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PREFACE 

This  survey of 50 o p e r a t i o n a l  m u l t i r e g i o n a l  economic models 
i s  one of  t h e  o u t p u t s  of a  c o l l a b o r a t i v e  s tudy  between t h e  Re- 
g i o n a l  Development Group, IIASA, Laxenburg and t h e  Department of 
Regional Economics, Free  Un ive r s i t y ,  Amsterdam. The survey pro- 
vided t h e  background m a t e r i a l  f o r  t h e  IIASA conference  on "Prac- 
t i c e  and Prospec t  of Mul t i r eg iona l  Economic Modeling1', he ld  a t  
Laxenburg, November 25-27, 1981. 

Other  IIASA papers  which have appeared ( o r  w i l l  s h o r t l y  
appear )  i n  connec t ion  wi th  t h i s  s tudy  a r e :  

1 .  P .  Nijkamp and P .  R ie tve ld ,  Towards a  Comparative Study of 
M u l t i r e g i o n a l  Economic Models, WP-80-172. 

2 .  P .  R ie tve ld ,  C a u s a l i t y  S t r u c t u r e  i n  Mul t i r eg iona l  Economic 
Models, WP-81-50. 

3 .  F .  Sn i cka r s ,  I n t e r r e g i o n a l  and I n t e r n a t i o n a l  Linkages i n  
Mul t i r eg iona l  Economic Models, WP-82-00 ( fo r thcoming) .  

4 .  P .  Nijkamp and P .  R ie tve ld ,  Measurement of E f f e c t i v e n e s s  
of Regional  P o l i c i e s  by Means of Mul t i r eg iona l  Econo- 
mic Models, WP-82-00 ( for thcoming)  . 

5. B.  I s s a e v ,  ~ u l t i r e g i o n a l  Economic Models i n  D i f f e r e n t  Plan- 
n ing  and Management Systems, WP-82-00 ( fo r thcoming) .  

We r e f e r  t o  t h e  f i r s t  Working Paper f o r  a  d i s c u s s i o n  of t h e  
aims and d e l i m i t a t i o n s  of  t h e  s tudy .  



The f i n a l  r e s u l t s  of t h e  comparative s tudy  w i l l  be publ ished 
i n  book form before  t h e  end of  1982. The e x a c t  r e fe rence  reads :  
B. I s saev ,  P.  Nijkamp, P. R ie tve ld  and F. Snickars ,  P r a c t i c e  and 
Prospect  of Mul t i reg iona l  Economic Modeling, North-Holland Publi-  
sh ing  Co., Amsterdam, 1982. 

Bor is  I s s a e v  
Leader 
Regional Development 

Group 

Laxenburg, February 1982 



Introduction 

At the end of 1980, a comparative study of multiregional economic models was 

started at IIASA, Laxenburg and the Free University, Amsterdam. The aims of 

the project have been formulated as follows*: 

1. The development of a framework describing relevant features'of multiregional 

mode 1s. 

2. The collection of information about a set of multiregional models from 

various types of countries. 

3. A comparative study to trace the well-developed and underdeveloped aspects 

of the models and to find the common difficulties in developing and operating 

the models. 

4 .  The formulation of suggestions for further activities to improving modeling 

and policy-making in a multiregional setting. 

The present paper is devoted to the second aim. It contains a summary 

description of 45 models. The descriptions are mainly based on the responses 

of the pertaining model-builders to a questionnaire designed for this purpose. 

In addition, certain items are based on publications on the models. The descrip- 

tions have not yet been authorized by the model builders. 

. 
*P. Nijkamp and P. Rietveld, Towards a Comparative Study of Multiregional 
Models, IIASA WP 80-172, 1980. 



We have cons t ra ined  our a t t e n t i o n  t o  models wi th  t h e  fo l lowing f e a t u r e s  : 

1 .  Number of r eg ions  : A t  l e a s t  two reg ions  have t o  be desc r ibed  i n  the  model. 

