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SELF-REGULATION, DECENTRALIZATION AND CONTROL 

IN ECONOMIC SYSTEMS

T h ere  a r e  i n  economic t h e o r y ,  o r  -  more p r e c i s e l y  ■» i n  t h e  

t h e o r y  o f  o r g a n i z a t i o n  and c o n t r o l  o f  economic sys tem s c e r t a i n  

p rob lem s b e in g  d i s c u s s e d  s i n c e  many-many d e c a d e s  and n o t  y e t  r e -

s o lv e d  i n  a s c i e n t i f i c  way. Of c o u r s e ,  t h e s e  p rob lem s a r e  r e s o l -

ved i n  p r a c t i c e ,  on an e m p i r i c a l  b a s i s ,  w i th  more o r  l e s s  e f f i -

c i e n c y .  And one may s a y ,  t h e  more complex o u r  economic sys tem s be-

come, t h e  more v a r i a b l e  t h e  en v iro n m en t o f  o u r  economic s y s -

tems g e t s ,  t h e  l e s s  e f f i c i e n t  become t h e  a f o r e  m en tioned  e m p ir i -

c a l  s o l u t i o n s .

The aim o f  t h i s  p a p e r  i s  t o  c h o se  two o f  t h e s e  o ld  p rob lem s 

and t o  t r y  t o  show how an a p p l i c a t i o n  o f  sy s tem s  t h e o r e t i c a l  

c o n c e p t s ,  i . e .  a r e f o r m u l a t i o n  o f  t h e s e  q u e s t i o n s  i n  t h e  l a n -

guage  o f  sy s tem s  th e o r y  i s  a b l e  t o  c o n t r i b u t e  t o  a s c i e n t i f i c  

f o r m u l a t i o n  o f  some -  i n  r e a l i t y  a l l  -  economic and o r g a n iz a -

t i o n a l  p ro b le m s ,  which i s  n a t u r a l l y  t h e  f i r s t  s t e p  t o  an e f f i -

c i e n t  s o l u t i o n .  T h is  w i l l  be  done h e r e  i n  a p u r e ly  verba? way, , 

t a k i n g  th u s  o n ly  t h e  f i r s t  s t e p  i n  t h e  d i r e c t i o n  o f  an  e x a c t  so -

l u t i o n  -  and b e in g  r e a l l y  a t  t h e  same t im e  a c h a l l e n g e  t o  mathe-

m a t i c i a n s  and sy s tem s t h e o r i s t s .

The two p rob lem s ch o sen  a r e j  a )  c e n t r a l i z a t i o n  -  d e c e n t r a l i z a -

t i o n ,  b )  d i r e c t  c o n t r o l  -  i n d i r e c t  c o n t r o l .  F i r s t  i t  i s  v e r y  im-

p o r t a n t ,  e s p e c i a l l y  c o n s i d e r in g  t h e  o l d e r  and more p o p u la r  d i s c u s -

s i o n s  ab o u t  t h e  p r a c t i c a l  s o l u t i o n  o f  t h e s e  p rob lem s  -  to  g e t  r i d
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o f  a v e ry  deep  ro o te d  human i n c l i n a t i o n ,  i .  e.' t o  s e e  t h i n g s  i n  term a 

o f  d ic h o to m ie s  ( b l a c k  o r  w h i to ,  good o r  bad e t c . ) .  As a lw ay s ,  h e r e  

to o  th e  problem  i s  r e a l l y . n o t  to  d e c id e  betw een t h e  m e r i t s  o r  f a -

u l t s  o f  c e n t r a l i z e d  o r  d e c e n t r a l i z e d  c o n t r o l ,  o f  . d i r e c t  o r  i n d i -

r e c t  c o n t r o l .  In  r e a l i t y  t h e r e  n e v e r  e x i s t e d  and ca n n o t  e x i s t  so-

c i a l  sy s tem s which a r e  a b s o l u t e l y  c e n t r a l i z e d  ( o r  d e c e n t r a l i z e d ) ,  

arid where c o n t r o l  i s  r e a l i z e d  o n ly  d i r e c t l y ,  i . e .  by command, o r  

o n ly  i n d i r e c t l y ,  i . e .  by m o t iv a t io n  ( t o  u s e  a sh o r th a n d  d e f i n i -

t i o n ) .  Even i n  t h e  moat a u t h o r i t a t i v e  sy s tem s  t h e r e  was always 

room f o r  d e c e n t r a l i z e d  d e c i s i o n -  making, and even th e  most r u t h l e s s '  

d i c t a t o r  had to  mix command w i th  rew ards  o r  s a n c t i o n s .

The r e a l  p roblem  c o n s i s t s  in  b o th  c a s e s  i n  f i n d i n g  th e  o p t i -

mal m ix, e . g .  t h e  o p t im a l  d e g re e  o f  d e c e n t r a l i z a t i o n .  I f  we 

a c c e p t  t h i s  p o i n t  o f  v iew , we have a t  t h e  same t im e  t o  re c o g n i -

z e  t h a t  t h e r e  do n o t  e x i s t  u n iq u e  s o l u t i o n s  t o  t h e s e  p ro b lem s ,  

s o l u t i o n s -  e f f i c i e n t  i n  ev e ry  c a s e .  The s c i e n t i f i c  app roach  con-

s i s t s  in  f o r m u la t in g  and -  i f  p o s s i b l e  -  c l a s s i f y i n g  t h e  r e -

l e v a n t  c o n d i t io n s '  o r  f a c t o r s  and d e te rm in in g  on th e  b a s i s  o f  eve-

ry. g iv e n  s i t u a t i o n ,  i . e .  ev e ry  g iv e n  c o n s t e l l a t i o n  o f  t h e  r e l e -

v a n t  c o n d i t i o n s  and f a c t o r s  t h e  o p t im a l  o r  a t  l e a s t  a á a t i s -  

f y i n g l y  e f f i c i e n t  m ix tu re  o r  d e g re e  o f  c e n t r a l i z a t i o n  and 

d i r e c t / i n d i r e c t  c o n t r o l .

