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ABSTRACT 

This paper  d e a l s  wi th  t h e  t r ea tmen t  of t h e  i n t e r n a t i o n a l  

l i nkages  and t h e  r e l a t i o n s h i p s  between f o r e i g n  f lows and i n t e r -  

r e g i o n a l  ones ,  i n  a c o n t e x t  of a b i r e g i o n a l  input -ou tpu t  model, 

which w i l l  be b u i l t  w i t h i n  t h e  Tuscany case  s tudy .  

I n  t h e  f i r s t  p a r t  of t h e  paper ,  d i f f e r e n t  approaches a r e  

surveyed wi th  r e f e r e n c e  t o  some e x i s t i n g  models i nc lud ing  1/0 

ma t r i ce s ,  even i f  t hey  were n o t  des igned a t  a b i r e g i o n a l  l e v e l .  

The second p a r t  of  t h e  paper aims a t  d e s c r i b i n g  t h e  

approach we have fol lowed i n  des ign ing  t h e  model f o r  t h e  Tuscany 

r eg ion  wi th  r e s p e c t  t o  t h e  i n t e r n a t i o n a l  t r a d e  components. 
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INTERNATIONAL TRADE LINKAGES I N  INTER- 
REGIONAL 1/0 ECONOMIC MODELING: THE 
MODEL FOR THE TUSCANY CASE STUDY 

A. C a v a l i e r i  

1. INTRODUCTION 

Even i f  t h e  n a t i o n a l  economic v a r i a b l e s  of r eg ions  w i t h i n  

a  n a t i o n  and t h e  l i n k a g e s  between them a r e  t h e  c o r e  of  t h e  ana- 

l y s i s  i n  most i n t e r r e g i o n a l  and m u l t i r e g i o n a l  models, i n  some 

r e g i o n s ,  t h e  i n t e r n a t i o n a l  t r a d e  l i n k a g e s  have a  s p e c i f i c  and 

r e l e v a n t  l o c a l  r o l e .  

The impacts of t h e  changes i n  t h e  i n t e r n a t i o n a l  d i v i s i o n  

of  l a b o r  over  a  n a t i o n  a r e  n o t  uniform wi th  r e s p e c t  t o t h e  s i n g l e  

r eg ions .  I n  f a c t ,  t h e  n a t i o n a l  import  and expor t  f i g u r e s  a r e  

pure  s t a t i s t i c a l  e n t i t i e s ,  because t h e  d i f f e r e n t  e x p o r t  and 

import  s p e c i a l i z a t i o n  and f o r e i g n  market o r i e n t a t i o n s  a t  r e g i o n a l  

l e v e l .  

I n  a d d i t i o n ,  some r eg ions  have a  s p e c i f i c  r o l e  i n  a c t i n g  a s  

t r a d e  i n t e r m e d i a r i e s  towards f o r e i g n  c o u n t r i e s  by d i s t r i b u t i n g  

import  f lows and by c o l l e c t i n g  expor t  f lows v i a  i n t e r r e g i o n a l  

t r a d e .  

I n  s p i t e  o f  t h e s e  c o n s i d e r a t i o n s ,  i n t e r n a t i o n a l  t r a d e  f lows 

a r e  very seldom regarded a s  a f f e c t e d  by r e g i o n a l  de te rminants .  

This  paper d e a l s  w i th  t h e  t r ea tmen t  of t h e  i n t e r n a t i o n a l  

l i nkages  and r e l a t i o n s h i p s  between f o r e i g n  f lows and i n t e r r e -  

g i o n a l  ones i n  t h e  c o n t e x t  of  a  b i r e g i o n a l  1/0 model which w i l l  



be b u i l t  f o r  t h e  Tuscany r eg ion ,  w i t h i n  t h e  Tuscany Case Study 

P r o j e c t . *  

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

from a  bottom-up p o i n t  o f  view, d e r i v e s  from t h e  f a c t  t h a t  t h e  

r e g i o n a l  e x p o r t ,  i n  Tuscany, ha s  shown a  h igh  e l a s t i c i t y  o f  i t s  

weight  on n a t i o n a l  e x p o r t  accord ing  t o  t h e  i n t e r n a t i o n a l  demand 

c y c l e s  (A.  C a v a l i e r i ,  1 9 8 0 ) .  

The r e g i o n a l  h i g h  s p e c i a l i z a t i o n  i n  some t y p i c a l  "mature" 

p roduc t s  i s  t h e  main e x p l a n a t o r y  f a c t o r  o f  such s t r o n g  f l u c t a -  

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

e x p o r t  o f  t h e  k ind  o f  commodity i s  f a i r l y  d i f f e r e n t  i n  Tuscany and 

i n  t h e  res t  o f  I t a l y .  A top-down appraoch based  on f i x e d  s h a r e  

o f  n a t i o n a l  e x p o r t  f lows  does  n o t  produce ,  i n  t h i s  c a s e ,  s i g n i f i -  

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

I n  a d d i t i o n ,  t h e  model is  aimed t o  t a k e  i n t o  c o n s i d e r a t i o n  

t h e  i n t e r r e l a t i o n s  between 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  t r a d e  

which i s  normal ly  n e g l e c t e d ,  even i f  t h e y  p l a n  an  impor t an t  r o l e  

i n  a  s m a l l ,  open r e g i o n a l  economy. 

I n  t h e  f i r s t  p a r t  o f  t h e  pape r ,  d i f f e r e n t  approaches  a r e  

surveyed w i t h  r e f e r e n c e  t o  some e x i s t i n g  models i n c l u d i n g  r e g i o n a l  

1/0 m a t r i c e s  even i f  t h e y  w e r e  n o t  des igned  a t  a  b i r e g i o n a l  l e v e l .  

I n  f a c t ,  w e  have  f a c e d  t h e  n a t u r e  o f  such models by r e f o r m u l a t i n g  

them i n  o r d e r  t o  c a r r y  on some p o s s i b l e  approaches  i n  t r e a t i n g  

i n t e r n a t i o n a l  and i n t e r r e g i o n a l  t r a d e  i n  a n  1/0 b i r e g i o n a l  model. 

The c h o i c e  o f  t h e  models as w e l l  a s  t h e i r  r e f o r m u l a t i o n  i n t o  

a  b i r e g i o n a l  c o n t e x t ,  i s  a ve ry  p e r s o n a l  one .  

Our s e l e c t i o n  was made i n  o r d e r  t o  i n t r o d u c e  t h e  second p a r t  

o f  t h e  paper  which aims a t  d e s c r i b i n g  t h e  approach w e  have f o l -  

lowed i n  d e s i g n i n g  t h e  model f o r  t h e  Tuscany r e g i o n  w i t h  r e s p e c t  

t o  t h e  i n t e r n a t i o n a l  t r a d e  components. 

