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Pre face  

The o b j e c t i v e  of  t h i s  s t u d y  is  t o  i n t r o d u c e  t h e  members o f  

t h e  IIASA team concerned w i t h  Management and Technology t a s k s  

t o  problems a s s e s s e d  a s  Computer Based Management Systems (CBMS) 

- a  comparat ive s t u d y .  A s  a  concep tua l  b a s i s  f o r  d e t a i l e d  under- 

s t a n d i n g  o f  t h e  f a c t o r s  i nvo l ved  i n  p roduc t i on  management dec i -  

s i o n s ,  some systems a s p e c t s  o f  t h e  s t r u c t u r e  of  Automated Manage- 

ment Systems* i n  t h e  s o c i a l i s t  and p lanned economy a r e  d i s c u s s e d .  

Each s t a g e  o f  development has  i t s  own mode o f  o r g a n i z i n g  

s o c i a l  s t r u c t u r e  and systems o f  c o n t r o l .  Th i s  paper  d i s c u s s e s  

t h e  p r i n c i p a l  a r e a s  o f  p lann ing  techn iques  and how t h e y  a r e  

a p p l i e d  i n  t h e  s o c i a l i s t  economy. The main i n t e r e s t  i s  g iven  

t o  t h e  c h a r a c t e r i s t i c s  of i n d i v i d u a l  phases  o f  t h e  p lann ing  

a c t i v i t y ,  namely i n t e g r i t y  o f  f o r e c a s t s  t o  t h e  long- term p lann ing  

a s  a  p r i n c i p a l  f a c t o r  f o r  modern management i n  i n d i v i d u a l  complexes.  

S p e c i a l  f e a t u r e s  o f  t h e  h i e r a r c h y  o f  a  p lanned sys tem and 

a  s h o r t  c l a s s i f i c a t i o n  o f  p l a n s  i s  g iven  a s  a  s i g n i f i c a n t  pre-  

sumpt ion f o r  t h e  f u r t h e r  r e s e a r c h  s t u d y  o f  Computer Based 

Management Systems. Exp lana t i on  o f  t h e  b a s i c  f u n c t i o n  o f  t h e  

p lann ing  a c t i v i t y  a s  one o f  t h e  subsystems o f  CBMS w i l l  h e l p  

f o r  a  b e t t e r  unde rs tand ing  o f  t h e  i n t e g r a t e d  s t r u c t u r e  of 

management and c o n t r o l  under  p lanned p roduc t i on  economy. 

The second p a r t  of  t h e  s t u d y  b r i e f l y  d e s c r i b e s  t h e  o t h e r  

main subsystems o f  t h e  CBMS which must be taken  i n t o  c o n s i d e r a t i o n  

f o r  t h e  f u t u r e  r e s e a r c h  of t h e  management systems i n  t h e  i n d u s t r i a l  

complex. According t o  t h e  l i m i t e d  scope o f  t h i s  i n t r o d u c t o r y  

s t u d y  no d e t a i l e d  d e s c r i p t i o n  was i n t e n d e d  t o  be  i n c l u d e d  h e r e .  

The purpose o f  e x i s t i n g  r e s e a r c h  i n  t h i s  a r e a  h a s  been t o  

c l a r i f y  f u n c t i o n s  o f  t h e  dec is ion-making p r o c e s s  based on p lann ing  

w i t h  a  d e f i n e d  h i e r a r c h i c a l  s t r u c t u r e  of  t h e  n a t i o n a l  economy, 

e s p e c i a l l y  o f  an e n t e r p r i s e  a s  an i n t e g r a l  p a r t  o f  t h e  economica l  

complex. 

* AMS = ASU i n  USSR and ASR i n  CSSR 
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A b s t r a c t  

The purpose o f  t h i s  r e s e a r c h  i s  t o  i d e n t i f y  t h e  r e l a t i v e  

degree o f  c e n t r a l i z a t i o n  and i n t e g r a t i o n  o f  management w i t h i n  

i n d u s t r i a l  s e c t o r s ,  i n  p a r t i c u l a r  t o  c l a r i f y  f u n c t i o n s  o f  t h e  

decis ion-making p rocess  based on p lann ing .  S p e c i a l  f e a t u r e s  

o f  t h e  h i e r a r c h y  of  a  p lanned system and a s h o r t  c l a s s i f i c a t i o n  

of  p l a n s  and methods used i s  given.  The main f u n c t i o n s  and 

o b j e c t i v e s  o f  Computer Based Management Systems a r e  d e s c r i b e d  

w i th  t h e  t y p i c a l  s t r u c t u r e  o f  a  p roduc t ion  e n t e r p r i s e  a s  a 

complex o f  subsystems hav ing  s p e c i f i c  f u n c t i o n s .  



This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modell ing 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nater  Research Centre  
(U.K. ) Conference on "River  P o l l u t i o n  Cont ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 



COMPUTER BASED MANAGEMENT SYSTEMS 

(Some systems a s p e c t s  of  t h e  p lann ing  and 
management a f  t h e  p roduc t i on  complex) 

Bohumil Maze1 

System Theory and Management 

S c i e n t i f i c  and t e c h n o l o g i c a l  r e v o l u t i o n  is  an o b j e c t i v e  

p r o c e s s ,  t h e  p rocess  o f  t h e  development o f  s o c i e t y .  Compared 

w i t h  t h e  p rev ious  s t a g e s  o f  development, management - p a r t i c u l a r l y  

i t s  s c i e n t i f i c  n a t u r e  - has ga ined i n  s i g n i f i c a n c e .  S t r a t e g i c  

changes and i n t e r v e n t i o n s  i n  t h e  p roduc t i on  programs and t h e  

p roduc t i on  a p p a r a t u s  o f  economic o r g a n i z a t i o n s  become e v i d e n t  

w i t h i n  p e r i o d s  which w i t h  t h e  e n t i r e  a c c e l e r a t i o n  o f  t h e  r e a l  

t i m e  o f  changes exceed t h e  c u r r e n t  c a p a b i l i t y  of  management. 

The growing complex i ty  o f  v i r t u a l l y  a l l  o f  t h e  o r g a n i z a t i o n s  

w i t h  which peop le  on d i f f e r e n t  l e v e l s  o f  management must i n t e r -  

f a c e  has  c r e a t e d  a tremendous need f o r  systems t h a t  can t r a n s -  

form d a t a  i n t o  i n fo rma t ion  f o r  q u i c k ,  e f f i c i e n t ,  d e c i s i o n -  

making. 

The systems concept  can be a u s e f u l  way o f  t h i n k i n g  about  

t h e  job o f  managing. I t  prov ides  a framework f o r  v i s u a l i z i n g  

i n t e r n a l  and e x t e r n a l  env i ronmenta l  f a c t o r s  a s  an i n t e g r a t e d  

whole. I t  a l l ows  r e c o g n i t i o n  of  t h e  p roper  p l a c e  and f u n c t i o n  

o f  subsys  t e m s  . 

The systems w i t h i n  which a manager must o p e r a t e  a r e  neces-  

s a r i l y  complex. However, management v i a  systems concep ts  

f o s t e r s  a way of  t h i n k i n g  which, on t h e  one hand, h e l p s  t o  d i s -  

s o l v e  some o f  t h e  complex i ty  and, on t h e  o t h e r  hand,  h e l p s  t h e  

manager recogn ize  t h e  n a t u r e  of  t h e  complex problems and the reby  

o p e r a t e  w i t h i n  t h e  p e r c e i v e d  environment.  



I t  i s  impor tan t  t o  recogn ize  t h e  i n t e g r a t e d  n a t u r e  of  

s p e c i f i c  sys tems,  i n c l u d i n g  t h e  f a c t  t h a t  each  sys tem h a s  bo th  

i n p u t s  and o u t p u t s  and can be viewed a s  a  s e l f - c o n t a i n e d  u n i t .  

The t e r m  system cove rs  an  ex t remely  b road  spec t rum o f  concep ts .  

L .  v . B e r t a l a n f f y l s  d e f i n i t i o n  of  a  sys tem i s  "an o r g a n i z e d  o r  

complex whole;  an assemblage o r  combinat ion of  t h i n g s  o r  p a r t s  

forming a  complex o r  u n i t a r y  whole."  Genera l  systems t h e o r y  i s  

concerned w i t h  deve lop ing  a  s y s t e m a t i c ,  t h e o r e t i c a l  framework 

f o r  d e s c r i b i n g  g e n e r a l  r e l a t i o n s h i p s  o f  t h e  e m p i r i c a l  wor ld .  

Wi th in  t h e  g e n e r a l  t h e o r y  and i t s  o b j e c t i v e s  a s  background, w e  

d i r e c t  o u r  a t t e n t i o n  t o  a  more s p e c i f i c  t h e o r y  f o r  i n f o r m a t i o n  

sys tems,  a  t h e o r y  which can  s e r v e  a s  a  gu ide  f o r  management i n  

a  p lanned a s  w e l l  a s  a  market o r i e n t e d  economy. I n t e g r a t e d  

d e c i s i o n  making on t h e  p a r t  o f  t h e  s p e c i f i c  h i e r a r c h y  o f  mana- 

gement and c o n t r o l  i n  a  machine i n d u s t r y  w i l l  be t h e  s u b j e c t  o f  

t h i s  Computer Based Management System compara t i ve  s tudy .  

P iann ing  System 

P lann ing  'may be  c o n s i d e r e d  a s  a  r e c o g n i t i o n  o f  o b j e c t i v e l y  

n e c e s s a r y  and p o s s i b l e  development.  

The method o f  r e c o g n i t i o n  i s  a n a l y s i s  o f  t h e  s t a t e  o f  t h e  

sys tem and i t s  envi ronment  i n  t h e  p r e s e n t  and p reced ing  t i m e  

p e r i o d s .  The a n a l y s i s  shou ld  e s t a b l i s h  t h e  p r e s e n t  s t a t e  o f  t h e  

sys tem,  t h e  main f a c t o r s  i n  i t s  development and t h e  r e l a t i o n s h i p s  

be tween them. 

For  example, t h e  b a s i c  i n f o r m a t i o n  f o r  macroeconomicanalys is  

c o n s i s t s  o f  t h e  d a t a  about  t h e  g r o s s  n a t i o n a l  p r o d u c t  and i t s  

components i n c l u d i n g  p r i c e s  and wages, s t u d i e s  concern ing  

t e n d e n c i e s  i n  techno-economic p r o g r e s s ,  development o f  t h e  

s t r u c t u r e  o f  end demands e t c .  Ana lys i s  o f  t h e  e n t e r p r i s e  l e v e l  

i s  concerned w i t h  t h e  q u a l i t y  and q u a n t i t y  o f  p roduc t i on  o u t p u t ,  

p r e s e n t  s t a t e  and development o f  r e s o u r c e s  e n t e r i n g  t h e  p roduc t i on  

p r o c e s s  ( i - e .  l a b o r ,  m a t e r i a l s  and mach ine ry ) ,  r e s e r v e s  and ways 

o f  u t i l i z i n g  them. 



The methods o f  o p e r a t i o n s  and sys tem a n a l y s i s  a r e  used t o  

s t u d y  t h e s e  f a c t o r s ,  t h e i r  r e l a t i o n s h i p s  and t h e  behav iour  o f  

t h e  system. 

F o r e c a s t  o f  Bas i c  Trends o f  Development 

Problems o f  p l a n n i n g  change cons id-erab ly  i f  w e  l e a v e  t h e  

a n a l y s i s  o f  t h e  p a s t  and t r y  t o  d e a l  w i t h  f u t u r e  s i t u a t i o n s .  

Then t h e  model, e .g .  a  system o f  f i x e d  r e l a t i o n s  between f a c t o r s ,  

becomes a  t o o l  f o r  f o r e c a s t i n g  a  s i t u a t i o n  which o c c u r s  i n  t h e  

p lann ing  i n t e r v a l  under s t u d y  w i t h  a  c e r t a i n  p r o b a b i l i t y .  

Today t h e  t e r m  f o r e c a s t i n g  i s  u s u a l l y  unders tood a s  bo th  

an independent  s c i e n t i f i c  d i s c i p l i n e  and a  p r a c t i c a l  a c t i v i t y .  

A s  a  s c i e n t i f i c  d i s c i p l i n e  it compr ises methods o f  o t h e r  d i s -  

c i p l i n e s  concerned w i t h  a n a l y s i s  o f  t h e  f u t u r e .  I ts g o a l  i s  

t o  p r e s e n t  a  t h e o r e t i c a l l y  based and e m p i r i c a l l y  approved fo re -  

c a s t  o f  t h e  f u t u r e  s t a t e  o f  o b j e c t i v e  r e a l i t y .  

A f o r e c a s t  i s  a  q u a l i f i e d  p r e d i c t i o n  of  t h e  f u t u r e ,  based 

on s c i e n t i f i c  knowledge and methods, and encompassing i t s  proc- 

esses, s t a t e s  and e v e n t s ,  and t h e i r  r e l a t i o n s h i p s .  I ts c o n t e n t  

i s  a  p r o b a b i l i s t i c  e x p r e s s i o n  o f  t h e  f u t u r e  s t a t e d  w i t h  some 

degree  o f  r e l i a b i l i t y .  Th i s  d i s t i n g u i s h e s  a  f o r e c a s t  from a  

h y p o t h e s i s  which i s  on ly  a  p r o b a b i l i s t i c  assumpt ion o f  e v e n t s  

which s o  f a r  cannot be proved;  an assumpt ion which must be 

f i r s t  t e s t e d  and v e r i f i e d  b e f o r e  it can become p a r t  o f  a  f o re -  

c a s t .  I n  t h e  c o n t e x t  o f  c o n t r o l l e d  economic sys tems,  f o r e c a s t i n g  

becomes an i n t e g r a l  p a r t  o f  economic p lann ing  a s  it o f f e r s  i n f o r -  

mat ion on t h e  b a s i s  o f  which d e c i s i o n s  i n f l u e n c i n g  f u t u r e  deve l -  

opment a r e  made. F o r e c a s t i n g  f o r  p lann ing  an economy means t o  

p r e d i c t ,  on a  s c i e n t i f i c  b a s i s ,  t h e  p robab le  t r e n d  and t h e  

o p t i m a l  u s e  o f  t h o s e  t e n d e n c i e s  i n  s c i e n c e ,  techno logy  and 

economy which a r e  becoming a p p a r a n t  a t  t h e  p r e s e n t  t ime .  

F o r e c a s t i n g  f o r  manaqement o f  a  n a t i o n a l  economy has  two 

d i s t i n c t  f e a t u r e s :  



1. F a c t o r s  and tendenc ies  o f  change i n  economic s t r u c t u r e  

which a r e  impor tan t  f o r  t h e  r a t e  o f  economic growth 

may be exp ressed .  

2 .  The t a r g e t s  and t o o l s  f o r  t h e  development o f  c o n t r o l l e d  

systems o f  economy can be found i n  a  s e t t i n g  aimed a t  

an op t ima l  s o l u t i o n .  

The use o f  f o r e c a s t i n g  i s ,  of  c o u r s e ,  meaningfu l  on ly  when 

t h e  development i s  n o t  unambiguously d-etermined. (There e x i s t  

more than  one v a r i a n t  of  development.)  

The in fo rma t ion  o b t a i n e d  from a  f o r e c a s t  i n c l u d e s  t h e  

fo l l ow ing :  

- i n i t i a l  assumpt ions 

- t i m e  h o r i z o n s  

- p r o b a b i l i t y  w i t h  which t h e  f o r e c a s t  becomes t r u e  

- c o n d i t i o n s  needed f o r  t h e  f o r e c a s t  t o  become t r u e  

- o t h e r  connec t ions  and consequences o f  development 

An assumption o f  o b j e c t i v e  decis ion-making i s  t h e  p o s s i b i l i t y  

o f  cho ice  among s e v e r a l  v a r i a n t s  o f  p robab le  f u t u r e  development. 