I  have chosen  th e s e  two p roblem s p a r t l y  b ec au se  o f  t h e i r  

im p o rtan ce  i n  modern c o n t r o l  t h e o r y .  The d e b a te  ab o u t  c e n t r a l i z a -

t i o n  i s ,  as  we know, very  o l d ,  in  o u r  c o u n t r i e s  as  o ld  аз t h e  

c e n t r a l l y  p lan n ed  economy was in t r o d u c e d .  And everybody who rc*- 

m«№bers th e  h i s t o r y  of. t h o  r e o r g a n i z a t i o n s  o f  o u r  economies 

s i n c e  t h e  end o f  th e .S e c o n d  World War, o r  in  t h e  S o v ie t  Union 

s i n c e  t h e  f i r s t  f i v e - y e a r  p l a n ,  must by f o r c e  se e  c l e a r l y  t h a t  

a l l  t h e s e  p r a c t i c a l  s o l u t i o n s  w ere  i n  r e a l i t y  o n ly  a lm o s t  b l i n d  

e x p e r im e n ts ,  w i th o u t  any s c i e n t i f i c  b a s i s .  The q u e s t i o n  o f  d i -

r e c t  and i n d i r e c t  c o n t r o l  i s  e s p e c i a l l y  a c tu a l  in  o u r  c o u n t ry  

s i n c e  o u r  re fo rm  o f  1968, which in t ro d u c e d  t h e  w orld -w ide  u n iq u e  

sys tem  o f  t h e  c o n t r o l  o f  n a t i o n a l  economy th ro u g h  u s in g  th e  

m arke t  and i t s  f o r c e s  i n  a p lan n ed  way ( t h a t  i s  t h e  p r i n c i p l e ,  

l e t  u s  now and h e r e  n o t  . speek  ab o u t  t h e  p r a c t i c e ) .  A lthough  t h e -

s e  q u e s t i o n s  have a auch  w id e r  i n t e r e s t ,  t h e y  b e in g  a c tu a l  and



p r e s s i n g l y  u n so lv ed  i n  any k in d  o f  complex so c io -eco n o m ic  sys-

tem , be i t  a c a p i t a l i s t  c o r p o r a t i o n ,  a m u l t i - n a t i o n a l  e n t e r p r i -

s e  o r  even t h e  army e t c .

P a r t l y  have I  chosen  t h e s e  q u e s t i o n s  b ec au se  th e y  seem to  me 

to  be c l o s e l y  r e l a t e d  to  t h e  problem  o f  s e l f - r e g u l a t i o n  and t h e r e -

f o r e  t o  be s o l v a b l e  th ro u g h  r e f o r m u l a t i o n  i n  t h e  lan g u ag e  o f  

sys tem s t h e o r y ,  u s in g  e s p e c i a l l y  t h i s  one sys tem s  t h e o r e t i c a l  

c o n c e p t .

F i r s t ,  l e t  u s  definfc t h e  c o n c e p ts  u s e d .  f

By c e n t r a l i z a t i o n  I  mean t h e  way d e c i s i o n  making power i s  

d i s t r i b u t e d  in  a h i e r a r c h i c a l  d e c i s i o n  sy s tem . In  a hundred  p e r -

c e n t  c e n t r a l i z e d  system  th l t r e  e x i s t s  one and o n ly  one d e c i s i o n  

making c e n t e r .  In  a hundred  p e r c e n t  d e c e n t r a l i z e d  sys tem  t h e r e  

does  n o t  e x i s t  any d e c i s i o n a l  h i e r a r c h y ,  a l l  t h e  d e c i s i o n  cetw  

t e r s  a r e  in d ep en d e n t  o f  one a n o th e r .  The d e g r e e  o f  d e c e n t r a l i z a -

t i o n  .tieans t h e  d i s t r i b u t i o n  o f  d e c i s i o n  making between th e  seve-

r a l  l e v e l s  o f  t h e  d e c i s i o n a l  h i e r a r c h y ,  and i t  in c lu d e s  t h e  num-

b e r  o f  l e v e l s  as  w e l l  as  t h e  w id th  o f  t h e  l e v e l s  and t h e  

d e g re e  o f  d e c i s i o n a l  freedom  a t  t h e  s e v e r a l  l e v e l s ,  i . e ,  what 

k ind  o f  d e c i s i o n s  a r e  d e l e g a t e d  from l e v e l  to  l e v e l ,  o r  i n  

o t h e r  words? what i s  th e  c o n t e n t  o f  t h e  d e c i s i o n s  a t  th e  seve-

r a l  l e v e l s .  One h e a r s  o f t e n  a r u l e  o f  thumb, namely t h a t  we 

sh o u ld  d e l e g a t e  to  each  l e v e l  th o s e  d e c i s i o n  w hich  a r e  in form a-

t i o n a l l y  s u p p o r te d  a t  t h a t  and no o t h e r  l e v e l ,  I  do n o t  t h i n k  