* 
Thi s  p r o j e c t  i s  be ing  c a r r i e d  o u t  by t h e  Regional  Development 

Group o f  IIASA i n  c o o p e r a t i o n  w i t h  IRPET (Regional  I n s t i t u t e  f o r  
Economic P lann ing  o f  Tuscany) and IASI ( I n s t i t u t e  f o r  Systems 
Ana ly s i s  and I n f o r m a t i c s ) .  



2 .  SOME EXAMPLES ON DIFFERENT APPROACHES I N  THE TREATMENT 
OF INTERNATIONAL AND INTERREGIONAL TRADE 

A s  we s t a t e d  above, i n  t h i s  paragraph,  some examples de r ived  

from e x i s t i n g  models w i l l  be shown. I t  i s  impor tan t  t o  no te  t h a t  

we w i l l  n o t  d e a l  wi th  t h e  procedures  used i n  e s t i m a t i n g  t h e  t r a d e  

c o e f f i c i e n t s  o r  t h e  g ros s  f lows;  a t t e n t i o n  w i l l  be given on ly  t o  

t h e  approach used i n  i n c l u d i i g  t h e  i n t e r n a t i o n a l  and i n t e r r e g i o n a l  

t r a d e  i n t o  an 1/0 model. 

Because t h e  models analyzed were designed i n  o r d e r  t o  focus  

a t t e n t i o n  on d i f f e r e n t  aims,  t h e  o r i g i n a l  s t r u c t u r e s  a r e  q u i t e  

d i f f e r e n t .  The examples we have chosen a r e  n e v e r t h e l e s s  t h e  

c l o s e s t  t o  t h e  model s p e c i f i e d  f o r  t h e  Tuscany r eg ion ,  even i f  

t h i s  one is  a  b i r e g i o n a l  one whereas most surveyed models a r e  

m u l t i r e g i o n a l  ones .  

An e x t e n s i v e  comparative s tudy  of m u l t i r e g i o n a l  economic 

models i s  c u r r e n t l y  performed by t h e  Regional Development Task 

a t  IIASA, and t h e  Free  Un ive r s i t y ,  Amsterdam ( s e e  Nijkamp and 

R ie tve ld ,  1980) .  Within t h i s  s tudy ,  a  p re l imina ry  comparison 

on 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  l i n k a g e s  i n  m u l t i r e g i o n a l  

economic models was c a r r i e d  o u t  by F. Sn ickars  (1981) .  

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

of t h e  b i r e g i o n a l  1/0 model f o r  t h e  Tuscany r eg ion ;  f o r  t h i s  

reason ,  a  common l i s t  of  r e l a t i o n s  i s  used i n  o r d e r  t o  make 

e a s i e r  t h e  comparison between t h e  d i f f e r e n t  approaches and t h e  

scheme designed f o r  t h e  Tuscany model. 

I n  t h e  r e s t  of  t h e  paper ,  t h e r e f o r e ,  t h e  fo l lowing  n o t a t i o n s  

a r e  used: 

Var iab les :  

XT,  XR = g r o s s  p roduc t ion  v e c t o r  i n  Tuscany and t h e  r e s t  of  

I t a l y ;  

FT, FR = i n t e r n a l  f i n a l  demand v e c t o r  i n  Tuscany and t h e  r e s t  

of I t a l y ;  
R T 

M T l  MR = i n t e r r e g i o n a l  import  v e c t o r  i n  Tuscany and t h e  r e s t  of 

I t a l y ;  
W W  

ET,  ER = f o r e i g n  e x p o r t  v e c t o r  i n  Tuscany and t h e  r e s t  of  I t a l y ;  

W CIJ 
MT,  MR = i n t e r n a t i o n a l  import  v e c t o r  i n  Tuscany and t h e  r e s t  of 

I t a l y ;  



R ET, E: = i n t e r r e g i o n a l  e x p o r t  v e c t o r  i n  Tuscany and t h e  res t  o f  

I t a l y ;  

= v e c t o r  and s c a l a r  o f  n a t i o n a l  expor t ;  E ~ ,  E~~ 

NET, NER = n e t  i n t e r r e g i o n a l  t r a d e  i n  Tuscany and t h e  res t  o f  I t a l y .  

Pa ramete r s  : 

AT, AR = 1/0 m a t r i x  o f  t e c h n o l o g i c a l  c o e f f i c i e n t ;  

d i a g o n a l  m a t r i x  o f  f o r e i g n  impor t  s h a r e s  o f  demand 

components ,  Tuscany and t h e  res t  o f  I t a l y ;  

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

p r o d u c t i o n ,  Tuscany and t h e  res t  o f  I t a l y ;  

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

consumption,  Tuscany and t h e  rest o f  I t a l y ;  

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

f i n a l  demand, Tuscany and t h e  res t  o f  I t a l y ;  

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

demand components ,  Tuscany and t h e  res t  o f  I t a l y ;  

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

g r o s s  p r o d u c t i o n ,  Tuscany and t h e  res t  o f  I t a l y ;  

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

i n t e r m e d i a t e  consumption;  

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

i n t e r n a l  f i n a l  demand, Tuscany and t h e  rest o f  I t a l y ;  

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

( s ca l a r ) ,  Tuscany and t h e  res t  o f  I t a l y ;  

E E = d i a g o n a l  m a t r i x  o f  f o r e i g n  e x p o r t  s h a r e  o f  n a t i o n a l  T' R 
e x p o r t  ( v e c t o r ) ,  Tuscany and t h e  res t  o f  I t a l y .  

2.1 The Scheme o f  t h e  REGAL Model 

T h i s  m u l t i r e g i o n a l  o p t i m i z a t i o n  model f o r  t h e  a l l o c a t i o n  o f  

p r i v a t e  and p u b l i c  i n v e s t m e n t ,  p r o d u c t i o n ,  employment and popula-  

t i o n  o v e r  economic s e c t o r s  and r e g i o n s ,  (see F. S n i c k a r s  and A.  

Granholm, 1981) i s  n o t  aimed t o  t r e a t  e x p l i c i t l y  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  t r a d e .  

N e v e r t h e l e s s ,  t h e  l i n k a g e s  between t h e  r e g i o n a l  economic 

v a r i a b l e s  and t h e  e x t e r n a l  t r a d e  f lows  a r e  t r e a t e d  i n  a way which 



i s  normally followed i n  many o t h e r  i n t e r r e g i o n a l  models based on 

t h e  top-down approach. 

I f  we re formula te  t h e  REGAL model i n  a b i r e g i o n a l  one,  and 

we s p e c i f y  on ly  t h e  e x t e r n a l  f lows,  we g e t  t h e  fo l lowing  s t r u c -  

t u r e  : 

where 

I n  terms of  t h e  m u l t i p l i e r ,  we have: 

- 
A I\ w A 

XR = [ ( I  + pR + mR) - A R l - '  (FR + E~ EN + mTXT) . 