A f o r e c a s t  must t h e r e f o r e  p r e s e n t  a  complex o f  v a r i a n t s  of  
p o s s i b l e  f u t u r e  e v e n t s  and t h e  ways l e a d i n g  t o  them, which have 

been developed under  p r e c i s e l y  d e f i n e d  assumpt ions.  

F o r e c a s t s  a r e  u s u a l l y  fo rmula ted  i n  t e r m s  of  a l t e r n a t i v e s  

and exp ressed  q u a n t i t a t i v e l y ,  and shou ld  s e r v e  a s  p o s s i b l e  

c h o i c e s  f o r  t h e  g e n e r a l  g o a l s  o f  s o c i e t y .  Th is  assumes a  syn- 

t h e s i s  o f  p a r t i a l  f o r e c a s t s ,  u s u a l l y  e l a b o r a t e d  f o r  d i f f e r e n t  

t ime i n t e r v a l s ,  i n t o  a  complex national-economy f o r e c a s t  i ievel- 

oped f o r  a  p e r i o d  o f  more t h a n  1 0  years.* 

* A g l o b a l  f o r e c a s t  o f  deve lopeent  i s  synthes ized.  from f o r e c a s t i n g  

v a r i a n t s  o f :  long-run development o f  s c i e n c e  and techno logy ,  

r e s o u r c e s  ( l a b o r  and m a t e r i a l ) ,  s o c i a l  demands ( p r o d u c t i v e  and 

non-p roduc t i ve ) ,  and m a t e r i a l  c o n d i t i o n s  o f  rep roduc t i on  (growth 

o f  rep roduc t i on  f o r  development o f  demographic f a c t o r s ,  e t c . ) .  



The impor tance o f  f o r e c a s t i n g  v a r i e s  a t  d i f f e r e n t  l e v e l s  

of  management. I n  systems w i th  a  c o n t r o l l e d  n a t i o n a l  economy, 

t h e  most impor tan t  i s  macroeconomic f o r e c a s t i n g  which p rov ides  

t h e  b a s i s  f o r  lower l e v e l s  o f  management. 

A f o r e c a s t  r e p r e s e n t s  t h e  f i r s t ,  s o - c a l l e d  r e c o g n i t i o n ,  

l e v e l  o f  long-term economic p lann ing .  I ts b a s i c  c h a r a c t e r i s t i c  

is  t h a t  it does n o t  i n c l u d e  any d i r e c t i v e s  o r  o r d e r s  f o r  lower 

l e v e l s  o f  management and i t  i s  n o t  a  s u b j e c t  o f  app rova l .  

F o r e c a s t s  may be c l a s s i f i e d  i n t o  groups a c c o r d i n g  t o  t h e  

fo l l ow ing  c r i t e r i a :  

1. S u b j e c t  

- s o c i a l  f o r e c a s t s  

- s c i e n t i f i c  and t e c h n o l o g i c a l  f o r e c a s t s  

- economic f o r e c a s t s  

2 .  F o r e c a s t i n g  i n t e r v a l  

- s h o r t - t e r m  f o r e c a s t s  ( 3  t o  2 4  months) 

- medium-term f o r e c a s t s  ( 3  t o  10  y e a r s )  

- long-term f o r e c a s t s  ( o v e r  10  y e a r s )  

Degree o f  complex i ty  

- n a t i o n a l  economy f o r e c a s t s  encompassing a l l  

f e a t u r e s  and connec t i ons  o f  r e p r o d u c t i o n  p r o c e s s e s .  

- p a r t i a l  f o r e c a s t s  concerned w i t h  some a r e a  o f  soc io -  

economic development,  such a s  l i v i n g  s t a n d a r d  o r  

r e p r o d u c t i o n  o f  c a p i t a l  i nves tmen ts .  

(The a c t u a l  s t r u c t u r e  i s  even more complex. For 

example t h e  n a t i o n a l  economy f o r e c a s t  i n c l u d e s  t h e  

f o r e c a s t s  o f  i n v e n t i o n s  and t h e i r  u t i l i z a t i o n ,  f o r e -  

c a s t s  o f  i n n o v a t i o n s  i n  m a t e r i a l s  and equipments and 

t h e i r  u t i l i z a t i o n ,  e t c . )  . 

4 .  Degree o f  L i a b i l i t y  

- r e s e a r c h  ( i n v e s t i g a t i v e )  f o r e c a s t s ,  independent  o f  

p r e v i o u s  ( i n i t i a l )  c o n d i t i o n s  and w i t h  a  s p e c i f i c  

o r i e n t a t i o n  b a s i c  i n  c h a r a c t e r .  

- programs which must r e s p e c t  t h e  c o n s t r a i n t s  i n t r o d -  

uced d u r i n g  t h e  f o r e c a s t i n g  p r o c e s s .  



Concepts  o f  Development 

Concepts ( i . e .  development p o l i c i e s )  t r a n s l a t e  t h e  g e n e r a l  

c o n c l u s i o n s  o f  f o r e c a s t s  i n t o  more r e a l  t e r m s .  They concern  

s e l e c t e d  b ranches  o f  n a t i o n a l  economy; f o r  example,  t h e  concept  

o f  development o f  au tomob i l i sm i n c l u d e s  c a r  p r o d u c t i o n  and 

i m p o r t ,  development o f  a  roadway ne twork ,  s e r v i c e  s t a t i o n s ,  

consumer demand, e t c .  O the r  examples a r e  t h e  concep t  o f  deve l -  

opment o f  w a t e r  sys tems ,  chemica l  i n d u s t r y ,  e t c .  The t i m e  

h o r i z o n  f o r  c o n c e p t s  o f  d i f f e r e n t  a r e a s  may d i f f e r ,  u s u a l l y  

between 2 0  and 50  y e a r s .  For  example,  t h e  concep t  o f  u t i l i z a -  

t i o n  o f  f u e l  s u p p l i e s  might  have an h o r i z o n  o f  50 y e a r s  w i t h  

r e s p e c t  t o  t h e  development o f  n u c l e a r  energy  and c o n s i d e r i n g  t h e  

l i m i t e d  s u p p l i e s  o f  f o s s i l  f u e l s .  

The e s s e n c e  c ~ f  t h e s e  p l a n n i n g  documents is  t h e  r e c o g n i t i o n  

o f  s p e c i f i c  long-run socio-economic c o n d i t i o n s  o f  development.  

The c o n c e p t s  must t a k e  i n t o  c o n s i d e r a t i o n  t h e  i n t e r f a c e  o f  a  

n a t i o n a l  economy i n  an i n t e r n a t i o n a l  economic sys tem,  i n c l u d i n g  

t h e  r e l a t i o n s  and  i n t e r r e l a t i o n s  o f  i n d i v i d u a l  b ranches  and 

b a s i c  economic p r o p o r t i o n s .  They r e p r e s e n t  a  h i g h e r  l e v e l  o f  

c o o r d i n a t i o n .  Concepts  a lways r e p r e s e n t  s u g g e s t i o n s  o f  manag- 

e r i a l  b o d i e s  r e s p o n s i b l e  f o r  a  c e r t a i n  a r e a  which a r e  s u b m i t t e d  

f o r  a p p r o v a l  i n  t h e  c o u r s e  o f  p lann ing .  They a r e  t h e  b a s i s  f o r  

deve lop ing  a  long- term p l a n .  

C l a s s i f i c a t i o n  o f  P l a n s  

An e x t e n s i v e  p l a n n i n g  sys tem r e p r e s e n t s  a  p r o j e c t i o n  o f  a  

comp l i ca ted  and e x t e n s i v e  set  o f  a c t i v i t i e s  o f  a l l  components 

o f  t h e  o b j e c t i v e  sys tem c o n s i d e r e d  f rom d i f f e r e n t  v i ewpo in t s  

and a s p e c t s .  Consequent ly ,  a  number o f  p a r t i a l  p l a n s  a r e  needed,  

t i e d  t o g e t h e r  by d i f f e r e n t  a s p e c t s  ( c o n t e n t ,  t i m e  c o n t i n u i t y ) .  

Bes ide  t h a t ,  some p l a n s  have a  s p e c i f i c  purpose ,  e . g .  t o  d e s c r i b e  

c e r t a i n  q u a l i t i e s  o f  t h e  p lanned sys tem,  t o  r e f l e c t  expec ted  

s p e c i a l  and r e a l  e v e n t s  e t c .  A l l  t h e s e  p a r t i a l  p l a n s  r e p r e s e n t  

components o f  a  complex p lann ing  system.  



Plans may be c l a s s i f i e d  according t o  t h e  fo l lowing c r i t e r i a :  

1. Rela t ionsh ip  of t h e  Plan t o  t h e  A c t i v i t y  

a )  conceptual  p lans 

b )  ope ra t i ona l  p lans  

2 .  Planning i n t e r v a l  

a )  long-term p lans 

b )  medium-term p lans  

c )  shor t - te rm p lans  

3 .  Dynamic func t ion  

a )  t ime f i xed  p lans 

b)  s l i d i n g  p lans  

4 .  Mater ia l  and va lue f e a t u r e s  

a )  p lans  i n  terms of phys ica l  u n i t s  

b)  p l ans  expressed i n  f i n a n c i a l  u n i t s  (budget and 
c a l c u l a t i o n s )  

5. Management l e v e l  of economy 

a )  national-economy p lans  

b )  enterprise-economy p lans  

Br ie f  C h a r a c t e r i s t i c s  of D i f f e r e n t  Kinds, o f  Plans 

1. Conceptual and ope ra t i ona l  p lans  

This c l a s s i f i c a t i o n  d i s t i n g u i s h e s  between t h e  o v e r a l l ,  

conceptual  i n t en t i on (sugges t i 0n )  of a  p lan  and t h e  a c t u a l  

program of a c t i o n s  t o  be undertaken t o  achieve t h e  goa ls .  

Conceptual p lans  de f ine  t h e  complex t a r g e t s  and f a c t o r s  and 

t he  r e l a t i o n s h i p s  between them a s  we l l  a s  b a s i c  p r i n c i p l e s  t o  be 

fol lowed dur ing  t he  p lann ing a c t i v i t y .  They fo l low d i r e c t l y  

from t h e  economic po l i c y  f o r  t h e  c o n t r o l l e d  system and from t h e  

r e s u l t s  of  f o recas t i ng .  

The o b j e c t i v e s  o f  conceptual  p lanning a r e  t h e  two main 

f a c t o r s  of  dynamic equ i l i b r ium of  t h e  c o n t r o l l e d  system: 

a ]  t o  i nc rease  t h e  r a t e  o f  growth; 

b) t o  main ta in  i t s  p r o p o r t i o n a l i t y .  
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V / 1 FIVE YEAR PLAN 

ONE YEAR PLAN 

The b a s i c  i d e a  o f  concep tua l  p lann ing  i n v o l v e s  a  set  o f  

long-term p l a n s  which may i n f l u e n c e  t h e  means o f  a c h i e v i n g  t h e  

g o a l s  o f  t h e  sys tem,  d e f i n e  and promote s t r u c t u r a l  changes and 

p r e p a r e  b a s i c  c o n d i t i o n s  f o r  long-run development. 

-- 1 

10-20 - 
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O p e r a t i o n a l  p l a n s  de termine  i n  d e t a i l  t h e  c o n t e n t  o f  a  

c o n c e p t u a l  p l a n  and t h e  program of  i t s  r e a l i z a t i o n  i n  space  and 

t i m e .  O p e r a t i o n a l  p l a n s  a r e  developed f o r  t h e  s h o r t e r  t i m e  

p e r i o d s .  I n  o t h e r  words,  t hey  a r e  t h e  means by which concep tua l  

management i s  t r a n s f e r r e d  i n t o  t h e  o p e r a t i o n a l  management. The 

i n s t r u m e n t  o f  o p e r a t i o n a l  p lann ing  i s  a system o f  o p e r a t i o n a l  

s t a n d a r d s ,  i . e .  t h e  s t a n d a r d s  v a l i d  i n  t h e  g i ven  p e r i o d  o f  t i m e  

and co r respond ing  t o  t h e  c u r r e n t  s t a t e  o f  c o n t r o l l e d  a c t i v i t y .  

I 1 I I b 
1 1  5 10 15  y e a r s  

PAST FUTURE 



U s e  of  o p e r a t i o n a l  p l a n s  i n  management i n v o l v e s  t h e  c u r r e n t  

c o n t r o l  o f  t h e i r  implementat ion.  The e f f i c i e n c y  o f  c o n t r o l  

i n c r e a s e s  i f  d e v i a t i o n s  from t h e  p l a n  a r e  d i s c u s s e d  i n s t e a d  o f  

ana l yz ing  a l l  t h e  d a t a  about  t h e  g iven  s t a t e  o f  p l a n  implement- 

a t i o n .  The c o n t r o l  by e x c e p t i o n s  i n  an e n t e r p r i s e  u s e s  a  norma- 

t i v e  method o f  book-keeping and c a l c u l a t i o n .  

The main o b j e c t i v e s  o f  o p e r a t i o n a l  p lann ing  a r e  t h e  

fo l l ow ing :  

- t o  p r e s e n t  a c t u a l  g o a l s ,  t o o l s  and methods f o r  implem- 

e n t i n g  concep tua l  p l a n s .  

- t o  ma in ta in  t h e  c o n t i n u i t y  and harmony o f  t h e  c o n t r o l l e d  

a c t i v i t y .  

- t o  i n t r o d u c e  d i s c i p l i n e .  

2 .  Long-, medium- and sho r t - t e rm p l a n s  

The f u n c t i o n  o f  p lann ing  r e q u i r e s  t h a t  t h e  p l a n s  a r e  

e l a b o r a t e d  f o r  c e r t a i n  p r e c i s e l y  d e f i n e d  i n t e r v a l s .  Bes ides  

t h a t ,  p a r t i a l  p l a n s  ( sho r t - t e rm)  must be  i nc luded  i n  t h e  longer -  

run concep ts  on t h e  b a s i s  o f  which it may be conc luded i f  and 

how t h e  long-term f o r e c a s t  t e n d e n c i e s  a r e  be inq  implemented. 

A set  o f  t ime-bound p l a n s  must be b u i l t  i n  such  a  way t h a t  

i t r e f l e c t s  c o n t i n u i t y  o f  economic development and t h e  i n s i d e  

and o u t s i d e  dynamic connec t i ons  o f  t h e  o b j e c t i v e  system. Dynamic 

e q u i l i b r i u m  must be e s t a b l i s h e d  f o r  two t ime l e v e l s :  

a )  p r o p o r t i o n a l i t y  i n  a  g i ven ,  c l o s e d  t i m e  p e r i o d .  

b )  cor respondence o f  t h i s  p r o p o r t i o n a l i t y  t o  t h e  demands 

of  f u t u r e  development. 

C l a s s i f i c a t i o n  of  p l a n s  I n t o  lonq-,  medium- and s h o r t - t e r m  

p l a n s  i s ,  o f  c o u r s e ,  r e l a t i v e .  The a c t u a l  t i m e  l r l terva L f o r  

whlch t h e  p l a n  i s  developed m c s t  cor respond t o  t h e  n a t u r e  r l f  t h e  

p lann inq  system a s  w e l l  d s  planned a c t i v i t y  accord inq  t c l  t h e  

l e v e l  o f  management and t h e  n a t u r e  o f  economic p r o c e s s e s .  



