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ABSTRACT 

This paper presents a provisional method for the linking 
of national input-output models. The national models of 
Belgium, France and the Federal Republic of Germany are linked 
through export equations in which domestic demands of the buying 
countries are used to derive the export projections by sector 
of each country. 

Two national scenarios are presented for comparison with a 
"basic case" scenario to illustrate the process. Alternative 
growth rates of exports by sector for 1980-87 are compared. 

An iterative method of solutions is used: the models are 
solved in succession. Convergence was found to take place in 
two iterations; a third iteration resulted in virtually no 
change. 

The method has the drawback that consistency between imports 
and exports is not strictly ahdered to. It has the virtues 
that new countries can easily be added to the existing set. An 
expansion of a set of countriestoinclude the U.S., Canada and 
the U.K. is now planned. 



L inked  I n p u t - O u t p u t  Models  f o r  

F r a n c e ,  Germany,  and  Be lg ium 

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

deve lopmen t  o f  a n  i n t e r n a t i o n a l  c o n s o r t i u m  o f  i n p u t - o u t p u t  m o d e l s  

and t h e i r  b u i l d e r s .  The c o n s o r t i u m  now c o u n t s  m o d e l s  o r  model-  

b u i l d i n g  g r o u p s  f o r  t h e  U n i t e d  Kingdom, P o r t u g a l ,  F r a n c e ,  Bel- 

gium,  t h e  N e t h e r l a n d s ,  F e d e r a l  R e p u b l i c  o f  Germany,  Norway, 

Sweden, F i n l a n d ,  A u s t r i a ,  Hungary ,  B u l g a r i a ,  I n d i a ,  S o u t h  K o r e a ,  

J a p a n ,  Canada ,  and  t h e  USA. A l l  o f  t h e s e  c o u n t r i e s  e x c e p t  t h e  

N e t h e r l a n d s ,  Canada ,  and  J a p a n  a r e  p r e s e n t l y  r e p r e s e n t e d  by o n e  

o r  more a c t i v e  g r o u p s .  T h e r e  a r e  s t r o n g  s i g n s  o f  i n t e r e s t  i n  

Mexico and I t a l y .  

T h e s e  m o d e l s  a r e  b u i l t  w i t h  a  p a c k a g e  o f  p r o g r a m s  d e s i g n e d  

t o  t a k e  t h e  d r u d g e r y  o u t  o f  i n p u t - o u t p u t  m o d e l l i n g .  The p r o g r a m s  

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

e x p o r t s ,  i m p o r t s ,  i n v e s t m e n t ,  i n v e n t o r y  c h a n g e ,  i n p u t - o u t p u t  

c o e f f i c i e n t  c h a n g e ,  wage,  p r o f i t ,  and  p r i c e  d e t e r m i n a t i o n .  From 

an i n i t i a l  i n p u t - o u t p u t  t a b l e ,  a  mode l  c a n  b e  made i n  a n  hou r  o r  

s o .  I t  w i l l  h a v e  v e r y  f l e x i b l e ,  e a s y - t o - u s e  f a c i l i t i e s  f o r  

impos ing  s c e n a r i o s ,  mak ing p r e t t y  t a b l e s ,  and  d raw ing  g r a p h s .  

But  i ts  b e h a v i o r a l  e q u a t i o n s  w i l l  b e  t o t a l l y  n a i v e .  T h a t  i s  

where  t h e  n a t i o n a l  p a r t n e r  g r o u p s  come i n .  They d e v e l o p  t h e  

b e h a v i o r a l  e q u a t i o n s ,  and  much o r i g i n a l i t y ,  i n g e n u i t y ,  and  judg- 

ment is hoped f o r  f rom them.  The p r o g r a m s  impose  no c o n s t r a i n t s  

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

i n g  s y s t e m .  

