
Multiregional Economic Models in 
Different Planning and 
Management Systems (With 
Specific Reference to the USSR and 
France)

Issaev, B.

IIASA Working Paper

WP-82-048

June 1982 





Issaev, B. (1982) Multiregional Economic Models in Different Planning and Management Systems (With Specific Reference 

to the USSR and France). IIASA Working Paper. WP-82-048 Copyright © 1982 by the author(s). http://pure.iiasa.ac.at/1968/ 

Working Papers on work of the International Institute for Applied Systems Analysis receive only limited review. Views or 

opinions expressed herein do not necessarily represent those of the Institute, its National Member Organizations, or other 

organizations supporting the work. All rights reserved. Permission to make digital or hard copies of all or part of this work 

for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial 

advantage. All copies must bear this notice and the full citation on the first page. For other purposes, to republish, to post on 

servers or to redistribute to lists, permission must be sought by contacting repository@iiasa.ac.at 

mailto:repository@iiasa.ac.at


NOT FOR QUOTATION 
WITHOUT PERMISSION 
OF THE AUTHOR 

MULTIREGIONAL ECONOMIC MODELS 
IN DIFFERENT PLANNING AND 
MANAGEMENT SYSTEMS (WITH 
SPECIFIC REFERENCE TO THE 
USSR AND FRANCE) 

Boris Issaev 

June 1982 
WP-82-48 

Working Papers are interim reports on work of the 
International Institute for Applied Systems Analysis 
and have received only limited review. Views or 
opinions expressed herein do not necessarily repre- 
sent those of the Institute or of its National Member 
Organizations. 

INTERNATIONAL INSTITUTE FOR APPLIED SYSTEMS ANALYSIS 
A-2361 Laxenburg, Austria 



PREFACE 

This paper was presented a t  t h e  IIASA conference on t h e  
P rac t i ce  and Prospect  of Mu l t i reg iona l  Economic Modeling, he ld  
i n  Laxenburg, Aus t r i a ,  on November 25-27, 1981 . The conference 
marked the  c l ose  of a p r o j e c t  aimed a t  prov id ing a world-wide 
survey of t h e  cu r ren t  p r a c t i c e  of mu l t i reg iona l  economic model- 
bu i l d ing  and a review of  t h e  major development t rends .  

An important  aspec t  i n  cons ider ing exper iences accumulated 
i n  t h e  a r e a  was east-west  comparisons. Th is  paper cons iders  
ob j ec t i ve  f a c t o r s  i n f l uenc ing  t h e  methodology and implementation 
of mu l t i reg iona l  models i n  t h e  USSR t h a t  stem from t h e  cen t r a l -  
i zed  planning of  na t i ona l  and reg iona l  socio-economic develop- 
ment. Some conceptual  comparisons a r e  made wi th t h e  exper ience 
of  France. 



MULTIREGIONAL ECONOMIC MODELS I N  
DIFFERENT PLANNING AND MANAGEMENT 
SYSTEMS (WITH SPECIFIC REFERENCE 
TO THE USSR AND FRANCE) 

Bor is I ssaev  

This paper d i s cusses  t h e  e f f e c t  of  d i f f e r e n t  p lanning 

systems on e x i s t i n g  p r a c t i c e s  o f  e labo ra t i ng  and implementing 

mul t i reg iona l  economic models. Models desc r ib ing  reg iona l  

development a r e  i n t e r p r e t e d  i n  t h i s  paper a s  'mu l t i r eg iona l '  

when : 

-- they dea l  e x p l i c i t l y  wi th reg ions  t h a t  form a  p a r t  

of  t h e  na t i ona l  system and desc r ibe  e i t h e r  t h e  r e l a -  

t i o n s  among them o r  t h e i r  l i n k s  t o  t h e  na t i ona l  system 

a s  a  whole; 
-- they d e a l  w i th  p a r t s  of l a rge  reg ions ;  t hese  p a r t s  

rep resen t  mul t i - faceted subsystems having s p e c i f i c  

decision-making cen te r s  w i th in  t h e  e x i s t i n g  planning 

and management system. 

Only those models dea l i ng  wi th  t h e  socioeconomic development of 

reg ions  a r e  considered.  The main d iscuss ion  i s  based on t h e  

exper ience of t h e  USSR, with some references t o  reg iona l  modeling 

i n  France under an ' i n d i c a t i v e '  system of p lanninq.  

In  the  USSR economic modelinq i n  t h e  f i e l d  of  reg iona l  

development is  c a r r i e d  o u t  mainly by two types  of o rgan iza t ion :  

research  i n s t i t u t e s  of t h e  USSRAcademy of Sciences and i t s  

t e r r i t o r i a l  branches and research  i n s t i t u t e s  of c e n t r a l  and 



t e r r i t o r i a l  p lann ing  a u t h o r i t i e s  t h a t  a r e  p a r t  o f  'Gosplan '  

( S t a t e  P lann ing  Commission) . A s u b s t a n t i a l  economic model ing 

e f f o r t  i s  c a r r i e d  o u t  by e d u c a t i o n a l  i n s t i t u t i o n s  ( u n i v e r s i t i e s  

and s p e c i a l i z e d  i n s t i t u t e s ) ,  b u t  t h e i r  l i n k s  w i th  p lann ing  and 

management bod ies  a r e  weaker t han  t hose  o f  t h e  r e s e a r c h  inst i tu tes.  

F igure  1  p rov ides  g u i d e l i n e s  f o r  t h e  a n a l y s i s  o f  economic 

modeling i n  d i f f e r e n t  p lann ing  and management sys tems by l i n k i n g  

a n a l y s i s  t o  combinat ions of  e lements  invo lved (shown i n  c a s e s  o f  

t h e  ma t r i x )  below. 

F igu re  1. The i n f l u e n c e  o f  some f e a t u r e s  o f  p lann ing  systems 
on economic model ing. 

P lann ing  and Degree of  mutual  unde 
management s t a n d i n g  between mode 

b u i l d e r s  and u s e r s  

The f a c t o r s  t h a t  determine t h e  s t r u c t u r e  o f  t h e  models 

and their methods are: 

Dec is ion  making 
c e n t e r s  (p lan-  
n e r s )  

Coverage o f  
p lann ing  

Time hor i zon  

S e t s  o f  p lan-  
n i ng  t a s k s  

Ins t ruments  o f  
economic p o l i c y  

-- demand by decision-making c e n t e r s  (I1.1) f o r  model 

ou tpu t s ;  t h i s  d i f f e r s  accord ing  t o  t h e  t ype  o f  

n a t i o n a l  economy, b u t  it can a l s o  va ry  w i t h i n  a  
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-- the scope of planning, or the extent to which 

socioeconomic processes are covered by planning 

decisions; 
-- the time horizon of decisions; 

-- the content of specific problems included in 

the planning procedure; 
-- instruments of economic policy of the state. 

Other important factors of a subjective nature include 

the degree of understanding existing between model builders 

and planners, the capability of the former to communicate to 

planners, and the potential of the latter to use models correctly 

in their decision-making process. 

1. SYSTEM OF REGIONAL PLANNING IN THE USSR 

Although the organization of interactions between regions 

for the socioeconomic development of the USSR, i.e. interre- 

gional relations, is important in the USSR's system of planning, 

it does not constitute a major problem. The main problems of 

socioeconomic development of the country are decided upon at the 

center in accordance with the national interest. A centralized 

system of planning and management is realized firstly by means bf a 

sectoral approach. The territorial dimension in national plans 

is represented by a specific part of the plan in which a set 

of documents is organized according to territorial principles. 

All other parts of the national plan also have a territorial 

break-down, which means that plan targets are identified at the 

regional level and their fulfillment is controlled by the regional 

authorities. The relations between regional systems, on the one 

hand, and the national economy as a whole, on the other, take the 

form of a dialogue in which central directives and regional tar- 

gets of the plan are coordinated. 

The fundamental feature of the planning system in the USSR 

and in other socialist countries is that the term 'planning' 

includes all activities ensuring the fulfillment of the plan's 

targets. The planning system is theoretically the form in which 

the socioeconomic system functions, and the organization of 



t h e  elements of r e a l  product ive systems. I n  market economies 

t h e  func t i on ing  mechanism i s  independent of  p lanning.  There- 

f o r e ,  p lans  a r e  ' i n d i c a t i v e '  ; they a r e  no t  i nhe ren t  p a r t s  

of  t h e  r e a l  socioeconomic systems. Th is  e s s e n t i a l  d i f f e r e n c e  

between s o c i a l i s t -  and market-type p lanning i s  r e l e v e n t  f o r  

a l l  s p e c i f i c  mod i f i ca t ions  of  t h e  forms o f  p lanning (goal -  

o r i e n t e d  programs, c u r r e n t  o v e r a l l  p lanning,  e t c . ) .  

The scheme of p lanning and management of r e g i o n a l  develop- 

ment w i th in  t h e  n a t i o n a l  socioeconomic system i s ,  i n  very broad 

t e r m s ,  i l l u s t r a t e d  i n  F igure 2 .  

- -  

6 .  Short-term 
p lans  f o r  re- 
g iona l  ?evelop- 
ment 

1 .  Long-term goal-  
o r i e n t e d  r e g i o n a l  
programs (up t o  
20 y e a r s )  

F igure  2 .  Main elements i n  p lanning r e g i o n a l  development i n  t h e  
USSR. 

The development of each s p e c i f i c  reg iona l  system i n  

the  USSR i s  determined by t h e  s t a t e  through two channels:  
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t i o n s  of  econo- 
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-- predominantly, territorial production complexes (TPCs), 

which are the vehicles through which the long-term 

goal-oriented program (GOP) is imwlemented (links a); 

-- current medium- and short-term plans of regional 

development, which form a part of the current national 

plan (links b) . 

The five-year plans of socioeconomic development for each 

region have a synthesizing function for these two channels. 

The acbual decisions concerning regional development, the 

use of regional and national resources, and interregional rela- 

tions are based finally either on the provision of long-term GOPs 

or on a general scheme for the location of productive forces. 

The core problem in each GOP is always of national impor- 

tance. The elaboration of such programs therefore involves 

interactions between regional and national authorities and their 

implementation affects interregional and regional-national 

interdependencies. The following are examples of core problems: 

oil and gas extraction in West Siberia, erection of hydropower 

plants in Bratsk and Ust-Ilimsk, construction of the Baikal-Amur 

railway line in Eastern Siberia, brown coal extraction in the 

Kansk-Achinsk area, etc. 

GOPs of this type have some important characteristics as 

systems. These characteristics determine their potential links 

with multiregional modeling. GOPs are open systems; they have a 

complex internal structure; their implementation is hierarchi- 

cally organized; they are liable to scalarized optimization; and 

they are dynamic in the sense that time is explicitly fixed for 

the planning horizon and for the sequence of activities within 

the period covered by the program. 

The role of planning, based on long-term goal-oriented 

regional programs (links a in Figure 2 ) ,  has drastically increased 

since the mid 1950s, when the large-scale involvement of new 

energy resources and the construction of energv-consuming indus- 

tries began. It became clear that these problems, which had a 

clear national-regional dimension and were intersectoral in nature, 



could n o t  be reso lved  i n  a s a t i s f a c t o r y  manner w i th in  t r a d i t i o n a l  

forms of c u r r e n t  p lanning.  

~ e r r i t o r i a l  product ion complexes ( T P C s )  c o n s t i t u t e  a form 

of s p a t i a l  o rgan iza t i on  of product ion t h a t  i s  aimed a t  ach iev ing 

goa ls  of o v e r a l l  n a t i o n a l  importance. Thus, t h e  main i dea  

behind t h e  concept o f  t h e  TPC i s  t h a t  it should f u l f i l l  n a t i o n a l  

c r i t e r i a  i n  a reg iona l  s e t t i n g .  The TPC i nc ludes  s e t s  o f  s t a b l e  

o b j e c t s  i n  p roduc t ive  and nonproduct ive spheres  t h a t  func t ion  

i n  a coord inated way. These sets of o b j e c t s  a r e  l oca ted  w i th in  

a s p e c i f i e d  a r e a  and have the necessary resources t o  m e e t  t h e i r  needs. 

The i r  coord inated func t ion ing  c o n t r i b u t e s  t o  t h e  balanced devel-  

opment of  a l l  a s p e c t s  of t h e  reg iona l  system and t o  t h e  p a r t i c i -  

pa t i on  o f  t h e  reg ion  i n  t h e  n a t i o n a l  d i v i s i o n  o f  l abo r .  These 

sets of o b j e c t s  a r e  served by t h e  reg iona l  i n f r a s t r u c t u r e ,  which 

i s  a l s o  adapted t o  t h e  main goa ls  of t h e  long-term GOP. 

The e labora t ion ,and implementat ion through TPCs ,  of  long- 

t e r m  GOPs i s  normally assoc ia ted  w i th  a l a rge -sca le  u t i l i z a t i o n  

of  resources  of  t h e  r e s p e c t i v e  reg ion i n  the naticmal economic turn- 

over ,  resulting in the creation of new product ion and service c e n t e r s .  