Long-term p l a n s  -- a r e  used  most l y  by t h e  h i g h e r  ( e x e c u t i v e )  

l e v e l  o f  management, T h e i r  purpose  i s  t o  aim t h e  development 

o f  t h e  system a t  d i s t a n t  g o a l s ,  d e f i n e  and promote i n n o v a t i o n s  

and s t r u c t u r a l  changes and p r e p a r e  b a s i c  c o n d i t i o n s  f o r  t h e  

d e s i r e d  development i n  f u t u r e .  I n  o t h e r  words,  t h e y  a r e  

i d e n t i c a l  w i t h  c o n c e p t u a l  p l a n s .  The t ime  h o r i z o n  a t  macro- 

economic l e v e l  d i f f e r s  between 5 and 1 0  more y e a r s .  P l a n s  

e l a b o r a t e d  f o r  a  ve ry  l ong  i n t e r v a l  o f t e n  have a  c h a r a c t e r  

o f  a  f o r e c a s t  a s  n number o f  r e l a t i o n s  cannot  be  w e l l  d e f i n e d  

and on l y  appr3x lmate  e s t i m a t e s  can  h e  done. 

ble6ium-term p l a n s  a r e  l in l ted  t o  t h e  long- term p l a n s .  T h e i r  - 

o b j e c t i v e  i s  t:o r e a l i z e  t h e  s t r u c t u r a l  changes ( c o n s t r u c t i o n  o r  

e x t e n s i o n  of  a  p l a n t ,  l i q u i d a t i o n  o f  ou t -o f -da te  p l a n t s ,  e t c ) .  

T h i s  h a s  t o  be dorle w i t h i n  t h e  frame p rede te rm ined  by t h e  i n i t i a l  

b a s l s  and t h e  long-run concep t  o f  development.  For  example,  a  

medium-term p l a n  of  an e n t e r p r i s e  de te rm ines  t h e  t a r g e t s  f o r  

s a l e s ,  p r o d u c t i o n  c o s t s ,  p r 2 f i t ,  i n v e s t m e n t s ,  e t c .  schedu led  

i n t o  t h e  y e a r s  o f  t h e  long- term p l a n n i n g  p e r i o d .  I t  d e a l s  w i t h  

f u n c t i o n a l  a r e a s  r a t h e r  t han  w i t h  t h e  d e t a i l e d  a c t i v i t i e s  o f  

i n d i v i d u a l  p lann ing  b o d i e s .  The d a t a  used  i n  t h e s e  p l a n s  i s  

more s p e c i f i c  t h a n  t h a t  used  i n  long- term p l a n s ,  on t h e  o t h e r  

h a n d , i t  has  less l i a b i l i t y  t h a n ,  f o r  example,  t h e  f a c t o r s  o f  

annua l  p l a n .  

Sho r t - t e rm p l a n s  have an imp lementa t ion  c h a r a c t e r  and i n v o l v e  

a  r e l a t i v e l y  s h o r t  t i m e  p e r i o d ,  f o r  example,  a  y e a r .  Shor t - te rm 

p l a n s  de te rm ine  how t o  u t i l i z e  d i s p o s a b l e  f a c t o r s  o f  p r o d u c t i o n  

and make a  s t e p  forward t o  t h e  r e a l i z a t i o n  o f  long-run s t r u c t u r a l  

changes.  L i a b i l i t y  o f  imp lementa t ion  p l a n s  is  c o n s i d e r a b l y  

g r e a t  and i t is  u s u a l l y  assumed t h a t  t h e  t a s k  w i l l  b e  implemented 

e x a c t l y  acco rd ing  t o  t h e  assumpt ions  o f  t h e  p lan .  

3 .  Time-f ixed and S l i d i n q  P l a n s  

Time f i x a t i o n  o f  p l a n s ,  e . g .  t h e  d e t e r m i n a t i o n  o f  t h e  f i x e d  

t i m e  i n t e r v a l s  f o r  which they  a r e  e l a b o r a t e d ,  i s  a  n e c e s s a r y  

requ i remen t  from t h e  a s p e c t  o f  t h e i r  s t a b i l i t y  and l i a b i l i t y .  



Div is ion of p l ans  i n t o  t h e  s h o r t e r  i n t e r v a l s  c r e a t e s  boundary 

t r a n s i t i o n s  which cause unwanted i n t e r r u p t i o n s  (breakdowns) of 

con t i nu i t y  i n  t h e  p lanning a c t i v i t y  and i n  planned r e a l i t y .  

These problems a r e  e s p e c i a l l y  no t i ceab le  i n  combining shor t -  

term and long-term p lans .  I t  i s  t h e r e f o r e  d e s i r a b l e  t h a t  t h e  

ends of  p lanning i n t e r v a l s  have un in te r rup ted  t r a n s i t i o n s  i n t o  

t he  beginning of t h e  fo l lowing ones s o  t h a t  aggregat ion  o r  d i s -  

aggregat ion of f a c t o r s  of  t h e  p lan a r e  poss ib l e .  

The requirement of  con t i nu i t y  i n  p lanninq assumes t h a t  each 

type o f  p lan inc ludes ,  i n  add i t i on  t o  t h e  p lan  f o r  t h e  given 

i n t e r v a l ,  t h e  f o r e c a s t  f o r  t h e  next  phase of  development. One 

suggested method i s  t h a t  5-year p lans  be accompanied by a  fore-  

c a s t  f o r  1 - 2  years  beyond. 

4.  Mater ia l  and F inanc ia l  P lans 

Mater ia l  p lans  (p lans  r e f l e c t i n g  m a t e r i a l  f e a t u r e s  of  

reproduct ion p rocesses)  de f i ne  t h e  o b j e c t i v e s  of  a  c o n t r o l l e d  

system a s  combining d i f f e r e n t  s p e c i f i c  a c t i v i t i e s  and a s s e t s  

(ma te r i a l  and f i xed  and c i r c u l a t i n g  a s s e t s )  f o r  t h e  purpose of 

c r e a t i n g  new a s s e t s .  

Speaking i n  terms of p r a c t i c e ,  t h e  p lanning of  m a t e r i a l  

f e a t u r e s  of  reproduct ion processes i n  indus t ry  means t o  p lan:  

- product ion and s a l e s  

- s t r u c t u r e  and quan t i t y  o f  l abor  (manpower) 

- s t r u c t u r e  and quan t i t y  of c a p i t a l  investments 

- s t r u c t u r e  and quan t i t y  of  consumption of s tocks  and 

supp l i es  o f  m a t e r i a l ,  raw m a t e r i a l s  and energy 

- t echno log ica l  development of  t h e  system and i nc reas ing  

q u a l i f i c a t i o n  of t h e  l abo re rs .  

F inanc ia l  p l ans  -- ( p l ans  r e f l e c t i n g  t h e  value aspec t  o f  t h e  

reproduct ion p rocesses)  a r e  based on t h e  ex i s tence  of  product ion 

of  goods and opera t ion  of  t h e  law of va lue i n  soc ia l i sm.  That 

makes i t  poss ib l e  t o  measure a l l  t h e  economic processes by a  



common u n i t ,  i .e .  a monetary u n i t .  The v a l u e  f e a t u r e  of  

economic development. and economic p r o p o r t i o n s  becomes an o b j e c t  

o f  p lann ing .  A t  t h e  same t i m e  t h e  f i n a n c i a l  p l a n n i n g  i s  based 

on m a t e r i a l  p r o c e s s e s  and it d i r e c t s  and i n f l u e n c e s  t h e  

p l a n n i n g  of  m a t e r i a l  a s p e c t s  o f  r e p r o d u c t i o n .  

The f u n c t i o n i n g  o f  c o s t  accoun t i ng  i s  i n s e p a r a b l y  r e l a t e d  

t o  t h e  v a l u e  f e a t u r e  o f  economic p r o p o r t i o n s  and t h e r e f o r e  it 

i s  i t s e l f  an o b j e c t  o f  p lann ing .  

On t h e  e n t e r p r i s e  l e v e l  t h e  v a l u e  f e a t u r e  o f  economic 

p r o p o r t i o n s  i s  e x p r e s s e d  i n  2 con~p lex  and c o n c e n t r a t e  way by 

t h e  f i n a n c i a l  p l a n  and p l a n  of  costs. A t  t h e  s a m e  t i m e  t h i s  

f e a t u r e  1 s  ail ; i 2 s s p a ~ a b 1 e  p a r t  o f  o t h e r  k i n d s  of p l a n s  ( p l a n  o f  

m a t e r i a l - t e c h n i c a l  s u p p l y ,  p l a n  of  t e c h n o l o g i c a l  development e t c . )  

The v a l u e  o f  c a t e g o r i e s  which g e n e r a l i z e  t h e  r e p r o d u c t i o n  

p r o c e s s  on t h e  b a s i s  o f  a b s t r a c t  s t u d i e s ,  a r e  an a p p r o p r i a t e  

t o o l  f o r  i n p u t i n g  independence t o  c o n t r o l l e d  u n i t s .  For  example, 

a  g e n e r a l  t a s k  t o  d e c r e a s e  t h e  consumption of s o c i a l  l a b o r  i n  

an  e n t e r p r i s e  f o l l o w s  from p lann ing  t h e  c o s t s  o r  p r o f i t s .  The 

d e c i s i o n  o f  how t o  a c h i e v e  *.his i s  l e f t  t o  t h e  g i ven  system. 

Such " d e c e n t r a l i z a t i o n "  of p l a n n i n g  o f  m a t e r i a l  p r o p o r t i o n s  

i s  l i m i t e d  i f  t h e  sys tem canno t  s o l v e  c e r t a i n  problems from t h e  

a s p e c t  o f  nat ional-economy p r o p o r t i o n a l i t y  and e f f i c i e n c y .  The 

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

5. National-Economy and Enterprise-Economy P l a n s  

The o b j e c t  o f  nat ional-economy p lann ing  i s  t h e  n a t i o n a l -  

economic p r o c e s s e s ,  w h i l e  t h e  enterpr ise-economy p l a n n i n g  i s  

concerned w i t h  p r o c e s s e s  o p e r a t i n g  w i t h i n  t h e  i n d i v i d u a l  e n t e r -  

p r i s e s  o r  t h e i r  c o r p o r a t i o n s .  Both t h e s e  a r e  i n  a  c l o s e  r e l a t i o n -  

s h i p .  T h e i r  s p e c i a l  f e a t u r e s  f o l l o w  from t h e  d i f f e r e n t  p o s i t i o n  

and f u n c t i o n  o f  t h e  nat ional-economy and enterpr ise-economy 

s p h e r e s .  
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The i n t e g r i t y  o f  an e n t e r p r i s e  a s  a  p a r t  o f  t h e  complex o f  

n a t i o n a l  economy i s  ensured  by a  system o f  p lanned economy which 

i n c l u d e s  : 

(i) S t a t e  p l a n  of n a t i o n a l  economy development 

(ii) S t a t e  budget  

(iii) Banking and c r e d i t  p lann ing  sys tem 

( i v )  Economic o r g a n i z a t i o n s  p lann ing  system 

The s t a t e  p i a n  of  n a t i o n a l  economy development h a s ,  f o r  

lower 1evel .s of  mai~aqement 1 a  b ind ing  c h a r a c t e r .  T h i s  a s p e c t  

i s  d e r i v e d  from t h e  harmony between t h e  g o a l s  and p o l i c i e s  o f  

economic development i n  tke sphere  between a  s u p e r i o r  and sub- 

o r d i n a t e  soc io -eco~orn i c  complex. The p l a n  i s  seen  f o r  t h e  prod- 

u c t i o n  as so cia ti^-~ns :ind a l l  lower - leve l  u n i t s  l i k e  e n t e r p r i s e s ,  

p l a n t s , ,  works a s  u h l l g a t o r y  i n  t h e  b a s i c  and g e n e r a l  o b j e c t i v e s ,  

w i t h  a  l i s t  of s i ~ e c i a l i z e ?  t a r g e t s ,  which have p r i o r i t y .  

A s  a  c l o s e  l i n k  t o  t h i s  s t a t e  p l a n  system i s  a  complex of  

economic o r g a n i z a t i o n ' s  p ,ann ing  sys tem,  i n c l u d i n g  t e c h n i c a l -  

economic concepts  and development s t u d i e s ,  long-term p l a n s ,  

f i ve -yea r  p l a n s  and one-year  p l a n s .  

B a s i c  methods f o r  economy development p lann ing  

Each s c i e n t i f i c  d i s c i p l i n e  u s e s  g e n e r a l  s c i e n t i f i c  methods 

on t h e  one hand,  b u t  on t h e  o t h e r  hand ve ry  s p e c i f i c  ones f o r  

t h e  g i ven  a r e a .  The main and s p e c i f i c  methods f o r  t h e  n a t i o n a l -  

economy p lann ing  may be l i s t e d  a s  fo l l ows :  

a )  methods o f  ba lance  

b )  method o f  a n a l y s i s  and s y n t h e s i s  

c )  method o f  t h e  b a s i c  f a c t o r  

d )  method o f  norms and c o e f f i c i e n t s  

e )  comparact ive s t u d i e s  

f )  s t a t i s t i c a l  and mathemat ica l  methods 

These methods a r e  i n t e r r e l a t e d  and in te rdependen t .  I n  t h e  

p r o c e s s  of  t h e  planned c o n t r o l  o f  n a t i o n a l  economy, p r e p a r a t i o n  

and r e a l i z a t i o n  of  t h e  s t a t e  p l a n  of  development,  n e i t h e r  o f  



them can e x i s t  i n d e p e n d e n t l y  and t h e  whole complex i s  used.  Tha t  

means t h a t  t h e  q u a l i t y  o f  one method depends on t h e  q u a l i t y  o f  

t h e  o t h e r s ,  and  t h e  q u a l i t y  o f  dec is ion-making i s  g r e a t l y  i n f l u -  

enced  by t h e  q u a l i t y  o f  r iethods used.  For  example,  t h e  method 

o f  a n a l y s i s  and s y n t h e s i s  which is used t o  a n a l y s e  t h e  reproduc-  

t i o n  p r o c e s s e s  ( t h e  most s y n t h e t i c  d e s c r i p t i o n  o f  them is t h e  

b a l a n c e  o f  n a t i o n a l  economy) depends on t h e  q u a l i t y  o f  d a t a  

( i n f o r m a t i o n  s y s t e m ) ,  on t h e  q u a l i t y  o f  t h e  sys tem (compr i s i ng  

norms and economic i n d i c a t o r s ) ,  a s  w e l l  a s  on t h e  q u a l i t y  o f  

mathemat ica l  and s t a t i s t i c a l  methods.  

The economy i s  d e v e l o p i n g  under  c o n d i t i o n s  w i t h  comp l i ca ted  

and he te rogeneous  m a t e r i a l  and f i n a n c i a l  r e l a t i o n s  i n  t h e  p r o c e s s  

o f  p r o d u c t i o n ,  d i s t r i b u t i o n ,  c i r c u l a t i o n  and consumpt ion.  One o f  

t h e  b a s i c  methods o f  how t o  b r i n g  a l l  t h e s e  r e l a t i o n s  i n  accord-  

ance i s  t h e  method o f  b a l a n c e s .  

A. Method o f  Ba lances  

The e s s e n c e  o f  t h i s  method i s  t h a t  it b r i n ~ s  t h e  economic 

q u a n t i t i e s  and  t h e  t a s k s  and g o a l s  o f  t h e  nat ional-economy p l a n  

i n  acco rdance ;  it makes it p o s s i b l e  t o  see t h e  p a s t ,  p r e s e n t  

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

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

The r e s u l t  o f  t h e  method o f  b a l a n c e s  i s  a sys tem o f  ba lan-  

ces ( i n p u t / o u t p u t  t a b l e s )  , t h e  most  i m p o r t a n t  o f  which i s  t h e  

b a l a n c e  o f  t h e  n a t i o n a l  economy. T h i s  t a b l e  r e p r e s e n t s  t h e  

most complex model o f  t h e  p r o d u c t i o n  p r o c e s s .  