2. S i z e  of regions  : The reg ions  should be so  l a r g e  t h a t  commuting i s  r e l a t i v e l y  

i n s i g n i f i c a n t .  Hence, urban models a r e  excluded.  

3. Economic System : The model should con ta in  a more o r  l e s s  complete desc r ip -  

t i o n  of the  economic system. Obviously, i n  a d d i t i o n ,  

o t h e r  systems may be conta ined i n  the  model. 

4. Development s t a g e  : Models developed be fore  1970 have been excluded : Only 

o p e r a t i o n a l  models and models n o t  f a r  from being o p e r a t i o n a l  

a r e  included.  

I n  a l l ,  we have received 57 responses t o  t h e  q u e s t i o n n a i r e s  s e n t  t o  model b u i l d e r s  

i n  the  survey.  I n  6 c a s e s ,  t h e  models do no t  s a t i s f y  t h e  c r i t e r i a  mentioned 

above ( see  Table 1 ) . 

I n  another  6 cases ,  t h e  models appear t o  be c l o s e l y  r e l a t e d  t o  o t h e r  models 

b u i l t  by t h e  same (group o f )  model b u i l d e r ( s )  which a r e  included i n  t h e  overview 

( see  Table 2 ) .  These models a r e  no t  presented s e p a r a t e l y  i n  t h e  overview : 

they a r e  noted i n  the  d e s c r i p t i o n  of the  r e l a t e d  model. 

The remaining 45 models w i l l  be presented by country  ( see  Table 3 ) .  The 

summary d e s c r i p t i o n s  c o n s i s t  of two pages f o r  each model, which means t h a t  

only t h e  main f e a t u r e s  . of the  models can be covered. 



-- 

I .  Rurniaux (Belgium),  A g r i c u l t u r a l  World Model : n o t  y e t  

o p e r a t i o n a l .  

2 .  I s a r d  e t  a l .  (U.S.A.), I n t e g r a t e d  M u l t i r e g i o n a l  Model : 

n o t  y e t  o p e r a t i o n a l .  

3 .  Kwon (Korea) ,  Input-Output  Model f o r  Seou l  Region : 

o n l y  one r eg ion .  

4 .  L5nyi (Hungary), Demographic Model f o r  Plat6szalka Region : 

no economic model. 

5. Lznyi  (Hungary), G r a v i t y  model f o r  Urban I n f l u e n c e  Areas : 

s i z e  of r e g i o n s  is  t o o  small. 

6 .  R e c h n i t z e r  (Hungary), Input-Output  Model f o r  South-Trans- 

danubia  : o n l y  one r e g i o n  

Table 1 : Models n o t  i n c l u d e d  i n  t h e  summary d e s c r i p t i o n  

1 .  Courbis  (F rance ) ,  REGIS : s e e  d e s c r i p t i o n  of REGINA. 

2 .  Fukuchi  ( J a p a n ) ,  Four Region Econometr ic  Model : s e e  

d e s c r i p t i o n  of Nine Region ~ o l i t i c o  Economic Model. 

3 .  Fukuchi  ( J apan ) ,  Nine Region Model: s e e  d e s c r i p t i o n  

of Nine Region P o l i t i c o  Economic Model. 

4 .  Hoffman (Canada) ,  Canada/US Input-Output  Model : s e e  

d e s c r i p t i o n  of s t a t i s t i c s  Canada I n t e r p r o v i n c i a l  Input-Ouput 

Model. 

5. Mol le  e t  a l .  ( N e t h e r l a n d s ) ,  RESPON : s e e  d e s c r i p t i o n  of FLEUR. 

6 .  Sevaldson  e t  a l .  (Norway), D R ~ M  : s e e  d e s c r i p t i o n  of REGION. 

Table  2 : Models c l o s e l y  r e l a t e d  t o  models  c o n t a i n e d  i n  t h e  overview. 