The es tab l i shment  and func t ion ing  of t h e  TPC s t i m u l a t e s  changes 

i n  i n t r a r e g i o n a l  product ion and s o c i a l  p a t t e r n s  and l eads  t o  

s h i f t s  i n  l i n k s  wi th o t h e r  reg ions .  Long-term reg iona l  goal-  

o r i e n t e d  programs usua l l y  prov ide f o r  profound changes i n  pro- 

duc t ion  s p e c i a l i z a t i o n  of  t h e  r e s p e c t i v e  a r e a s  and f o r  a rap id  

i n c r e a s e  i n  t h e  economic p o t e n t i a l  of  t h e  reg ions.  

TPCs a r e  c rea ted  n o t  on t h e  i n i t i a t i v e  of  l o c a l  dec is ion-  

making c e n t e r s ,  bu t  a s  a r e s u l t  of  la rge-sca le  and far - reaching 

s t a t e  a c t i o n ,  based on n a t i o n a l  goa ls .  The TPC a l s o  has s p e c i f i c  

temporal c h a r a c t e r i s t i c s .  To t h e  e x t e n t  t o  which t h e  goa l  of  

TPC i s  being achieved, t h e  system gradua l l y  l ooses  i t s  o r i e n t a -  

t i o n  on s p e c i f i c  goa ls  and con t inues  t o  func t i on  w i th in  t h e  mecha- 

nisms and socioeconomic c r i t e r i a  i nhe ren t  i n  t h e  e x i s t i n g  system 

of  cu r ren t  p lanning.  

TPCs alwavs r e a u i r e  a h igh concent ra t ion  o f  product ive 

resources ,  normally no t  f u l l y  a v a i l a b l e  w i th in  t h e  reg ion .  I n  

t h e  t r a d i t i o n a l  s t r u c t u r e  of reg iona l  management, l o c a l  a u t h o r i t i e s  



do n o t  have t h e  autonomy and management s k i l l s  r e q u i r e d  t o  run  

t h e  TPC, t h e r e f o r e  spec ia l - a r rangemen ts  a r e  r e q u i r e d .  Th i s  

i n e v i t a b l y  g e n e r a t e s  s p e c i f i c  t y p e s  of  l o c a l - c e n t r a l  dec i s i on -  

making c o n f l i c t s  f o r  t h e  development o f  t h e  TPC reg ion .  Such 

c o n f l i c t s  may a l s o  be  r e l a t e d  t o  t h e  f a c t  t h a t  i n  many c a s e s  

t h e  a r e a  covered by t h e  TPC does n o t  cor respond t o  t h e  e x i s t i n g  

a d m i n i s t r a t i v e  r e g i o n a l i z a t i o n  of  t h e  coun t ry .  

The r e l a t i o n  between t h e  dynamics o f  t h e  GOP and TPC, and 

t h e  dynamics o f  t h e  system o f  c u r r e n t  medium- and shor t - te rm 

r e g i o n a l  p lann ing is i l l u s t r a t e d  i n  F igu re  3 .  

g o a l  t i m e  t 
achievement 

F igu re  3 .  Coord ina t ion  of  long-term goa l -o r ien ted  r e g i o n a l  
programs (GOP) w i t h  t h e  c u r r e n t  p lann ing  system 
(CP) i n  r e l a t i o n  t o  t h e  c r e a t i o n  and func t i on ing  
of  t h e  TPC. 

The development o f  a  lonq-term GOP beg ins  a t  t h e  e x i s t i n g  

l e v e l  of  c u r r e n t  p lann ing ,  where p o t e n t i a l  g o a l s  may t o  some 

e x t e n t  be taken  i n t o  accoun t .  Acceptance o f  t h e  program imp l i es  

t h a t  a  TPC, whichis a  s p e c i f i c  form o f  s p a t i a l  o r g a n i z a t i o n  of 



produc t ion , i s  c rea ted .  The goal -or iented a c t i v i t i e s  o f  t h e  TPC, 

a f t e r  a t t a i n i n g  t h e i r  maximum poss ib le  l e v e l ,  a r e  rep laced by 

t r a d i t i o n a l  mechanisms determined by t h e  cu r ren t  p lanning system. 

But t h e  l a t t e r  i s  gradua l l y  d i r ec ted  towards t h e  main goa l  of  

t h e  program w i th in  t h e  slowly changing s t r u c t u r e  of t h e  reg iona l  

system. Thus, t h e  goa l  o r i e n t a t i o n  of  c u r r e n t  p lanning inc reases .  

When t h e  goal  of t h e  long-term program is  achieved, t h e  TPC 

l ooses  i t s  s p e c i f i c  f unc t i on  and cont inues  t o  e x i s t  a s  a  s e t  of 

product ive and s o c i a l  ob j ec t s  under t h e  cu r ren t  p lanning system. 

When cons ider ing  t h e  e f f e c t s  of t h i s  s p e c i f i c  approach t o  

planning reg iona l  development (COP-TPC)  on reg iona l  economic 

modeling,and i n  p a r t i c u l a r  on mu l t i r eg iona l  economic modeling, 

one should bear  i n  mind t h e  fo l lowing p rope r t i e s  and requ i re -  

ments of  t h e  GOP-TPC system: 

e x p l i c i t  goa l  o r i e n t a t i o n ;  

scalar ized quan t i f i ca t i on  o f  poss i b l e  goa ls ;  

long-term t i m e  hor izon;  

dynamic r e l a t i o n s  cover ing more than one l i f e - cyc l e  

of  f i xed  c a p i t a l ;  

na t i ona l  c r i t e r i a  behind t h e  main goal ;  

h i e r a r c h i c a l  r e l a t i o n s ,  inc lud ing  na t i ona l  l e ve l ;  

mul t i - faceted view o f  t h e  reg iona l  r e a l i t y  ( inc lud ing  

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 s ) ;  

focus on main streams of  a c t i v i t i e s  lead ing  t o  achieve- 

ment of  t h e  goa l ,  w i th  l e s s  a t t e n t i o n  on t h e  o v e r a l l  

economic ba lance of t h e  reg iona l  system; 

reg iona l -na t iona l  l i n k s  f o r  core  resources  only;  

necess i t y  t o  l i n k  dynamic t r a j e c t o r y  models ( o r  

network-type models) wi th  s t a t i c  balance-type 

models focuss ing on cu r ren t  p lanning;  

e x p l i c i t  d i s t i n c t i o n  between l o c a l  and c e n t r a l  

decision-making cen te r s  i n  t h e  i n d e n t i f i c a t i o n  

o f  model va r i ab l es ;  

h igh degree of d e t a i l  requ i red  f o r  t h e  main f a c t o r s  

determining goa l  f u l f i l l m e n t ;  

predominantly ad-hoc cha rac te r  of  t he  main elements 

and a n a l y t i c a l  t oo l s .  



The G O P -  TPC system, viewed a s  a  g e n e r a l  p lann ing procedure,  

c o n s i s t s  o f :  

-- pre-planning s t u d i e s  and conc lus ions  i n  t h e  framework 

o f  long-term GOPs, and 
-- s p e c i a l  arrangements i nco rpo ra ted  i n  sets of d e c i s i o n s  

and documents determin ing t h e  goa l -o r ien ted  o p e r a t i o n  

o f  t h e  TPC. 

Both p a r t s  need modeling suppo r t ,  b u t  t h e i r  modeling requ i re -  

ments d i f f e r .  The development o f  a  long-term goa l -o r i en ted  

r e g i o n a l  program always t a k e  t h e  form of  a  s tudy  a t  t h e  pre-  

p lann ing s t a g e .  The models suppor t ing  t h i s  s tudy  a r e  used t o  

o b t a i n  answers t o  s p e c i f i c  q u e s t i o n s  r e l a t e d  t o  t h e  achievement 

o f  t h e  goa l .  These models cannot  be s tanda rd i zed .  They a r e  based 

on s p e c i f i c  in fo rmat ion  and a r e  used on l y  once i n  t h e  course 

o f  program e l a b o r a t i o n .  These models need n o t  be  easy  t o  

o p e r a t e  by u s e r s ;  t h e r e f o r e ,  problems o f  model-bui lder /user 

i n t e r f a c e  o r  o f  model s o p h i s t i c a t i o n  do no t  a r i s e .  Moreover, 

s i n c e  t h e s e  models a r e  developed a s  i n t e g r a l  p a r t s  o f  t h e  s tudy  

and a r e  im~ lemen ted  a t  t h e  i n i t i a l  s t a q e s  o f  t h e i r  development, 

d i f f i c u l t i e s  a s s o c i a t e d  w i th  t h e i r  p r a c t i c a l  imnlementat ion a r e  

avoided.  The on l y  problem he re  occurs  i n  t r a n s l a t i n g  t h e  r e s u l t s  

i n t o  t h e  language of  t h e  o f f i c i a l  documents i n  which t h e  program 

is  f i n a l l y  formula ted.  

The o t h e r  p a r t ,  which r e l a t e s  t o  t h e  func t i on ing  o f  t h e  TPC, 

i s  d i r e c t l y  inc luded  i n  t h e  procedure of p lann ing p roper .  S ince  

t h e  o b j e c t i v e  he re  Is t o  ensu re  t r a n s i t i o n  o f  t h e  r e g i o n a l  system 

from a 'pre-program' t o  a  'goa l -ach ievedt  s t a t e ,  t h e  main problems 

a r e  a s s o c i a t e d  w i th  t h e  development of moni tor ing systems a l o n s  t h e  

programmed p a t h  o f  t r a n s i t i o n  and o f  management--the p rocess  o f  

fa r - reach ing  s t r u c t u r a l  s h i f t s .  These models should  be cons i -  

dered  a s  ' t o o l s '  r a t h e r  t han  ' s t u d i e s t  and should  be used f o r  

a s  long a s  t h e  s p e c i a l  goa l -o r ien ted  f u n c t i o n s  o f  t h e  TPC a r e  

be inq performed. 

The f i r s t  p a r t  o f  t h e  above p lann inu procedure i s  domi- 

na ted  by s c i e n t i s t s ,  b u t  t h e  second p a r t  rel ies on t h e  s k i l l s  of  

p lann ing a u t h o r i t i e s  and management a t  t h e  r e q i o n a l  and n a t i o n a l  



levels. Thus, the recipients of the model products are scientists 

in the first case and practitioners in the second. Therefore, 

the questions of model accessibility and unambiguous interpre- 

tation of the results are crucial to the model's chances of 

being applied in practice. 

One of the features of the GOP-TPC system, which is rele- 

vant to multiregional economic modeling, is that it is concerned 

with national goals. Models supporting this line of planning 

emphasize the adaptation of regional patterns and national- 

regional relations to the nationally determined goal rather 

than the mutual adaptation of regional and central systems to 

each others goals. Since the leadership comes from the 'center', 

the most suitable models are those emphasizing regional-national 

relationships in intraregional transition processes. Region-to- 

region relations play a secondary role. 

The current medium- (five years) and short-term (one year) 

planning system is based on a set of detailed standarized instruc- 

tions. It is organized in the form of a dialog between local 

and central planning bodies around the national economic and 

social development goals put forward by the highest party and 

state authorities. Plan targets are obligatory and directly 

determine the economic activities of production units. Regional 

plans are elaborated for administrative territories of the USSR 

(republics and other territorial units at a lower level]. Plans 

relating to regional development within the whole system of 

national economTc planning are shown in Figure 4. 

Regional development planning is the s~atial dimen- 

sion of the planning system, which encompasses the smallest 

administrative zones to republics. The other dimension is 

sectoral, including individual economic units to groups of 

industries. Each regional plan is intersectoral and is based 

on the management system. Recipients of plans are all-union 

or republican ministries or administrative bodies at the 

lowest levels. 

The number of objects in current regional planning in the 

USSR amounts to 191. They range in size from macro-regions to 

districts, the main unit being the republic. The plans are 
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broad i n  scope and d e t a i l e d  i n  t h e i r  d e s c r i p t i o n  o f  each aspec t  

of  t h e  r e g i o n a l  r e a l i t y .  A s  can be seen i n  Table 1 ,  which shows 

t h e  main groups o f  economic and s o c i a l  i n d i c a t o r s  f o r  c e r t a i n  

c e n t r a l l y  planned economies, c u r r e n t  p lans  o f  r e g i o n a l  develop- 

ment a r e  b iased towards phys ica l  aspec ts  of t h e  economy, s t r o n g l y  

emphasized s o c i a l  t a r g e t s ,  land and water  resources ,  a s  we l l  a s  

the  product ion and s o c i a l  i n f r a s t r u c t u r e .  I n  mu l t i r eg iona l  model- 

i n g  ana lyses  o f  r e g i o n a l  i n e q u a l i t i e s ,  t h e  models used should be 

l i nked  t o  t h e  c u r r e n t  system of  p lanning r a t h e r  t han  t o  long-term 

GOPs . 
I n  c e n t r a l l y  planned economies, t h e  p lanning documents 

determine t h e  demand and supply of  t he  p r i n c i p a l  m a t e r i a l  

resources  of each reg ion .  These documents a l s o  spec i f y  t h e  

t r a n s p o r t a t i o n  mode f o r  d e l i v e r y  of each i tem t o  t h e  consumer. 