t h a t  t h e r e  e x i s t s  such  a s t r o n g  c o r r e l a t i o n  betw een  in fo r m a t io -

n a l  s u p p o r t  and d e c i s i o n a l  power. T h is  r u l e  was b e h in d  th o s e  

i l l u s i o n s  one cou ld  meet a t  t h e  h e r o i c  t im e  o f  c o m p u te r iz a t io n ,  

when many p e o p le  ( e . g .  t h e  l a t e  P r o f e s s o r  Nemchinov) t h o u g h t ,  

a w e l l  o rg a n iz e d  n e t  o f  d a t a  banks would e n a b le  t h e  c e n t r a l  

a u t h o r i t i e s  t o  i n t r o d u c e  t h e  p e r f e c t  c e n t r a l  p la n n in g  sys tem . We 

know now a l r e a d y  t h a t  t h i s  i s  n o t  t r u e  -  n o t  even t h e  most p e r -

f e c t l y  f u n c t i o n i n g  d a t a  bank sys tem  would en a b le  из to  p l a n  a 

complex sys tem  from one and o n ly  one d e c i s i o n  c e n t e r .

By d i r e c t  c o n t r o l  I  u n d e r s ta n d  a c o n t r o l  system  g iv in g  

o n ly  commands ( in fo r m a t io n s  o f  a p ra g m a t ic  c o n t e n t  ) t o  t h e  sub-

sy s tem s and e le m e n ts ,  w hich  have to  obey t h e s e  commands l i t e -

r a l l y .  By i n d i r e c t  c o n t r o l  we mean a sys tem  where t h e  d e c i s i o n a l  

c e n t e r s  o r  p o i n t s  a r e  n o t  g i v i n g  any commands b u t  o n ly  m o tiv a -



t i o n a l  i n f o r m a t io n s  to  t h e  s u b sy s  tem s 'an d  e le m e n ts  c o n t r o l l e d ,  and 

t h e s e  e le m e n ts  behave a c c o rd in g  t o  t h e  i n t e n t i o n s  o f  t h e  con-

t r o l l i n g  sy s tem  b ec au se  t h e i r  i n t e r e s t s  ( o b j e c t i v e  f u n c t i o n s )  can 

be r e a l i z e d  o n ly  by a v o id in g  t h e  s a n c t i o n s  and g e t t i n g  t h e  r e -

wards coded i n  t h e  a f o r e  m en tioned  m o t iv a t i o n a l  i n f o r m a t i o n s .  I t  

Is  w e l l  known t h a t  modem pedagogy e . g .  i n c l i n e s  to  a p p ly in g  

s o l e l y  i n d i r e c t  c o n t r o l  i n  e d u c a t io n .  O b v io u s ly ,  a hundred  p e r -

c e n t  c e n t r a l i z e d  sy s tem  a p p l i e s  o n ly  d i r e c t  c o n t r o l ,  w h i le  a 

hundred  p e r c e n t  d e c e n t r a l i z e d  sy s tem s  can  ap p ly  o n ly  i n d i r e c t  

c o n t r o l .  In  r e a l i t y ,  a s  I  m entioned  a l r e a d y ,  i n  complex s o c i o -  

-econom ic  sy s te m s  we s e e  a lw ays some k in d  o f  mix betw een t h e s e  

two k in d s  o f  c o n t r o l  and d e c i s i o n  m aking, and o u r  p u rp o s e  i s  to  

f i n d  a s c i e n t i f i c  way f o r  d e te r m in in g  t h e  o p t im a l  mix.

S o c io -econom ic  sy s tem s  a r e  man-man o r  man-machine sy s te m s .  

I . e .  th e y  a r e  sy s tem s  whose e le m e n ts  a r e  p a r t l y  o r  w h o l ly  thero- 

» s e l v e s  h i g h ly  o r g a n iz e d ,  complex s y s te m s ,  w i t h  t h e i r  own pu rp o -

s e s ,  w i th  t h e i r  own o b j e c t i v e  f u n c t i o n ,  a l th o u g h  t h i s  i s  h e r e  

o n ly  a m e ta p h o re ,  b e c a u s e  t h e  o b j e c t i v e  f u n c t i o n  o f  p e o p le  

may n o t  be e x p r e s s e d  i n  a q u a n t i t a t i v e  form . N e i t h e r  may b e ,  by 

t h e  way, t h e  o b j e c t i v e  f u n c t i o n  o f  complex so c io -e co n o m ic  sys tem s 

w h o lly  f o r m a l i z e d .  And t h i s  i s  why th e s e  sy s tem s  have t o  be 

alw ays a mix. P e o p le  t a k e  d e c i s i o n s  i n  any c a s e ,  a c c o rd in g  to  

t h e i r  own i n t e r e s t s .  I f  t h e  e le m e n ts  o f  a m achine do n o t  obey 

th e  commands o f  t h e  d e c i s i o n  c e n t e r ,  w.e s ay  t h a t  th e y  a r e  o u t  

o f  o r d e r .  I f  t h e  e le m e n ts  o f  man, a s  a  sy s tem ,  to  n o t  obey 

tho  commands o f  t h e  d e c i s i o n  c e n t e r  ( i n  th o s e  c a s e s  where th ey  

d o .n o t  have t o  obey in b o rn  r e f l e x e s )  we say  t h a t  th e y  a r e  i l l ,  