, 

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

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



b e e n  t h e  p o s s i b i l i t y  o f  l i n k i n g  t h e  m o d e l s  t h r o u g h  i n t e r n a t i o n a l  

t r a d e .  I n  many o f  t h e  c o u n t r i e s  m o d e l e d ,  e x p o r t s  a r e  a  m a j o r  

s o u r c e  o f  i ncome.  F o r  t h e m ,  i t  m a k e s  l i t t l e  s e n s e  t o  d e v e l o p  a n  

e l a b o r a t e  m o d e l  o f  t h e  d o m e s t i c  economy a n d  t h e n  t o  t a k e  e x p o r t s  

a s  e x o g e n o u s .  W i t h i n  t h i s  c o n s o r t i u m ,  t h i s  l i n k i n g  i s  f a c i l i -  

t a t e d  by  t h e  f a c t  t h a t  a l l  o f  t h e  m o d e l s  a r e  b u i l t  upon  t h e  same 

" s k e l e t o n v  p r o g r a m  " f l e s h e d  o u t w  by  t h e  n a t i o n a l  m o d e l  b u i l d e r s .  

The common s k e l e t o n  m e a n s  t h a t  a l l  o f  t h e  m o d e l s  h a v e  n o t  o n l y  

e s s e n t i a l l y  t h e  s a m e  o p e r a t i n g  m a n u a l  -- s o  t h a t  o n e  p e r s o n  c a n  

o p e r a t e  them a l l  -- b u t  a l s o  t h e  s a m e  f o r m a t  f o r  t h e i r  o u t p u t  

f i l e s .  Both  o f  t h e s e  f e a t u r e s  s i m p l i f y  t h e  t a s k  o f  l i n k i n g .  

Most o f  t h e  r e s o u r c e s  a v a i l a b l e  a t  IIASA o v e r  t h e  l a s t  two 

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

p a r t n e r s  t o  g e t  s t a r t e d .  L i n k i n g  w i l l  b e  l a r g e l y  a  t a s k  t o  be 

t a k e n  o n  b y  E c o n o m i c s  R e s e a r c h  I n t e r n a t i o n a l ,  a  n o n p r o f i t  B e l g i a n  

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

t i o n .  The  s h o r t - c u t  l i n k i n g  r e p o r t e d  i n  t h e  p r e s e n t  p a p e r ,  how- 

e v e r ,  h a s  b e e n  d o n e  a t  IIASA. The  f u l l  l i n k i n g  t a s k ,  h o w e v e r ,  

r e m a i n s  a  m a j o r  c h a l l e n g e .  

A l i n k i n g  m e c h a n i s m  h a s  l o n g  b e e n  p l a n n e d ,  a n d  e q u a t i o n s  f o r  
4 

it were e s t i m a t e d  s e v e r a l  y e a r s  a g o  ( N y h u s  ,75).  T h i s  m e c h a n i s m  

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

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

n a t i o n  and  i n  d e t e r m i n i n g  t h e  s h a r e  o f  e a c h  s o u r c e  c o u n t r y  i n  t h e  

n a t i o n ' s  i m p o r t s .  A f u l l  b i l a t e r a l  t r a d e  f l o w  m o d e l  was 

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

a r i s e s  f r o m  t h e  f a c t  t h a t  t h e  p r i c e  f o r e c a s t s  a r e  u s u a l l y  

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



h a s  b e e n  w o r k i n g  f o r  some t ime. But  e x p o r t  p r o j e c t i o n s  a r e  

n e e d e d  f rom t h e  v e r y  o u t s e t .  We h a v e  t h e r e f o r e  s o u g h t  , a  s h o r t -  

c u t  m e t h o d  i n  w h i c h  p r i c e s  a r e  n o t  u s e d .  I n s t e a d ,  t h e  e x p o r t s  o f  

a  p a r t i c u l a r  p r o d u c t  b y  o n e  c o u n t r y  i n  r e a l  terms a r e  r e l a t e d  

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

c o u n t r i e s .  I n  t h i s  p a p e r ,  we r e p o r t  o n  t h e  f i r s t  e f f o r t s  t o  u s e  

t h i s  s h o r t - c u t  m e t h o d .  

The f u l l - b l o w n  l i n k i n g  m e c h a n i s m  w i l l  work  i n  two s t e p s .  I n  

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

r e l a t e d  t o  i m p o r t s ,  b y  c o m m o d i t y ,  o f  i ts  c u s t o m e r  c o u n t r i e s .  I n  

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

t o  t h a t  c o u n t r y ' s  u s e  of t h e  commod i t y  a n d  t o  r e l a t i v e  f o r e i g n  

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

t h e  l i n k i n g  m e c h a n i s m  is  f o u n d  i n  N y h u s ( 7 5 )  and  a  d e s c r i p t i o n  o f  

t h e  o p e r a t i o n  of t h e  w h o l e  l i n k e d  s y s t e m  is f o u n d  i n  N y h u s ( 8 0 ) .  