B.  Method o f  A n a l y s i s  and S y n t h e s i s  

The o b j e c t i v e s  o f  t h i s  method a r e  a s  f o l l o w s :  

- t o  d e f i n e  t h e  q u a n t i t i e s  and p r o c e s s e s  t o  be  examined; 

- t o  d e f i n e  t h e  g o a l  of  t h e  a n a l y s i s  and i t s  c r i t e r i a ;  

- t o  de te rm ine  t h e  main c a u s e  r e l a t i o n s h i p  and f a c t o r s  

i n f l u e n c i n g  t h e  examined p r o c e s s e s :  

- t o  s u g g e s t  p r o v i s i o n s  which would be  i n  agreement  w i t h  

t h e  g o a l s  o f  t h e  a n a l y s i s .  



The most complex c h a r a c t e r i s t i c s  o f  t h e  rep roduc t i on  p r o c e s s  

which i s  t h e  o b j e c t  o f  p lann ing  and managing a c t i v i t i e s ,  a r e  t h e  

fo l l ow ing :  

r a t e s  o f  economic growth;  r a t e s  o f  p roduc t i on  growth;  

dynamics and deg ree  o f  s a t i s f a c t i o n  o f  p r o d u c t i v e  and 

non-product ive demands o f  t h e  s o c i e t y ,  development o f  

t h e  b a s i c  c h a r a c t e r i s t i c s  o f  t h e  e f f i c i e n c y  o f  growth. 

These complex c h a r a c t e r i s t i c s  o f  t h e  r e p r o d u c t i o n  p r o c e s s  

a r e  t h e  b a s i c  o b j e z t  o f  t h e  method o f  a n a l y s i s  and s y n t h e s i s .  

That  means t h a t  t h e  rnethod o f  macroeconomic a n a l y s i s  i s  used 

t o  a n a l y s e  t h e  b a s i c  economic boundar ies  and t h e i r  dependencies.  

I ts  o b j e c t i v e  i s  t o  p r e s e n t  t h e  development o f  n a t i o n a l  

economy a s  a  whole,  a ~ d  t h e  development o f  t h e  key s e c t o r s .  

The macroeconomic a n a l y s i s  must i n t e r p r e t  t h e  b a s i c ,  c a u s a l  

r e l a t i o n ~ . ~ i p  i n  t h e  n a t i o n a l  economy, t h e  t e n d e n c i e s  and t r e n d s  

o f  t h i s  development,  i t  must r e v e a l  t h e  b a s i c  f a c t o r s  o f  t h e  

development,  bo th  p o s i t i v e  and n e g a t i v e .  

Next. t o  t h e  macroeconomic a n a l y s i s  i n  impor tance i s  t h e  

s t r u c t u r a l  a n a l y s i s  which examines t h e  i n te r -b ranches  and i n t e r -  

s e c t o r a l  r e l a t i o n s h i p .  I ts r e s u l t s  s e r v e  t o  choose t h e  most 

e f f e c t i v e  s t r u c t u r e  o f  n a t i o n a l  economy; f a c t o r  a n a l y s i s  which 

a n a l y s e s  t h e  f a c t o r s  o f  economic development which cause  changes 

i n  t h e  s t r u c t u r e  o f  n a t i o n a l  economy. 

The impor tan t  and s t a r t i n g  p o i n t  f o r  t h e  c o n s t r u c t i o n  o f  

t h e  n a t i o n a l  p l a n  i s  t h e  r e t r o s p e c t i v e  a n a l y s i s ,  based on t h e  

s t a t i s t i c a l  ba lance  o f  t h e  n a t i o n a l  economy and d e a l i n g  w i t h  

t h e  p a s t  economic development:  r a t e s  o f  growth,  p r o p o r t i o n s ,  

s t r u c t u r a l  changes and c o n d i t i o n s  under  which t h e  p a s t  produc- 

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

P e r s p e c t i v e  a n a l y s i s  based on bo th  p lanned and o r i e n t e d  

b a l a n c e s  o f  n a t i o n a l  economy r e p r e s e n t s  t h e  a n a l y s i s  o f  a  

f u t u r e  r e p r o d u c t i o n  p r o c e s s ,  a n a l y s i s  o f  t h e  complex develop- 

ment o f  r e l a t i o n h s i p s  and p r o p o r t i o n s  i n  t h e  n a t i o n a l  economy. 



An i n t e g r a l  p a r t  o f  eve ry  a n a l y s i s  i s  t o  p o s t u l a t e  t h e  

e v a l u a t i n g  c r i t e r i a .  The use  o f  a n a l y s i s  a t  any l e v e l  o f  manage- 

ment, a n a l y s i s  o f  economic ach ievements  o f  t h e  c o u n t r y  o r  o f  t h e  

e n t e r p r i s e ,  is  based on assumpt ions  and usage o f  compar isons.  

W e  can  compare f i g u r e s  and d a t a  o f  i n t e r n a t i o n a l  o r  i n t e r - b r a n c h e s  

and i n t e r - e n t e r p r i s e s  l e v e l  o f  economy. 

c .  Comparat ive Method 

A t  t h e  n a t i o n a l  economy l e v e l  t h e  b a s i c  economic q u a n t i t i e s  

a r e  compared ( n a t i o n a l  income, p r o d u c t i o n ,  o u t p u t ,  s o c i a l  p r o d u c t ,  

f a c t o r s  c h a r a c t e r i z i n g  t h e  growth o f  t h e  s t a n d a r d  o f  l i v i n g ) ,  a t  

t h e  e n t e r p r i s e  l e v e l  t h e  b a s i c  measures o f  e f f i c i e n c y  a r e  compared; 

i n p u t  o f  m a t e r i a l s ,  l a b o u r  p r o d u c t i v i t y ,  e t c .  The t e c h n i c a l  

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

l e v e l  of  t h e  p r o d u c t i o n ,  a s  f a r  a s  t h e  techno loqy  o f  t h e  p r o c e s s e s  

a r e  o f  i n t e r e s t  t o  compare. 

A n a l y s i s  and s y n t h e s i s  o f  economic f a c t o r s  and t h e i r  q u a n t i t i v e  

r e l a t i o n s  seems t o  be imposs ib le  w i t h o u t  t h e  usage o f  s t a t i s t i c a l  

and mathemat ica l  methods,  t h e  impor tance  o f  which is  i n c r e a s i n g  

w i t h  

- t h e  i n c r e a s i n g  complex i ty  o f  r e p r o d u c t i o n  p r o c e s s e s  which 

l e a d s  t o  i n c r e a s i n g  complex i ty  and p r o f e s s i o n a l i t y  o f  

d e c i s i o n  p r o c e s s e s  ; 

- t h e  r e q u e s t  t o  have v a r i a n t  s o l u t i o n s  .3nd a  c h o i c e  ~ l f  

a n  o p t i m a l  v a r i a n t ;  

- t h e  i n c r e a s i n g  i n f l u e n c e  o f  t h e  t i m e  f a c t o r  i n  d e c i s i o n  

p r o c e s s e s  main ly  from t h e  a s p e c t  o f  t h e  f u t u r e  demand 

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

D. Mathemat ical-economical  models 

A s p e c i a l  p o s i t i o n  f o r  b u i l d i n g  mathemat ica l -economica l  

models have d i s c i p l i n e s  l i k e  2 i f f e r e n t i a l  and i n t e g r a l  c a l c u l u s ,  

p o s s i b i l i t y  t h e o r y ,  c o r r e l a t i o n  and r e g r e s s i o n  a n a l y s i s ,  methods 

o f  l i n e a r  programming, e t c .  



L inea r  p r o g r a m i n g  i s  s u i t a b l e  f o r  f i n d i n g  an op t ima l  prod- 

u c t i o n  s c h e d u l e  when t h e  c o n s t r a i n t s  i n  s o u r c e s  e x i s t ,  such  a s :  

t h e  q u a l i t y  o f  m a t e r i a l s ,  raw m a t e r i a l s ,  l a b o r ,  p r o d u c t i o n  

c a p a c i t y ,  e t c .  The o p t i m i z a t i o n  c r i t e r i a  a r e  f o r  example,  ach ieve-  

ment o f  t h e  h i g h e s t  r e n t a b i l i t y ,  h i g h e s t  p roduc t i on  o u t p u t ,  

r e q u e s t e d  q u a l i t y .  L i n e a r  programming is a l s o  s u i t a b l e  f o r  

s o l v i n g  t h e  problems o f  p l a n n i n g  t h e  t r a n s p o r t  s i t u a t i o n s  ( i . e .  

example o f  d i s t r i b u t i o n  o f  goods w h i l e  o p t i m i z i n g  t h e  t r a n s p o r t  

c o s t s ) ,  p l a n n i n g  t h e  c o n s t r u c t i o n  i nves tmen ts  e t c .  

A s u i t a b l e  method f o r  a c t u a l  p l a n n i n g  and s c h e d u l i n g  t h e  

c o n s t r u c t i o n  works is t h e  CFB:, e s p e c i a l l y  s u i t a b l e  f o r  o p e r a t i o n s  

p l a n n i n g ,  s o l v i n g  v e r y  comp l i ca ted  s i t u a t i o n s  o c c u r i n g  i n  f o r  

example,  t h e  b u i l d i n g  i n d u s t r y ,  s c i e n t i f i c  r e s e a r c h ,  when a  new 

techno loyy  is  b e l n g  i n t r o d u c e d ,  i n  t e c h n i c a l  d e s i g n  and when 

manu fac tu r i ng  comp l i ca ted  equipment.  

A b a s i c  presumpt ion f o r  t h e  use  o f  t h e  o p t i m i z a t i o n  methods 

i n  p l a n n i n g  i s  t h e  r e l i a b i l i t y  o f  d a t a ,  namely o f  consumpt ion 

demands, p robab le  t e c h n o l o g i c a l  development ,  p roduc t i on  c a p a c i t y  

and i t s  u t i l i z a t i o n ,  consumpt ion o f  m a t e r i a l  and manpower, on 

s t o c k s  and i n v e n t o r y ,  c o s t s ,  e t c .  I n  o t h e r  words t o  o p t i m i z e  

p roduc t i on  programs o r  nat ional-economy p l a n s ,  a  good knowledge 

o f  norms ( s t a n d a r d s )  o f  m a t e r i a l  consumpt ion and working t i m e  

i s  n e c e s s a r y ,  and a l s o  t h e i r  q u a l i t y .  

U s e  o f  mathemat ica l  methods t o g e t h e r  w i t h  t o d a y ' s  comput ing 

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

sys tems f o r  p lann ing .  By i n t r o d u c i n g  a  b roade r  range  o f  newly 

f o rmu la ted  economic f a c t o r s  t h e  manual c a l c u l a t i o n s  w i l l  n o t  

be  a s  e f f e c t i v e  a s  t h o s e  o f  computers .  These methods t o g e t h e r  

w i t h  computers f r e e s  management from t h e  t ime-consuming r o u t i n e  

work s o  t h a t  t h e y  can devo te  more t i m e  t o  t h e  b a s i c  problems o f  

economic p o l i c y .  

A t  t h e  p r e s e n t  t i m e  "Automated Management Systems" (computer 

networks and d a t a  banks)  a r e  bei7;r~ i r l t r ~ ( l ! i  .PCI  +_o h e  used f o r :  



a )  s h a r e  f u n c t i o n  i n  t h e  management sys tems s p h e r e .  

Pe rsons  who a r e  i n  charge  o f  c o l l e c t i n g  and upaa t l ng  

d a t a  which is  t h e n  p rocessed  by computer accord iq .1  t o  

t h e  r e q u e s t  o f  t h e  management peop le .  

b )  t o  d e l i v e r  i n fo rma t ion  t o  p l a n n i n g  and a d m i n i s t r a t i v e  

b o d i e s  by means o f  d a t a  t r a n s m i s s i o n  ( d i r e c t  cc>rnputer 

l i n k a g e )  which i n  t h e  p a s t  has  been done by p a s s l r ~ c ~  

forms th rough  a d m i n i s t r a t i v e  channe ls .  

Usage o f  mathemat ica l  methods and computer f a c i l i t i e s  

speeds  up t h e  p l a n n i n g  p r o c e s s  a s  an immediate r e a c t i o n  [.an be 

under taken t o  respond t o  t h e  changed cond. i t ions o f  t h e  reprod- 

u c t i o n  p r o c e s s  such  a s ,  r e s u l t s  o f  R & D p r o q r e s s ,  chanqes i n  

i n t e r n a t i o n a l  p o l i c y ,  f o r e i g n  t r a d e ,  e tc .  F u r t h e r  more, l t  

makes it e a s i e r  t o  deve lop  t h e  concep ts  o f  p e r s p e c t l v e  d e v e l -  

opment, complex programs, r e s e a r c h  and u t i l i z a t i o n  n f  r 2 s o u r c e s  

by removing a g r e a t  d e a l  o f  t h e  s u b j e c t i v e  form o f  d e c i s l o n -  

making. 

N e v e r t h e l e s s ,  i t cannot  be expec ted  t h a t  i n  t h e  n e a r  f u t u r e  

a complex, u n i v e r s a l  mathemat ical-economic model would be d e v e l -  

oped, which would s imu l taneous l y  s o l v e  b o t h  t h e  complete p l a n n ~ r ~ c l  

problem and t h e  p lann ing  problems i n  each  o f  t h e  p lann inq  inter- 

v a l s .  Th i s  i s  imposs ib le  a s  one always h a s  t o  t a k e  i n t o  a,:c-curit 

f a c t o r s  which canno t  be  exp ressed  by mathemat ica l  f u n c t i v n s  dnd 

which a r e  ve ry  s i g n i f i c a n t  f o r  d e s c r i b i n g  r e a l  l i f e .  T h e r e f o r e ,  

t h e  usage o f  f o rma l i zed  methods w i l l  a lways go hand i n  hand wl th  

e m p i r i c a l  decis ion-making f o r  o b t a i n i n g  a p p l i c a b l e  r e s u l t s .  

E. Methods o f  t h e  B a s i c  Fac to r  

Th i s  i s  a s p e c i f i c  c a s e  of t h e  method o f  a n a l y s i s  and 

s y n t h e s i s .  The r e s u l t  o f  economic a n a l y s i s ,  i . e .  t h e  a n d l y s i s  

o f  changes t a k i n g  p l a c e  i n  t h c  o b j e c t i v e  laws o f  s o c i a l i s m  - 
must be  t h e  r e a l i z a t i o n  of t h e  b a s i c  f a c t o r  o f  t h e  f u t u r e  

p roduc t i on  p r o c e s s .  The o b j e c t i v e  b a s i s  f o r  us ing  t h i s  method 

i s  t h e  c l o s e  r e l a t i o n s h i p  between t h e  i n d i v i d u a l  moments of 

t h e  rep roduc t i on  p r o c e s s  and t h e  i n d i v i d u a l  economic phenomena. 



A t  present  t h i s  bas i c  f a c t o r  can be recognized i n  managing 

t h e  process of t echn i ca l  revo lu t ion  which is  a  phenomenon 

recognized In t h e  ~levelopment a1  1  over  t h e  world. 