I n  t h e  USSR t h e  c e n t r a l  p lanning body c a l c u l a t e s  ba lances f o r  

up t o  2,000 types  of  good. A t  t h e  r e g i o n a l  l e v e l ,  where t h e  

au thor i ' t l es  a r e  respons ib le  f o r  supply ing t h e  product ion u n i t s  

w i th  pr imary and i n t d a t e  consumption goods, t h e  number of  

ba lances amounts t o  more than 13,000. Th is  p lanning a c t i v i t y  

a t  t h e  c e n t r a l  and l o c a l  l e v e l s  inc ludes  a mat r i x  of  i n t e r r e -  

g iona l  commodity f lows,  which is used a s  t h e  b a s i c  p lanning docu- 

ment f o r  t h e  t r a n s p o r t a t i o n  s e c t o r .  Thus, t h e  i n t e r r e g i o n a l  

approach i s  used i n  t h e  j o i n t  p lanning of  t h e  supply and t r a n s -  

  or tat ion of goods. 

One impor tant  methodological  c h a r a c t e r i s t i c  of Sov ie t  

r e g i o n a l  p lanning r e l e v a n t  t o  t h e  development of  mu l t i r eg iona l  

modeling is t h e  account ing frame. Th is  frame t a k e s  t h e  form of 

a  'Balance of t h e  Nat iona l  Economyr f o r  each r e p u b l i c ,  which 

i nco rpo ra tes  t h e  E a t e r i a l  Product ion'Based System (MIS)--one of 

t h e  two b a s i c  systems of socio-economic account ing i n  use through- 

o u t  t h e  world, t h e  o t h e r  be ing t h e  System of  Nat ional  Accounts 

(SNA) employed i n  market economies. 

The s e t  of  balance-type t a b l e s  o f  t h e  'Balance of t h e  National 

Economy' i s  e labo ra ted  f o r  t h e  n a t i o n a l  and r e g i o n a l  ( r e p u b l i c )  

l e v e l s .  The on ly  except ion i s  t h e  t a b l e  o f  f i n a n c i a l  resources  and 

expend i tu res ,  which i s  n o t  e labo ra ted  a t  t h e  repub l i c  l e v e l .  The 

sum of t h e  reg iona l  ba lances  should correspond t o  the national balance. 



Table 1 .  Main groups of i n d i c a t o r s  i n  t h e  c u r r e n t  f i ve -year  p l a n s  o f  r e g i o n a l  
development f o r  s p e c i f i c  c e n t r a l l y  planned economies. 

Groups o f  I n d i c a t o r s  USSR Bulgar ia  Hungary DDR Poland Czechos- 
lovak ia  

Populat ion 

Labor resources  

EZnployment 

Wages, by sector 

Balance o f  monetary income and o u t l a y  of 
t h e  popu la t ion  

I n d u s t r i a l  ou tpu t  by s e c t o r s  

Ag r i cu l t u ra l  ou tput  

Ag r i cu l t u ra l  a r e a  

Fores t ry  

Volume and s t r u c t u r e  o f  c a p i t a l  investnrents 

Transport  network 

Communications 

Water-supply system 

Energy resources  

S t  orage c a p a c i t i e s  

Housing s tock  

New dwel l ings 

Supply o f  s o c i a l  services 
Number o f  beds i n  h o s p i t a l s  p e r  10,000 

persons 

Number of doc to rs  p e r  10,000 persons 

Number of p laces  i n  s o c i a l  service 
i n s t i t u t i o n s  

Recreat ion a c t i v i t i e s ,  tour ism 

Education 

Volume of marketable s e r v i c e s  

R e t a i l  t r a d e  tu rnover  

Environmental p ro tec t i on  

Source: L. Paseczny, ed.,  1981. 



I n  each r e p u b l i c  t h e  fo l lowing ba lances  a r e  used a s  p lan-  

n ing  documents: 

-- ba lance  of p roduc t ion  and use  o f  s o c i a l  product ;  

-- ba lance  o f  p roduc t ion ,  d i s t r i b u t i o n ,  and r e d i s t r i b u -  

t i o n  o f  n a t i o n a l  income; 
-- ba lance  of  f i x e d  product ion funds;  

-- ba lance  o f  monetary income and o u t l a y  expend i t u res  

of t h e  popu la t ion ;  
-- ba lance  o f  l a b o r  resou rces .  

Balances r e l a t i n g  t o  p roduc t ion  a c t i v i t i e s  a r e  compiled f o r  
p roduc t ion  s e c t o r s  on t h e  b a s i s  o f  t h e  ' e n t e r p r i s e '  concept  

( s e c t o r a l  approach w i th in  t h e  r e p u b l i c s )  . 
I n t e r i n d u s t r i a l  f low ba lances  o f  t h e  Leont iev- type a r e  

developed f o r  t h e  p lan  hor i zon  i n  every  r e p u b l i c .  They do n o t  

form p a r t  o f  t h e  set o f  formal  p lann ing documents, b u t  r a t h e r  

s e r v e  a s  a n a l y t i c a l  suppo r t  f o r  t h e  e l a b o r a t i o n  o f  p roduc t ion  

programs f o r  i n d u s t r i a l  s e c t o r s .  Usual ly  input -output  t a b l e s  

and models a r e  developed f o r  r e g i o n a l  p lann ing purposes by t h e  

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

a r e  e l a b o r a t e d  f o r  repub l i can  and n a t i o n a l  l e v e l s  by means o f  

s tanda rd i zed  methods and prov ide t h e  methodolog ica l  framework 

f o r  m u l t i r e g i o n a l  modeling. The ba lances  o f  s o c i a l  p roduc t  

and o f  n a t i o n a l  income a r e  methodolog ica l ly  incompat ib le  wi th  

t h e  input -output  i n t e r i n d u s t r y  ba lances .  

The p lann ing a u t h o r i t i e s  r e q u i r e  t h a t  model b u i l d e r s  adap t  

t h e i r  models t o  o f f i c i a l  sets of  p lann ing i n d i c a t o r s  and t o  

e x i s t i n g  in fo rmat ion  systems used f o r  ~ l a n n i n g .  Two computerized 

systems, which s u b s t a n t i a l l y  determine t h e  economic modelinq 

requ i rements ,  a r e  now under d e v e l o ~ m e n t  a t  t h e  r e g i o n a l  l e v e l :  

-- computerized system of  p lann ing  CASPR); 

-- computer ized system of management a t  t h e  repub l i can  

l e v e l  (RASU) . 
The f i r s t  system is o r i e n t e d  towards p roduc t ion  quo ta  documents 

f o r  medium- and shor t - term p l a n s ,  t h e  second towards moni tor ing 

t h e  f u l f i l l m e n t  o f  r e g i o n a l  p l ans .  Th is  l i n e  o f  development i n  



t h e  system of  n a t i o n a l  and reg iona l  ~ l a n n i n g  i n f l u e n c e s  t h e  

modeling a c t i v i t y ,  s i n c e  t h e  models should f i n a l l y  be inc luded 

i n t o  ASPR and should a l s o  be based on in format ion a v a i l a b l e  i n  

RASU. 

I n  comparison w i th  t h e  GOP-TPC system, t h e  CP system has 

no c l e a r l y  s p e c i f i e d  s c a l a r i z e d  goa l .  The theory  of s o c i a l i s t  

reproduct ion t o g e t h e r  w i th  t h e  p ressu re  of a c u t e  economic pro- 

blems determines t h e  d i r e c t i o n  of  c u r r e n t  r e g i o n a l  p lanning.  

I n  most c a s e s  t h e  goa l  i s  n o t  one of t r a n s i t i o n  and r e s t r u c t u r -  

i ng  b u t  o f  balanced growth t h a t  can be ad jus ted  t o  a  b e t t e r  

s o l u t i o n  of c u r r e n t  problems o f  t h e  reg ions .  The main o b j e c t i v e  

behind c u r r e n t  p lannlng i s  t o  i n c r e a s e  t h e  volume of ou tpu t  under 

resource constraints. Inert ia either i n  a  ~roduct ive activity o r  in t h e  l e v e l  

o f  ou tpu t  achieved i s  one o f  t h e  f a c t o r s  determining p lan t a r g e t s .  

I n  c u r r e n t  p lanning t h e r e  i s  n o t  such an emphasis on n a t i o n a l  

c r i t e r i a  a s  i n  long-term goal -or iented reg iona l  programs. The 

p lanning procedure i s  an equa l l y  weighted d i a l o g  between t h e  

reg iona l  and n a t i o n a l  l e v e l s .  The p o s i t i o n  o f  t h e  r e g i o n a l  

p a r t n e r  i n  t h i s  d i a l o g  i s  determined predominantly by s o c i a l  

o b j e c t i v e s  and product ion l e v e l  achieved a s  w e l l  a s  by environ- 

mental p r o t e c t i o n  cons ide ra t i ons .  

When cons ider ing  t h e  imp l i ca t i ons  of t h e  c u r r e n t  system of 

r e g i o n a l  p lanning f o r  t r e n d s  i n  modeling reg iona l  development, 

t h e  followi'ng p o i n t s  should be emphasized. In models developed 

t o  suppor t  t h e  c u r r e n t  system o f  r e g l o n a l  p lann ing , there  a r e  

l e s s  logi'cal grounds f o r  op t im iza t ion .  S imulat ion o f  d i f f e r e n t  

k inds  of  equ2l ibr ium i s  p r e f e r a b l e .  Opt imizat ion i s  usua l l y  

in t roduced through maximizat ion o r  minimizat ion of q u a l i t y  i nd i -  

c a t o r s  ( p r o f i t ,  f a c t o r s '  p r o d u c t i v i t y ,  d iscounted c o s t s ,  e t c . ) .  

Because of  t h e  e q u a l i t y  of  t h e  p a r t i c i p a n t s  i n  t h e  planning proce- 

du re ,  t h e  models should adequate ly  d e s c r i b e  r e c o n c i l i a t i o n  of  con- 

f l i c t s  i n  d i f f e r e n t  s e t t i n g s  (gaming) . I n  c o n t r a s t  t o  ' ad-hoc' 

models t h a t  suppor t  dec i s ion  making under long-term goa l -o r ien ted  

programs, models developed f o r  c u r r e n t  p lanning should s a t i s f y  

c e r t a i n  requirements t o  be used e f f e c t i v e l y .  These requirements 

r e l a t e  t o :  



-- integration between different aspects, 

because current planning is integrated; 

-- interface with users, who should communicate with 

the model in their own language; 
-- information; 

-- standardization, because the models should be included 

into the ASPR and RASU computerized systems. 

2. MULTIREGIONAL MODELING IN THE USSR--MAIN DEVELOPMENT 
TRENDS 

In contrast to market economies, where national planning 

systems evolved parallel to economic modeling, in the USSR 

planning has a long h2story whereas extensive economic modeling 

began only at the beginning of the sixties. Historically, input- 

output models played an even more important role in the analysis 

of integrated regional development than in modeling reproductive 

processes at the national level. This is due to the fact that 

macroeconomic and sectoral analysis at the national level was 

traditionally based on the national economic balance, which in 

socialist countries is equivalent to national accounting. 

The qual2ty of national economic balances on the regional level 

was not adequate in all republics, because the system of indicators 

included in the balances was not sufficiently coordinated. The 

compilation of input-output tables for all republics in 1966 and 

1972 prov2ded a strong stimulus to intraregional and multiregional 

modeling activities. The input-output models and their modifica- 

tions now constitute the methodological basis for modeling regional 

development. The other most widely used tool in regional and 

regional-national plannhg models is linear programming, which is 

also explained khrough tradition and linked with the work of 

Kantorovich. 

In the USSR the first multiregional optimization models 

were developed by Kossov (1963) and ~ganbegian ( 1 9 6 3 ) .  The fun- 

damental problems of an optimized interreg2onal system were 

formulated mathematically but there was no empirical applica- 

tion of these models. 



The first experimental multiregional analysis based on a 

mathematical model was carried out in 1967 by Granberg (1973) 

This model is referred to as OMMM.* 

This first type of interregional model pioneered by Granberg 

is based on the concept of 'interregional interactions', which 

consists of the regional approach to multiregional modeling in 

a single-level system. Experimental work with another type of 

interregional model was carried out in 1971 by the Council 0x1 

Studies of Productive Forces of the State Planning Committee 

of the USSR (CSPF). This work, supervised by Nikolaev (19711, 

had a clear producti'on allocation orientation. The third type 

of interregional model was developed and implemented. on the 

computer at the Central Economics and Mathematical Institute 

of the Academy of Sciences of the USSR in the period from 1972 

to 1980. The theoreti'cal background was initially formulated 

by Baranov, Danilov-Dan2ljan, and Zavelski (1971) and the version 

of the model implemented at the end of the seventies ('SMOPP) t 

was developed by Baranov and Matli'n (1981). The main conceptual 

characteristic of this model is its hierarchical and multidimen- 

sional structure. The latest version is called SMOTR. * 
OMMM 

OMMM was used for analyzing the interregional distribution 

of outputs of 16 industries among 10 -economic zones in 1966. 
The main idea of the model is very simple: to combine into 

one optimization model the information contained in all regional 

input-output models. This- model, which takes national criteria 

into account, allows the actual and the optimal locations bf 

production to be compared and different alternatives for the 

territorial organization of the national economy to be evaluated. 