Both t h e  imports  from t h e  o t h e r  r eg ion  and from t h e  r e s t  

of t h e  world a r e  determined endogenously a s  a f i x e d  s h a r e  of t h e  

r e g i o n a l  g r o s s  p roduc t ion ;  i n  t h e  c u r r e n t  l i t e r a t u r e  t h a t  it 

means they  a r e  supposed t o  be of  a complementary type .  The import  

f lows do n o t  a f f e c t  t h e  ma t r ix  A and t h e  f i n a l  demand components 

according t o  t h e  scheme: f i n a l  demand + 1/0 ma t r ix  + gross  pro- 

duc t ion  + import .  

No s p e c i f i c a t i o n  i s  given on t h e  import  s h a r e  of t h e  1/0  

c o e f f i c i e n t s  and of t h e  f i n a l  demand components a s  can be shown 

i n  Figure  1 .  



REST OF THE WORLD - - 
TU SCANY REST OF ITALY 

F igure  1 .  Ex te rna l  t r a d e  scheme i n  t h e  REGAL model. 

Looking a t  F igure  1 it i s  a l s o  c l e a r  t h a t  t h e  i n t e r r e g i o n a l  

t r a d e  does n o t  i nc lude  f o r e i g n  produc t ion ,  i . e .  it i s  supposed 

t h a t  t h e  r e g i o n a l  import  meets on ly  complementary needs i n s i d e  

t h e  impor te r  r eg ion  i t s e l f .  

A s  f a r  a s  t h e  r e g i o n a l  e x p o r t  f lows t o  t h e  r e s t  of  t h e  world 

a r e  concerned,  they  a r e  e s t ima ted  a s  a  f i x e d  s h a r e  of t h e  n a t i o n a l  

v e c t o r ,  which i s  exogenously de r ived  from a  n a t i o n a l  model where 

c o n s t r a i n t s  by BOP (Balance of Payment) a r e  supposed t o  e x i s t .  

This  model i s  designed i n  o r d e r  t o  focus  a t t e n t i o n  on t h e  

i n t e r r e g i o n a l  impact of  some p lanning  p o l i c i e s .  A l l  t h e  v a r i a b l e s  

t h a t  a r e  n o t  s u b j e c t e d  t o  p lanning  p o l i c y  ( a s  t h e  i n t e r n a t i o n a l  

f lows a r e )  a r e  t r e a t e d  i n  a  s imple  way which becomes even s impler  

when t h e  model i s  re formula ted  i n  a  b i r e g i o n a l  form. 

2 . 2  The Scheme of t h e  VERDI Model 

This  b i r e g i o n a l  input -ou tpu t  model (P. Costa ,  L .  Ma l f i ,  D .  

M a r t e l l a t o ,  1980) was designed i n  o r d e r  t o  ana lyze  t h e  i n t e r d e -  

pendencies between a  s i n g l e  reg ion  and t h e  r e s t  of t h e  count ry .  



I t  i s  an open and s t a t i c  model where t h e  components of t h e  f i n a l  

demand a r e  exogenously determined.  

The input -ou tpu t  model i s  c lo sed  only wi th  regard  t o  i n t e r -  

r e g i o n a l  t r a d e ,  accord ing  t o  t h e  Chenery-Moses approach (Chenery 

and Cao-Pinna, 1953) ,  a p p l i e d  t o  I t a l y  more than  twenty y e a r s  

ago. 

The g e n e r a l  s t r u c t u r e  of  t h e  VEXDI model i s  t h e  fo l lowing:  

- 
W T W T 

XR = [ ( A  X + 5) - MR - MR]  + ER + ER , R R 

where 

by s u b s t i t u t i n g ,  we have: 

- 1 3 
X~ 

= [ I  - ( I - m  - p  ) A  1 [ ( l - m R - p R ) ~ R  + m (A x +FT) + ETl  
R R R  T T T  

The imports  from t h e  o t h e r  r eg ion  a s  wel l  a s  from t h e  r e s t  

of  t h e  world a r e  s p e c i f i e d  a s  a f i x e d  s h a r e  of t h e  demand com- 

ponents ,  both i n t e rmed ia t e  and f i n a l  ones ,  excluding expor t  f lows 

a s  shown i n  Figure  2 .  

The i n t e r n a l  demand i s  s p l i t  i n t o  domestic and e x t e r n a l  

components; by t h i s  way, imports  a r e  supposed t o  be compet i t ive  

and t h e  m u l t i p l i e r  e f f e c t  i s  e s t ima ted  according t o  t h e  fo l lowing  

scheme: f i n a l  demand (reduced by import  p ropens i ty )  + 1/0 ma t r ix  



(where t h e  c o e f f i c i e n t s  a r e  reduced by t h e  same impor t  propen- 

s i t y )  + g r o s s  p roduc t i on .  
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Figu re  2 .  E x t e r n a l  t r a d e  scheme i n  t h e  VERDI model. 

A s  i n  t h e  former node l ,  a l s o  h e r e ,  t h e  f o r e i g n  p roduc t i on  

goods a r e  n o t  i nc luded  i n  t h e  b i r e g i o n a l  t r a d e  which i s  concerned 

on ly  w i t h  n a t i o n a l  p roduc t i on  consumed i n s i d e  t h e  coun t ry .  

The model i s  de s igned  i n  o r d e r  t o  e v a l u a t e  t h e  impact  e f f e c t s  

on t h e  economy of  a  r e g i o n  from changes  i n  t h e  n a t i o n a l  economic 

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

t h e  t r a d e  p a t t e r n s  between t h e  r e g i o n s  and t h e  rest o f  t h e  coun t ry .  

2 . 3  The Scheme of  t h e  MORSE Model 

The MORSE model, (L. Lundqvis t ,  1 9 8 1 ) ,  i s  a  dynamic m u l t i -  

r e g i o n a l  I / O  model aimed t o  i n t e g r a t e  economic, employment and 

energy  p l ann ing  i n  a  r e g i o n a l  p e r s p e c t i v e .  

T h e o r e t i c a l l y ,  t h e  model combines t r a i t s  from inpu t -ou tpu t  

a n a l y s i s ,  i n t e r r e g i o n a l  programming and e q u i l i b r i u m  growth t h e o r y .  

A s  t h e  model i s  concerned mainly  w i t h  an  o b j e c t i v e  f u n c t i o n  

r e p r e s e n t i n g  g o a l s  i n  economic, employment and energy  p l ann ing ,  

t h e  e x t e r n a l  t r a d e  f lows  a r e  n o t  t h e  c o r e  o f  t h e  a n a l y s i s .  

Neve r the l e s s ,  some s p e c i f i c a t i o n s  i n  t h e  t r e a t m e n t  o f  t h e  l i n k a g e s  

t o  t h e  res t  o f  t h e  wor ld  w i t h i n  a  top-down approach,  cou ld  be  

i n t e r e s t i n g  even i n  a  b i r e g i o n a l  1/0 model more o r i e n t e d  t o  a  

bet ter  s p e c i f i c a t i o n  of  t h e  i n t e r n a t i o n a l  t r a d e .  