I .  GENERAL INFORMATION 

1.1. Model Name Interregional Multilevel Population-~mployment Model for the F.R.G. 

1.2. Model Builders Herwig Birg 

1 .3. Responsible German Institute for Economic Research, Berlin (W), Federal Republic of Germany 
Organizations 

1.4. Publication An Interregional Population-Employment Elodel for the Federal Republic of Germany : 
Methodology and Forecasting Results for the year 2000, Papers of the Regional Science 
Association, vol. 47, 1981 

1.5. Development Stage Operational since appr. 198G. 

1.7. Country 

2. MODEL PURPOSE 

2.1. General Purpose 

2.2. Specific Purpose 

1.6. Time Period Regional data is available from 1961 to 1970; national data is more up to date; 
the model is meant for the medium and long term: it yields predictions for 1990 with 
1970 as the base period. 

Federal Republic of Germany 

I. Forecasting studies, 2. Analytical studies, 3. Planning studies (ex-ante) 

Generationofre;liableferecasts asa basis for investment decisions in the framework of 
interregional traffic planning. 

3. MODEL ELEMENTS 

3.1. Model Size regions : 79 (the model also contains partitionings into 1 1  and 2 regions) 
industries : 44 
exogenous variables : 766 
endogenous variables : 753 
equations (and inequalities) : 2940 

3.2. Exogenous Variables ~ational : sectoral growth rates of production and employment; foreign migration; mortality 
rates 

Regional : natural increase of the initial population stock; upper and lower boundaries for 
activity rates 

3.3. Endogenous Variables National : population size, employment, activity rate, unemployment 
Regional : population size, rmplovment, activity rate, unemployment, in-and outminrat.ion to 

other regions and countries, comnuter balance, number of employees due to the 
regional-share-component of shift analysis. 

4. MODEL STRUCTURE 

4.1. Production 
Technology 

The model does not contain an explicit production function or input-output relationships. 
Labour is the only production factor considered. The regional demand for labour is determined 
by means of exogenous national growth rates applied to employment in the base period plus a 
regional share component. 

4.2. Interregional and Not present 
International Trade 
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GENERAL INFORMATION 

Model Name 

Model Builders 

Responsible 
Organizations 

Publication 

Development Stage 

Time Period 

Country 

MODEL PURPOSE 

General Purpose 

Specific Purpose 

MODEL ELEMENTS 

Model Size 

Exogenous Variables 

Endogenous Variables 

MODEL STRUCTURE 

Product ion 
Technology 

Interregional and 
International Trade 

Hessen-Model (A Multiperiod, Mu1 tiregional, Multisectoral Decision Hodel) 

R. Thoss, M. Agnew, G. Bougioukos, G. Erdmann, A. Hermann, B. Spiekermann 

Sonderforschungsbereich 26, Raumordnung und Raumwirtschaft, Westfalische Wilhelms ~niversitat 

G. Bougioukos, and G. Erdmann, An Evaluation of Spatial Planning Objectives by Means of a 
Multiperiod, Multiregional and Multisectoral Decision Model - Presentation and ~iscuss'ion of 
certain results for the State of Bessen, Working Paper No. 28, Sonderforschungsbereich 26 
Raumordnung und Raumwirtschaf t , ~iins ter , 1980 (in German) 
The model is operational since appr. 1976. 

The model is based on data from 1960 to 1975. 

Federal Republic of Germany (State of Hessen) 

1. Planning studies (ex-ante), 2. Planning studies (ex-post), 3. Analytical studies 

To calculate the opportunity costs of socio-economic targets for regional development. 

regions : 6 (5 sub-regions of the state of Hessen and the rest of the FRG) 
sectors : 15 
exogenous variables : appr. 350 
endogenous variables : appr. 1150 
equations (inequalities) : 5 1330 
National : expenditures for public finance 
Regional : population forecasts (without migration), technical progress 

National : production, imports, exports, private consumption, public consumption, private 
investments, pub1 ic investments, population 

Regional : idem (plus employment and financial transfers between national and regional authorities) 

Input-output. Productionfunctions of the Cobb-Douglas type with capital and labour (and 
land, in case of agriculture) as productionfactors have been estimated. In the model, a 
linearlized version of the productionfunction is employed. 