* 
O W  in the Russian acronym for 'Optimized Interregional 

Interindustrial Model'. 
-~SMOPP is the Russian acronym for 'System of Models for 

Optimal Prospective Planning of the National Economy'. 
*SMOTR is the Russian acronym for 'System of Models for 

Coordinating Sectoral and Regional Decisions'. 



Two v e r s i o n s  o f  t h e  model were used f o r  t h e  a n a l y s i s .  In the 

f i r s t  ve rs i on ,op t im i za t i on  o f  r e g i o n a l  p roduc t ion  p a t t e r n s  i s  

ach ieved f o r  p roduc t ion  c a p a c i t i e s  remaining a t  t h e  l e v e l  o f  the 

base  pe r i od .  I n  t h e  second v e r s i o n ,  a l l  i n d u s t r i e s  can i n c r e a s e  

t h e i r  f i x e d  c a p i t a l .  The most impor tan t  f a c t o r  i n f l u e n c i n g  

p roduc t ion  c o s t s  i s  economy on t r a n s p o r t a t i o n .  The o v e r a l l  

o b j e c t i v e  f u n c t i o n  i n  t h e  model i s  t h e  growth r a t e  of f i n a l  

consumption. 

OMMM i s  a set  o f  r e g i o n a l  blocks l i n k e d  by common c o n s t r a i n t s  

on t h e  n a t i o n a l  supp ly  o f  r esou rces ,  n a t i o n a l  g o a l s ,  i n t e r r e -  

g i o n a l  exchange o f  goods, and t r a n s p o r t a t i o n  f lows.  The g e n e r a l  

scheme o f  OMMM i s  shown i n  F igu re  5. 

The b a s i c  v e r s i o n  i nc ludes :  

-- r e g i o n a l  i npu t -ou tpu t  ba lances  w i t h  s p e c i a l  emphasis 

on e x t e r n a l  r e l a t i o n s  f o r  t h e  f i n a l  y e a r  o f  t h e  

p lann ing  pe r i od ;  
-- ba lances  o f  l a b o r  demand and supp ly ,  t a k i n g  i n t o  

account  f o r e c a s t e d  mig ra t ions ;  
-- c o n s t r a i n t s  on c a p i t a l  i nves tments  f o r  t h e  e n t i r e  

coun t ry  and f o r  t h e  p lann ing  pe r i od ;  
-- s p e c i f i c  c o n s t r a i n t s  on i n t e r r e g i o n a l  f lows o f  

goods, p roduc t i on  c a p a c i t i e s ,  and t h e  use o f  n a t u r a l  

r esou rces .  

Under t h e s e  c o n s t r a i n t s ,  it i s  p o s s i b l e  t o  f i n d  t h o s e  r e g i o n a l  

p roduc t ion  programs and i n t e r r e g i o n a l  commodity f lows t h a t  maxi- 

mize t h e  growth r a t e  o f  f i n a l  consumption f o r  t h e  whole country, 

under t h e  g iven m a t e r i a l  s t r u c t u r e  and r e g i o n a l  d i s t r i b u t i o n  o f  

consumption. 

I n  t h e  second v e r s i o n ,  t h e  exogenous c o n s t r a i n t s  on c a p i t a l  

investment  volume a r e  rep laced  by mathemat ical  laws o f  

c a p i t a l  investment  changes.  The parameters  o f  r e s p e c t i v e  

equa t i ons  and a b s o l u t e  va lues  o f  investment  volumes a r e  found a s  

a  s o l u t i o n  o f  t h e  model. The LP problem formula ted on t h e  b a s i s  

o f  OMMM i n c l u d e s  1 6 2  b a s i c  c o n s t r a i n t s  and abou t  7 0 0  v a r i a b l e s .  

The economic i n fo rma t i on  r e q u i r e d  f o r  OMMM i s  g e n e r a l l y  t h e  

same a s  t h a t  needed f o r  calcula. t ing p lanned inpu t -ou tpu t  ba lances  
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Figure 5. The Optimized I n t e r r e g i o n a l  I n t e r i n d u s t r i a l  Model (OMNM), 

(Source: Granberg 1973. ) 

Region 1 

f o r  product ion and c a p i t a l  investments.  S p e c i f i c  in format ion 

i s  a l s o  requ i red  f o r  t h e  reg ions '  expo r t s  and imports and f o r  

t r a n s p o r t a t i o n  c o s t s .  0MM.M i s  a  s i n g l e - l e v e l  i n t e r r e g i o n a l  

model i n  which t h e r e  is no e x p l i c i t  h igher  l e v e l  system a c t i n g  

a s  a  decision-making c e n t e r .  

Region 2 

Severa l  -successive ve rs ions  of OMMM have been developed s o  

f a r  and prospective development pa ths  up t o  1990 have been calcu- 

l a t e d .  A t  presen t  t h i s  model i s  being in t roduced i n t o  t h e  ASPR 

system a s  a  t o o l  f o r  preplanned reg iona l  a n a l y s i s .  

Two o t h e r  o r i g i n a l  mu l t i r eg iona l  models a l s o  r e l a t i n g  t o  

t h e  OMMM fami ly of models should be mentioned here .  

. . . 
regional  

const ra in ts  Region 1 

Region 2 

-- ,An ' east -west '  model f o r  d i s t r i b u t i n g  c e n t r a l i z e d  

resources  between r e s p e c t i v e  p a r t s  of t h e  USSR. The 

model c o n s i s t s  of  an i n t e r a c t i v e  r e c o n c i l i a t i o n  between 

two autonomous LP models through e q u a l i z a t i o n  of  dual  

va lues  of common resources  i n  each system (Granberg 

and Chernyshev 1970) , 

. . .  
; 

Region m 

7 

Region m 

I 

I n te r -  



-- A model w i t h  r e g i o n a l  response f u n c t i o n s  (Marjasov 

and Sus lov  1 9 8 0 ) .  I n  t h i s  model s t r u c t u r a l  charac-  

te r is t i cs  o f  r e g i o n a l  systems i n  t e r m s  o f  inpu t -ou tpu t  

r e l a t i o n s  a r e  rep laced  by r e g i o n a l  f u n c t i o n s  e x p l i -  

c i t l y  l i n k i n g  o u t p u t  parameters  w i t h  i n p u t  parameters  

from t h e  upper  l e v e l .  To maximize t h e  r e g i o n a l  func- 

t i o n ,  t h e  va lue  o f  t h e  r e g i o n a l  p roduc t ion  v e c t o r  i s  

determined a t  t h e  r e g i o n a l  l e v e l .  T h i s  i s  dependent 

on two v e c t o r s :  c o n s t r a i n t s  on n a t i o n a l  r e s o u r c e s  

and expor t - impor t  ba lances .  

The CSPF Model 

The model developed by Nikolaev d e a l s  w i t h  t h e  l o c a t i o n  o f  

25  groups o f  p roduc ts  i n  f i v e  l a r g e  economic zones. The main 

f e a t u r e s  o f  t h e  CSPF model a r e :  

-- it i s  an LP model o f  i npu t -ou tpu t  t ype ;  

-- on l y  t h e  problem o f  l o c a t i n g  m a t e r i a l  p roduc t ion  i s  

so l ved  under exogenously g iven  growth r a t e s  o f  o u t p u t s  

and p r o p o r t i o n s  f o r  t h e  n a t i o n a l  l e v e l ;  
-- t h e  o b j e c t i v e  f u n c t i o n  i s  min imizat ion o f  p roduc t ion  

and t r a n s p o r t a t i o n  c o s t s  a t  f i x e d  p r i c e s ,  wages, and 

t a r i f f s ;  
-- p roduc ts  cons idered  i n  t h e  model do n o t  exhaus t  t h e  

entire m a t e r i a l  p roduc t ion ;  
-- no i n p u t s  t o  t r a n s p o r t a t i o n  a r e  t aken  i n t o  accoun t ;  

-- t h e  model i s  s t a t i c ;  

-- f i n a l  demand i n  reg ions  and a t  t h e  n a t i o n a l  l e v e l  is 

f i x e d  exogenously.  

Although t h i s  model d e a l s  w i t h  r e g i o n s  and w i t h  t h e  n a t i o n a l  

economy, it can h a r d l y  be c l a s s i f i e d  a s  a  m u l t i r e g i o n a l  model a s  

de f i ned  i n  t h e  i n t r o d u c t i o n  t o  t h i s  paper .  The reason i s  t h a t  

t h e  reg ions  a r e  n o t  cons idered  a s  decision-making c e n t e r s  and 

on l y  t hose  l i n k s  from t h e  c e n t e r  t o  reg ions  opt imized accord ing  

t o  n a t i o n a l  c r i t e r i a  a r e  ana lyzed.  I n t e r r e g i o n a l  l i n k s  a r e  

determined i n  t h e  CSPF model on l y  f o r  t h e  t r a n s p o r t a t i o n  o f  

goods. 



SMOPP-SMOTR 

SMOPP-SMOTR i s  c l e a r l y  an ASPR-oriented (computer- 

i z e d  system of  p lann ing)  t o o l  f o r  m u l t i r e g i o n a l  and mu l t i -  

a s p e c t  op t ima l  p lann ing.  I t  has  heen developed i n  c l o s e  

c o n t a c t  w i th  r e g i o n a l  and c e n t r a l  p lann ing a u t h o r i t i e s  

and p lann ing r e s e a r c h  i n s t i t u t i o n s .  Th is  system has  been t e s t e d  

in .  t h e  Computing Cente r  o f  GOSPLAN. 

SMOPP is  used f o r  cohe ren t  op t im iza t i on  o f  s e c t o r a l  and 

r e g i o n a l  p lann ing ,  i nc lud ing  p lann ing o f  i n t e r r e g i o n a l  t r anspo r -  

t a t i o n  o f  t h e  most impor tan t  goods under c o n s t r a i n t s  on l a b o r  and 

n a t u r a l  r esou rces .  Thus, it a l lows  n a t i o n a l  g o a l s  t o  be recon- 

c i l e d  w i t h  t h e  s o c i a l  i n t e r e s t s  of each reg ion .  I t  is  a l a r g e  

system of  l i n k e d  modules f o r  each reg ion  and f o r  t h e  n a t i o n  t h a t  

i n c l u d e s  s p e c i a l  ' f u n c t i o n a l '  modules d e s c r i b i n g  a s p e c t s  and 

a c t i v i t i e s  n o t  covered by inpu t -ou tpu t  models. The system 

i n c l u d e s  2 4  models o f  s p e c i f i c  r eg ions ,  one i n t e r r e g i o n a l  model 

of m ig ra t i on ,  12  models of  t r a n s p o r t a t i o n ,  16 s e c t o r a l  models, 

and a  ' c e n t r a l '  model f o r  t h e  n a t i o n a l  l e v e l .  N inety-e ight  pro- 

d u c t s ,  33 t ypes  o f  l a b o r  resou rces ,  and 7 groups o f  n a t u r a l  

r esou rces  a r e  s p e c i f i e d  i n  SMOPP. 

The main concept  o f  SMOPP c o n s i s t s  i n  a  combinat ion o f  

input -output  and econometr ic  modeling o f  two a s p e c t s  o f  t h e  

socio-economic r e a l i t y  o f  t h e  count ry :  i n d u s t r y  and space.  