A s  f a r  a s  t h e  improvement o f  t h e  management and con t ro l  

system 1s concerned, t h e  bas i c  f a c t o r  may be considered t o  

put  t h e  c-ontent of t h e  p lanning system on a  more s c i e n t i f i c  

base.  A c h a r a c t e r i s t i c  f e a t u r e  of t h e  method of  t h e  b a s i c  

f a c t o r ,  a p a r t  from t h e  f a c t  t h a t  i t  r ep resen ts  a  c e r t a i n  

moment i n  t h e  reproduct ion  process which is  t h e  most impor tant  

f o r  the achievement of  p o i i t i c a l  and economic goa l s ,  is  i t s  

v a r ~ a b i l i t y  i n  t ime.  Therefore t h e  b a s i c  f a c t o r  may change 

f r t~ rn  one per iod  of  development of n a t i o n a l  economy t o  another .  

Bas ic  -- -- . - - Sources of In format ion f o r  Planning 

The fo l lowing l i s t  o u t l i n e s  t h e  most e s s e n t i a l  sources 

of in format ion  and i n s p i r a t i o n  r e l e v a n t  t o  t h e  e l a b o r a t i o n  

of t he  p lan:  

- p o l i t i c a l  and economic d i r e c t i v e s ;  

- d - i r ec t i ves  i s sued  by s u p e r i o r  bod ies ;  

- d a t a  concerning concept ions of development i n  

o rgan i za t i ons  ( s u p p l i e r s )  ; 

- da ta  concerning concept ions of  development i n  

consumer o rgan iza t  l ons ;  

- prospec t i ve  needs of t r a d e  o rgan i za t i ons ;  

- concept ions o f  development i n  subord inate  

o rgan i za t i ons ;  

- in format ion  ob ta ined  from resea rch  o rgan i za t i ons ;  

- d a t a  based on t h e  r e s u l t s  of team work s p e c i a l i s t s ;  

- da ta  drawn from i nd i v i dua l  a n a l y s i s ;  

- r e s u l t s  of  e x p e r t i s e  conducted by e x t e r n a l  

o rgan i za t i ons .  

One of  t h e  main problems i n  p lann ing and management w i l l  

probably be an adequate d o v e t a i l i n g  ~ f  two types of d a t a  

( v e r t i c a l  and h o r i z o n t a l ) .  So far  v e r t i c a l  da ta  s p e c i f i e s  

whap has t o  be done both i n  t h e  form of b ind ing assignment o r  



p r o s p e c t i v e l y ,  wh i l e  t h e  s p e c i f i c a t i o n  o f  f e a s i b i l i t y  i n  t e r m s  

o f  m a t e r i a l ,  p e r s o n n e l ,  inves tments  and o t h e r  " i n p u t s "  and 

"ou tpu ts "  - i . e .  consumption, a r e  l a r g e l y  t h e  domain o f  

h o r i z o n t a l  d a t a .  The d o v e t a i l i n g  o f  what i s  s o c i a l l y  d e s i r a b l e  

( o r  perhaps g e n e r a l l y  d e s i r a b l e  - and what can be  a t t a i n e d  

w i t h i n  t h i s  framework by a  s p e c i f i c  o r g a n i z a t i o n )  i .e .  t h e  

s u p p l i e r ' s  p o t e n t i a l  v e r s u s  t h e  consumer's requ i rements  (what 

i s  f a c t u a l l y  d e s i r a b l e )  i s  s t i l l  a major problem, one t h a t  

g a i n s  i n  s i g n i f i c a n c e  due t o  imper fec t  q u a l i t y  o f  h o r i z o n t a l  

d a t a .  

The comparison between t h e  use  o f  each group o f  d a t a  by 

e n t e r p r i s e s  and c o r p o r a t i o n s  shows t h a t  c o r p o r a t i o n s  d i s p o s e  

o f  a  g e n e r a l l y  l a r g e r  amount o f  d a t a .  S i g n i f i c a n t l y ,  corpora-  

t i o n s  make e x t e n s i v e  use  o f  pr imary d a t a  ( p o l i t i c a l  and economic 

d i r e c t i v e s ,  d i r e c t i v e s  from s u p e r i o r  b o d i e s ) .  Moreover, t hey  

c a r r y  o u t  a  l a r g e  number o f  a n a l y s e s  and have a c c e s s  t o  a  v a s t  

amount o f  r e l e v a n t  in fo rmat ion .  Th is  is  i n  harmony w i t h  t h e i r  

r o l e  and f u n c t i o n  i n  t h e  sphere  o f  long-term p lann ing .  

I t  i s  no doubt  c o r r e c t  t h a t  c o r p o r a t i o n s  shou ld  d i s p o s e  

o f  more e x t e n s i v e  i n fo rma t ion  than  e n t e r p r i s e s  and t h a t  

e n t e r p r i s e s  shou ld  have a c c e s s  t o  more e x t e n s i v e  i n fo rma t ion  

than  t h a t  a v a i l a b l e  t o  f a c t o r i e s  e t c .  The more s u p e r i o r  t h e  

manager ia l  body i s ,  t h e  more comprehensive ou t l ook  and t h e  

more v a r i e d  t y p e  o f  i n fo rma t ion  i t r e q u i r e s .  

I n t e r e s t i n g l y  enough, e n t e r p r i s e s  have b e t t e r  a c c e s s  t o  

d a t a  concern ing  s u p p l i e r  o r g a n i z a t i o n s  t h a n  c o r p o r a t i o n s .  Th is  

i s  perhaps  due t o  t h e  f a c t  t h a t  t h e  need f o r  d a t a  o f  t h i s  t y p e  

i s  more u r g e n t  i n  t h e  c a s e  o f  t h e  e n t e r p r i s e  a s  t h e y  e x e r c i s e  

a  l i m i t i n g  f u n c t i o n  w i t h  r e g a r d  t o  development; and w i thou t  

a  knowledge o f  p r o s p e c t s  i n  t h e  sphere  o f  m a t e r i a l  t h e  f o r e c a s t  

i t s e l f  is  u n r e l i a b l e .  

E n t e r p r i s e s  e v i d e n t l y  a r e  more a c t i v e  than  c o r p o r a t i o n s  

f o r  it i s  t h e  e n t e r p r i s e s  and f a c t o r i e s  r a t h e r  than  t h e  h i g h e r  

manager ia l  l i n k s  t h a t  have t o  b e a r  t h e  b r u n t  o f  i nadequa te  

m a t e r i a l  p r o v i s i o n .  



T h e  conpar ison  between t h e  f requency  o f  u s e  o f  p lann ing  

d a t a  by t e c h n i c a l  and economic p e r s o n n e l  shows t h a t  t e c h n i c i a n s  

use  d a t a  o f  t h e  d e c i s i v e  q u a l i t y  f a r  more e x t e n s i v e l y .  S i m i l a r l y  

t e c h n i c i a n s  use  p o l i t i c a l  and economic d i r e c t i v e s  more e x t e n s i v e l y  

t h a n  economis ts .  

Economists on t h e  o t h e r  hand, make more e x t e n s i v e  use  o f  

d i r e c t i v e s  i s s u e d  by s u p e r i o r  bod ies .  The o p e r a t i o n  of  s u p e r i o r  

b o d l e s  is f a r  more e x t e n s i v e  and f a r  more c o n c r e t e  i n  economic 

a r e a s  t h a n  i n  t e c h n i c a l  a r e a s  t h u s  p r o v i d i n g  a  w ide r  scope f o r  

t h e  t e c h n i c i a n ' s  s t u d y  o f  more g e n e r a l  m a t e r i a l s  and f o r  more 

e x t e n s i v e  p o s s i b i l i t i e s  f o r  comparing r e l e v a n t  developments 

o u t s i d e  o f  t h e  :.)lanned a r e a .  

S c p e r i o r  Level  D l r e c t l v e s  

A r e l i a b l e  d i r e c t  i v e  approach ing  long- term p lann ing  bo th  

1-rom t h e  p o i n t  o f  view o f  rnethodology and c o n t e n t ,  is  one o f  

t h e  most e s s e n t i a l  t y p e s  o f  i n f o r m a t i o n  f o r  t h e  e l a b o r a t i o n  o f  

a  long-term p l a n  involving d i f f e r e n t  l e v e l s  o f  management. 

D i r e c t i v e s  o f  t h i s  t y p e  s p e c i f y  what h a s  t o  be e l a b o r a t e d  and 

when i t  has  t o  be  e l a b o r a t e d .  Un i f i ed  methodology and tempora l  

c o o r d i n a t i o n  o f  t a s k  a r e  t h e  most i m p o r t a n t  p r e r e q u i s i t e s  f o r  

an o r g a n i c  e l a b o r a t i o n  o f  f u t u r e  p l a n s .  Compared w i t h  p o l i t i c a l  

and ecnnomic d i r e c t i v e s ,  d i r e c t i v e s  i s s u e d  by s u p e r i o r  b o d i e s  

a r e  morr c o n c r e t e  i n  t h a t  t hey  i n c o r p o r a t e  r e l a t i o n s  o b t a i n e d  

between s o u r c e s  r e l e v a n t  t o  f u t u r e  development and t h e  r e q u i r e d  

p o t e n t l d l  i n c l u d i n g  t h e  pe rsonne l  and t h e  f i n a n c i a l  a s p e c t  o f  

development.  

D i r e c t i v e s  o f  t h i s  t y p e  a r e  a l s o  s i g n i f i c a n t  i n  t h a t  t h e y  

c o n t a i n  r e l e v a n t  d e c i s i o n s  on p r o d u c t i o n  programs a s  w e l l  a s  

d e c i s i o n s  conce rn ing  a  more e f f i c i e n t  c o n c e n t r a t i o n  and 

s p e c i a l i z a t i o n .  

S i m i l a r  t o  p o l i t i c a l  and economic d i r e c t i v e s ,  d i r e c t i v e s  

i s s u e d  by s u p e r i o r  b o d i e s  have a  g e n e r a l  v a l i d i t y  and a r e  

b ind ing .  A s  a  r e s u l t  they  a c t  a s  a s t a b i l i z i n g  f a c t o r  i n  t h e  



e n t e r p r i s e  s p h e r e .  A p p r o p r i a t e l y  c o n c r e t e  and comprehensive,  

t hey  a r e  e f f e c t i v e  i n  s t i m u l a t i n g  f u r t h e r  development i n  t h e  

d e s i r e d  d i r e c t i o n .  D i r e c t i v e s  i s s u e d  by s u p e r i o r  bod ies  

s p e c i f y  t h e  r e l e v a n t  quo ta  f o r  t h e  development o f  i n d i v i d u a l  

p roduc t i on  b ranches  t a k i n g  i n t o  account  t h e  s p e c i f i c  p o s s i b i l -  

i t i e s  o f  each  e n t e r p r i s e  i n  t h e  s p h e r e  o f  t e c h n i c a l  and prod- 

u c t i o n  f a c i l i t i e s .  They h e l p  t o  channe l  f o r e c a s t i n g  b o t h  

me thodo log i ca l l y  and w i t h  r e g a r d  t o  s p e c i a l i z a t i o n .  Sometimes 

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

A g r e a t  advantage  o f  t h i s  t y p e  i s  t h e i r  conc re teness .  

Organ i za t i on  o f  P lanned A c t i v i t y  

I n  c l o s e  r e l a t i o n  t o  t h e  c o n s t r u c t i o n  o f  p l a n s  i s  t h e  

o r g a n i z a t i o n  o f  p l a n n i n g  a c t i v i t y  f o r  which i t shou ld  c r e a t e  

t h e  o p t i m a l  c o n d i t i o n s .  Organ i za t i on  r e p r e s e n t s  t h e  i n s t i t u -  

t i o n a l  a s p e c t  o f  t h e  p lann ing  p r o c e s s  ( i n  c o n t r a s t  t o  t h e  

c o n t e n t  o f  t h e  p l a n ) ,  based on s h a r i n g  t h e  t a s k s  i n  t h e  

d i f f e r e n t  a d m i n i s t r a t i v e  u n i t s  o f  t h e  whole p l a n n i n g  system.  

For example,  t h e  c o n s t r u c t i o n  o f  t h e  nat ional-economy p l a n  is  

accompl ished by c o o p e r a t i o n  o f  t h e  s t a t e  c e n t a l  a d m i n i s t r a t i v e  

b o d i e s  ( t h e  S t a t e  P lann ing  Commission, S t a t e  S t a t i s t i c a l  O f f i c e ,  

M i n i s t r y  o f  F inance ,  b ranch  m i n i s t r i e s )  and t h e  b o d i e s  from 

t h e  lower s p h e r e  ( g e n e r a l  and c o r p o r a t e  t o p  management, 

c e n t r a l  management of  c o o p e r a t i v e s ,  independent  e n t e r p r i s e s  

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

t h e i r  i n t e r r e l a t i o n s  va ry  g r e a t l y  and depend on t h e  o r g a n i z a t i o n a l  

s t r u c t u r e  o f  t h e  sys tsm.  

The a d m i n i s t r a t i v e  b o d i e s  can be c h a r a c t e r i z e d  i n  two 

groups:  

a )  t o p  managers,  mos t l y  e x e c u t i v e s  

b )  p r o f e s s i o n a l  " p l a n n e r s "  ( p l a n n i n g  d e p a r t m e n t s ) .  

T h i s  d i f f e r e n t i a t i o n  e x p l a i n s  t h e  v a r i e t y  o f  p l a n n i n g  

a c t i v i t i e s  which c a l l s  f ~ r  t h e  co r respond ing  s h a r i n g  o f  work 

a c c o r d i n g  t o :  



( i) s u b j e c t  s p e c i a l i z a t i o n  from d i f f e r e n t  v iewpo in ts  

(ii) f u n c t i o n a l  s p e c i a l i z a t i o n .  

Genera l l y ,  each  a d m i n i s t r a t i v e  o r  f u n c t i o n a l  u n i t  o f  t h e  

system shou ld  e l a h o r a t e  i t s  own p lan .  I n  o r d e r  t o  ma in ta in  t h e  
u n i t y  o f  l i n k a g e  o f  a  p r o c e s s ,  t h e  f i n a l  e l a b o r a t i o n  o f  t h e  p l a n  

must be c o o r d i n a t e d  by a  s p e c i a l  o f f i c e  (e .g .  by a  depar tment  

o r  o f f i c e  of  technica l -economic p lann ing )  which u s u a l l y  a l s o  

p l a y s  t h e  r o l e  o f  a  me thod is t  o f  p l a n n i n g  and a  c o n s u l t a n t  t o  

o t h e r  p l a n n i n g  u n i t s .  

I n  t h e  s o c i a l i s t  sys tem t h e  v e r t i c a l  r e l a t i o n s h i p s  a r e  

i m p o r t a n t  i n  t h e  p r o c e s s  o f  p lann ing  because a l l  t h e  l e v e l s  o f  

management and c o n t r o l  o f  t h e  n a t i o n a l  economy a r e  i nvo l ved .  

The importance of  an e f f i c i e n t  o r g a n i z a t i o n  o f  P lann ing  

a c t i v i t y  is an in fo rma l  o r g a n i z a t i o n .  The fo l l ow ing  p o i n t s  

(based on a  p r a c t i c a l  e x p e r i e n c e )  proved t o  be impor tan t  f o r  

a  r i g h t  o r g a n i z a t i o n a l  approach t o  t h e  p lann ing  p r o c e s s :  

1) p lann ing  u n i t  (depar tment )  shou ld  be o rgan ized  a s  an  

independent  u n i t  s u p e r v i s e d  d i r e c t l y  by t h e  t o p  

management u n i t  o f  t h e  a d m i n i s t e r e d  sys tem (e .g .  S t a t e  

P lann ing  Commission t o  t h e  government; p l a n n i n g  d e p a r t -  

ment t o  t h e  g e n e r a l  d i r e c t o r ;  p lann ing  u n i t  t o  t h e  

e n t e r p r i s e  d i r e c t o r ,  e t c . ) .  