Interregional and international trade are taken into account. For each region the volun\e of 
imports and exports to the aggregate of all other regions is determined. 



4.3. Other  I n t e r r e g i o n a l  
Linkages 

4 . 4 .  Nat ional-Regional  
Links 

4.5. Supply and Demand 
C o n s i d e r a t i o n s  

4.6.  Equ i l ib r ium 
Assumptions 

4.7.  Treatment of p r i c e s  

4.8. Dynamics 

4.9.  Func t iona l  Forms 

4.10.  S o l u t i o n  Techniques 

5. ESTIMATION AND 
VALIDATION 

5.1 . E s t i m a t i o n  

5 .2 .  V a l i d a t i o n  

I n t e r r e g i o n a l  m i g r a t i o n .  (Interregional d i f f u s i o n  of p o l l u t i o n  i s  i n c l u d e d  i n  one of t h e  
e x t e n s i o n s  of t h e  Hessen-Model.) 

The model u s e s  a  bottom-up approach t o  a lmos t  a l l  v a r i a b l e s .  A top-down approach i s  a p p l i e d  
t o  t h e  f i n a n c i a l  t r a n s f e r s  be tween n a t i o n a l  and r e g i o n a l  a u t h o r i t i e s .  

Regional  p r o d u c t i o n  i s  de te rmined  s i m u l t a n e o u s l y  w i t h  t h e  r e g i o n a l  supp ly  of p r o d u c t i o n  f a c t o r s  
and w i t h  r e g i o n a l  f i n a l  demand components. Hence, t h e  model i s  c h a r a c t e r i z e d  by a  mixed supply-  
demand o r i e n t a t i o n .  

On t h e  l abour  and p roduc t  m a r k e t s ,  demand and supp ly  a r e  n o t  n e c e s s a r i l y  e q u a l .  

P r i c e s  a r e  n o t  i n c l u d e d  

The model i s  dynamic 

The r e l a t i o n s h i p s  a r e  l i n e a r  (non- l inea r  f u n c t i o n s  a r e  l i n e a r i z e d )  

L i n e a r  p r o g r a m i n g  

C o e f f i c i e n t s  have been e s t i m a t e d  by means of  OLS 

The model h a s  been s i m u l a t e d  f o r  t h e  p e r i o d  1970-1985. Simulated growth r a t e s  of p r o d u c t i o n  
volumes a r e  c l e a r l y  h i g h e r  than r e a l i z e d  growth r a t e s .  This  i s  n o t  s u r p r i s i n g ,  s i n c e  t h e  
model aims a t  d e s c r i b i n g  t h e  most d e s i r a b l e ,  r a t h e r  than t h e  most p robab le  r e g i o n a l  developments .  

6. MODEL USE 

6.1.  Model Users The model h a s  been used by a  n a t i o n a l  and a  r e g i o n a l  p l a n n i n g  a u t h o r i t y ,  a s  w e l l  a s  by the  
model b u i l d e r s .  

6.2.  Main A p p l i c a t i o n s  De te rmina t ion  of e f f e c t s  of t r a n s f e r s  between n a t i o n a l  and r e g i o n a l  a u t l l o r i t i e s ,  e v a l u a t i o n  of 
e f f e c t s  of i n f r a s t r u c t u r e  i n v e s t m e n t s ,  a n a l y s i s  of consequences of t e c h n i c a l  change on r e g i o n a l  
p o l  i c y  t a r g e t s .  

b . 3 .  Documentation - Documentation abou t  s t r u c t u r e  and l i m i t a t i o n s  : a v a i l a b l e  
- User manual, t e s t i n g  d a t a  : a v a i l a b l e  t o  a  c e r t a i n  e x t e n t  
- Documentation e n a b l i n g  one t o  r e p l i c a t e  t h e  model : a v a i l a b l e  t o  a  c e r t a i n  e x t e n t  