Opt imizat ion is  achieved f o r  t h e  n a t i o n a l  i n d u s t r y  model system 

and f o r  each r e g i o n a l  system. Reconc i l i a t i on  o f  i n t e r e s t s  i s  

achieved a s  a  r e s u l t  o f  an i n t e r a c t i v e  procedure between r e g i o n a l  

and s e c t o r a l  systems. Although t h i s  system o f  models uses  a  com- 

b i n a t i o n  o f  'top-down' and 'bottom-up' approaches f o r  c a u s a l  l i n k -  

ages ,  t h e  predominant d i r e c t i o n  o f  a n a l y s i s  is from t h e  n a t i o n a l  

l e v e l  t o  t h e  r e g i o n a l  l e v e l .  The model d e s c r i b e s  t h e  modi f ica-  

t i o n  o f  c e n t r a l l y  p lanned r e g i o n a l  p roduc t ion  p a t t e r n s  t o  account  

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

The main exogenous v a r i a b l e s  f o r  t h e  c e n t r a l  model a r e  t h e  

maximum volume o f  c a p i t a l  investment  i n  p roduc t ion  s e c t o r s ,  t o t a l  

volume o f  pe rsona l  income i n  t h e  non-product ive sphe re ,  and t h e  

supply o f  s p e c i f i c  p roduc ts .  I n  r e g i o n a l  models t h e  main exoge- 

nous v a r i a b l e s  a r e  average y e a r l y  supp ly  o f  each resou rce  i t e m  

f o r  p roduc t ion  consumption, o v e r a l l  supply o f  l a b o r  r e s o u r c e s ,  

y e a r l y  ba lances  of m ig ra t i on ,  and c o n s t r a i n t s  on p roduc t ion  



c a p a c i t i e s  a t  t h e  f i r s t  i t e r a t i o n .  I n  t h e  mig ra t ion  model t h e  

exogenous v a r i a b l e s  a r e  pe rsona l  consumption by reg ions  and 

yea rs ,  income p e r  c a p i t a ,  r e t a i l  t r a d e  tu rnove r  p e r  c a p i t a ,  and 

r a t e  of growth o f  s o c i a l  c a p i t a l  i n  each reg ion .  I n  t h e  t r a n s -  

p o r t a t i o n  model t h e  main exogenous v a r i a b l e s  a r e  p roduc t ion  

and consumption o f  goods by reg ions ,  c o e f f i c i e n t s  f o r  t r a n s i -  

t i o n  from t e r m s  of  o u t p u t s  and consumption o f  goods t o  terms 

o f  weight-based c a t e g o r i e s  o f  goods, l i m i t s  on two-way d e l i v e -  

ries, and t r a n s p o r t a t i o n  c a p a c i t i e s .  S e c t o r a l  models have exo- 

genous c o n s t r a i n t s  on t h e  use o f  p roduc ts  i n  s h o r t  supp ly ,  t a r -  

g e t s  on t h e  p roduc t ion  o f  goods cons idered  t o  be i n  s h o r t  supp ly  

i n  t h e  whole system, c o n s t r a i n t s  on p roduc t ion  c a p a c i t i e s  and 

c a p i t a l  i nves tments ,  and r e g i o n a l  c o s t s  o f  p roduc t ion  f o r  each 

product .  The r e s p e c t i v e  o b j e c t i v e  f u n c t i o n s  a r e :  
-- i n  r e g i o n a l  models--maximum income f o r  t h e  popu la t ion ;  

-- i n  t r a n s p o r t a t i o n  models--minimum t r a n s p o r t a t i o n  c o s t s ;  
-- i n  s e c t o r a l  models--maximum i n t e g r a l  p r o f i t  o f  t h e  

s e c t o r  f o r  10-year per iods ;  

-- i n  t h e  ' c e n t r a l '  model--maximum o v e r a l l  e f f e c t  from 

t h e  use  o f  n a t u r a l  and l a b o r  resou rces .  

The s o l u t i o n  o f  t h e  system prov ides  f o r  each  yea r  25,000 

f i g u r e s  f o r  o u t p u t s ,  c a p i t a l  i nves tments ,  and new produc t ion  

c a p a c i t i e s  t o  be p u t  i n t o  ope ra t i on ;  about  27,000 f i g u r e s  f o r  

t h e  demand and supply  o f  l a b o r  and n a t u r a l  r esou rces ;  19,000 

f i g u r e s  f o r  r e t a i l  t r a d e  tu rnove r  by commodity groups;  6,000 

f i g u r e s  f o r  i n t e r r e g i o n a l  m ig ra t ion ;  64,000 f i g u r e s  f o r  i n t e r -  

r e g i o n a l  f lows o f  t r a n s p o r t a t i o n .  

The main i n t e r r e g i o n a l  l i n k s  i n  t h e  system a r e  n o t  d i r e c t  

b u t  through t h e  s e c t o r a l  and ' c e n t r a l '  models. Direct reg ion-  

to-regkon l i n k s  r e l a t e  on l y  t o  m ig ra t ion  and t o  t r a n s p o r t a t i o n  

models. The model i s  dynamic and mainly l i n e a r .  The mechanisms 

formal ized i n  t h e  model r e f l e c t  in te rdependenc ies  between physi -  

c a l  va lues  w i t h  t h e  on l y  excep t ion  f o r  r e t a i l  t r a d e  tu rnove r  and 

t h e  consumption funct ion,  where monetary incomes a r e  among t h e  

exp lana to ry  v a r i a b l e s .  The p r i n c i p a l  t ype  o f  r e l a t i o n s h i p s  

i n  t h e  model a r e  t echno log i ca l  in te rdependenc ies  r e f l e c t e d  i n  

inpu t -ou tpu t  t a b l e s .  There fo re ,  t h e  q u a l i t y  o f  t h e  model and 



adequacy o f  t h e  r e s u l t s  a lmost  e n t i r e l y  depend on t h e  accuracy 

o f  t h e  t e c h n o l o g i c a l  c e e f z i c i e n t  va lues  and t h e i r  e f f e c t  on 

smal l  and h igh l y  s p e c i a l i z e d  reg ions  a s  compared w i th  c o e f f i -  

c i e n t s  of t h e  n a t i o n a l  input -output  t a b l e .  

The model has  been t e s t e d  us ing  two sets of  inpu t -ou tpu t  

t a b l e s  f o r  1966 and 1972. (The c u r r e n t  p r a c t i c e  i n  t h e  USSR 

i s  t o  compile n a t i o n a l  and r e g i o n a l  inpu t -ou tpu t  t a b l e s  every  

f i v e  o r  s i x  yea rs . )  Thus, t h e  SMOPP model may be  used a s  a  t o o l  

f o r  p lann ing  t h e  e x t e n t  t o  which r e l i a b l e  t echno log i ca l  c o e f f i -  

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

I n  1980 a  new ve rs ion  o f  t h i s  model--SMOTR--was developed 

(F igure  6) . A d e s c r i p t i o n  i s  given i n  Baranov and l l lat l in (1981) . 
Its g o a l  is ,  i n  p r i n c i p l e ,  t h e  same a s  t h a t  o f  SMOPP. SMOTR 

s imu la tes  a  number o f  a l t e r n a t i v e  p o l i c i e s  and ana l yzes  the-con-  

sequences o f  each one i n  o r d e r  t o  determine a  g e n e r a l  s t r u c t u r e  

f o r  t h e  n a t i o n a l  p l an  i n  which t h e  s e c t o r a l  and r e g i o n a l  dimen- 

s i o n s  a r e  coord ina ted .  

The system o f  models o p e r a t e s  on t h r e e  l e v e l s .  A t  t h e  f i r s t  

l e v e l ,  which i n  n a t i o n a l ,  ~ r o d u c t i o n  p a t t e r n s  f o r  18 i n d u s t r i e s  

a r e  d&termined i n  accordance w i th  t h e  main n a t i o n a l  goa l s  f o r  

s o c i a l  and economic devel-t of  t h e  USSR. The second l e v e l  is also 

n a t i o n a l ,  b u t  m a t e r i a l  product ion i s  analyzed h e r e  i n  t e r m s  of 

260 products .  A t  t h i s  l e v e l  s e c t o r a l  and r e g i o n a l  i n d i c a t o r s  

a r e  checked f o r  t h e i r  cons i s tency  w i t h  t h e  n a t i o n a l  dimension 

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

f o r  i n d u s t r i a l  complexes and f o r  reg ions .  SMOTR i nc ludes  modules 

o f  ' popu la t i on  and l a b o r  r e s o u r c e s ' ,  ' income and consumption 

o f  t h e  p o p u l a t i o n ' ,  'non-product ive sphere  ( s e r v i c e s )  ' ,  ' f i n a n c e ' ,  

' f o r e i g n  t r a d e ' ,  and ' n a t u r a l  r esou rce  use and env i ronment ' .  

During t h e  model runs ,  most modules i n t e r a c t  w i t h  a l l  t h r e e  levels. 

The on l y  excep t ion  i s  t h e  ' f i n a n c e '  module, which is  l i nked  t o  

t h e  aggregated n a t i o n a l  model. 

SMOTR is  a computerized system, which o b t a i n s  from t h e  u s e r  

in fo rmat ion  on i n d i c a t o r  va lues  r e f l e c t i n g  t h e  g o a l s  f o r  t h e  end 

of t h e  p lann ing  pe r i od .  A t  t h e  f i r s t  l e v e l  o f  t h e  system, t h i s  

goa l -o r ien ted  s c e n a r i o  in fo rmat ion  i s  analyzed f o r  c o m p a t i b i l i t y  
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F igure  6 .  General  c o n f i g u r a t i o n  o f  SMOTR. (Source: Baranov 
and Mat l i n  1981.) 



with  t h e  a v a i l a b l e  resources  s u b j e c t  t o  t h e  main parameters of  

product ive processes.  I f  they a r e  compat ib le,  an opt imized 

path of  t h e  goa l  achievement i s  determined. I f  n o t ,  a  d i a l o g  

between use r  and system is i n i t i a t e d .  This f i n a l l y  r e s u l t s  i n  

changes i n  t h e  va lues  of  t h e  i n p u t  i n d i c a t o r s .  The system 

prov ides in format ion on unava i lab le  resou rces ,  which i n d i c a t e s  

t h a t  t h e  use r  should change t h e  e n t r y  va lues  i n  o rde r  t o  f i n d  

a  s o l u t i o n .  

I n  t h e  e x i s t i n g  ve rs ion  o f  SMOTR t h e  fo l lowing s e t  of  i n d i -  

c a t o r s  i s  used: average monthly l e v e l  of  wages and s i m i l a r  pay- 

ments p e r  employee; payments from s o c i a l  funds pe r  c a p i t a ;  o t h e r  

monetary incomes of  t h e  popula t ion a l s o  pe r  c a p i t a ;  housing i n  

square meters p e r  capi ta;  number of p laces  i n  schools  and o t h e r  

educa t i ona l  i n s t i t u t i o n s  p e r  1,000 persons;  number of  p laces  i n  

h o s p i t a l s  pe r  10,000 persons;  a l l o c a t i o n  of resources  from the pro- 

duc t ion  sphere t o  non-production s e r v i c e s  pe r  c a p i t a ;  e x p o r t s ,  

impor ts ,  expend i tu res  on research, and some o t h e r  s o c i a l  needs. 

Opt imizat ion o f  t h e  development pa ths  i s  c a r r i e d  o u t  f o r  

those i n d i c a t o r s  rep resen t i ng  t h e  goa ls  o f  t h e  p lan .  For goa l  

t a r g e t s  r e l a t e d  t o  e x p o r t s ,  impor ts ,  expendi tures on sc ience  

and o t h e r  s o c i a l  needs,  t he  t r a j e c t o r y  i s  in t roduced by t h e  

u s e r ,  exogenously, and i s  kep t  unchanged whi le  running t h e  

system. For o t h e r  goa ls  t h e  d e s i r e d  va lues  a r e  given on ly  f o r  

t h e  end of  t h e  p lanning per iod .  The t r a j e c t o r i e s  f o r  goa ls  of 

t h e  second type  a r e  l i nked  w i th  each o t h e r  through cons tan t  

ra t i os ,  which a r e  impl ied i n  f i g u r e s  f i xed  by u s e r s  f o r  t h e  end 

of  t h e  per iod .  Th is  assumption a l lows an opt imal  s o l u t i o n  t o  be 

found f o r  any one of t h e  goa ls ,  by means of  l i n e a r  programming 

wi th  a  s c a l a r i z e d  o b j e c t i v e  func t ion .  

A t  t h e  second l e v e l  t h e  p lanning t a r g e t s ,  which correspond 

t o  goa l  va lues ,  a r e  t ransformed from 18 i ndus t r y  c l a s s i f i c a t i o n s  

i n t o  t h e  d e t a i l e d  c l a s s i f i c a t i o n s  of ' i n t e g r a t e d  products  va lue 

f lows ba lance '  of  t h e  input -output  type.  Convergency of  260 

products  t o  18 i s  achieved by i t e r a t i v e  aggregat ion.  A t  t h i s  

l e v e l  t h e  core  i s  a dynamic model of  i n t e g r a t e d  products  va lue 

f lows ba lance.  



A t  t h e  t h i r d  l e v e l  i n t r a r e g i o n a l  s p a t i a l  models a r e  i n t r o -  

duced f o r  d e t e r p i n i n g  t h e  l o c a t i o n  o f  p l a n t s .  Th i s  is  done i n  

two ways: i n  va lue  t e r m s ,  a s  p roduc t ion  o f  an aggrega ted  type  

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

260 produc ts .  The o b j e c t i v e  f u n c t i o n  f o r  t h e  l o c a t i o n  problem 

i s  t o  minimize t h e  c o s t  of  t h e  resou rces  r e q u i r e d  f o r  p roduc t ion .  
SMOTR a l l ows  non-s tandar ized models t o  be inc luded  f o r  t h e  

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

two p i l o t  non-standardized models a r e  inc luded  i n  t h e  system-- 

stee l  i n d u s t r y  and a g r i c u l t u r e .  I n  t h e s e  models, t e c h n o l o g i c a l  

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

The r e g i o n a l  module s o l v e s  a  set of  o p t i m i z a t i o n  problems 

r e l a t e d  t o  r e g i o n a l  p a t t e r n s  and l o c a t i o n  o f  p roduc t ion  t o  

ach ieve  maximum s a t i s f a c t i o n  o f  s o c i a l  needs w i t h i n  each  reg ion .  