But i f  t h e  e le m e n ts  o f  an economic sy s tem  do n o t  obey commands, 

i f  w o rk e rs  a r e  e . g .  s t r i k i n g ,  t h e  sy s tem  may be i l l ,  b u t  i t s  

e le m e n ts  do o n ly  e x e r t  t h e i r  s o v e r e ig n  r i g h t s .  T h e r e f o r e  i n  a ao -  

c lo -e c o n o m ic  sy s tem  t h e  human e le m e n ts  have t o  r e c e i v e  some 

d e g re e  o f  d e c i s i o n  making pow er,  and t h e r e  h as  be some d e g re e  o f  

indirect c o n t r o l ,  m o t iv a t in g  them t o  t a k e  t h e i r  d e c i s i o n s  i n  ac -

c o rd a n c e  w i th  t h e  g o a l s  o f  t h e  whole sy s tem . The q u e s t i o n  r e -

g a in s  j what d e g r e e ?

бив o f  t h e  im p o r t a n t  p r o p e r t i e s  o f  J iig iily  o r g a n iz e d ,  complex 

но сio -eco n o m ic  sy s tem s Í 3 t h e i r  c a p a c i t y  o f  s e l f - r e g u l a t i o n .  By 

« e l f - r e g u l a t i o n  we .mean, t h e  a b i l i t y  o f  t h e  sy s tem  t o  r e t u r n  tq



i t s  e q u i l i b r i u m  a f t e r  any k in d  o f  i n n e r  o r  o u t e r  d i s t u r b a n c e ,  bjj 

i t s e l f , w i th o u t  any i n t e r v e n t i o n  from o u t s i d e .  W ithou t occu-

p y in g  o u r s e lv e s  h e r e  w i t h  t h e  v e r y  complex mechanism o f  s e l f - r e -

g u l a t i o n ,  we may m en tion  o n ly ,  t h a t  t h i s  i s  ac h ie v ed  by t h e  in -

t e r a c t i o n  o f  t h e  s e v e r a l  c o n t r o l  lo o p s  b u i l t  i n t o  t h e  sy s tem , an 

i n t e r a c t i o n  l e a d in g  to  m u l t i - s t a b i l i t y  and u l t r a - s t a b i l i t y  o f  th e  

sy s tem . In  man t h i s  p r o p e r t y  o f  s e l f - r e g u l a t i o n  i s  m a n i f e s t i n g  i t -

s e l f  by o u r  a b i l i t y  t o  r e t u r n  t o  o u r  e q u i l i b r i u m  ( h e a l t h )  w i th -

o u t  m ed ica l  i n t e r f e r e n c e ,  su p p o s in g  we a r e  l e a d i n g  a s o - c a l l e d  

h e a l t h y  l i f e .  A breakdown o f  s e l f - r e g u l a t i o n  l e a d s  t o  t h e  d es -

t r u c t i o n  o f  t h e  sy s te m ,  man e , g .  d i e s .

S ocio -econom ic  sys tem s do n o t  have su ch  a w e l l - d e f i n e d  

e q u i l i b r i u m  s t a t e  a s  b i o l o g i c a l  sy s tem s  have .  Socio -econom ic  sy s -

tems a r e  d e v e lo p in g ,  m o s t ly  grow ing sys tem s and t h e y ,  a f t e r  

l e a v in g  a g iv e n  e q u i l i b r iu m  s t a t e  do n o t  r e t u r n ,  w i th  t h e  h e lp  

o f  t h e i r  s e l f - r e g u l a t i n g  a b i l i t y ,  to  t h e  same s t a t e ,  but. th e y  

a r e  d e v e lo p in g  in  t h e  d i r e c t i o n  o f  a n o th e r  -  h i g h e r  l e v e l ,  o r  

o th e r w is e  d e f in e d  -  e q u i l i b r i u m  s t a t e .  T ha t  i s  why we t a l k  i n  t h e  

c a s e  o f  economic sys tem s o f  a  moving e q u i l i b r i u m .  Again we do 

n o t  h e r e  go i n t o  t h e  d e t a i l s  o f  t h i s  mechanism, f o r  o u r  p u rp o se s  

i t  i s  enough to  know and d e f i n e  t h e  s e l f - r e g u l a t i n g  p r o p e r t y  o f  

complex so c io -e co n o m ic  s y s te m s .

We a r e  h e r e  more i n t e r e s t e d  in  t h e  f a c t o r s  d e te r m in in g  and 

i n f l u e n c in g  t h i s  p r o p e r t y .  I f  we u n d e r s ta n d  them w e l l ,  we may 

f i n d  a way from s e l f - r e g u l a t i o n  to  t h e  p rob lem s  o f  d e c e n t r a l i -

z a t i o n  and d i r e c t / i n d i r e c t  c o n t r o l ,  a t  l e a s t  a t  a c o n c e p tu a l  

and q u e s t i o n - a s k i n g  l e v e l .