By reformulating the MORSE model's structure into a bi- 

regional model, we get the following structure: 

W R W R 
X~ 

+ M ~ =  [(AX +FT) -MTl + E T + E T  t 
T T 

where 

In terms of the multipliers, we have: 

XR = [(l+GR) - (l-m;)~~]-' [FT(l-mi) + m'A T T T  X + m"F T T + E'E R TN 
W 

As far as the scalar of national export is concerned, W 

is constrained at the national level by BOP goals: 

A specific feature of this model is the different treatment 

of import between interregional and international flows (Figure 

3). Whereas the first ones are considered as competitive and 

therefore are linked to demand components, the second ones are 

supposed to be complementary and are linked to regional gross 

production. 



Figu re  3 .  E x t e r n a l  t r a d e  scheme i n  t h e  MORSE model. 

I n  a d d i t i o n ,  by p e r m i t t i n g  d i f f e r e n t  r a t e s  o f  s e l f - s u f f i c i e n c y  

f o r  i n t e rmed ia ry  goods and f o r  f i n a l  demand, t h e  Chenery-Moses 

framework i s  somewhat ex tended .  

A s  i n  t h e  o t h e r  models surveyed u n t i l  now, t h e  i n t e r r e g i o n a l  

t r a d e  i s  concerned o n l y  w i t h  domest ic  p roduc t i on  demanded i n s i d e  

t h e  coun t ry .  

A s  f a r  a s  t h e  r e g i o n a l  e x p o r t  i s  concerned,  a  m a t r i x  s h a r e  

i s  used t o  breakdown a t  t h e  r e g i o n a l  and s e c t o r a l  l e v e l  t h e  t o t a l  

n a t i o n a l  e x p o r t  which i s  d e r i v e d  from a  n a t i o n a l  economet r i c  model. 

I n  o r d e r  t o  a v o i d  t h e  s t r o n g  assumpt ion on t h e  f i x e d  c o e f f i -  

c i e n t s  o f  t h a t  m a t r i x  t h e  pa ramete r s  €4, EK a r e  s u b j e c t e d  t o  change 

o v e r  t i m e ,  a cco rd ing  t o  t h e  t r e n d s  i n  t h e  s e c t o r a l  mixing o f  t h e  

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

The same procedure  i s  adopted f o r  pa ramete r s  cT,  p R  which 

l i n k  r e g i o n a l  impor t  t o  g r o s s  p roduc t i on  i n  t h e  r e g i o n .  

I n  m a t r i x  t e r m s ,  t h e  v e c t o r  E: ( i n  r e g i o n  and r e g i o n  R )  
A 

a s  w e l l  a s  t h e  d i a g o n a l  m a t r i x  p ( i n  r e g i o n  and r e g i o n  
T R )  i s  

s p l i t  i n t o  two components i n  t h e  fo l l owing  way: 



and 

where 

t - E ~ i  Ei - - W a t  t ime t , 
E~~ 

where 

#i - -  'k - W 
a t  t ime t . 

M~~ 

While both t h e  d iagona l  ma t r ix  E *  and u*  a r e  taken a s  f i x e d  

over  t ime,  t h e  d iagona l  ma t r ix  u t  and t h e  v e c t o r  E~ a r e  sub jec t ed  

t o  change over  t ime,  according t o  h i s t o r i c a l  t r e n d s  o r  shor t - term 

f o r e c a s t s .  

I n  t h i s  way, t h e  cons i s t ency  between t h e  s e c t o r a l  mixing a t  

n a t i o n a l  and r e g i o n a l  l e v e l s  i s  achieved f o r  each t ime t .  

The model c o n t a i n s  a  t y p i c a l  n a t i o n a l  p o l i c y  v a r i a b l e  i n  

o r d e r  t o  c o n s t r a i n  t h e  f o r e i g n  f lows:  t h e  balance of payment ( B O P ) .  

Because of t h e  high dependence of t h e  e x p o r t  from exogenous i n t e r -  

n a t i o n a l  v a r i a b l e s ,  by determining BOP, t h e  model ( c lo sed  wi th  

r e s p e c t  t o  t h e  o t h e r  f i n a l  demand components) i n d i c a t e s  t h e  l e v e l  

of t h e  g ros s  p roduc t ion  which i s  c o n s i s t e n t  wi th  t h e  e x p o r t  f lows.  



2 . 4  The Scheme of  t h e  REGIS Model 

The REGIS model ( R .  Courbis  and G .  C o r n i l l e a u ,  1978 )  i s  a  

reduced form o f  t h e  n a t i o n a l  REGINA model. Both models a r e  o f  

t h e  m u l t i r e g i o n a l ,  inderdependen t  k i n d ,  b u i l d  around a  c o r e  con- 

s t i t u t e d  by a  p roduc t i on  model of  i npu t -ou tpu t  t y p e .  

The s e c t o r a l  d i s a g g r e g a t i o n ,  a s  w e l l  a s  t h e  t e r r i t o r i a l  

one,  is  h i g h l y  d e t a i l e d ;  t h e  model t a k e s  i n t o  accoun t  t h e  i n t e r -  

r e g i o n a l  m o b i l i t y  o f  many economic and s o c i a l  f a c t o r s .  

Even i f  t h e  REGIS i s  one o f  t h e  most comprehensive and 

s o p h i s t i c a t e d  m u l t i r e g i o n a l  models,  t h e  i n t e r r e g i o n a l  t r a d e  i s  

n o t  s p e c i f i e d  i n  t e r m s  o f  g r o s s  f lows .  On t h e  o t h e r  hand, t h e  

REGIS model i s  a  good example of  a  d e t a i l e d  and t h e o r e t i c a l l y  

j u s t i f i e d  t r e a t m e n t  o f  f o r e i g n  t r a d e  a t  a  r e g i o n a l  l e v e l .  

By r educ ing  t h e  REGIS model t o  a  b i r e g i o n a l  one ,  w e  l o s e  t h e  

main s p e c i f i c  c h a r a c t e r i s t i c s  o f  t h i s  model; i n  a d d i t i o n ,  by 

f o c u s s i n g  ou r  a t t e n t i o n  on t h e  e x t e r n a l  t r a d e  f lows a t  a  r e g i o n a l  

l e v e l ,  w e  ana lyze  a  p a r t  o f  t h e  model which i s  n o t  s p e c i f i e d  a s  

t h e  m u l t i r e g i o n a l  t r a d e  i s  concerned.  

By b e a r i n g  i n  mind t h e s e  s t r o n g  l i m i t a t i o n s ,  t h e  b i r e g i o n a l  

s t r u c t u r e  of  t h e  REGIS model i s  a  ve ry  s imple  one:  

NER 

where 

NET = -NER . 