2 )  c e n t r a l  p l a n n i n g  u n i t  c o o r d i n a t e s  t h e  p lann ing  

a c t i v i t i e s  i n  t h e  e n t i r e  sys tem and m a i n t a i n s  i t s  

i n t e g r i t y  . 
3 )  p l a n n i n g  shou ld  p e n e t r a t e  till t h e  lowest  l e v e l s  o f  

managment. 

4 )  p lann ing  shou ld  t a k e  i n t o  account  t h e  autonomy o f  t h e  

r e l a t i v e l y  independent  components ( u n i t s )  o f  t h e  system. 

The a c t u a l  p lannlng on a  decis ion-making l e v e l  can be  performed 

o n l y  by a  body which 1s a u t h o r i z e d  t o  d e f i n e  t a s k s  and respon-  

s i b i l i t y  f o r  t h e i r  implementat ion.  Th i s  concerns  a l l  m a n a g ~ r s  
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o f  t h e  p l a n n i n g  depa l tmen ts .  Th i s  concep t  shou ld  n o t  be l i m i t e d  

t o  a  fo rma l  d e l e g a t i o n  b u t  shou ld  i n c l u d e  t h e  o b j e c t i v e  f a c t  t h a t  

t h e  r e s p o n s i b l e  manager ( s o c i a l  a u t h o r i t y )  i s  t h e  one w i t h  t h e  

b e s t  unders tand ing  o f  t h e  f u t u r e  a c t i v i t i e s  o f  t h e  u n i t  super -  

v i s e d  by him. I t  i s  expec ted  t h a t  everybody concerned w i l l  

c o n t r i b u t e  t o  t h e  development o f  an a d m i n i s t e r e d  sys tem by h i s  

own e x p e r i e n c e  and t h a t  o f  h i s  own co-workers.  Only a p p l i c a t i o n  

o f  i n t e g r a t e d  e x p e r i e n c e  can l e a d  t o  a c h i e v i n g  t h e  o v e r a l l  g o a l s  

o f  t h e  system. T h i s  c a n n o t  be ach ieved  by one pe rson  o r  one 

group o r  even by t h e  p l a n n i n g  depar tment  i t s e l f .  

S h a r i n g  of  t a s k s  i s  per formed i n  t h e  f o l l o w i n g  way: 

1) each  u n i t  c o n t r i b u t e s  t o  t h e  p l a n  by i t s  e x p e r i e n c e  i n  

t h e  f i e l d  o f  concerned a c t i v i t y  ( e x p e r i e n c e  o f  working 

peop le )  , 
2)  p l a n n i n g  u n i t  per forms t h e  p r o f e s s i o n a l  c o n t r o l  and 

c o o r d i n a t i o n  of  t h e  p l a n n i n g  a c t i v i t y  (methodology, 

s c i e n t i f i c  approach,  etc . )  

33 decis ion-making and c o n t r o l  f u n c t i o n s  o f  t h e  p l a n n i n g  

p r o c e s s  a r e  c a r r i e d  o u t  by managers r e s p o n s i b l e  f o r  

t h e  sys tem ( a d . m i n i s t r a t i v e  a r e a ) .  

System o f  S t a n d a r d s  

Both concep tua l  and o p e r a t i o n a l  p l a n n i n g  i s  suppor ted  by a 

s c i e n t i f i c a l . l y  e l a b o r a t e d  sys tem o f  s t a n d a r d s .  The requ i remen ts  

f o r  s t a n d a r d s  development f o l l ow  from t h e  e s s e n c e  of  t h e  
p l a n n i n g  o f  economic sys tems ,  f rom t h e  b a s i c  p r i n c i p l e s  o f  

p l a n n i n g  ( f i r s t  o f  a l l  from t h e  p r i n c i p l e  o f  p r o g r e s s  and 

r e a l i t y )  and a l s o  f rom t h e  g i ven  c o n d i t i o n s  and assumpt ions .  

The development o f  s t a n d a r d s  makes it p o s s i b l e  t o  d i s c l o s e  

t h e  c a p a c i t y  o f  sys tems and t h e i r  components by use  of t e s t i n g  

t h e  per formance and/or  r e s u l t s  and t h e  s c i e n t i f i c  a n a l y s i s .  So 

t h e  volume o f  n e c e s s a r y  o r  a v a i l a b l e  r e s o u r c e s  (bo th  m a t e r i a l  

and l a b o r )  i s  e s t a b l i s h e d ,  on t h e s e  grounds ,  t h e  s e p a r a t e  p a r t s  

o f  t h e  p l a n  can be e l a b o r a t e d  and p u t  t o g e t h e r .  A t  t h e  same 

t i m e  s t a n d a r d s  a r e  t h e  means f o r  t h e  c o n t r o l  o f  t h e  u t i l i z a t i o n  



o f  d i s p o s a b l e  r e s o u r c e s  of t h e  system and s e r v e  t o  s t imu lake  

t h e i r  e f f e c t i v e  usage and t o  i n c r e a s e  t h e  p r o d u c t i v i t y .  

S tandards  can be c l a s s i f i e d  accord ing  t o  d i f f e r e n t  v iewpo in ts :  

Bes ides  t h e  " c u r r e n t  s t a n d a r d s "  which cor respond t o  t h e  

e x i s t i n g  l e v e l  of techno logy ,  o r g a n i z a t i o n  and q u a l i f i c a t i o n  

o f  l a b o r  t h e r e  e x i s t  s o  c a l l e d  "p lanned s t a n d a r d s "  c o r r -  

esponding t o  t h e  p lanned c o n d i t i o n  of  t h e s e  f a c t o r s .  

Planned s t a n d a r d s  a r e  t h e  backbone o f  t h e  p lann ing  a c t i v i t y  

wh i l e  t h e  c u r r e n t  s t a n d a r d s  a r e  used f o r  o p e r a t i o n a l  c o n t r o l  

i n  t h e  a c t u a l  rep roduc t i on  p r o c e s s .  

I n  t h e  v e r t i c a l  s t r u c t u r e  o f  management t h e  s t a n d a r d s  a r e  

c l a s s i f i e d  a s  "aggregated  s t a n d a r d s "  and " d e t a i l e d  s tand -  

a r d s . "  The h i g h e r  t h e  e x e c u t i v e  l e v e l  t h e  more aggrega t ion  

of  s t a n d a r d s  i s  used.  

S i m i l a r  i s  t h e  c l a s s i f i c a t i o n  o f  s t a n d a r d s  acco rd ing  t o  t h e  

l e n g t h  of  p lann ing  p e r i o d  i n t o  t h e  " g l o b a l  s t a n d a r d s "  and " d e t a i l e d  

s t a n d a r d s . "  The d e t a i l e d  s t a n d a r d s  a r e  used i n  sho r t - t e rm 

p lann ing  wh i l e  t h e  long-term p lann ing  u s e s  more t h e  g l o b a l  

s t a n d a r d s  i n  p r a x i s .  

According t o  t h e  s u b j e c t  o f  s tandards ,  t h e y  a r e  c l a s s i f i e d  
a s  fo l l ows :  

1. s t a n d a r d s  o f  u t i l i z a t i o n  of  equipment (machines e tc . )  

c a p a c i t y  which determine t h e  volume o f  p roduc t i on  

o u t p u t  t o  be  produced i n  a  t i m e  u n i t ;  

2 .  s t a n d a r d s  of  consumption o f  m a t e r i a l  de te rm ine ,  e . g .  

consumption o f  raw m a t e r i a l s ,  m a t e r i a l s  and energy f o r  

a  u n i t  o f  p roduc t i on  o u t p u t .  

3 .  performance stand-ards which a r e  subd iv ided i n t o :  

- t i m e  s t a n d a r d s ,  de termin ing  t i m e  needed t o  per form 

c e r t a i n  o p e r a t i o n s ;  

- q u a n t i t y  s t a n d a r d s ,  de termin ing  t h e  volume o f  

performance o f  a  worker p e r  t i m e  u n i t .  

4 .  s t a n d a r d s  o f  s t o r e d  r e s e r v e  ( c a l l e d  normat ives)  

de termin ing  t h e  s t a t e  of  p roduc t ion  s t o c k .  s e m i f i n i s h e d  
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and f i n i s h e d  products t o  be i n  t h e  s to rehouse .  

Standards a r e  a s s e t s  on t h e  b a s i s  of  t h e  per iod  

necessary  f o r  t h e  supp ly ,  length  o f  t h e  product ion 

cyc le ,  according t o  t h e  volume of  c r i t i c a l  s t o c k ,  e t c .  

5. t echn i ca l  s tandards  spec i f y  t h e  techno log ica l  des ign 

o f  t h e  product ,  equipment and techno log ica l  flow from 

t h e  po in t  o f  view of economy, q u a n t i t y  and s e c u r i t y  o f  

work. 

Long-term Planning f o r  Development of  an Economic Organizat ion 

The b a s i c  func t ion  of t h e  Long-term plAn is  t o  c l a r i f y  t h e  

development t r ends  i n  t h e  main concept ion,  o r i e n t a t i o n  and 

s t r a t e g i c  o b j e c t i v e s  i n  t h e  development o f  t h e  o rgan iza t ion .  

According t o  t h e  s t r a t e g i c  cha rac te r  of  t h e  p lan ,  it comprises 

long-term planning methodology i n  t h e  sphere of  h igher - leve l  

management, i . e .  p roduct ion  assoc ia t i on  ( co rpo ra t i on ) .  

The main func t ion  of  t h e  Long-term p lan  i s  t o  y i e l d :  

- long-term g loba l  product ion p lans  and coopera t ions ;  

- op t im iza t ion  of product ion capac i t y  development; 

- opt imizat ion  of t h e  necessary  t i m e  f o r  modernizat ion 

and innovat ion  of investment ;  

- eva lua t ion  and t r ade -o f f s  of investment  p r o j e c t s ;  

- long-term c o s t  and f i n a n c i a l  p l ans ;  

- personnel  and s a l a r y  po l i cy ;  

- s t a b i l i t y  a n a l y s i s .  

The po l i t i ca l -economica l  d i r e c t i o n s  formed by s e c t o r i a l  

m in i s t r y  requi rements f o r  ou tpu t  of  p roducts  w i th  determined 

q u a l i t y  and parameters,  resources of  n a t i o n a l  economy and long- 

t e r m  t rends  o f  technical-economical i n d i c a t o r s  ( i n d i c e s )  a r e  

t h e  bas i c  f a c t o r s  f o r  t h e  cons t ruc t i on  of  t h e  p lan.  

The goa ls  of  t h e  Long-term p lan  a r e  expressed i n  t e r m s  of 

i n d i c a t o r s  a s  fo l lows:  

- i d e n t i f i c a t i o n  of t h e  r a t e  o f  product ion development and 

make-up of  t h e  product  s t r u c t u r e ;  



- determinat ion  of t h e  volume and t ime lay-out of new 

investments ; 

- growth of t h e  manpower and changes i n  t h e  s t r u c t u r e ;  

- determinat ion  of t h e  demand f o r  export / import ;  

- s p e c i a l  t a s k s  concerning budget ing o r  p r i c e s  po l i c y ;  

- s p e c i f i c a t i o n  of t h e  t a r g e t s  f o r  t h e  e n t e r p r i s e  and 

form of f u l f i l l m e n t .  

The long-term p lans  of development of an economic organiza-  

t i o n  inc lude  both perspec t i ve  p lans  (ex tend ing beyond one f i ve -  

year  p lan )  and a  f i ve -year  p lan.  They a r e  fundamental f o r  t h e  

p repara t ion  of one-year p lans  t oo ,  and a r e  lead ing  f a c t o r s  f o r  

s e t t i n g  t h e  b a s i c  t a r g e t s  of  product ion and f u t u r e  o r i e n t a t i o n  

of  t h e  e n t e r p r i s e  a s  a whole. 

One-year p lan  

The one-year p lan  l i n k s  very c l o s e l y  t h e  long-term p lan  and 

s p e c i f i e s  t h e  d e t a i l e d  s t r u c t u r e  of t a r g e t s  t o  be f u l f i l l e d . .  

There a r e  some s p e c i f i c  f e a t u r e s  t o  be respec ted  by t h e  const-  

r u c t i n g  of t h e  p lan :  

- suppl ier-consumer r e l a t i o n s h i p ;  

- economical,  t e c h n i c a l  and capac i t y  requi rements;  

- s p e c i a l i z a t i o n  and concen t ra t ion  of product ion 

requi rements;  

- c l o s i n g  product ion  loops i n  shor t - term p lan per iods .  

The p lan  i s  prepared i n  c l o s e  coopera t ion  between t h e  

department f o r  technical-economic p lann ing and t h e  s a l e s  

department and product ion  departments accord ing t o  t h e  b a s i c  

t a r g e t s .  

La te r  on t h e  product ion p lan  is  broken down i n t o  q u a r t e r s  

and accord ing t o  t h e  d i f f e r e n t  departments,  us ing t hese  i nd i ca to r s :  

t h e  volume of  product ion ,  inventory l i m i t s  f o r  semi f in i shed  o r  

in-process goods and of  f i n i s h e d  products  i n  assor tment  o r  

q u a l i t y .  
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The r e a l i t y  of t h e  p l a n  i s  t e s t e d  by c a l c u l a t i o n s ,  and 

mathemat ica l  o r  s i m u l a t i o n  techn iques  a r e  used f o r  c a p a c i t y  

p lann ing .  The depar tment  f o r  techn ica l -economic  p l a n n i n g  i s  

r e s p o n s i b l e  f o r  rnethodolog ica l  c o o r d i n a t i o n  o f  a l l  a c t i v i t y  

conce rn ing  p l a n  s e t t i n g ,  and f o r  m o d i f i c a t i o n s  o r  changes t o  

be i n t r o d u c e d  l a t e r  on i n t o  a l l  p a r t s  o f  t h e  p l a n ,  w i t h  r e s p e c t  

t o  economica l  e f f i c i e n c y .  The h i e r a r c h y  o f  t h e  p l a n n i n g  

a c t i v i t y  is  descr i -bed  on t h e  d iagram on t h e  f o l l o w i n g  page.  

Automated Management Sys terns (AMS) 

Concept o f  AMS. T r a d i t i o n a l l y ,  i n d u s t r i a l  e s t a b l i s h m e n t s  

have n o t  been s t r u c t u r e d  t o  u t i l i z e  t h e  sys tem concep t .  I n  

a d j u s t i n g  t h e  t y p i c a l  p roduc t i on  s t r u c t u r e  t o  f i t  w i t h i n  t h e  

framework o f  management by sys tem,  c e r t a i n  o r g a n i z a t i o n a l  

changes may be r e q u i r e d .  I t  1s obv ious  t h a t  no one organ iza-  

t i o n a l  s t r u c l x l r e  can m e e t  o p e r a t i o n a l  requ i remen ts  f o r  eve ry  

company. Each o r g a n i z a t i o n  must be des igned  a s  a  un ique system. 

However, t h e  i l l u s t r a t i v e  model se t  f o r t h  would be g e n e r a l l y  

o p e r a b l e  f o r  medium- t o  l a r g e - s i z e  companies which have a  number 

o f  major  p r o d u c t s  and a  v a r i e t y  o f  management f u n c t i o n s .  

The pr imary purpose o f  t h i s  model i s  t o  i l l u s t r a t e  t h e  

a p p l i c a t i o n  of  t h e  sys tem concept  t o  i n d u s t r i a l  o r  b u s i n e s s  

o r g a n i z a t i o n s  and t h e  p o s s i b l e  impact upon t h e  v a r i o u s  manage- 

ment f u n c t i o n s  o f  p l a n n i n g ,  o r g a n i z i n g ,  communication and c o n t r o l .  