The most im p o r ta n t  o f  t h e  f a c t o r s  making ą sys tem  s e l f - r e g u -

l a t i n g  i s  i t s  a b i l i t y  t o  l e a r n  and t o  a l t e r  i t 3  b e h a v io r  on th e  

b a s i s  o f  t h e  c o n c lu s io n s  drawn from t h e  new in f o r m a t i o n  d e r iv e d  

from l e a r n i n g .  In. r e l a t i o n  t o  s e l f - r e g u l a t i o n  le a rn in g -  means 

t h e  f o l lo w in g :  In fo rm a t io n s '  ab o u t  a l l  the; changes  i n f l u e n c in g  t h e  

s y s t e m 's  s t r i v i n g  t o  keep i t s  e q u i l i b r i u m  o r  en d a n g e r in g  t h e  

m a in ten an ce  o f  t h e  e q u i l i b r i u m  s t a t e  a r e  p a r t l y  f lo w in g  in t o  t h e  

s y s t e m 's  memory, p a r t l y  a c t i v e l y  so u g h t  by t h e  sy s tem . In  t h e  me-

mory t h i s  in f o r m a t io n  i s  s t o r e d  and when t h e  i n d i c a t o r s  o f  enda- 

g e re d  e q u i l i b r i u m  s t a t e  s u r p a s s  a c e r t a i n  t h r e s h o l d ,  th e y  flow 

i n t o  some o rg an  o f  t h e  sys tem  d e s t i n e d  to  make a com parison  b e t -
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ween th e  g o a l s  o f  t h e  system  ( which, may be th e  m ain ten an ce  o f  

th e  g iv e n  e q u i l i b r iu m  s t a t e ,  o r  t h e  d e f i n i t i o n  o f  some new eq u i-

l i b r i u m )  and th e  d i s t u r b i n g  In f lu e n c e s  ( f a c t o r s ) ,  i . e .  t h e  v a lu e s  

o f  th e  r e l e v a n t  i n d i c a t o r s .  A f t e r  d e c id in g  i n  t h i s  o rg a n  betw een 

t h e  o ld  and some new e q u i l i b r iu m  s t a t e ,  t h e  c o n t r o l l i n g  subsystem  

o f  t h e  so c io -eco n o m ic  sys tem  works o u t  p la n s  and s t r a t e g i e s  d e s -

t i n e d  to  a l t e r  th e  b e h a v io r  o f  t h e  s y s t e m 's  subsys tem s a n d /o r  

e lem en ts  co n c e rn e d ,  i . e ,  t h o s e  whose b e h a v io u r  has  t o  be changed 

to  a t t a i n  t h e  o ld  o r  t h e  new e q u i l i b r iu m  s t a t e .  T h is  mechanism 

o f  l e a r n i n g  and a l t e m i n g  o f  b e h a v io u r  e x i s t s  i n  a l l  known so-

c io e c o n o m ic  s y s te m s ,  o n ly  i n  o u r  r e a l  sy s tem s  th e y  a r e  m o s t ly  

n o t  v e ry  w e l l  o r g a n iz e d ,  n o t  f u n c t i o n i n g  on a co n eo io u s  l e v e l  

b u t  a c t i n g  r a t h e r  u n c o n s c io u s ly ,  s p o n ta n e o u s ly .

N e v e r th e l e s s ,  even t h i s  u n co n sc io u s  f u n c t io n in g  o f  t h e  s e l f -  

- r e g u l a t i n g  mechanism p r o t e c t s  o u r  economic sy s tem s from d e s t i u c -  

t i o n  Or e e l f - d e a t r u c t i o n .  Only i t s  e f f i c i e n c y  co u ld  be much 

h ig h e r .

A v e ry  im p o r ta n t  f a c t o r  t a k in g  p a r t  i n  t h e  s e l f - r e g u l a t i n g  \  

p ro c e s s  a r e  t h e  b u f f e r s  b u i l t  i n t o  t h e  sys te i# ,  t h e  s o - c a l l e d  r e -

s e r v e s .  T hese  b u f f e r s  a r e  l y i n g  betw een t h e  S e v e ra l  c o n t r o l  lo o p s  J 

of t h e  sys tem  and t h e i r  a c t i o n  c o n t r i b u t e s  t o  t h e  m u l t i - a n d  u l t r a -  

- s t a M H t y  o f  t h e  sy s tem . The b u f f e r s  a c t  on t h e  b a s i s  o f  th e  

w ell-know n l o c a l i s a t i o n  p r i n c i p l e .  The l o c a l i z a t i o n  p r i n c i p l e  

means t h a t  i f  t h e  fu n c t io n in g  o f  a g iv e n  e lem en t o f  t h e  system  i s  

in  e q u i l ib r iu m ,-  so t h a t  i t s  i n p u t s  and o u tp u t s  do n o t  c o l l i d e  

a g a i n s t  t h e  c o n s t r a i n t s  o f  i t s  a c t i o n  i n  a g iv e n  t i m e - i n t e r v a l ,  

th e n  t h e  changes  i n  i t s  f u n c t io n in g  do n o t  i n f l u e n c e  t h e  fu n c-

t i o n i n g  o f  t h e  o t h e r  * p a r t s  o f  t h e  system  in  t h a t  t im e - in te rw  

v a l .  T h is  p r i n c i p l e  i s  o f  g r e a t  im p o r ta n c e ,  b ec au se  i t  i s ' o n e  o f  

t h e  f a c t o r s  g u a r a n te e in g  t h e  s t a b i l i t y  o f  t h e  sys tem  i n  t h a t  

way t h a t  m inor d i s t u r b a n c e s  a r e  " l o c a l i z e d " ,  i . e .  l o c a l l y  coun-

t e r b a l a n c e d .  Only m ajo r  d i s t u r b a n c e s  p u sh in g  t h e  i n p u t s  a n d /o r  

o u tp u t s  o f  t h e  g iv e n  e lem en t o r  subsys tem  beyond th e  g iv e n  co n -

s t r a i n t s ,  in  t h e  g iv en  t i m e - i n t e r v a l ,  a r e  d i s t u r b i n g  th e  fu n c -

t i o n i n g  o f  t h e  sys tem  a s  a whole -  i f  t h e r e  a r e  no b u f f e r s .  The 

r o l e  o f  t h e  b u f f e r s  c o n s i s t s  in  c o u n te r b a l a n c in g  t h o s e  d i s t u r -
f - *  Г  щ .