The m u l t i p l i e r  o f  t h e  model i s  t h e  t r a d i t i o n a l  L e o n t i e f f  

i n v e r s e  ma t r i x :  

- 1 
XT = [ I  - AT] 

W 
!F-,. - MT + E: + NET) , 



I n  t h i s  s t r u c t u r e  no d i r e c t  impact  o f  t h e  i n t e r r e g i o n a l  

t r a d e  f lows  i s  supposed t o  o p e r a t e  i n  t h e  p roduc t i on  and demand 

fo rma t ion  (see F igu re  4 ) ,  where a s  many o t h e r  f a c t o r s  ( n o t  t aken  

i n t o  c o n s i d e r a t i o n  h e r e )  have many i n d i r e c t  e f f e c t s  v i a  i n t e r r e -  

g i o n a l  m o b i l i t y  o r  i n t e rdependenc i e s .  
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Figu re  4. E x t e r n a l  t r a d e  scheme i n  t h e  REGIS model. 

The REGIS model employs impor t  and e x p o r t  f u n c t i o n s  econome- 

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

t r e a t m e n t  o f  impor t  w i t h  r e s p e c t  t o  c o m p e t i t i v e  o r  complernentory 

p roduc t s .  Here t h e  d i f f e r e n c e  between compe t i t i venes s  and com- 

p l e m e n t a r i t y  i s  more t h e o r e t i c a l l y  based t han  i n  most models.  

Compet i t iveness  i s  assumed t o  be determined o n l y  by n a t i o n a l  

v a r i a b l e s .  I n  t h i s  c a s e ,  t h e  r e g i o n a l  impor t  i s  e s t i m a t e d  a s  a  

f i x e d  s h a r e  o f  t h e  n a t i o n a l  one:  

For complementary goods,  i n s t e a d ,  it i s  assumed t h a t  impor t  

f lows a r e  l i n k e d  t o  t h e  growth o f  r e g i o n a l  demand and t o  t h e  pro- 

d u c t i o n  p r i c e s  r e l a t e d  t o  impor t  p r i c e s ,  v i a  an economet r i c  : 

f u n c t i o n  a t  t h e  r e g i o n a l  l e v e l :  



where 

DT = v e c t o r  o f  r e g i o n a l  t o t a l  demand ( i n d e x  numbers) ;  

P  = v e c t o r  o f  p r d d u c t i o n  p r i c e  a t  t h e  n a t i o n a l  l e v e l ;  

PM = v e c t o r  o f  impor t  a t  t h e  n a t i o n a l  l e v e l ;  

b , c  = e l a s t i c i t y  p a r a m e t e r s  (demand, r e l a t i v e  p r i c e ) .  

F o r e i g n  e x p o r t  i s  a l s o  e s t i m a t e d  by economet r i c  f u n c t i o n s  

w i t h  r e g i o n a l  s p e c i f i c a t i o n s  based on d i f f e r e n t  e l a s t i c i t y  pa ra -  

meters, where t h e  independen t  v a r i a b l e s  a r e  t h e  e x p o r t  p r i c e s  

a t  t h e  n a t i o n a l  l e v e l  (PX) : 

I n  a d d i t i o n  t o  t h e  e q u a t i o n s  t h e r e  a r e  n a t i o n a l  sums c o r r e s -  

ponding t o  r e g i o n a l  e x p o r t  and i m p o r t ,  b o t h  endogenous. Thus, 

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

which i s  a  v e r y  unusua l  p r o p e r t y  i n  t h e  c u r r e n t  modeling p r a c t i c e  

where t h e  top-down approach  i s  normal ly  used .  

3 .  A BIREGIONAL 1/0 MODEL DESIGNED FOR THE TUSCANY REGION 

T h i s  model i s  d e s i g n e d  i n  o r d e r  t o  have a  c o r e  t o  which a r e  

l i n k e d  some submodels o r i e n t e d  t o  a n a l y z i n g  s p e c i f i c  a s p e c t s  of  

t h e  r e g i o n a l  r e a l t y a n d  t h e  i n t e r d e p e n d e n c i e s  w i t h  t h e  rest o f  t h e  

n a t i o n  and t h e  r e s t  of  t h e  wor ld .  

The c o r e  o f  t h e  model i s  c o n s t i t u t e d  by t h e  1/0 m a t r i x  f o r  

t h e  Tuscany r e g i o n  which i s  a t  p r e s e n t  a v a i l a b l e  f o r  t h e  y e a r s  

1 9 7 5  and 1 9 7 7  ( b u i l t  by an  i n d i r e c t  p r o c e d u r e )  and f o r  t h e  y e a r  

1 9 7 8  ( b u i l t  by a  d i r e c t  s u r v e y  p r o c e d u r e ) .  

The l i n k a g e s  between Tuscany and t h e  rest  o f  I t a l y  a r e  based  

on t h e  t r a d e  c o e f f i c i e n t s  m a t r i x  which l i n k s  t h e  Tuscany 1/0 m a t r i x  



and t h e  res t  of  I t a l y ,  and on an i n t e r r e g i o n a l  popu la t i on  model 

which w i l l  be developed i n t o  a  demo-economic i n t e r r e g i o n a l  model. 

The l i n k a g e s  between Tuscany and t h e  res t  of  t h e  world v i a  

i n t e r n a t i o n a l  t r a d e  a r e  provided bo th  by a  r e g i o n a l  model of  

e x p o r t  (bottom-up approach)  and by a  breakdown from t h e  INFORUM 

p r o j e c t  (top-down approach)  on which IRPET i s  working i n  o r d e r  

t o  l i n k  I t a l y  t o  t h e  INFORUM model (C.  Almon and D. Nyhus, 1977) .  

P a r t i c u l a r  emphasis i s  g iven  i n  t h e  model t o  t h e  t r e a t m e n t  

of  p u b l i c  components of  t h e  f i n a l  demand i n  o r d e r  t o  ach i eve  a  

d e t a i l e d  s p e c i f i c a t i o n  of t h e  l i n k a g e s  between t h e  p u b l i c  autho-  

r i t y  expend i tu r e s  ( e s p e c i a l l y  a t  t h e  l o c a l  l e v e l )  and t h e  produc- 

t i v e  s e c t o r s .  

The g e n e r a l  scheme of  t h e  models sys tem t h a t  i s  developed 

w i t h i n  t h e  Tuscany c a s e  s t udy  i s  shown i n  F igure  5 .  

Th is  paper  d e a l s  on ly  w i t h  t h e  p a r t s  o f  t h e  model, a s  w e l l  

a s  t h e i r  l i n k a g e s ,  t h a t  a r e  concerned w i t h  e x t e r n a l  t r a d e .  These 

p a r t s  a r e  shown i n  t h e  scheme by doubled- l ined  squa re s ;  they  a r e  

concerned w i t h  r e g i o n a l  e x p o r t  and t ou r i sm  model (box A ) ,  i n t e r -  

n a t i o n a l  e x p o r t  and impor t  f i nkages  - INFORUM (box B ) ,  r e g i o n a l  

l i n k a g e s  demand f o r  consumption (on ly  t o u r i s t  consumption) and 

e x p o r t s  (box C - l ) ,  and i n t e r r e g i o n a l  t r a d e  l i n k a g e s  (box C - 2 ) .  