The r e s u l t s  o f  t h e  profound i n n e r  changes i n  t h e  development 

o f  management, changes i n  t h e  approach t o  t h e  a c t i v i t i e s  o f  

economic o r g a n i z a t i o n s  and t h e i r  tempora l  o r i e n t a t i o n ,  a r e  

compr ised i n  a  new concep t  o f  Automated Management Systems(AMS) 

( o r  ASU i n  t h e  o r i g i n a l  language)  now b e i n g  i n t r o d u c e d  i n  

s o c i a l i s t  c o u n t r i e s .  Th i s  concept ion  d e f i n e s  bo th  t h e  problems 

o f  more e f f i c i e n t  p l a n n i n g  i n  a l l  t h e  r e l e v a n t  s p h e r e s  and t h e  

co r respond ing  ways and means o f  s t i m u l a t i n g  t h e  implementat ion 

of computers .  
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Necessary measures w i l l  need t o  be adopted i n  t h e  sphere of 

personnel  management and - most important  of a l l  - t h e  t r a i n i n g  

of  manager ia l  execu t i ves ,  a s  we l l  a s  i s s u e s  concerning t h e  

d e c e n t r a l i z a t i o n  of management and t h e  p a r t i c i p a t i o n  of t h e  

working people i n  management, t h e  improvement of t echn i ca l  

a s p e c t s  of  management e t c .  

The o t h e r  aspec t  of  t h e  evolutioxl of t h e  managerial  

s t r u c t u r e  is  t h e  development of  new forms of product ion assoc ia-  

t i o n s .  Even more s u r p r i s i n g  i s  t h e  l a r g e  number o f  new i n teg ra -  

t i o n  forms promptly o f f e red  by s o c i a l i s t  p r a c t i c e ,  forms t h a t  

can be regarded a s  a q u a l i t a t i v e  l eap  towards t h e  o rgan iza t ion  

of a system of s o c i a l i s t  mj-cro-economic management. 

The b a s i s  and framework under ly ing  t h e i r  emergence a r e  no 

doubt t h e  requi rements of  s c i e n t i f i c  and techno log ica l  p rogress  

c a l l i n g  f o r t h  profound s t r u c t u r a l  changes i n  t h e  economy of 

i n d u s t r i a l  c o u n t r i e s .  The process of economic i n t e g r a t i o n  i s  

cha rac te r i zed  n o t  only  by t h e  growing s i z e  (concen t ra t ion )  of 

economic organiz.at ions due t o  t h e  merging of economic organiza-  

t i o n s  ope ra t i ng  w i th in  t h e  same branch bu t  a l s o  by t h e  i n teg ra -  

t i o n  of o rgan i za t i ons  ope ra t i ve  i n  completely d i f f e r e n t  branches 

and s e c t o r s .  

The v e r t i c a l  i n t e g r a t e s  p l a n t s  w i th  product ion ranging 

from raw m a t e r i a l s  t o  t h e  f i n a l  product  come i n t o  be ing w i th in  

t h e  framework of  t h e  same raw m a t e r i a l  branch, s i m i l a r l y  t r u s t s  

were formed w i t h i n  t h e  corresponding branches. I n  t h e  f i n a l  

a n a l y s i s  t h e s e  two forms of product ion assoc ia t i ons  a r e  rep resen t -  

a t i v e  of ex tens i ve  growth whereas i n  t h e  case  o f  combined 

o rgan i za t i ons  and d i f f e r e n t  branches t h i s  process invo lves  a 

markedly i n t e n s i v e  growth. This  p a r t i c u l a r  sphere  w i tnesses  

t h e  emergence of  dynamic systems of  growth, where it is  p r e c i s e l y  

t h e  new combination of components t h a t  c r e a t e s  cond i t i ons  

conducive t o  r a p i d  development. 



O b j e c t i v e s  o f  AMS. The v a s t  growth i n  s i z e ,  complex i ty  

and d i v e r s i t y  o f  o p e r a t i o n s  o f  t h e  modern manufac tu r ing  env i ron-  

ment h a s  made t h e  manager ia l  f u n c t i o n  exceed ing l y  d i f f i c u l t ,  

b u t  even more e s s e n t i a l  t o  t h e  s u c c e s s  o f  t h e  e n t e r p r i s e .  

Dur ing t h e  p a s t  few y e a r s  t h e r e  h a s  been a  new concep t  

advanced f o r  improving management: Automated Management Systems 

(AMS). An AMS cou ld  be d e f i n e d  a s  " a  p a r t  o f  t h e  complex 

management system o f  an e n t e r p r i s e ,  u s i n g  modern EDP equipment 

and implement ing mathemat ica l  methods f o r  op t ima l  d e c i s i o n -  

making i n  p r o d u c t i o n ,  p lann ing  and accoun t i ng . "  

The main f u n c t i o n s  and o b j e c t i v e s  o f  AMS cou ld  r e f l e c t  

t h r e e  b a s i c  t a s k s :  

( i )  r a t i o n a l i z a t i o n  of  i n t e r n a l  and e x t e r n a l  i n f o r m a t i o n  

f lows ; 

(ii) d e s i g n  o f  an  EDP system based on automated d a t a  

p r e p a r a t i o n ,  d a t a  p r o c e s s i n g  and usage o f  management 

o f  t h e  e n t e r p r i s e  a s  a  whole and f o r  dec is ion-making 

i n  t h e  main f u n c t i o n s ;  

(iii) i n c o r p o r a t i o n  i n  t h e  EDP system o f  a p p r o p r i a t e  a l g o r -  

i t hms ,  modules and r u l e s  f o r  t h e  complex o f  p r o j e c t s  

and programs t o  ana lyze  p r o j e c t  and p l a n  t e c h n o l o g i c a l  

and techn ica l -economica l  p r o c e s s e s .  

Goals o f  AMS. A s  a power fu l  i n s t r u m e n t  f o r  r a t i o n a l i z i n g  

t h e  management f u n c t i o n s  AMS must p rov ide  t h e s e  g o a l s  t o  an 

e x t e n t  economica l l y  j u s t i f i a b l e  and f e a s i b l e :  

1. i n t e n s i f y  t h e  q u a l i t y  o f  d e c i s i o n  on a l l  l e v e l s  'of  t h e  

decision-.making s t a f f ;  

2.  i n c r e a s e  t h e  c o n s i s t e n c y  of  o b j e c t i v e s  on t h e  h i e r a r c h y  

o f  management, namely i n  r e l a t i o n  t o  t h e  t o p  management 

( h e a d q u a r t e r s  o f  t h e  t r u s t  o r  concern ,  form of produc- 

t i o n  a s s o c i a t i o n s ,  m i n i s t r y ,  etc .  ) ; 

3 .  make t h e  dec is ion-making p r o c e s s  more de tached and 

o b j e c t i v e ;  



4 .  acce le ra te  the  decision-making process t o  shorten the  

response t ime; 

5 .  t o  assure  answers on inqu i ry  based by managerial s t a f f .  

The r e a l i z a t i o n  of these  ob jec t i ves  can be advanced through 

t h e  app l i ca t ion  of modern computers ins tead  of convent ional  

key-punching machines and tabu la to rs .  Whereas such a system 

used t o  permit a t  b e s t ,  t h e  p o s s i b i l i t y  of a one-day per iod 

f o r  da ta  process ing,  it now becomes poss ib le ,  corresponding t o  

the  expected development of communications, equipment and 

e l e c t r o n i c s ,  t o  operate  i n  an on- l ine mode wi th t h e  advantage 

of usinq data-base information f i l e s  f o r  decision-making a s  

p a r t  of a complex system. 

The p r o j e c t  concept i s  normally o r i en ted  according t o  t he  

problem areas  covering the bas i c  funct ions of t he  management 

sys tern c - ) f  t he  e n t e r p r i s e .  

A s  a problem area we understand a c l u s t e r  of a c t i v i t i e s  

forming a r e l a t i v e l y  c losed c i r c l e  of problems. Such a system 

concept d i f f e r s  from the  t r a d i t i o n a l  batch-processing system. 

P a r t i c u l a r  problem a reas  o r  a c t i v i t i e s  must be d e a l t  with 

according t o  the l e v e l  of management, so  as t o  so lve the  

problems of each l e v e l  by means of ind iv idua l  subsystems which 

a r e  i n t e r r e l a t e d  i n  accordance wi th t he  scheme: 

Levels of Management 

s t r a t e g i c  u 
t a c t i c a l  K 3 7  

opera t iona l  E3-J 



Requirements a p p l i e d  t o  AMS. The main aim expec ted  from 

t h e  implementat ion of  an AMS is  an i n c r e a s e  i n  t h e  e f f e c t i v e n e s s  

o f  t h e  e n t e r p r i s e .  AMS r e p r e s e n t s  a  f l e x i b l e  and s t r a i g h t f o r w a r d  

system of  a c h i e v i n g  o b j e c t i v e s  which a r e :  

a )  i n c r e a s e  o f  p roduc t i on  ( i n  op t ima l  s t r u c t u r e )  ; 

b )  r e d u c t i o n  o f  c o s t s  (ach ieve  b e t t e r  economy) o f :  

- t h e  t ime  o f  workpower and equipment 

- m a t e r i a l  and s t o c k  

- f i n a n c i a l  r e s o u r c e s  

Bes ides  t h e  main e f f e c t ,  a  s u c c e s s f u l  AMS b r i n g s  o t h e r  

s i d e  b e n e f i t s ,  namely: 

* i n  suppl ier -consumer r e l a t i o n s h i p  

- c u t  t h e  d e l i v e r y  t i m e  

- b e t t e r  a d a p t a t i o n  t o  t h e  changes o f  consumer 

requ i remen ts  

- f o r e c a s t i n g  of  f u t u r e  requ i rements  and c o n d i t i o n s  

on t h e  marke t .  
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* i n  r e s e a r c h  and development ( R & D )  

- a c c e l e r a t i o n  o f  new p r o d u c t s  development 

- i n t e n s i f i c a t i o n  o f  s t a n d a r d i z a t i o n  and a l l  

no rma t i ves  

- i n c r e a s i n g  t h e  q u a l i t y  

- b e t t e r  f a c i l i t i e s  and a c c e l e r a t i o n  i n  t h e  

imp lementa t ion  of  new techno logy  

* i n  p r o d u c t i o n  a r e a  

- o p t i m i z a t i o n  o f  o p e r a t i o n s  s c h e d u l i n g  i n  Verms o f  

t i m e  and s p a c e  

- b e t t e r  usage o f  equipment and manpower 

- o p t i m a l  ma te r i a l .  f low 

- imprcvcd p roduc t ion- f low t r a c k i n g  w i t h  d i s p a t c h i n g  

and h a n d l i n g  o f  unexpected d e v i a t i o n s  

* i n  m a t e r i a l  s u p p l y  and i n v e n t o r y  

- d e c r e a s e  of  number o f  i t e m s  

- d e c r e a s e  o f  t h e  s t o c k  

- b e t t e r  man ipu la t i on  w i t h  m a t e r i a l s  

- r e d u c t i o n  i n  space  i n  warehouses 

* i n  i nves tmen t  and equipment 

- r a t i o n a l  maintenance ( t e c h n i c a l  and economica l  a s p e c t s )  

- o p t i m a l  s t r u c t u r e  o f  t h e  used  equipment ( s c r a p  and 

r e p l a c e )  

* i n  manpower 

- improve t h e  whole i n f o r m a t i o n  o f  personnel  and 

i n d i v i d u a l s  

- b e t t e r  c h o i c e  o f  peop le  f o r  s p e c i a l i z e d  p r o f e s s i o n s  

( r e s e r v e s )  

- o p t i m a l  number and r a t i o  o f  manpower/production 

- l i m i t a t i o n  of  t ime-consuming r o u t i n e s  f o r  t h e  

b e n e f i t  o f  c r e a t i v e  and i n v e n t i v e  l a b o r .  



* i n  f i n a n c i a l  opera t ions  and account ing 

- sys tema t i ca l  c o n t r o l  of a l l  k inds  of  f i n a n c i a l  

opera t ions  

- f i nd ing  o u t  a l l  l e s s  e f f e c t i v e  ope ra t i ons  and 

ach iev ing an e f f e c t i v e  p ressure  t o  abandon t hese  

opera t ions  

- improving t he  whole in format ion  a n d  account ing 

system, product  cos t i ng ,  summary repo r t i ng ,  

ba lanc ing and purchase a n a l y s i s .  

Management System and Subsystems - 
A t y p i c a l  s t r u c t u r e  of t h e  b a s i c  management system f o r  

a  product ion e n t e r p r i s e  can be desc r ibed  a s  a  complex of  sub- 

systems wi th  s p e c i f i c  func t ions .  The main subsystems forming 

t h e  nucleus of an AMS a r e  a s  fo l lows:  

Technical-economic p lanning 

Technical-product ion p repara t ion  

Sa les  

Mater ia l  supply 

Operat iona l  con t ro l  of product ion 

Economical in format ions and account ing 

Technical  Product ion Prepara t ion  (TPP) 

One of t h e  most important  subsystems f o r  product ion p lanning 

and c o n t r o l  on t h e  l e v e l  of a  p l a n t  is  TPP. Here t h e  necessary 

dec i s i ons  f o r  t he  pre-product ion i s  concent ra ted wi th  a  t ime lead .  

The main f e a t u r e s  and func t ions  o f  t h e  subsystems a re :  

- c r e a t i o n  of t h e  data-base f o r  t h e  f u t u r e  product ion 

p rocess ,  products  s p e c i f i c a t i o n ,  techno log ica l  f low,  

management and c o n t r o l  ; 

- designing t h e  s t r u c t u r e  o f  t h e  products accord ing t o  

t h e  determined parameters,  ( r e l i a b i l i t y ,  cost /maintenance,  

e f f i c i e n c y  ; 
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- i n s e t  a l l  requ i rements  i n t o  t h e  p l a n  of  R & D l  i n v e s t -  

ment, manpower and o t h e r  p l a n s  i n  c l o s e  c o o p e r a t i o n  

w i t h  concerned subsystems;  

- c o n c e n t r a t e  a l l  necessa ry  i n fo rma t ion  f o r  f u l f i l l m e n t  

o f  g o a l s ,  namely concern ing  s a l e s ,  p r o d u c t i o n ,  t e c h n i c a l  

development,  compe t i t i on ,  env i ronment ,  e t c .  by u s i n g  

a p p r o p r i a t e  methods of  r e s e a r c h :  v a l u e  r e g r e s s i o n  a n a l y s i s  

f o r  i n c r e a s i n g  t h e  q u a l i t y  o f  p r o d u c t s ,  c r i t i c a l  p a t h  

method o r  s i m u l a t i o n  techn ique  f o r  a n a l y s i s  and improve- 

ment o f  t h e  manufac tu r ing  p r o c e s s ,  f o r  min imiz ing t h e  

needs  and maximizing t h e  e f f e c t i v e n e s s  of  r e s o u r c e s .  

Confirmed p l a n s  o f  TPP form t h e  b a s i c  i n d i c a t o r s  f o r  t h e  

c o n s t r u c t i o n  and t e c h n o l o g i c a l  development o f  t h e  p l a n t .  The 

o r g a n i z a t i o n  of  TPP i n s i d e  o f  t h e  AMS d i f f e r s  acco rd ing  t o  t h e  

t y p e  o f  p roduc t i on  c y c l e ,  s e r i e s  p roduc t i on  of  job-shop 

p roduc t i on .  