b an c ee ,  o r  “l o c a l i z i n g ” them , which go o u t s i d e  t h e  g iv e n  sub-

system  and would o th e rw is e  d i s t u r b  t h e  f u n c t i o n i n g  o f  t h e  whole



sys tem . Now, l e a r n i n g  to o  may be i n t e r p r e t e d  as a k ind  o f  b u f f e r  

in  t h i s  s e n c e ,  b ecau se  th ro u g h  l e a r n i n g  t h e  system  b u i l d s  b u f -

f e r s  c o n ta in in g  in f o r m a t io n s ,  i . e .  t h e  l o c a l  memories o f  th e  

system  arte n o th in g  e l s e  th a n  a k ind  o f  b u f f e r  o r  r e s e r v e ,  

en a b l in g  i t  to  c o u n te r b a la n c e  -  th ro u g h  a c t i v a t i n g  th e s e  inform 

m ation  b u f f e r s  and a l t e r i n g  i n  t h a t  way t h e  b e h a v io u r  o f  some 

o f  i t s  subsys tem s -  m ajo r  d i s t u r b a n c e s .

A g a in ,  a co n s c io u s  o r g a n i z a t i o n  o f  l o c a l  memories (w h ic h  

co u ld  n e v e r t h e l e s s  be w e l l  d e f in e d  p a r t s  o f  t h e  d a t a  bank o f  th e  

whole s y s te m )  would c o n t r i b u t e  t o  enhąnce th e  l e a r n i n g  c a p a c i t y  o f  

th e  sy s tem , i t s  b e t t e r  a d a p ta t i o n  to  d i s t u r b a n c e s  in  t h e  en-

v iro n m en t and i t s  more e f f i c i e n t  s e l f r e g u l a t i o n .

A f t e r  t h i s  a t te m p t  t o  d e f in e  t h e  most im p o r ta n t  c o n c e p ts  we 

a r e  h e r e  working w i th ,  and to  g iv e  an o u t l i n e  o f  th e  mechanism 

o f  s e ^ f - r e g u l a t i o n ,  l e t  us sum up what we know in  r e l a t i o n '  to  o u r  

b a s i c  q u e s t i o n ,

1, Any so c io -eco n o m ic  sys tem  in c lu d e s  n e c e s s a r i l y  a d e c i s i o n  

^ h ie r a r c h y ,  a d e c i s i o n  making and c o n t r o l l i n g  subsystem  w i th  a 

d i s t r i b u t e d  d e c i s i o n  making and c o n t r o l l i n g  f u n c t io n  ( i . e .  t h i s  

í Ifunetlon a p p e a rs  d i s t r i b u t e d  th ro u g h  th e  a f o r e  m entioned h ierar*- 

ch y ) .  The q u e s t i o n  i s  n o t :  c e n t r a l i z e  o r  d e c e n t r a l i z e ,  b u t ;  

how t o  o rg a n iz e  t h i s  d e c i s i o n  making and c o n t r o l l i n g  su b sy a -  

tero, how to l o c a t e  in  o u r  sys tem  th e  d e c i s i o n  c e n t e r s ,  n a tu -

r a l l y  In c lu d in g  th e  in fo rm a t io n  f lows n e c e s s a ry  f o r  t h e  p re p a ra -

t i o n  o f  r a t i o n a l  d e c i s i o n s .

?„ T h is  d e c i s i o n  making and c o n t r o l l i n g  subsystem  b e ing  h i e -

r a r c h i c a l l y  b u i l t ,  i . e .  i n  t h a t  way t h a t  th e  to p  management con- 

v t r o l s  c o n t r o l l e r s  o f  a lo w er  l e v e l ,  th o s e  c o n t r o l  a g a in  con-

t r o l l e r s  o f  a low<&r l e v e l  e t c .  th rough  to  t h e  l a s t  o p e r a t i v e  l e -

v e l s ,  t h e  q u e s t io n  i s  t h e  fo l lo w in g ;  how t o  l o c a t e  in  t h i s  sy s -

tem th e  c o n t r o l l i n g  pow ers ,  o r  fo rm u la te d  o th e rw is e ;  w hich  shou ld  

be th o s e  p a ra m e te rs  i n  e v e r /  c o n t r o l  lo o p ,  th ro u g h  Which th e  

h ig h e r  l e v e l  i n t e r v e n e s  i n t o  t h e  b e h a v io u r  o f  t h e  lo w er  l e v e l .  

O th e rw ise ;  w hich  sh o u ld  be t h e  c o n te n t  o f  t h e  in fo rm a t io n s  f l o -

wing betw een t h e  l e v e l s  from above t o  be low , which c o n te n t  

changes n a t u r a l l y  from l e v e l  t o  l e v e l .