3.1 General  S t r u c t u r e  o f  t h e  Model w i t h  Reference t o  
I n t e r r e g i o n a l ,  I n t e r n a t i o n a l  Trade Flows and 
The i r  Linkages 

The i n t e r r e g i o n a l  t r a d e  i n t e rdependenc i e s  a r e  t r e a t e d  i n  

t h i s  model, t o  some e x t e n t ,  a s  i n  t h e  V E R D I  model; i n  a d d i t i o n ,  

a  l i n k a g e  between i n t e r r e g i o n a l  f lows and i n t e r n a t i o n a l  ones  i s  

modeled i n  o r d e r  t o  t a k e  i n t o  account  a l s o  t h e  r e - expo r t s  from 

t h e  impor t e r  r e g i o n ,  a cco rd ing  t o  t h e  fo l lowing  two schemes: 

f o r e i g n  p roduc t i on  + f o r e i g n  r e g i o n a l  import  + i n t e r -  

r e g i o n a l  e x p o r t  

f o r e i g n  r e g i o n a l  e x p o r t  + i n t e r r e g i o n a l  import  + re- 

g i o n a l  p roduc t i on  
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Figure 5. Tuscany case study: general model scheme. 
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Fore ign  r e g i o n a l  impor t  i s  n o t  supposed t o  b e  re -expor ted  

( v i a  i n t e r r e g i o n a l  t r a d e )  t o  f o r e i g n  marke t s .  

According t o  t h e s e  assumpt ions ,  t h e  g e n e r a l  s t r u c t u r e  of  

t h e  model can  be d e s i g n e d  i n  t h e  f o l l o w i n g  t e r m s :  

W R W R 
X T =  [ ( A X  + FT) - MT - MTl  + ET + ET f T T 

where 

and 

T * *  W ~ ~ = m  [ ( A X  + F R )  + m R  E R ) l  t 
R R R 

by t a k i n g  i n t o  a c c o u n t  t h a t  

w e  have 

The f i n a l  s t r u c t u r e  o f  t h e  model i n  t e r m s  of  i n p u t - o u t p u t  

i n v e r s e  m a t r i x  i s  g i v e n  by t h e  f o l l o w i n g  e q u a t i o n s :  



The 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  t r a d e  f lows  a r e  connec- 

t e d  a s  can be  i l l u s t r a t e d  by F igu re  6 .  

REST OF THE WORLD 

F igu re  6 .  E x t e r n a l  t r a d e  scheme i n  t h e  Tuscany model. 

A s  it i s  shown i n  t h i s  f i g u r e ,  t h e  i n t e r r e g i o n a l  t r a d e  i s  

concerned a l s o  wi th  impor ted  f o r e i g n  p roduc t i on  and w i t h  expo r t ed  

domest ic  p roduc t i on .  

The s p l i t  o f  t h e  n a t i o n a l  impor t  i n t o  two p a r t s  (used  i n s i d e  

t h e  impor t e r  r e g i o n  and t r a d e d  o u t s i d e  t h e  imput r e g i o n )  i s  c l e a r  

when w e  agg rega t e  t h e  two r e g i o n s .  



By d e f i n i n g  ATXT + FT = DT and A X + FR = DR w e  o b t a i n  
R R 

where 

W* 
MN = n a t i o n a l  impor t  used  i n s i d e  t h e  i m p o r t e r  

r e g i o n s  (Tuscany and t h e  rest  o f  I t a l y )  ; 

#** = n a t i o n a l  impor t  t r a d e  o u t s i d e  t h e  i m p o r t e r  

r e g i o n s  ( re -expor ted  i m p o r t )  . 

3 . 2  The Trea tment  o f  Impor t  Flows and I n t e r r e g i o n a l  Trade  

A s  f a r  a s  t h e  i m p o r t  f lows  a r e  concerned ,  t h e  main d i s t i n c -  

t i o n  which i s  u s u a l l y  made i s  between c o m p e t i t i v e  and conplemen- 

t a r y  i m p o r t s .  Whereas i n  t h e  economic t h e o r y  such  a  d i s t i n c t i o n  

i s  c l e a r  (complementary when no domes t i c  s u b s t i t u t e  i s  a v a i l a -  

b l e  i n  t h e  r e g i o n ,  c o m p e t i t i v e  when it i s ) ,  i n  r e a l i t y ,  a s  w e l l  

a s  i n  modeling work, it i s  n o t  s o .  F i r s t l y ,  by working on a  

s e c t o r a l  l e v e l  ( b r a n c h e s  o f  t h e  i n p u t - o u t p u t  m a t r i x ) ,  each  s e c t o r  

i n c l u d e s  b o t h  c o m p e t i t i v e  and complementary p r o d u c t s .  Secondly ,  

even i f  goods a r e  produced i n  t h e  r e g i o n ,  t h e  l e v e l  of  t h e  

r e g i o n a l  p r o d u c t i o n  c o u l d  n o t  b e  h igh  enough t o  m e e t  t h e  needs  

of  t h e  i n t e r n a l  demand. 

I n  t h e  r e g i o n a l  modeling work it i s  o f t e n  assumed t h a t  a l l  

t h e  impor t  f lows  a r e  e i t h e r  c o m p e t i t i v e ,  o r  complementary; i n  

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

c o m p e t i t i v e  i m p o r t s ,  t h e  d i s t i n c t i o n  w i t h  t h e  complementary i m p o r t  

i s  smooth and it h a s  no r e a l  economic b a s i s .  Taking i n t o  a c c o u n t  

t h e s e  problems,  t h e  i m p o r t s  a r e  o f t e n  c o n s i d e r e d  e i t h e r  a s  compe- 

t i t i v e  o r  complementary a c c o r d i n g  t o  a  v e r y  c r u d e  assumpt ion .  I f  

t h e  impor t  does  n o t  a f f e c t  t h e  p r o d u c t i o n  f o r m a t i o n ,  t h e  produc- 

t i o n  i s  de te rmined  by t h e  f o l l o w i n g  e q u a t i o n .  



whereas t h e  imports  a r e  determined by a  second equa t ion :  

I n  t h i s  c a s e ,  t h e  import  f lows a r e  supposed t o  be comple- 

mentary. 

I n  an oppos i t e  way, t h e  imports  a r e  t r e a t e d  a s  compet i t ive  

when they a r e  inc luded  i n  t h e  de t e rmina t ion  of  t h e  produc t ion  

v i a  t h e  fo l lowing  equa t ion :  

i f  they a r e  compet i t ive  w i th  r e s p e c t  t o  t h e  i n t e rmed ia t e  p roduc ts  

demand, and v i a  t h e  fo l lowing  equa t ion :  

i f  they a r e  compet i t ive  wi th  r e s p e c t  t o  t h e  f i n a l  demand com- 

ponents .  

I n  t h i s  l a s t  c a s e ,  t h e  imports  a r e  modeled i n  a  s i m i l a r  

way t o  t h a t  used i n  t h e  Keynesian models w i th in  an open economy. 