Regional  d e t a i l i z a t i o n  o f  SMOTR i s  t h e  same a s  f o r  SMOPP: it 

i n c l u d e s  2 4  a r e a s .  The s o l u t i o n  i s  ob ta ined  through i t e r a t i o n s  

between two LP problems: one,  f o r  p roduc t ion  a s p e c t s  o f  r e g i o n a l  

p l a n s ,  t h e  second,  f o r  s o c i a l  and env i ronmenta l  i n d i c a t o r s .  The 

f i n a l  s o l u t i o n  o f  t h e  r e g i o n a l  models gives the values of the integrated 

p roduc ts  v a l u e  f lows ba lance  f o r  each r e g i o n  f o r  t h e  p lan .  Solu- 

t i o n s  o f  problems a t  t h e  t h i r d  l e v e l  a r e  checked f o r  cons i s tency  

w i t h  t h e  n a t i o n a l  p roduc t i on  program a t  t h e  second and t h e  f i r s t  

l e v e l s .  A t  t h e  f i r s t  l e v e l  t h e  r e c o n c i l i a t i o n  o f  r e g i o n a l  and 

n a t i o n a l  p l a n s  i s  ach ieved through min imizat ion o f  a  f u n c t i o n  

r e p r e s e n t i n g  weighted va lues  o f  d i s c r e p a n c i e s  between t h e  o p t i -  

mal va lues  o f  n a t i o n a l  and r e g i o n a l  p roduc t ion  programs. 

The development o f  SMOTR r e p r e s e n t s  s u b s t a n t i a l  p rog ress  

i n  CP-or iented m u l t i r e g i o n a l  model ing. Exper imental  r uns  o f  t h e  

system a r e  c u r r e n t l y  be ing  performed. 

3 .  IMPLICATIONS OF THE CENTRALIZED SYSTEM OF P L A N N I N G  I N  THE 
USSR FOR MJLTIREGIONAL MODELING 

A l l  m u l t i r e g i o n a l  models cons idered  o r  mentioned i n  t h i s  

paper  have an e x p l i c i t  imp r i n t  on t h e  c e n t r a l i z e d  system of 

p lann ing  t h e  n a t i o n a l  economy. The i d e a  o f  r e g i o n a l  develop-  

ment from t h e  ' c e n t e r '  i s  c h a r a c t e r i s t i c  n o t  on ly  f o r  SMOPP o r  

SMOTR, which by d e f i n i t i o n  a r e  n a t i o n a l  models, b u t  a l s o  f o r  OMMM. 



The l a t t e r ,  a l though  a  s i n g l e - l e v e l  m u l t i r e g i o n a l  model, i s  

e n t i r e l y  addressed  t o  t h e  c e n t r a l  p lann ing  authorities. It provides 

them w i t h  i n fo rma t i on  about  what would happen i n  r e g i o n s  under 

d i f f e r e n t  s c e n a r i o s  f o r  n a t i o n a l  ~ r o d u c t i o n  - p o l i c y  and how t o  

use r e g i o n a l  c o n s t r a i n t s  and o rgan i ze  t h e i r  mutual  r e l a t i o n s  

through commodity f lows t o  o b t a i n  t h e  b e s t  o v e r a l l  r e s u l t s .  

SMOPP and SMOTR devo te  more a t t e n t i o n  t o  r e g i o n s  a s  autonomous 

subsystems hav ing t h e i r  own decis ion-making c e n t e r s  than  does 

OMMM. The r e g i o n a l  b l ocks  i n  SMOPP and SMOTR a r e  cons idered  

a s  independent  p a r t n e r s  a c t i n g  on t h e  b a s i s  o f  t h e i r  own ob jec-  

t i v e s .  Thus, t h e  ' c e n t r a l '  b i a s  i n  t h e  b e s t  and t h e  most e labo-  

r a t e  models i n  t h e  USSR i s  obvious.  

The d i r e c t i v e  c h a f a c t e r  o f  t h e  S o v i e t  system of  n a t i o n a l  

p lann ing  i s  r e f l e c t e d  i n  t h e  predominance o f  t h e  normat ive  

model ing approach t o  r e g i o n a l  development.  The p re fe rence  

f o r  l i n e a r  programming techn iques  may a l s o  be  a t t r i b u t e d  t o  

t h i s  f e a t u r e .  I t  is assumed t h a t  whatever c r i t e r i a  w e r e  chosen 

f o r  o p t i m i z a t i o n ,  t h e  pol icy-making a u t h o r i t i e s  would have 

s u f f i c i e n t  means t o  ach ieve  them i n  t h e  c o n d i t i o n s  g iven  by 

t h e  s o l u t i o n  o f  o p t i m i z a t i o n  problems. The o b j e c t i v e  f u n c t i o n s  

i n  t h e  models a r e  n o t  d e r i v e d  from ana l yz ing  t h e  a c t u a l  behav- 

i o r  o f  socioeconomic a c t o r s  b u t  r a t h e r  a r e  p r e s c r i b e d  t o  t h e  

systems.  Models a r e  d e t e r m i n i s t i c .  

The d i r e c t  l i n k  between t h e  p lann ing  and management systems 

i n  t h e  USSR and t h e  s t a t e  o f  m u l t i r e g i o n a l  economic model ing 

i s  a l s o  seen i n  t h e  deg ree  o f  cha l l enge .  The SMOPP-SMOTR system 

of  models h a s  no p receden t .  Only i n  a  s o c i e t y  i n  which t h e  

rep roduc t i ve  p rocess  i s  based on s t a t e  p r o p e r t y  and i s  d i r e c t l y  

managed by t h e  s t a t e  a t  a l l  l e v e l s  can t h e s e  models be u s e f u l .  

I n  t h e  c o n t e x t  o f  a c t u a l  p lann ing  and management o f  r e g i o n a l  

development, it i s  e v i d e n t  t h a t  modeling e f f o r t s  f o r  r e g i o n s  

have n o t  y e t  succeeded i n  l i n k i n g  i n t r a r e g i o n a l  developments 

w i t h  t h e  m u l t i r e g i o n a l  environment and c e n t r a l  decision-making. 

Th i s  l i n k  e x i s t s ,  a s  was s t a t e d  i n  t h e  f i r s t  paragraph o f  t h i s  

paper ,  b u t  i n  t h e  p lann ing  system it i s  r e a l i z e d  through t r a d i -  

t i o n a l  r a t h e r  than  model-based procedures.  Mu l t i r eg iona l  models 

s e r v e  t h e  p lann ing  needs  o f  t h e  c e n t r a l  a u t h o r i t i e s  on ly .  



There have been cons iderab le  e f f o r t s  t o  in t roduce economic 

modeling i n t o  reg iona l  systems of p lanning and management and t o  

develop app rop r ia te  computerized in format ion systems f o r  reg iona l  

decision-making. I t  i s  ev iden t  t h a t  i n  t he  f u t u r e  i n t r a r e g i o n a l  

models suppor t ing  reg iona l  dec i s ion  making should be l inked  w i th  

models such a s  OMMM o r  SMOPP-SMOTR, and Sov ie t  model b u i l d e r s  a r e  

aware of  t h i s .  I t  i s  necessary  f o r  suppor t ing  t h e  d i a l o g  between 

reg iona l  and n a t i o n a l  p lanning a u t h o r i t i e s  i n  formulat ing 

economic p o l i c i e s  and i n  e l a b o r a t i n g  reg iona l i zed  p lans  of  national 

economic development. Th is  w i l l  be done by f u t t h e r  extending and 

improving ASPR s o  t h a t  t h e  reg iona l  and n a t i o n a l  l e v e l s  and t h e  

r e g i o n a l  and n a t i o n a l  computerized systems of socio-economic infor- 

mation a r e  i n t e g r a t e d .  

Consider ing t h e  p r a c t i c a l  use of e x i s t i n g  ntltiregional models 

i n  t h e  a c t u a l  p lanning procedure i n  t h e  USSR, one should s t a t e  t h a t  

mu l t i r eg iona l  models a r e  n o t  c u r r e n t l y  o p e r a t i o n a l  i n  t h e  p lanning 

system. Th is  does no t  mean t h a t  t h e  models a r e  inadequate,  bu t  

r a t h e r  t h a t  f u r t h e r  e f f o r t s  a r e  requ i red  from t h e  s c i e n t i f i c  

i n s t i t u t i o n s  o f f e r i n g  t h e  models from t h e  i n s t i t u t i o n s  and autho- 

r i t ies respons ib le  f o r  t h e  development o f  ASPR and t h e  computer- 

i zed  in format ion systems. 

A l l  models r e f e r r e d  t o  above have been exper imenta l ly  imple- 

mented f o r  use i n  pre-planning a n a l y s i s  c a r r i e d  o u t  w i th in  plan- 

n ing  bodies (F igure 7 ) .  ASPR should be developed so  t h a t  it can 

inco rpo ra te  models o f  a  mu l t i r eg iona l  type.  The i n t e r s e c t i o n  of  

t h e  a r e a s  dep ic ted  i n  F igure 7 has n o t  been f u l l y  e labo ra ted .  

Mu l t i reg iona l  modeling t r e n d s  r e f l e c t  t h i s  o r i e n t a t i o n  w i th in  

ASPR. The models tend  t o  ope ra te  wi th  economic i n d i c a t o r s  t h a t  

a r e  e i t h e r  d i r e c t  p lan t a r g e t s  o r  c l e a r  combinat ions of them. They 

a r e  a l s o  based on t h e  p r e s e n t  r e g i o n a l i z a t i o n  of t h e  country i n  

p lanning reg iona l  development: 

-- 15 union r e p u b l i c s ;  

-- 1 9  economic reg ions ,  of  which 6 co inc ide  w i th  union 

r e p u b l i c s  o r  a r e  combinations o f  them and 1 3  a r e  subdi- 

v i s i o n s  of t h e  Russian and Ukrainian repub l i cs ;  
-- 4 macrozones . 
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Figure  7.  The proposed i n t e r s e c t i o n  between models and ASPR. 

They tend  t o  r e l y  on s t a n d a r i z e d  in format ion c u r r e n t l y  used 

f o r  p lann ing.  There is  a l s o  a  c l e a r  tendency ( e s p e c i a l l y  i n  t h e  

case  o f  SMOPP and SMOTR) towards t h e  development o f  an a c t i v e  

i n t e r f a c e  between p lanne rs  and t h e  models i n  t h e  language of 

p lann ing ,  a s  w e l l  a s  towards t h e  es tab l i shmen t  o f  s t a n d a r i z e d  

d a t a  banks. 

~ h k  main goa l  o f  ASPR i s  t o  produce, by means o f  computerized 

c a l c u l a t i o n s ,  a  series of  v e r s i o n s  o f  d r a f t  p l ans  f o r  a l l  l eve l s - -  

n a t i o n a l ,  r epub l i can ,  l o c a l ,  s e c t o r a l ,  and t e r r i t o r i a l - - t h a t  com- 

p l y  w i t h  t h e  e x i s t i n g  framework of p rocedura l  r e g u l a t i o n s .  The 

f u n c t i o n a l  subsystems of  ASPR a r e  o r i e n t e d  towards e l a b o r a t i n g  a l l  

p a r t s  o f  t h e  c u r r e n t  p lan  and o f  t h e  long-term GOPs.  ASPR i s  

c u r r e n t l y  be ing  used t o  s o l v e  a  se t  o f  r e a l  problems. The mu l t i -  

r e g i o n a l  model should c o n s t i t u t e  a  s p e c i f i c  set o f  problems i n  

ASPR. 

It has  been mentioned t h a t  t h e  two main mu l t i r eg iona l  models 

OMMM and SMOPP-SMOTR a r e  based e i t h e r  d i r e c t l y  on i n p u t - o u t ~ u t  

t a b l e s  o r  on d e r i v a t i v e s  o f  them. Although t h i s  methodological  

c h a r a c t e r i s t i c  i s  q u i t e  reasonab le  pe r  se, it p r e s e n t s  s e r i o u s  

problems when i n t e g r a t i n g  t h e  models w i t h  ASPR. 

The S o v i e t  p lann ing  system is based on a  g r e a t  number o f  so- 

c a l l e d  m a t e r i a l  ba lances  f o r  each impor tant  group o f  products .  

A l l  p lan  t a r g e t s  de te rmin ing  what should be produced and d e l i v e r e d  

and t o  whom a r e  s p e c i f i c a l l y  in tended f o r  decision-making cen te rs - -  



e n t e r p r i s e s ,  m i n i s t r i e s ,  l o c a l  and repub l i can  a u t h o r i t i e s ,  etc.  