3. B ecause t h e  c o n t r o l l i n g  subsystem s to  t h e  lo w e r  l e v e l s  may 

be human o r  co m p u te rs ,  d ep end ing  on t h e  d eg ree  o f  a u to m a t i z a t i o n



o f  t h e  c o n t r o l l e d  a c t i v i t y ,  t h e r e  a r i s e s  t h e  q u e s t i o n  o f  t h e  cha-

r a c t e r  o f  t h e  p a r a m e te r e s  m en tioned  above ,  i . e .  sh o u ld  t h e y  be  

commands, o r  a mix o f  commands and m o t iv a t io n s  ( i f  t h e  c o n t r o l -

l e r s  o f  t h e  lo w er  l e v e l  a r e  human), and i n  t h i s  l a t e r  c a s e ,  

how sh o u ld  t h e  p r o p o r t i o n s  be in  t h i s  mix and w hat sh o u ld  be  t h e  

c o n t e n t  o f  t h e  m o t iv a t i o n a l  i n f o r m a t i o n s .

I f  t h e  c o n t r o l l e d  subsys tem  (w h ich  may i t s e l f  b e  t h e  c o n t r o l -

l i n g  sys tem  o f  a lo w er  l e v e l  s u b s y s te m ) c o n t a i n s  a c t i v i t i e s  w hich  

c a n n o t  be a l g o r i t h m i c a l l y  fo r m u la t e d ,  o r  o n ly  p a r t l y  s o ,  th e n  

we need a human o p e r a t o r .  T h is  human o p e r a t o r  h a s ,  a s  we know, 

h i s  own o b j e c t i v e  f u n c t i o n ,  and t o  be  c o n t r o l l a b l e ,  t h e  c o n t r o l -

l e r  h as  to  g i v e  t h e  m o t iv a t i o n a l  p a r a m e te re s  such  a c o n te n t  t h a t  

t h e  g o a l  o f  t h e  whole sys tem  sh o u ld  be i n  t h e  o b j e c t i v e  f u n c t i o n  

o f  t h i s  o p e r a t o r  a b e h a v io r a l  c r i t e r i u m  w i t h  enough w e ig h t  to  

a d a p t  h i s  b e h a v io u r  t o  t h e  g o a l  o f  t h e  whole sy s tem .  I . e .  th e  

m o t iv a t i o n a l  - in fo rm a t io n  h as  t h e  f u n c t i o n  t o  m odify t h e  o b j e c t i v e  

f u n c t i o n  of" th e  human o p e r a t o r  i n  t h e  i n t e r e s t  o f  t h e  whole 

sys tem  whose p a r t  he i s .  T h i s  m o t iv a t i o n a l  in f o r m a t io n  i s  i n  

r e a l i t y  alw ays p r e s e n t ,  oven i f  i t  i s  n o t  made e x p l i c i t .

The p rob lem s summed up i n  t h e  t h r e e  p o i n t s  above a r e  c l o s e l y  

i n t e r t w i n e d .  We c a n n o t  g iv e  a g e n e r a l  s o l u t i o n  to  them , b ec au se  

su ch  a s o l u t i o n  does  n o t  e x i s t .  T h e re  does  n o t  even  e x i s t  an 

a d e q u a te  th e o ry  f o r  t h e s e  q u e s t i o n s ,  b u t  sy s tem s  th e o r y  and esp e-

c i a l l y  t h e  th e o ry  o f  s e l f - r e g u l a t i o n  may g i v e  a g e n e r a l  con-

c e p tu a l  framework w i th  whose h e lp  we may a r r i v e  a t  a fo rm a l  th e o -

r y ,  I f  m a th e m a t ic ia n s  t a k e  i t  upon th e m se lv e s  t o  work i n  t h i s  

d i r e c t i o n .  L e t  us lo o k  a t  t h i s  d i r e c t i o n ,

1 . We have t o  acknow ledge t h a t  a l l  so c io -e co n o m ic  sys tem s 

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

2« I f  any o f  t h e s e  c o n t r o l  lo o p s  a r e  n o t  w h o l ly  a u to m a th i -  

z e d ,  i . e .  i f  t h e r e  a r e  human o p e r a t o r s  i n  i t ,  t h a n  i t  i s  i n  i t -

s e l f  a l e a r n i n g  and s e l f - r e g u l a t i n g  sy s tem  ( amongst o t h e r s ) .

3. The r e l a t i o n s  betw een  t h e  s e l f - r e g u l a t i n g  c o n t r o l  lo o p s  

have t o  be o rg a n is e d  t a k in g  i n t o  c o n s i d e r a t i o n  c e r t a i n  p r i n c i p -

l e s .  T hese  a r e  ( p u t a t i v e l y ) :

a .  B e fo re  p u t t i n g  th e  c o n t r o l  lo o p  i n t o  a c t i o n  ( o n  any l e -

v e l )  we have to  f o n n u l a t e  th e  g o a l  i t  h as  t o  a c h ie v e  by i t s  

f u n c t i o n i n g ,  t h e  o u tp u t  we want from  i t ,  i t 3 way o f  f u n c t l o -



n in g ,  i . e .  i t s  t r a n s f o r m a t i o n  r u l e s ,  t h e  c r i t e r i a  by which i t s  

o u tp u t  i s  v a lu e d ,  t h e  in fo rm a t io n  i t  h as  t o  feed  back ,

b .  The n e x t  s t e p  i s  t h e  p la n n in g  and o r g a n i z a t i o n  o f  i t s  a b i -

l i t y  t o  c o u n te r b a la n c e  d i s t u r b a n c e s .  T h a t  meansr p r o j e c t i o n  o f  

t h e  c h a r a c t e r  o f  th e  p ro b a b le  d i s t u r b a n c e s ,  s u c h  a d e t e r m in a t io n  

o f  i t s  b e h a v io u r  which p ro v id e s  i t  w i th  autonomous c o u n t e r d i s t u r -

bance r e a c t i o n s ,  such  a d e t e r m in a t i o n  o f  i t s  i n p u t s  ( r e s o u r c e s )  

which can  be  i n  t h e  c a s e  o f  d i s t u r b a n c e s  e l a s t i c a l l y  changed.