Taking i n t o  account  t h e s e  crude d e f i n i t i o n s ,  i n  t h e  b i r e g i o n a l  

1/0 model f o r  t h e  Tuscany r eg ion ,  t h e  imports  a r e  cons idered  

compet i t ive  bo th  f o r  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  f lows.  

I n  f a c t ,  t h i s  approach imp l i e s  on ly  t h e  assumption t h a t  a  pro- 

p o r t i o n a l  l i nkage  i s  supposed t o  l i n k  import  and i n t e r n a l  demand 

components v i a  f i x e d  c o e f f i c i e n t s ,  i . e .  no s u b s t i t u t i o n  e f f e c t  

between i n t e r n a l  and f o r e i g n  produc t ion  i s  taken i n t o  c o n s i d e r a t i o n .  

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

t h e  t r a d i t i o n a l  Chenery-Moses procedure i s  modified i n  o r d e r  t o  

i nc lude  i n  t h e  i n t e r r e g i o n a l  t r a d e  a l s o  t h e  f o r e i g n  imports  and 

e x p o r t s .  The t r a d e  c o e f f i c i e n t s  equa t ions  a r e  re formula ted  i n  
* **- * * *  

t h e  fol lowing way i f  mT = m - mT; and mx = m = m 
T R R - 



where (1-mT), a s  w e l l  a s  (1-mR) a r e  t h e  s e l f - s u f f i c i e n c y  r a t e  

w i t h  r e g a r d  t o  i n t e r r e g i o n a l  t r a d e .  

W W 
MT and MR a r e  l i n e a r l y  dependent  b o t h  from t h e  r e g i o n a l  

demand and from t h e  i n t e r r e g i o n a l  e x p o r t  ( i . e .  impor t  o f  t h e  

o t h e r  r e g i o n s )  demanded f o r  i n t e r n a l  u t i l i z a t i o n  througi ,  t h e  

p a r a n e t e r s p ? ,  p i  and P I * ,  pg*. I f  p; = p** = pT T 
and p g  = pg* 

l? 
- - pR,  w e  g e t :  

A s  i n  t h e  MORSE model,  t h e  pa ramete r s  p and pR a r e  sub j ec -  
T 

t e d  t o  change o v e r  t i m e  a cco rd ing  t o  t h e  expec t ed  changes i n  t h e  

s e c t o r a l  mixing o f  t h e  impor t  a t  t h e  n a t i o n a l  l e v e l  d e r i v e d  v i a  

t h e  INFORUM model. 

Fu tu r e  s t e p s  i n  t h e  modeling work w i l l  t a k e  i n t o  accoun t  

t h e  p o s s i b i l i t y  o f  t r e a t i n g  impor t  f lows  ( o r  some o f  them) a s  

r e a l  c o m p e t i t i v e  ones .  A p o s s i b l e  approach cou ld  be t h e  one 

used i n  t h e  REGIS model, where an economic f u n c t i o n  l i n k s  t h e  

impor t  f lows  t o  some independen t  v a r i a b l e s  such a s  r e g i o n a l  

demand, p r i c e  l e v e l s ,  e t c . ,  v i a  e l a s t i c i t y  pa ramete r s .  Even i n  

t h i s  c a s e  t h e  INFORUM model cou ld  p rov ide  c o n s i s t e n t  s c e n a r i o s  

a t  t h e  n a t i o n a l  l e v e l .  

3 . 3  The Treatment  o f  Expor t  Flows and Tourism 

Because o f  t h e  impor t an t  economic r o l e  o f  t h e  l i n k a g e s  t o  

t h e  f o r e i g n  marke t s ,  t h e  model f o r  t h e  Tuscany r e g i o n  devo t e s  

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

bo th  o f  commodities and s e r v i c e s  ( t o u r i s t s ) .  

A bottom-up approach i s  used f o r  t h o s e  commodities which 

have a  h igh  weigh t  i n  t h e  e x p o r t  mixing o f  t h e  r e g i o n  and,  a t  



the same time, are supposed to have specific behavioral functions 

as far as the regional level is concerned. 

On the other hand, for commodities whose export functions 

are not supposed to have regional specifications, we assume that 

a top-down approach is the most appropriate one. 

Whereas in the first case (bottom-up approach), econometric 

functions at the regional level are used, in the second case 

(top-down approach), the regional vectors are derived from 

national forecasts, achieved via INFORUM model to which Italy 

will be linked in the near future. 

In both cases transition matrices are used in order to 

convert commodities into 1/0 sectoral branches (31 in Tuscany 

1/0 matrix). 

In addition to a highly detailed commodity disaggregation 

each commodity export function is separately estimated for some 

groups of foreign commodities, between Tuscany and the rest of 

Italy. 

Figure 7 describes the submodel for the export flows of 

commodities as it is designed in the Tuscany biregional 1/0 

model. 

The following notations are used: 

W EW 
Et.g,c' r,g.c 

= export of Tuscany and the rest of 

Italy by commodity g (UICC classi- 

fication*) and country c; 

Ew = export of Italy by commodity g (SITC 
nrgrc 

classification**) and country c; 

UICC 
Ti,g 

'ITC = transition matrices converting com- Ti,g 
modities in SITC and UICC classifi- 

cation into 1/0 sectoral branches; 

* - 

UICC (Unione Italiana Camere di Commercio) classification is 
adopted in Italy for export and import data at the provincial 
level, derived from foreign payment flows. 
* *  
SITC (Standard International Trade Classification) classifica- 

tion is adopted by the United Nations and by OECD for the inter- 
national trade. 



W W 
E t l i ( o . m )  E r , i ( o r m )  = v e c t o r s  o f  r e g i o n a l  e x p o r t  by 

s e c t o r s  ( 0 - m )  , d e r i v e d  from 

t h e  bottom-up approach ;  
W W 

E t , i ( m , n ) ,  E r l i ( m , n )  = v e c t o r s  o f  r e g i o n a l  e x p o r t  by 

s e c t o r s  (m-n) , d e r i v e d  from t h e  

top-down approach;  

The econometr ic  r e g i o n a l  e x p o r t  f u n c t i o n s  a r e  e s t i m a t e d  by 

t e chn iques  a p p l i e d  t o  independen t  v a r i a b l e s  a t  t h e  i n t e r n a t i o n a l  

and n a t i o n a l  l e v e l .  

Both t i m e  series and c r o s s - s e c t i s n  d a t a  a r e  used ,  t h e  l a t t e r  

by grouping t h e  s i n g l e  c o u n t r i e s  i n t o  market  a r e a s .  A l l  t h e  

v a r i a b l e s  a r e  exp re s sed  i n  c o n s t a n t  p r i c e s .  

The r e g i o n a l  s p e c i f i c a t i o n  i s  ach ieved  by e s t i m a t i n g  d i f f e -  

r e n t  e l a s t i c i t y  pa r ame te r s  between Tuscany and t h e  rest of  I t a l y .  