A s  has  been mentioned i n  P a r t  1 ,  t h e  syn thes ized  t a r g e t s  o f  t h e  

p lan  a r e  e l a b o r a t e d  w i th in  t h e  account ing frame o f  t h e  n a t i o n a l  

economic ba lance ,  i n  which t h e  s e c t o r s  and o t h e r  economic agen ts  

a r e  formed from r e a l  u n i t s  a s  decision-making c e n t e r s  and recipients 

o f  t h e  p lan .  A l l  t h e s e  a r e  methodolog ica l ly  incompat ib le  w i t h  t h e  

t h e  'pu re  b ranches '  o f  input -output  models and w i th  t h e  gene- 

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

There fo re ,  m u l t i r e g i o n a l  modeling can be used t o  overcome t h i s  

methodological  o b s t a c l e  by i n t roduc ing  a  p roduc t  dimension i n t o  t h e  

inpu t -ou tpu t  model, i n  which t h e  o b j e c t s  o f  m a t e r i a l  ba lances  i n  

t h e  p lann ing  system a r e  combined t o  form t h e  p roduc ts .  I n  SMOPP- 

SMOTR, ' i n t e g r a t e d  product  va lue  input -output  ba lances '  a r e  used. 

The product  p a r t  o f  t h e  ba lance i s  very  d e t a i l e d  and t h e  va lue  p a r t  

is  rep resen ted  by t h e  t r a d i t i o n a l  t ype  o f  f i n a n c i a l  i n d i c a t o r s  f o r  

product ion u n i t  p l ans .  

The system o f  c e n t r a l i z e d  p lann ing i n  t h e  USSR i s  product ion-  

based. Although t h e  o v e r a l l  goa l  o f  t h e  product ion systems is  t o  

s a t i s f y  t h e  growing m a t e r i a l  and i n t e l l e c t u a l  needs o f  t h e  popula- 

t i o n ,  t h e  a c t u a l  p lann ing t a r g e t s  a r e  based on t h e  product ion l eve l  

achieved i n  each s e c t o r  and t h e  need i n  t h e  s e c t o r s  f o r  a  s p e c i f i c  

s e c t o r ' s  ou tpu t .  Thus, t h e  resource  d i s t r i b u t i o n  approach,  a s  

r e f l e c t e d  i n  m u l t i r e g i o n a l  model ing, dominates i n  t h e  p lann ing 

p rocess .  The models do n o t  d e s c r i b e  t h e  e f f e c t  o f  f i n a l  consumer's 

monetary demand on p roduc t ion ,  b u t  r a t h e r  they  ana lyze  t h e  d i s t r i -  

bu t i on  among s e c t o r s  and reg ions  o f  n a t u r a l  and produced resources.  

Another f e a t u r e  o f  S o v i e t  mu l t i r eg iona l  models stems from t h i s  

' d i r e c t - d i s t r i b u t i o n '  approach. They a r e  e s s e n t i a l l y  phys i ca l  

and do n o t  cons ide r  phenomena and behav ior  s t imu la ted  by monetary 

f a c t o r s .  Even when f i n a n c i a l  i n d i c a t o r s  cor responding t o  t h e  f inan-  

p a r t s  of t h e  p lan  a r e  inc luded  i n  SMOPP-SMOTR, t hey  r e v e a l  t h e  

d i r e c t  imp l i ca t i ons  o f  product ion r a t h e r  than  t h e  f i n a n c i a l  and 

monetary mechanisms t h a t  have a  feedback e f f e c t  on t h e  behav ior  
o f  t h e  product ion s e c t o r s .  

There i s  a f e e l i n g  among S o v i e t r m d e l b u i l d e r s  and p lanne rs  t h a t  

t r a d i t k o n a l  inpu t -ou tpu t  techn iques  a r e  n o t  t h e  most a p p r o p r i a t e  

t o o l  t o  be app l i ed  t o  sma l l  r eg ions  hav ing a  l i m i t e d  number o f  l a r g e  



h i g h l y  s p e c i a l i z e d  e n t e r p r i s e s .  I n  e x i s t i n g  m u l t i r e g i o n a l  models,  

r e g i o n a l  c h a r a c t e r i s t i c s  i n  t h e  p roduc t i ve  sphe re  may be revea led  

o n l y  t o  t h e  e x t e n t  a l lowed by an 18 x 18 i npu t -ou tpu t  model (SMOPP). 

I t  i s  e v i d e n t  t h a t  i n  t h e  f u t u r e  more p r e c i s e  i n t r a r e g i o n a l  ana ly -  

t i c a l  t o o l s  shou ld  be in t roduced  i n t o  m u l t i r e g i o n a l  model ing t o  

suppo r t  t h e  economic p lann ing  system i n  t h e  USSR. I n t e g r a t e d  micro- 

macro modeling t echn iques  and micro inpu t -ou tpu t  models o f  e n t e r -  

p r i s e s  compat ib le  w i t h  t h e  national ecanomic balanae seem to be warranted. 

Two a d d i t i o n a l  comments shou ld  be inc luded  i n  a  d i s c u s s i o n  o f  

t h e  f u t u r e  o f  S o v i e t  m u l t i r e g i o n a l  model ing i n  t h e  c o n t e x t  o f  a  

c e n t r a l i z e d  p lann ing  system. Models a p p l i e d  t o  p lann ing  r e g i o n a l  

i n t e r a c t i o n s  must be m u l t i r e g i o n a l  because r e g i o n s  a r e  e x p l i c i t l y  

i nc luded .  T h e i r  problem o r i e n t a t i o n  and r e s u l t s  shou ld  a l s o  be 

m u l t i r e g i o n a l  i n  n a t u r e .  Th i s  can be achieved o n l y  by i nc lud ing  

i n  model systems t h o s e  models t h a t  a r e  s h a r p l y  focused on c o r e  

problems and developments o f  s p e c i f i c  r e g i o n s , t o g e t h e r  w i t h  i n t e r -  

r e g i o n a l  f low models and n a t i o n a l  models w i t h  d i f f e r e n t  l e v e l s  o f  

s e c t o r a l  agg rega t i on  and d i f f e r e n t  a s p e c t s .  Th i s  i m p l i e s  t h a t  

r e g i o n a l  'bottom-up' ad-hoc models shou ld  p l a y  a  p a r t  i n  mu l t i -  

r e g i o n a l  model ing. Such a  tendency i s  seen  i n  t h e  e v o l u t i o n  o f  

SMOPP, t h e  f i n a l  v e r s i o n  o f  which i s  SMOTR, i n  which s p e c i f i c  

i n t e r i n d u s t r i a l  t e r r i t o r i a l  complexes a r e  modeled. D i f f e r e n t  

l e v e l s  o f  management and p lann ing  shou ld  be e x p l i c i t l y  r e p r e s e n t e d  

i n  t h e  c l a s s i f i c a t i o n  and c a u s a l  l i n k s  o f  m u l t i r e c i p i e n t  models. 

Given t h i s  requ i rement  a  m u l t i r e g i o n a l  model becomes a  sys tem o f  

a n a l y s i s  r a t h e r  t h a n  a  model. Such a  system o f  computer ized mod- 

u l e s  i s  needed under t h e  p r e s e n t  system o f  p lann ing  through ASPR. 

Some new methods o f  computer-based a n a l y s i s  must be found t o  

i n t e g r a t e  n a t i o n a l  and r e g i o n a l  l e v e l s .  A unique f e a t u r e  o f  t h e  

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

p lanned economies i s  t h a t  a l l  n e g o t i a t i o n s  between economic u n i t s  

i n  t h e  sphere  o f  m a t e r i a l  p roduc t ion ,  s e r v i c e s ,  f i n a n c e ,  and c r e d i t s  

a r e  c a r r i e d  o u t  th rough t h e  a g e n c i e s  o f  t h e  S t a t e  Bank. Each eco- 

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

f e r  o f  money, t h e  p a r t i e s  invo lved ,  and t h e  s u b j e c t  o f  payment o r  

o f  t h e  account ing e n t r y  a r e  recorded .  Ex tens ive  in fo rmat ion  on 

economic a c t i v i t i e s  i n  t e r m s  o f  f lows i s  immediately a v a i l a b l e  a t  



t h e  r e l evan t  agency of t he  S t a t e  Bank. Informat ion on e n t e r p r i s e  

s tocks  i s  a l s o  ava i l ab l e .  Thus, i n  p r i n c i p l e ,  it is  poss ib le  t o  

rebase economic modeling on primary in format ion generated w i th in  

t h e  S t a t e  Bank. Th is  informat ion may be channeled t o  t h e  na t i ona l  

and reg iona l  computerized informat ion systems suppor t ing na t i ona l  

and reg iona l  p lanning.  

I t  a l s o  seems reasonable t o  s t rengthen t h e  app l i ca t i on  o f  

na t i ona l  account ing p r i n c i p l e s  i n  mu l t i reg iona l  modeling t o  ensure 

t h a t  t h e  models a r e  compatible w i th  t h e  ba lance o f  t h e  na t i ona l  

economy a t  t h e  macro l e v e l  and w i th  e n t e r p r i s e  account ing a t  t h e  

micro l e v e l .  Sov ie t  economists are working on these  problems. The 

p o s s i b i l i t i e s  o f f e red  by t he  S t a t e  Bank's informat ion systems f o r  

compil ing i n t eg ra ted  reg iona l  account ing systems have been i nves t i -  

gated a t  t h e  Cen t ra l  Economic and Mathematics I n s t i t u t e  of t he  

Academy of Sc iences of  t h e  USSR. 

4 .  SOME COMPARATIVE REIFEREINCES TO MULTIREIGIONAL MODELING UNDER 
' IND ICATIVE PLANNING' I N  FRANCE 

A remarkable t o o l  f o r  mu l t i r eg iona l  ana l ys i s  has been devel-  

oped i n  France by Courbis and h i s  col leagues-- the REGINA model. 

There a r e  a l s o  o the r  models used i n  p lanning reg iona l  development 

i n  France. 

I t  would be r e l evan t  t o  compare l i n k s  between t he  system of 

p lanning and reg iona l  economic modeling i n  t h e  USSR wi th  those  of  

France, no t  on ly  i n  o rde r  t o  improve t h e  understanding o f  e x i s t i n g  

models, bu t  a l s o  t o  ga in  some i n s i g h t s  from the  common exper ience.  

French models a r e  well-known i n  t he  USSR a s  a  r e s u l t  of t he  a c t i v e  

s c i e n t i f i c  exchange i n  economic modeling between t h e  two coun t r i es .  

Formalized procedures i n  t h e  French planning system a r e  based * 
on a  s e t  of models t h a t  inc ludes  a  c e n t r a l  r ea l - f i nanc i a l  model 

(F iF i  o r  DMS), a  model desc r ib ing  t h e  i n t e r n a t i o n a l  environment of 

France (model MOISE) and models f o r  admin is t ra t ion ,  f o r  s p e c i f i c  

sec to r s ,  f o r  employment, and f o r  reg iona l  development. 

* 
There i s  an ex tens ive  l i t e r a t u r e  on French models. An exhaus- 

t i v e  b ib l iography i s  conta ined i n  S a u t t e r  and Baba ( 1 9 7 8 ) .  



For p lanning r e g i o n a l  development, t h r e e  types  of  a n a l y s i s  

a r e  c a r r i e d  o u t :  

Nat ional - reg ional  ana lys i s .  I n  t h e  course of  t h e  analy-  

s is ,  t h e  r e s u l t s  of  c a l c u l a t i o n s  based on t h e  ' c e n t r a l '  

model a r e  d isaggregated  on the  b a s i s  o f  21 planning 

reg ions .  The a n a l y s i s  i s  focused on employment d i s t r i -  

buted accord ing t o  i n d u s t r i e s  and reg ions.  No s p e c i f i c  

models a r e  used, bu t  t ime-ser ies  a n a l y s i s  i s  t h e  p r i n c i -  

p a l  t o o l .  

I n t r a r e g i o n a l  ana lys i s .  Th is  c o n s i s t s  i n  s imu la t ing  

development pa ths  f o r  each reg ion.  The SDR model 

(s imu la t ion  of  reg iona l  development model) is used t o  

determine f o r  each reg ion  employment, m igra t ion ,  and 

equ i l i b r i um on t h e  l abo r  market under exogenous con- 

s t r a i n t s  on product ion and investment a c t i v i t i e s .  

This model has  been used i n  t h e  reg iona l -na t iona l  

d i a l o g  f o r  d i scuss inq  t h e  adap ta t i on  of  educat iona l  

a c t i v i t i e s  t o  s a t i s f y  t h e  reg ions '  needs f o r  s k i l l e d  

l abo r  and f o r  analyz ing reg iona l  housing demand. 

I n t e g r a t e d  na t i ona l - reg iona l  a n a l y s i s .  The main goa l  

of t h i s  is  t o  r e c o n c i l e  developments and c o n s t r a i n t s  

of f i v e  l a r g e  reg ions  w i th the  p r o j e c t i o n s  of  develop- 

ment f o r  t h e  whole na t i on .  The b a s i c  t o o l  used here  

i s  t h e  REGINA model. Th is  model i nco rpo ra tes  t h e  

phys ica l - f inanc ia l  approach t h a t  i s  c h a r a c t e r i s t i c  of 

t h e  c e n t r a l  models F i F i  and DMS and con ta ins  e x p l i c i t  

feedbacks from reg ions  t o  t h e  n a t i o n a l  l e v e l .  