c .  We have t o  c o n s i d e r  t h a t  t h e  c o n t r o l  lo o p  b e g in s ,  a f t e r  

h av in g  been p u t  t o  a c t i o n  i n  t h e  above s e n s e ,  i t s  own l i f e ,  l , e ,  

i t  becomes s e l f - r e g u l a t i n g .  The h i g h e r  c o n t r o l  l e v e l  has  regu-

l a r l y  t o  w atch  t h e  dynamics o f  t h i s  s e l f - r e g u l a t i o n ,  b u t  a l r e a d y  

in  o r g a n iz in g  t h e  c o n t r o l  lo o p  a c c o rd in g  t o  p o i n t s  a .  and b ,  i t  

has  t o  be  ta k e n  i n t o  c o n s i d e r a t i o n ,  what d e g re e  o f  s e l f - r e g u l a -

t i o n  and t h e  s e l f - r e g u l a t i o n  o f  which p a r a m e te re s  ( c h a r a c t e r i s -

t i c s )  we want t o  a l lo w  t h i s  c o n t r o l  lo o p .

d .  Taking i n t o  c o n s i d e r a t i o n  th e  autonomous s e l f - r e g u l a t i n g  

and c o u n t e r d i s t u r b a n c e  c a p a c i t i e s  o f  t h e  c o n t r o l  lo o p ,  we have 

to  d e te rm in e  t h e  c o n t e n t ,  p e r i o d i c i t y  and i n t e n s i t y  o f  t h e  corw 

t r o l  s i g n s ,  so t h a t  c o n t r o l l i n g  i n t e r f e r e n c e  sh o u ld  be n e i t h e r  

too  i n t e n s e  n o r  to o  weak, b ec au se  b o th  a r e  a b l e  to  g e n e r a t e  new 

d i s t u r b a n c e s  in  t h e  a c t i v i t y  o f  t h e  c o n t r o l  lo o p .  In  o u r  p r a c t i -

ce  to o  i n t e n s e  i n t e r v e n t i o n  i s  t h e  more f r e q u e n t  f a u l t  o f  econo-

mic c o n t r o l ,  p u t t i n g  c o n s t r a i n t s  on t h e  autonomy o f  t h e  c o n t r o l -

l e d  sy s tem s .  Here s t e p s  in  t h e  q u e s t i o n  o f  t h e  mix o f  d i r e c t  

and i n d i r e c t  c o n t r o l s  a g a in ,  b ec au se  in  a g iv e n  s i t u a t i o n  a com-

mand i s  a b le  t o  h i n d e r  t h e  o p t im a l  f u n c t i o n i n g  o f  t h e  c o n t r o l  ed 

su b sy s tem , a l th o u g h  a m o t iv a t i o n a l  in f o r m a t io n  cg u ld  have t h e  

o p p o s i t e  e f f e c t .  I f  on t h e  o t h e r  s i d e  d i s t u r b a n c e s  a r e  eo i n -

t e n s e  t h a t  t h e  autonomous c o u n te r b a l a n c in g  c a p a c i t y  o f  t h e  sys tem  

i s  u n a b le  to  cope w i th  them , commands w i l l  be  d e s i r a b l e .

In  g e n e r a l  one may s a y ,  t h e  more human e le m e n ts  a r ę  a c t i v e  

i n  a g iy e n  sy s tem ,  i . e .  t h e  l e s s  t h e  sys tem  i s  a u to m a th iz e d ,  

t h e  more "autonomy*1 shou ld  be  g iv e n  to  t h e  s e v e r a l  subsystem s 

o r  c o n t r o l  lo o p s  -  p ro v id e d  we f in d  a s u f f i c i e n t  number o f  ade-

q u a t e l y  t r a i n e d  and m o t iv a te d  "human e l e m e n ts ".
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W t e o r i i  ekonom ii ,  lu b  d o k ł a d n ie j  w t e o r i i  o r g a n i z a c j i  i  k i e -
rowania systemami ekonomicznymi, w y s tę p u ją  o k r e ś lo n e  p roblem y, 
k t ó r e  do t e j  p o ry  n i e  z o s t a ł y  p r e c y z y j n i e  naukowo o p i s a n e .  Są 
one j e d y n i e  m niej l u b  b a r d z i e j  e fe k ty w n ie  rozwiązywane w p r a k ty c e .

problemów ty c h ,  zdaniem a u t o r a ,  n a le ż ą  z a g a d n ie n ia  c e n t r a l i -
z a c j i  l  d e c e n t r a l i z a c j i  o ra z  z a r z ą d z a n ia  b ez p o ś red n ieg o  i  poś-
r e d n ie g o ,  ja k o  rozw iązań  a l te rn a ty w n y c h .

P rezen tow ana p ra c a  w okazuje m o ż l iw o śc i ,  J a k i e  d a j e  z a s to s o -
w anie  k o n c e p c j i  systemowych o ra z  j e ż y k a  t e o r i i  systemów w nauko-
wym o p a s ie  wyżej wymienionych z a g a d n ie ń .  A u to r  pośw ięca  w ie l e  
uwagi s t r u k t u r z e  systemów sp o łeczno-ekonom icznych  o ra z  i c h  funk-
c jonow an iu .