I n  t h e  s h o r t - c u t  l i n k ,  t o  be u s e d  w h e r e  f o r e c a s t  p r i c e s  a r e  

I n o t  a v a i l a b l e ,  we h a v e  s k i p p e d  t h e  f i r s t  s t e p  a n d  h a l f  o f  t h e  
I 

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

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

i I m p o r t s  a r e  s t i l l  r e l a t e d  t o  d o m e s t i c  d e m a n d s  a n d  r e l a t i v e  i n t e r -  

n a t i o n a l  p r i c e s ,  b u t  now t h e  d i s t i n c t i o n  b e t w e e n  i m p o r t s  and  

d o m e s t i c  p r o d u c t i o n  i n  d o m e s t i c  demand is  n o t  u s e d  i n  f o r e c a s t i n g  

t h e  e x p o r t s  o f  o t h e r  c o u n t r i e s .  More p r e c i s e l y ,  we e s t i m a t e  t h e  

e q u a t i o n  

w h e r e  X .  i s  o n e  c o u n t r y ' s  e x . p o r t s  o f  a  p a r t i c u l a r  c o m m o d i t y ;  w k  i s  



t h e  f r a c t i o n  o f  t h e s e  e x p o r t s  w h i c h  w e n t  t o  c o u n t r y  k  i n  t h e  b a s e  

y e a r ;  Dk i s  t h e  d o m e s t i c  demand f o r  t h i s  p r o d u c t  i n  c o u n t r y  k ;  f 

and  d  a r e  mov ing  a v e r a g e s  o f  d o m e s t i c  a n d  f o r e i g n  p r i c e s ;  a n d  n  

is  t h e  p r i c e  e l a s t i c i t y .  D o m e s t i c  demand i s  d e f i n e d  s t a t i s t i -  

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

f o r e i g n  p r i c e  i n d e x ,  f ,  f o r e i g n  d o m e s t i c  p r i c e s  o f  t h e  c u s t o m e r  

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

e a c h  c o u n t r y  i n  t h e  e x p o r t s  o f  t h e  g i v e n  c o u n t r y .  O f  c o u r s e ,  n o t  

a l l  c o u n t r i e s  a r e  c o v e r e d  i n  t h e s e  i n d e x e s ,  b u t  we h a v e  i n d e x e s  

f o r  t h e  m a j o r  c o u n t r i e s  i n d u s t r i a l  m a r k e t  e c o n o m i e s .  By t a k i n g  

mov ing  a v e r a g e s  o f  p r i c e s ,  we a l l o w  f o r  d e l a y  i n  t h e  r e s p o n s e  o f  

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

w e i g h t s  i n  t h e s e  m o v i n g  a v e r a g e s  i s  t a k e n  from N y h u s ( 7 5 ) .  O f  

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

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

m a t c h  X p e r f e c t l y  i n  d e f i n i t i o n .  I n  some c a s e s ,  s e v e r a l  s e c t o r s  

i n  a  c u s t o m e r  c o u n t r y  w i l l  b e  c o m b i n e d  t o  g i v e  a  s i n g l e  D k ;  i n  

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

b u y i n g  c o u n t r y  h a s  t o  s e r v e  a s  t h e  Dk f o r  s e v e r a l  s e c t o r s  i n  t h e  

e x p o r t i n g  c o u n t r y ' s  t a b l e .  

A s  a  m a t t e r  of h i s t o r i c a l  f a c t ,  we e s t i m a t e d  ( 1  1 u s i n g  p r o -  

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

we d i d  n o t  h a v e  t h e  c o n s i s t e n t  se r i es  o n  o u t p u t ,  e x p o r t s ,  a n d  

i m p o r t s  n e c e s s a r y  t o  c r e a t e  t h e  d o m e s t i c  demand se r ies .  When we 

g e t  t h e  n e c e s s a r y  d a t a  o n  m o r e  c o u n t r i e s ,  we w i l l  r e e s t i m a t e  ( 1 )  

w i t h  d o m e s t i c  demand d a t a .  F u r t h e r ,  f o r  t h e  f o r e c a s t s ,  p r o j e c -  

t i o n s  o f  t h e  h i s t o r i c a l  d / f  r a t i o  were made  w i t h  e x t r a p o l a t i o n s  

o f  p a s t  t r e n d s .  