The i n t e g r a t e d  reg iona l -na t i ona l  model REGINA has been 

designed f o r  s imul taneous a n a l y s i s  of  t h e  mutual impacts of 

reg iona l  c o n s t r a i n t s  and developments on n a t i o n a l  socio-economic 

p r o j e c t i o n s  and v i ce  versa .  The model c o n s i s t s  of about 8,000 

equat ions ;  it opera tes  w i th  6 reg ions  w i th in  which t h e r e  i s  d i f -  

f e r e n t i a t i o n  accord ing t o  t h r e e  socio-economic zones- -agr icu l tu ra l ,  

medium o r  h igh ly  urbanized--and a l s o  according t o  managerial  

l e v e l s  - - zonal ,  r e g i o n a l ,  and n a t i o n a l .  Links w i th in  t h e  

model a r e  no t on ly  reg iona l -na t i ona l ,  b u t  a l s o  i n t e r r e g i o n a l  

( f o r  some v a r i a b l e s ) .  Each economic zone i s  modeled on t h e  b a s i s  



of a  10 x  10 inpu t -ou tpu t  t a b l e .  L inks between space e lements  

i n  t h e  model r e l a t e  t o  m ig ra t ion  and t o  f lows o f  goods between 

zones w i th in  r e g i o n s ,  between a zone o f  one reg ion  and o t h e r  

reg ions  o f  t h e  coun t ry ,  and between a zone and t h e  rest o f  t h e  

world. 

The major emphasis is placed on ana lyz ing  t h e  r e g i o n a l  

equ i l i b r i um of  t h r e e  markets (goods, l a b o r ,  and c a p i t a l ) ,  l o c a l -  

i z e d  behav ior  o f  product ion u n i t s  as f u n c t i o n s  o f  l o c a l  demand, 

l o c a t i o n  o f  product ion f a c t o r s ,  o r  s i t u a t i o n s  on t h e  market.  A s  

i n  F i F i ,  p roduct ion u n i t s  i n  REGINA a r e  d i f f e r e n t i a t e d  by t h e i r  

r e l a t i o n  t o  f o r e i g n  compet i t ion .  The model is  based on r e g i o n a l  

accounts .  Parameters  o f  t h e  consumption func t i on  depend on t h e  

zone, t h u s  consumption is  assumed t o  depend on t h e  degree  o f  

u rban i za t i on .  

The fundamental f e a t u r e s  o f  p lann ing systems a f f e c t i n g  

m u l t i r e g i o n a l  modeling (see Figure  1 )  a r e  desc r i bed  w i th  r e f e r -  

ence t o  t h e  USSR and France i n  Table 2 .  

The main f e a t u r e  o f  t h e  French system o f  economic p lann ing 

i s  t h e  ' i n d i c a t i v e '  c h a r a c t e r  o f  t h e  p r o j e c t i o n s ,  which a r e  b ind-  

i n g  on l y  f o r  t h e  s t a t e  expend i tu res .  P lan  t a r g e t s  a r e  o f f e r e d  

t o  independent  decis ion-makers who a r e  guided i n  t h e i r  behav io r  

by t h e  s i t u a t i o n  on t h e  market.  The p lan  i n  France is  e x t e r n a l  

t o  economic a c t i v i t i e s ,  whereas i n  t h e  USSR p lan  t a r g e t s  a r e  d i r e c t  

commitments o f  e n t e r p r i s e s  t o  s o c i e t y  and t h e i r  f u l f i l l m e n t  i s  com- 

pu lsory .  The p lan  i n  t h e  USSR i s  t h e  on ly  g u i d e l i n e  o f  what and 

how much t o  produce, t o  whom and a t  what p r i c e s  t o  sel l ,  and from 

where i n te rmed ia te  goods a r e  t o  be ob ta ined .  Th is  guidance i s  

j o i n t l y  e l a b o r a t e d  by a l l  p a r t i c i p a n t s  o f  t h e  rep roduc t i ve  p rocess .  

The e s s e n t i a l l y  normat ive c h a r a c t e r  o f  p lann ing models i n  t h e  USSR 

and t h e  d e s c r i p t i v e  c h a r a c t e r  o f  t hose  i n  France s t e m  from t h i s  

b a s i c  d i f f e r e n c e .  Models developed a s  p lann ing t o o l s  i n  t h e  USSR 

r e f l e c t  t h e  s t r a t e g y  towards economic growth and approach t o  p lan-  

n ing  from use-of - resources and product ion-s ide.  Models i n  France,  

i n c l u d i n g  r e g i o n a l  models, a r e  aimed a t  s i m u l a t i n g  t h e  market 

mechanism, w i th  t h e  demand f o r  consumption and investments  a s  fac -  

t o r s  determin ing t h e  l e v e l  o f  economic a c t i v i t i e s .  A s  mentioned 

above, s p e c i a l  a t t e n t i o n  i n  REGINA is  given t o  a n a l y s i s  o f  competi- , 

t i o n  among r e g i o n a l  product ion u n i t s .  The tendency i n  t h e  USSR 



Table 2 .  Features  of reg iona l  development modeling i n  t h e  USSR 
and France. 

USSR France 

Economy and r o l e  of  Managed by s t a t e  through 
planning p lans ,  compulsory f u l -  

f i l l m e n t  of t a r g e t s .  
Predominantly adminis- 
t r a t i v e  management. 
Problems of economic 
growth and r a i s i n g  
l i v i n g  s tandards.  

Funct ioning on the  b a s i s  
of marke t-mechanisms 
wi th  s t rong  regu la to ry  
func t ions  of t h e  s t a t e ,  
r e a l i z e d  through f inan- 
c i a l  channels. Typical  
problems o f  i n d u s t r i a l -  
i zed  c a p i t a l i s t  economy, 
open t o  fo re ign  compe- 
t i t i o n .  

2. Decision-making 
cen te r  

3 .  Planning scope 

4. Time hor izon 

Decision-making is  dele-  Decision-making a t  t he  
gated by the  s t a t e  t o  l e v e l  o f  economic u n i t s  
a l l  l e v e l s  and is  d e t e r -  independent o f  s t a t e  
mined mainly by p lans .  and of  p lans .  Decision- 
Extensive system o f  making f o r  reg iona l  
reg iona l  decision-making p lanning l im i ted  t o  
cen te rs .  Independent pub l i c  sec to r .  
dec is ions  of  households. 

Exhaus+Ave, wi th main Se lec t i ve ,  changing i n  
emphasis on phys ica l  accordance w i th  a c t u a l  
aspec ts  . Regional problems of  soc io-  
p lanning focuses mainly economic development. 
on t h e  use o f  reg iona l  Emphasis on income 
resources i n  na t i ona l  d i s t r i b u t i o n  processes.  
economic turnover.  Main problem i s  

reg iona l  development 
equa l i za t i on .  

Long-term, medium-term, Medium-term. 
short-term. 

5. S e t s  o f  planning Very extens ive.  
t asks  

Very l im i ted .  

6. Instruments o f  A l l  t a r g e t s  of  p lan ,  Limited t o  normatives 
economic po l i cy  f i n a n c i a l  i ncen t i ves ,  of f i n a c c i a l  na tu re  

and admin is t ra t i ve  and t o  d i r e c t  expendi- 
dec is ions .  t u r e s  under p rerogat ive  

of  the  s t a t e .  



t o  p e r f e c t  models c o n s i s t s  of f u r t h e r  d e t a i l i z a t i o n  r a t h e r  t han  

t h e  i n t r o d u c t i o n  of  new mechanisms. The main mechanism behind 

c e n t r a l  d i r e c t i v e  p lann ing  is  t h e  d i s t r i b u t i o n  o f  r esou rces  i n  

p h y s i c a l  t e r m s .  I n  France,  t h e  e v o l u t i o n  o f  models was d e t e r -  

mined by s t r i v i n g  t o  improve unders tand ing  o f  market  mechanisms. 

There fo re ,  s e p a r a t e  p h y s i c a l  models have evo lved t o  become i n t e -  

g r a t e d  r e a l - f i n a n c i a l  models, through t h e  i n t r o d u c t i o n  o f  f i nan-  

c i a l  and monetary phenomena i n  t h e  models. REGINA has  been e l a -  

bo ra ted  a t  t h e  s t a g e  o f  e v o l u t i o n  where t h e  F i F i  model w a s  t h e  
cu lm ina t ing  p o i n t  i n  economic modeling f o r  p lann ing  purposes.  

The REGINA model i s  now be ing  c r i t i c i z e d  f o r  n o t  g i v i n g  s u f f i -  

c i e n t  a t t e n t i o n  t o  t h e  f lows rep resen ted  i n  t h e  TOF ( t a b l e  o f  

f i n a n c i a l  t r a n s a c t i o n s  i n  French n a t i o n a l  a c c o u n t i n g ) .  

I n  t h e  U S S R  models d e s c r i b e  t h e  n a t i o n a l  d i s t r i b u t i o n  o f  

r esou rces  r e s u l t i n g  from d e c i s i o n s  about  t h e  p lan .  The d e c i s i o n s  

o f  p roduc t i on  u n i t s  a r e  i m p l i c i t l y  predetermined by p l a n  t a r g e t s .  

Only households may a c t  independent ly  and the planning of their activi- 

t ies ,  income, and expend i t u res  i nvo l ves  b e h a v i o r i s t i c  f u n c t i o n s .  

I n  French models t h e  behav io r  of  economic a g e n t s  i n  t h r e e  markets  

(goods, l a b o r ,  and c a p i t a l )  i s  t h e  main s u b j e c t  o f  t h e  a n a l y s i s .  

The d i f f e r e n c e  i n  t h e  p lann ing  scope o f  t h e  USSR and France 

i s  a l s o  r e f l e c t e d  i n  m u l t i r e g i o n a l  models. REGINA is a c t u a l l y  

a  r e a l - f i n a n c i a l  f low model adapted t o  t h e  r e g i o n a l  dimension. 

This led to the £0- of a t t e n t i o n  on r e g i o n a l  f a c t o r s .  I n  mu l t i -  
r e g i o n a l  models i n  t h e  USSR, t h e  tendency is  t o  cover  a l l  p a r t s  

o f  t h e  n a t i o n a l  p l a n ,  which, by d e f i n i t i o n ,  i s  exhaus t i ve .  S o c i a l  

p rocesses  a r e  better r e f l e c t e d  i n  S o v i e t  models (SMOPP-SMOTR). 

Both i n  t h e  USSR and i n  France goa l -o r i en ted  programs p l a y  

an impor tant  r o l e  i n  p lann ing  r e g i o n a l  development. But t h e  con- 

t e n t  o f  programs and t h e i r  s t a t u s  i n  t h e  a c t u a l  decision-making 

p rocess  i s  d i f f e r e n t .  I n  t h e  USSR, programs a r e  n o t  on l y  pro- 

j e c t i o n s ,  they  a r e  r e a l i z e d  through a  system o f  goa l -o r i en ted  

a c t i o n s  o f  t h e  state r e l a t i n g  n o t  on ly  t o  p roduc t ion  a c t i v i t i e s  

w i t h i n  t h e  reg ion  b u t  a l s o  t o  i n s t i t u t i o n a l  b o d i e s  of  

t e r r i t o r i a l  p roduc t ion  complexes. I n  France,  programs a r e  goa l -  

o r i e n t e d  p l a n s  f o r  expend i t u re  o f  p u b l i c  funds.  They a r e  b ind ing  

on l y  f o r  t h e  p u b l i c  s e c t o r .  



There a r e  d i f f e rences  i n  modeling r e l a t i n g  t o  po l i cy  var ia -  

b l e s  and r e l a t e d  techn ica l  problems. I n  t h e  c e n t r a l  d i r e c t i v e  

planning system a l l  p lan t a r g e t s  may a c t u a l l y  be considered as  

po l i cy  va r iab les .  They a re  t e s t e d  by analyzing the  response 

of  the  whole system t o  changes i n  each plan t a r g e t .  Therefore,  

no s p e c i a l  problem of t e s t i n g  po l i cy  va r i ab l es  normally a r i s e s  

i n  mul t i reg iona l  modeling i n  the  USSR. I n  France, where t he  

choice of po l i cy  va r i ab l es  is l im i ted  by f i n a n c i a l  t o o l s  mainly, 

t h i s  problem is  t r a d i t i o n a l  f o r  model bu i ld ing .  

Despi te fundamental d i f f e rences  i n  s o c i e t a l  o rgan iza t ion  

and i n  the  planning and management of t h e i r  na t i ona l  economies, 

France and t h e  USSR a l s o  share  many common problems of i n t e r -  

reg iona l  modeling, e s p e c i a l l y  wi th regard t o  t he  s o c i a l  aspec ts  

of  reg iona l  development, migrat ion,  demographic processes,  eco- 

nomic behavior of t h e  populat ion i n  d i f f e r e n t  economic environ- 

ments. S c i e n t i f i c  exchange between model bu i l de r s  of  both coun- 

t r i e s  i s  an important  f a c t o r  con t r i bu t ing  t o  progress i n  modeling 

mul t i reg iona l  in terdependencies.  
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