I n  a d d i t i o n ,  by g e t t i n g  each set  of  pa ramete r s  f o r  each  coun t ry  

and commodity combinat ion ,  t h e  c o u n t r y  s h a r e  compos i t ion ,  by 

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

Tuscany and t h e  rest  o f  I t a l y ,  even i f  t h e  e l a s t i c i t y  was t h e  

same . 
Regional  e x p o r t s  a r e  t r e a t e d  by an  a d d i t i v e  demand and 

p r i c e  r e l a t i o n s h i p :  



These f u n c t i o n s  assume t h a t  on ly  a  p a r t  of  t h e  e x p o r t s  a r e  

p r i c e  and/or  demand dependent  due t o  t h e  c o n s t a n t s  KT and 
rg r c  

The v a r i a b l e  RP i s  t h e  index  o f  t h e  r e l a t i v e  e x p o r t  p r i c e s  
g t c  

a s  t h e y  a r e  t a k e n  i n t o  accoun t  by t h e  f o r e i g n  cus tomers .  RP i s  
g t c  

e q u a l  t o  t h e  index  of  t h e  n a t i o n a l  e x p o r t  p r i c e ,  d i v i d e d  by t h e  i n -  

dex o f  p r i c e  i n  c o u n t r y  C ;  f i n a l l y ,  t h e  r e s u l t  i s  m u l t i p l i e d  by t h e  

i ndex  o f  exchange between I t a l y  and c o u n t r y  C .  

The second independen t  v a r i a b l e  i s  a  composi te  one .  The i ndex  

o f  t h e  domes t i c  demand i n  countryc(Dc)  i s ,  i n  f a c t ,  c o r r e c t e d  by 

t h e  r a t i o  between t h e  same index  and t h a t  o f  domes t i c  demand i n  I t a l y .  

Here it i s  assumed t h a t  a  p a r t i a l  s u b s t i t u t i o n  e f f e c t  

between f o r e i g n  market  and t h e  n a t i o n a l  one  can i n f l u e n c e  t h e  

b u s i n e s s  c y c l e  of  r e g i o n a l  e x p o r t .  

The r o l e  of  t h e  f o r e i g n  demand is  reduced o r  a m p l i f i e d  acco r -  

d i n g  t o  t h e  d i f f e r e n t i a l s  i n  t h e  growth r a t e  between t h e  f o r e i g n  

demand i t s e l f  and t h e  n a t i o n a l  one .  

By adop t i ng  t h i s  composi te  v a r i a b l e ,  a  l i n k a g e ,  even i f  a  

ve ry  s imp le  one ,  i s  e s t a b l i s h e d  between t h e  r e g i o n a l  f o r e i g n  

e x p o r t  and t h e  i n t e r r e g i o n a l  t r a d e  which i s  dependen t ,  v i a  t r a d e  

c o e f f i c i e n t s ,  by t h e  domes t i c  demand i n  bo th  r eg ione .  

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

from t h e  n a t i o n a l  f o r e c a s t  ( v i a  t h e  INFORUM model) i s  concerned,  

t h e  fo l l owing  a l g o r i t h m  i s  used:  

f o r  s e c t o r s  i from m t o  n  (see F igu re  7 ) .  

Due t o  t h e  r o l e  o f  e x t e r n a l  t ou r i sm  i n  Tuscany, t h e  t o u r i s t  

f lows a r e  t r e a t e d  a s  an  a d d i t i o n a l  commodity. The p rocedure  i s  

s i m i l a r  t o  t h a t  a p p l i e d  f o r  t h e  e x p o r t  f l ows ,  i . e .  an  econometr ic  

f u n c t i o n  i n  e s t i m a t e d  f o r  each  coun t ry  o f  o r i g i n  ( i n c l u d i n g  t h e  

rest o f  I t a l y  and Tuscany) .  

The dependent  v a r i a b l e  i s  t h e  number o f  t h e  t o u r i s t - d a y s  

( T ~ ) ,  whereas t h e  independen t  v a r i a b l e s ,  a r e  t h e  m a t r i x  o f  t h e  

demand i n  c o u n t r y  c ( D c )  and t h e  n a t i o n a l  p r i c e  i ndex ,  d e f l a t e d  
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Figure 7. Export flows scheme. 



by the price index and exchange index in country (RPc); this 
C 

last variable is assumed to be equal to 1 for the Italian tourists. 

The function used has the following form: 

The estimations of the tourist-days are converted into the 

tourist-consumption through a transition matrix of the sectoral 

tourist comsumption by sector i and country c (tci,c according to 
the following scheme : 

where 

cE = consumption of non-residents; i 

cYE = consumption of residents; 

ci = total private consumption in the region. 

In the biregional model, the total private consumption, as 

a component of the final demand, assumes the following form in 

Tuscany and in the rest of Italy. 



I t  should be noted t h a t  a  r e g i o n a l  s p e c i f i c a t i o n  o f  t h e  

tour i sm f u n c t i o n s ,  a s  w e l l  a s  t hose  f o r  e x p o r t ,  i s  made p o s s i b l e  

by t h e  a v a i l a b i l i t y  of r e g i o n a l  d a t a  over  a  long  pe r iod  of  t ime.  

4 .  CLOSING REMARKS 

The i n t e r n a t i o n a l  t r a d e  i s  a  weak p o i n t  i n  many m u l t i r e g i o n a l  

economic models, e s p e c i a l l y  a s  f a r  a s  t h e  t r ea tmen t  of e x p o r t  i s  

concerned.  

The most common t r ea tmen t  of t h e  expor t  f lows i s  t o  region-  

a l i z e  r e s u l t s  o f  a  n a t i o n a l  economic model. This  methodology i s  

a p p r o p r i a t e  f o r  commodities where expor t  f u n c t i o n s  a r e  n o t  sup- 

posed t o  have r e g i o n a l  s p e c i f i c a t i o n s .  On t h e  o t h e r  hand, f o r  

t hose  commodities supposed t o  have s p e c i f i c  behav io ra l  func t ions  

a t  t h e  r e g i o n a l  l e v e l ,  a  bottom-up approach i s  p r e f e r r e d .  

The model f o r  t h e  Tuscany r eg ion  devotes  g r e a t  a t t e n t i o n  t o  

a  r e g i o n a l  de t e rmina t ion  of t h e  expor t  f lows bo th  of commodities 

and s e r v i c e s  ( forei -gn t o u r i s m ) ,  a s  w e l l  a s  t h e  in te rdependenc ies  

between i n t e r n a t i o n a l  and i n t e r r e g i o n a l  t r a d e .  Even i f  t h e  metho- 

dology adopted i n  modeling such l i nkages  i s  a  very s imple  one,  

t h e  e x t e r n a l  t r a d e  r e l a t i o n s h i p s  a t  t h e  r e g i o n a l  l e v e l  i s ,  t o  

some e x t e n t ,  more comprehensive. 
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