One m i g h t  t h i n k  -- a s  w e  o n c e  t h o u g h t  -- t h a t  i f  ( 1 )  had  

b e e n  e s t i m a t e d  w i t h  g r o s s  o u t p u t s  i n  p l a c e  o f  D ,  t h e n  i t  s h o u l d  

a l s o  b e  s i m u l a t e d  w i t h  g r o s s  o u t p u t s  i n  p l a c e  of D. B u t  t h a t  

p r o c e d u r e  l e a d s  t o  er ror  m a g n i f i c a t i o n .  S u p p o s e  t h a t  f r o m  a n  

e q u i l i b r i u r n  p o s i t i o n  we a d d  a  p o s i t i v e  vverrorvv or  v v p e r t u r b a t i o n v t  

t o  F r e n c h  a u t o m o b i l e  e x p o r t s .  Then  F r e n c h  a u t o m o b i l e  p r o d u c t i o n  

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

F r e n c h  p r o d u c t i o n ,  w i l l  a l s o  r i se .  Then  F r e n c h  e x p o r t s ,  a f f e c t e d  

b y  German p r o d u c t i o n  w i l l  r i se  f u r t h e r .  S u c h  a  ' p o s i t i v e  f e e d b a c k  

is  o b v i o u s l y  d a n g e r o u s  i n  a  l i n k e d  s y s t e m .  When we u s e  d o m e s t i c  

d e m a n d ,  t h i s  p a r t i c u l a r  p o s i t i v e  f e e d b a c k ,  o r  e r r o r  m a g n i f i c a t i o n  

d o e s  n o t  o c c u r .  We h a v e  t h e r e f o r e  u s e d  i n d e x e s  o f  d o m e s t i c  

demand f o r  l i n k i n g  t h e  m o d e l s .  ( B e c a u s e  Dk e n t e r s  ( 1 )  i n  i n d e x  

f o r m ,  t h e  u n i t s  d o  n o t  c h a n g e  when we c h a n g e  f r o m  p r o d u c t i o n  t o  

d o m e s t i c  demand . )  

T h e  r e s u l t s  o f  f i t t i n g  ( 1 )  h a v e  b e e n  d e s c r i b e d  i n  ( L e e , 7 8 )  

f o r  F r a n c e  and  i n  (A lmon , N y h u s , 7 7 )  f o r  B e l g i u m .  A p p e n d i c e s  1-3 

s h o w  t h e  r e l e v a n t  d e m a n d ( p o i n t 1  and  p r i c e  e l a s t i c i t i e s  o f  t h e  

e s t i m a t e d  e x p o r t  e q u a t i o n s .  

The  t h r e e  m o d e l s  l i n k e d  s o  f a r  a r e  t h o s e  f o r  F r a n c e ,  t h e  

F e d e r a l  R e p u b l i c  o f  Gerrnany (FRG) and  B e l g i u m .  T h e y  h a v e  

7 8 , 4 9 , a n d  5 1  sec to rs ,  r e s p e c t i v e l y .  The  Dk v a l u e s  fo r  o t h e r  

c o u n t r i e s  i n  ( 1 )  a r e  e x o g e n o u s  a n d  r e m a i n  f i x e d  i n  t h e  e x p e r i m e n t  

a b o u t  b e  d e s c r i b e d .  