GENERAL INFORMATION 

Model Name Nordrhein-Wes tfalen Model 

Model Builders C. Schonebeck 

Responsible Sonderforschungsbereich 26, Raumordnung and Rawirtschaf t, ~iinster, Federal Republic 
Organizations of Germany 

Publication C. ~chonebeck, Regionale ~rbeits~latzentwick1;n~ und interreeionale~obilitzt : Ein 
Simulationsmodell flr Nordrhein-Westfalen. In : Mitteilungen des Informationskreises fiir 
Raumplanung,Heft 16, Dortmund, Universitzt Dortmund, 198 1 

Development Stage The model building is still ongoing 

Time Period The main data is based on 1970 - 1979. The model is meant for the medium and long term. 

Country Federal Republic of Germany : state of Nordrheinland-Westfalen 

MODEL PURPOSE 

General Purpose I. Planning studies (ex-ante) , 2. Forecasting Studies, 3 .  Planning studies (ex-post) 

Specific Purpose Explanation and forecasting of regional development based on attractiveness differentials 
between regions. Computing the spatial consequences of economic/social/technical change. 
Computing the effects of public policies on regional development. 

MODEL ELEMENTS 

Model Size regions : 34 labour market regions in Nordrhein-Westfalen plus 13 external regions. 
This model has been linked with a location model for the Dortmund region, 
consisting of 30 Zones. For certain districts within zones landuse 
models have been developed. 

sectors : 4 0  
exogenous variables : 
endogenous variables : 
equations : the model consists of appr. 4000 Fortran statements 

Exogenous Variables National : sectoral growth rates of employment, in- and outmigration,demo-economic parameters 
Regional : none 

Endogenous Variables National : none 
Regio~lal : population, employment sectoral production, housing, infrastructure, commuting and 
migration matrices. 

MODEL STRUCTURE 

Production Technology 



4 . 2 .  I n t e r r e g i o n a l  and Not inc luded  
I n t e r n a t i o n a l  Trade 

Other I n t e r r e g i o n a l  I n t e r r e g i o n a l  m i g r a t i o n  and commuting have been modelled by means of the  g r a v i t y  model 
Linkages 

Nat ional-Regional  A top-down approach h a s  been adopted f o r  v a r i a b l e s  such a s  : employment, hous ing  and 
Links i n f r a s t r u c t u r e  

Supply-Demand 
Cons idera t ions  

Equi l ib r ium Demand and supp ly  a r e  n o t  n e c e s s a r i l y  equa l  on t h e  l a b o u r  and hous ing  market 
Assumptions 

Treatment of P r i c e s  P r i c e s  do n o t  p l a y  an  e x p l i c i t  r o l e  i n  the  model 

Dynamics The model i s  dynamic 

Func t iona l  Forms Various  forms have been used 

S o l u t i o n  Techniques 

ESTIMATION AND VALIDATION 

5.1.  Es t imat ion  The model h a s  been e s t i m a t e d  by means of OLS 

5.2. V a l i d a t i o n  S imula t ions  w i t h  t h e  model  have been compared w i t h  r e a l  world  d a t a .  For  t h e  demographic 
v a r i a b l e s  t h e  r e s u l t s  were b e t t e r  than f o r  t h e  economic v a r i a b l e s  

6 .  MODELUSE 

6.1 .  Model Users The model h a s  been used by t h e  model b u i l d e r  

6.2.  Main A p p l i c a t i o n s  

6.3. Documentation - Documentation abou t  t h e  s t r u c t u r e  and l i m i t a t i o n s  : a v a i l a b l e  t o  a  c e r t a i n  e x t e n t  
- User manual, t e s t i n g  d a t a  : n o t  a v a i l a b l e  
- Documentation e n a b l i n g  one t o  r e p l i c a t e  t h e  model : n o t  a v a i l a b l e  

7 .  DISTINGUISHING The model performs t h e  upper  l e v e l  of a  h i e r a r c h i c a l  demo-economic model w i t h  t h r e e  
FEATURES s p a t i a l  l e v e l s  




































































































































































































































































