s s  in  economic sy s tem s which I s  c a l l e d  ря ram ete  r l z  ed p roc e s s  

o f  c o n t r o l . For a d e s i g n e r  o f  a system  t h i s  means . h e  has  t o  

i n c o r p o r a t e  t h e  p la n n in g  p ro c e d u re s  and p la n s  - th em se lv es  i n t o  

th e  s e t  o f  c o n t r o l  lo o p s  ( b o t h  p o s i t i v e  and n e g a t iv e  fe e d -b a c k  

lo o p s )  t o  c r e a t e  an e f f e c t i v e  system  o f  c o n t r o l  w i th o u t  o v e r -

la p p in g s  and empty s u b s p a c e s .

I t  seems t o  be o b v ious  t h a t  t h i s  p a r t  o f  a d e s ig n in g  t a s k  

i s ,  i n  f a c t ,  one o f  t h e  most s o p h i s t i c a t e d  a s s ig n m e n ts .

J a n u s z  W. G o ś c iń s k i  

PROJEKTOWANIE SYSTEMÓW SPOŁECZNO-EKONOMICZNYCH

P ro je k to w a n ie  je s t ;  n i e w ą tp l iw ie  jednym z n a j s t a r s z y c h  rodzajów  
l u d z k i e j  d z i a ł a l n o ś c i .  Z d r u g i e j  s t r o n y  t e o r i a  p ro je k to w a n ia  po-
z o s t a j e  n a jm ło d szą  d y s c y p l in ą  naukową. Jednym z i s t o t n y c h  p ro b le -
mów dyskutowaf ych w t e o r i i  p ro je k to w a n ia  J e s t  py t a n i e :  czy 
o k re ś le n i©  p ro je k to w a n ia  n a le ż y  o d n o s ić  t y lk o  do przedmiotów na-
t u r y  t e c h n i c z n e j ,  czy t e ż  można j e  za s to so w ać  w o d n ie s i e n iu  do 
w s z y s tk ic h  systemów spo łeczno-ekonom icznych?  T e o r ia  p ro je k to w a n ia  
odpowiada na t o  p y t a n i e  w z a s a d z i e  p o zy ty w n ie .  P o z o s ta je  jed n ak  
problem  o p is u  f a r  p r o je k to w a n ia ,  a s z c z e g ó ln i e  p ro je k to w a n ia  sy s -
temów spo łeczno-ekonom icznych ,

V prezentowanym a r t y k u l e  z o s t a ł y  p rz e d s ta w io n e  rÓ ine p o d e jś -
c i a  do p ro je k to w a n ia  systemów sp o łeczno-ekonom icznych , omówiono 
z o s t a ł y  fazy  tego  p ro c e s u .  W iele  uwagi poświęcono t a k i e  procesom 
r e g u l a c j i  i  s t e ro w a n ia  o ra z  p rocesow i p lanow ania  i  r o l l  J a k ą  
s p e ł n i a  w s te ro w a n iu  systemem społeczno-ekonom icznym .