S a l e s  

The main o b j e c t i v e  o f  a  s o c i a l i s t  e n t e r p r i s e  i s  t o  produce 

and ensure  t h e  market  w i t h  p roduc ts  and w i t h  harmony t o  t h e  

demand o f  t h e  n a t i o n a l  economy. The p l a n  o f  f i n a l  p roduc t i on  

r e p r e s e n t s  t h e  volume o f  c a p a c i t y  f o r  a  de te rmined t i m e  p e r i o d .  

To f u l f i l l  a  p lanned c a p a c i t y  is  a p rocedure  n o t  e x a c t l y  f i x e d  

by t h e  methodology and c o u l d  be c a r r i e d  o u t  i n  t h r e e  ways: 

1. t h e  p l a n t  r e c e i v e s  t h e  t a s k s  th rouqh t h e  s t a t e  p l a n ;  

2.  t h e  p l a n t  c o v e r s  t h e  p roduc t i on  b17 customers o r d e r s ;  

3 .  t h e  c a p a c i t y  i s  f i x e d  by a  combinat ion o f  bo th .  

The b a s i c  f u n c t i o n  o f  t h e  s a l e s  depar tment  i a  a s  fo l l ows :  

- demand f o r e c a s t i n g  based on h i s t o r i c a l  s a l e s  d a t a  and 

a n a l y s i s  of  demand, market  a n a l y s i s  (marke t ing)  

- s e t t i n g  own s a l e s  p l a n  on o r d e r  p r o c e s s i n g ,  consumer 's  

demands and d i r e c t  demands from t h e  t o p  management o r  

a u t h o r i t i e s  w i t h  h i g h e r  p r i o r i t y  ( s a l e s  p l a n  form t h e  

i n i t i a l  f i l e  f o r  p roduc t i on  p lann ing  and o r d e r  p r o c e s s i n g )  



- sales o rde r  conf i rmat ion ,  c o n t r a c t  p repa ra t i on  

- o rde rs  delayed repo r t i ng ,  customer response t o  products  

- sh ipp ing  and invo ic ing  

- s t a t i s t i c s  about sales ope ra t i ons  and r e p o r t i n g  t o  

management . 

According t o  t h e  s t r u c t u r e  of  o r d e r s  (s ta te  pre fe rence ,  

customers) t h e  t ime-horizon of o r d e r  p lann ing and process ing 

d i f f e r s .  A per iod  from one t o  s i x  months may be necesaary 

from t h e  moment of r ece i v i ng  a demand from a new customer or  i n  

case o f  i r r e g u l a r  o rde r .  
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M a t e r i a l  Supply Subsystem 

The main f u n c t i o n  t o  cover  t h e  demand o f  a l l  k i n d s  o f  

m a t e r i a l s  f o r  p roduc t i on  p rocesses  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  

M a t e r i a l  Supply subsystem. The b a s i c  g o a l s  f a l l  i n t o  two t a s k s  

o f  t h e  same impor tance f o r  t h e  harmony o f  t h e  p rocess :  

t o  supp ly  t h e  p roduc t i on  depar tments  w i t h  r e q u i s i t e  

m a t e r i a l s  ( raw-mater ia l ,  b a s i c  m a t e r i a l  f o r  p r o c e s s ,  

a c c e s s o r i e s ,  equipment,  machines, t o o l s ,  s p a r e - p a r t s ,  

i n s t r u m e n t s )  i n  t i m e ,  c o n t i n u a l l v ,  f l u e n t l y  and i n  

s u f f i c i e n t  q u a n t i t y  ( i .e .  p r i n c i p l e  o f  maximum s t o c k ) ;  

t o  ma in ta in  s tock -con t ro l  and i n v e n t o r y  o f  a l l  k i nds  o f  

m a t e r i a l s  and equipment,  s p a r e - p a r t s  e tc .  o n l y  i n  a  

minimum q u a n t i t y ,  n o t  t o  b ind  f i n a n c i a l  means and n o t  

exceed ing  t h e  c r e d i t  l i m i t s  ( i . e .  p r i n c i p l e  o f  minimum 

s t o c k )  . 

The f u l f i l l m e n t  o f  bo th  a n t a g o n i s t i c  t a r g e t s  and p r i n c i p l e s  

i n  t h e  optimum way i s  t h e  main o b j e c t i v e  o f  t h i s  subsystem a s  a 

p a r t  o f  o p e r a t i o n a l  management and AMS. 

For b e t t e r  unders tand ing  it i s  necessa ry  t o  e x p l a i n  t h e  

f u n c t i o n  o f  t h e  p lan  i n  r e l a t i o n  t o  m a t e r i a l  supp ly  of  a  manuf- 

a c t u r i n g  p l a n t .  The one-yeat  p l a n  has  a c h a r a c t e r  o f  ba lance  o f  

t h e  b a s i c  asso r tmen t  o f  m a t e r i a l  c e n t r a l l y  p lanned o r  t o  be 

o r d e r e d  from abroad.  Thus summary of  t h e s e  i t e m s  i s  prov ided 

on t h e  l e v e l  of s e c t o r i a l  m i n i s t r y  o r  p roduc t i on  a s s o c i a t i o n  

and a f t e r  check ing t h e  complete ba lance  w i t h  r e s p e c t  t o  t h e  

n a t i o n a l  economy, t h e  p l a n  i s  conf i rmed a s  a l i m i t  f o r  t h e  

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

Methodo log ica l l y ,  t h e  one-year p l a n  h a s  impor tance f o r  p lan-  

n i n g  on t h e  macro- level  o f  management. For t h e  lower l e v e l  i t  i s  

most impor tan t  t h a t  t h e  p lan  i s  broken down i n t o  q u a r t e r s  (months) 

p e r i o d s ,  because t h e  p l a n  i n c l u d e s  a l l  demands from t h e  p roduc t i on  

p l a n  and m a t e r i a l  d e t a i l e d  s t r u c t u r e  cor respond ing  w i t h  t h e  



conf i rmed o r d e r s  f o r  t h a t  t i m e  per iod .  The m a t e r i a l  supp ly  

p lann ing  must be  ve ry  f l e x i b l e  because some i t e m s  must be 

o r d e r e d  (purchased)  i n  a  l o n g e r  p e r i o d  b e f o r e  t h e  p lann ing  pe r iod  

and i n  t h e  o t h e r  c a s e  t h e  p roduc t i on  must r e f l e c t  on unexpected 

o r  i r r e g u l a r  o r d e r s  o u t s t a n d i n g  i n  t h e  p l a n .  
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Opera t i ona l  P roduc t i on  Con t ro l  

The des ign  o f  t h e  p roduc t i on  c o n t r o l  sys tem needs t o  be 

adapted  t o  t h e  needs  o f  t h e  o r g a n i z a t i o n i n  which it i s  l o c a t e d  

and t h e s e  needs a r e  de termined by a  wide range o f  f a c t o r s ,  

h i s t o r i c a l ,  geog raph ica l  o r  p e r s o n a l ,  a s  w e l l  a s  s imp ly  t e c h n i c a l .  

Every o r g a n i z a t i o n  i s  d i f f e r e n t  and hence eve ry  sys tem i s  

d i f f e r e n t .  

There a r e  some b a s i c  a s p e c t s ,  common t o  a l l  n ~ a n u f a c t u r i n g  

p l a n t s ,  necessa ry  t o  be i nc luded  i n  t h e  management and c o n t r o l  

system t o  m e e t  t h e  o b j e c t i v e s :  

- Schedu l ing  o f  t h e  f i n a l  p roduc t i on  and a l l  needs  

e x p r e s s e d  i n  u n i t s  and components i s  s p e c i f i e d  a s  a  

d e t a i l e d  t a r g e t  f o r  t h e  p roduc t i on  p r o c e s s .  The 

l o a d i n g  a s  an  a c t  c l o s e l y  a s s o c i a t e d  w i t h  t h e  a c t i v i t y  

o f  p r e p a r i n g  a  schedu le ,  is  t h e  a s s i g n i n g  of  work t o  

an  i n d i v i d u a l  machine, o p e r a t o r ,  o r  work s t a t i o n  f o r  

a  s h i f t ,  day o r  three-day p e r i o d ;  I 

- A s c e r t a i n  l a b o r  complex i ty  o f  t h e  d e f i n e d  t a r g e t  and 

comparison w i t h  r e a l  s i t u a t i o n  and ar rangement  o f  

equipment and manpower, ana l yze  t h e  d e f i c i e n c y  o f  

c a p a c i t y ,  etc.  

- Propose and b r i n g  i n  t o  o p e r a t i o n  a l l  n e c e s s a r y  s t e p s  

t o  r e s o l v e  t h e s e  d i f f e r e n c e s  by - i n c r e a s e  o f  p roduc t i on  

c a p a c i t y ,  new lay-out  o f  t e c h n o l o g i c a l  a r rangements ,  

m o b i l i z e  r e s e r v e s  and se t t le  c o o p e r a t i o n ;  

- Cont ro l  o f  t h e  p r o c e s s ,  f o l l ow ing  t h e  performance and 

d e v i a t i o n s  from t h e  p l a n ,  e v a l u a t i o n  o f  d e f i c i e n c i e s ,  

d e s p a t c h i n g  and i n t e r v e n t i o n  t o  s e c u r e  t h e  f u l f i l l m e n t  

o f  t h e  p lan .  

Schedu l ing  and l o a d i n g  s t i l l  p r e s e n t s  t h e  g r e a t e s t  c h a l l e n g e  

t o  t h e  computer-based systems.  The computer can be  o f  o u t s t a n d i n g  

v a l u e  i n  p r e p a r i n g  t h e  r e s u l t s  f o r  subsequent  u s e .  Not o n l y  w i l l  

t h e  computer p r e p a r e  an  o u t p u t ,  o f t e n  i n  a  form which is  immediately 

u s a b l e  by t h e  f i r s t - l i n e  s u p e r v i s o r ,  i t w i l l  a l s o  s o r t  t h i s  o u t p u t  



i n  any  way d e s i r e d ,  s o  t h a t  o u t p u t  c a n  b e  r e p o r t e d  by d e p a r t m e n t s ,  

by mach ines  w i t h i n  d e p a r t m e n t s ,  and  by  p r e d e t e r m i n e d  p r i o r i t i e s .  

O p e r a t i o n a l  p r o d u c t i o n  c o n t r o l  methods w i l l  b e  a v a i l a b l e  

i n  t h e  n e a r  f u t u r e  a s  p a r t  o f  t h e  p r o d u c t i o n  s y s t e m  where 

compu te rs  c a n  e n s u r e  a n  i n t e g r a t e d  g r i d  o f  o p e r a t i o n s  f u l l y  

au toma ted .  A p e r s p e c t i v e  i n  t h i s  f i e l d  i s  p r a c t i c a l  usage  o f  

o p e r a t o r s  r e s e a r c h  methods as w e l l  as s i m u l a t i o n  t e c h n i q u e s .  

F u r t h e r  l i s t i n g  o f  c u r r e n t  methods f o r  r a t i o n a l i z a t i o n  o f  

t h e  p r o d u c t i o n  and  p r o c e s s  f l ow  a s  a s i g n i f i c a n t  p a r t  o f  CBMS 

w i l l  b e  t h e  s e p a r a t e  p a r t  o f  t h e  c o m p a r a t i v e  s t u d y .  

Economica l  I n f o r m a t i o n  and Accoun t i nq  

The s y s t e m  o f  economica l  i n f o r m a t i o n  i s  o b l i g a t o r y  and i s  

t h e  same f o r  a l l  b u s i n e s s  o r  p r o d u c t i o n  o r g a n i z a t i o n s  i n  a 

soc ia l i s t  c o u n t r y .  A f u l l  set  o f  l a w s  and  r e g u l a t i o n s  g i v e s  a  

u n i q u e  m e t h o d o l o g i c a l  e x p l a n a t i o n  o f  how t o  k e e p  a c c o u n t i n g  

f i l e s  and what  k i n d  o f  s ta t i s t i cs  it i s  n e c e s s a r y  t o  r e t u r n .  

The b a s i c  f i l e s  are c o n c e n t r a t e d  i n t o  r a n g e s  a s  f o l l o w s :  

Accoun t ing  

Budge t i ng  

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

S t a t i s t i c s  

B a s i c  i n f o r m a t i o n  f i l e s  o f  p r o d u c t i o n  and i n v e n t o r y  

S p e c i a l  f i l e s  

The o b j e c t i v e  o f  t h e  i n f o r m a t i o n  s y s t e m  i s  t o  r e p r e s e n t  

t h e  rea l  s ta te  o f  a l l  o p e r a t i o n s  and  a number o f  f i n a n c i a l  means 

o f  b a l a n c i n g  b u d g e t i n g  and  a n a l y s i s  o f  t h e  complex c o n d i t i o n  

o f  t h e  o r g a n i z a t i o n .  

Summary 

P r o g r e s s  h a s  been so g r e a t  i n  the p a s t  decade  t h a t  o n l y  

t h o s e  t o t a l l y  i n v o l v e d  w i t h  compute rs  are c a p a b l e  o f  k e e p i n g  



t r a c k  of  t h e  s u b t l e  changes i n  management. Most companies 

s e r i o u s l y  concerned w i t h  p u t t i n g  computers t o  work a l r e a d y  have 

a  t o t a l  computer based system i n  o p e r a t i o n .  F i r s t ,  g o a l s  were 

t o  s h o r t e n  t h e  i n t e r v a l s  between r e c e i p t  o f  an o r d e r  and d e l i v e r y  

o f  a  p roduc t .  The t o t a l  AMS goa l  is  t o  reduce i n v e n t o r y ,  improve 

schedu le  p roduc t i on  - up t o  and i n c l u d i n g  t h e  a c t u a l  runn ing  t o  

s e c u r e  t h e  f u l f i l l m e n t  o f  p l a n  and t a r g e t s  s p e c i f i c  t o  t h e  

o r g a n i z a t i o n .  

Other  g o a l s  o f  t h e  system a r e  t o  s t a n d a r d i z e  nomenc la tu re ,  

keep pe rsonne l  r e c o r d s ,  p rov ide  e n g i n e e r i n g  i n fo rma t ion  s e r v i c e s ,  

and g i v e  management a  f r e q u e n t  p i c t u r e  o f  what is  a c t u a l l y  go ing  

on i n  t h e  company, compared t o  p l a n s  and f o r e c a s t s .  

When t a l k i n g  abou t  t h e  t o t a l  AMS, w e  a r e  n o t  n e c e s s a r i l y  

u s i n g  on ly  one computer.  I t  may be a  whole network o r  h i e r a r c h y  

o f  computers l i n k e d  t o g e t h e r  by communication l i n e s .  Exper ience  

w i t h  i n d u s t r i a l  o r g a n i z a t i o n s  shows t h a t  sys tem improvements 

may n o t  r e s u l t  n e a r l y  a s  much from changing t h e  t ype  o f  

i n fo rma t ion  b u t  t h e  n a t u r e  o f  t h e  d e c i s i o n  based on t h e  inform- 

a t i o n .  A system model can be used t o  see how changed i n f o r m a t i o n  

f lows w i l l  a f f e c t  t h e  management system. 

The knowledge o f  t h e  e x i s t i n g  c o n t r o l  t h e o r y ,  mathemat ica l /  

s i m u l a t i o n  t e c h n i q u e s ,  and t h e  computer,  now be ing  a p p l i e d  t o  

h i g h e r  l e v e l s  o f  c o n t r o l  i n  t h e  manaqement hierarchy, can lead  t o  

v a s t l y  improved i n fo rma t ion  f o r  b e t t e r  decis ion-making.  
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