I n  o r d e r  t o  see t h e  l i n k i n g  m e c h a n i s m  a t  work  we n e e d e d  a  
, 

b a s e  c a s e  and  a  v a r i a t i o n .  The  b a s e  c a s e  w a s  a  f a i r l y  c o n s e r v a -  

t i v e  e s t i m a t e  0.f p o t e n t i a l  g r o w t h .  o f  G r o w t h  r a t e s  GNP (o r  s i m i -  



l a r  m e a s u r e )  b e t w e e n  1 9 8 0  and  1 9 8 7  were: F r a n c e  2 . 6 ;  B e l g i u m  2 . 2 ;  

FRG 2 . 2  . Growth  r a t e s  o f  e x p o r t s  o f  i n d i v i d u a l  i n d u s t r y  e x p o r t s  

a r e  shown i n  t h e  a c c o m p a n y i n g  t a b l e s  i n  t h e  c o l u m n  l a b e l e d  

l l base . l l  The v a r i a t i o n  was t o  a d d  o n e  p e r c e n t  p e r  y e a r  to  t h e  

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

t h r o u g h o u t  t h e  p e r i o d  from 1 9 8 0  t o  1 9 8 7 .  T h i s  is  c l e a r l y  a  

f a i r l y  l a r g e  v a r i a t i o n .  F i r s t  t h e  F r e n c h  m o d e l  was  r u n  w i t h  t h i s  

v a r i a t i o n  and  t h e n  t h e  German a n d  B e l g i a n  m o d e l s  were r u n  t o  g e t  

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

s t e p p e d  up t h e i r  o v e r a l l  g r o w t h  r a t e  f r o m  1 . 7 5  p e r c e n t  p e r  y e a r  

to  1 . 8 5  p e r  y e a r ,  w h i l e  B e l g i a n  e x p o r t s  a c c e l e r a t e d  f r o m  2 . 6 4  

p e r c e n t  p e r  y e a r  t o  3.00 p e r c e n t  p e r  y e a r .  T h e s e  a r e  g r o w t h  

r a t e s  f o r  - a l l  e x p o r t s ,  n o t  j u s t  e x p o r t s  t o  F r a n c e .  T a b l e  1  s h o w s  

i n  t h e  c o l u m n  l a b e l e d  l l lst l l  a n d  s l f u l l l t  t h e  i m p a c t s  o f  t h i s  v a r i a -  

t i o n  o n  i n d i v i d u a l  i n d u s t r i e s  i n  t h e  FRC. T h e  g r e a t e s t  i m p a c t  i s  

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

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

g r o w t h  o f  o u t p u t  i n t o  d e m a n d s  f o r  c a p i t a l  g o o d s .  Co lumns  4  a n d  

5 ,  l a b e l e d  112-111 a n d  " 3 - l W ,  r e s p e c t i v e l y ,  s h o w  t h e  c h a n g e s  i n  t h e  

r a tes  o f  g r o w t h  f o r  t h e  e x p o r t s  o f  v a r i o u s  i n d u s t r i e s .  F o r  t h e  

FRC, t h e  l a r g e s t  c h a n g e  was f o r  C l o t h i n g  ( s e c t o r  30)  w i t h  . 4 8  

p e r c e n t  p e r  y e a r ,  T e x t i l e s  ( 2 9 )  w i t h  .34 a n d  Meat  ( 33 )  w i t h  .30 . 

The  f i r s t - r o u n d  e f f e c t s  d o  n o t  i n c l u d e  a n y  e f f e c t s  o f  t h e  

F r e n c h  p r o s p e r i t y  o n  s t i m u l a t i n g  o t h e r  e c o n o m i e s .  A s  a s e c o n d  

r o u n d ,  we r e r a n  t h e  F r e n c h  m o d e l  w i t h  t h e  h i g h e r  o u t p u t  l e v e l s  i n  

Germany a n d  B e l g i u m .  We h a v e  n o t  a l l o w e d  a n y  K e y n e s i a n  m u l t i -  

p l i e r ,  h o w e v e r .  B e c a u s e  t h e  B e l g i a n  and  German m o d e l s  were 

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

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



Table 1. 

Growth r a t e s ( 8 0 - 8 7 )  o f  Gernian e x p ~ r t s  French expansion a1 t e r n a t i v e  

s e c t o r  

1  l a n d w i r t s c h a f t  
2  e l e k t r i z i t a e t  
3  g a s v e r t e i l u n g  
4 wasser 
5  kohlenbergbau 
6  uebr iger  bergbau 
7  e rdoe l  
8  chemie 
9  minera loe l  

10 k u n s t s t o f f e  
11 s t e i n e  und erdcn 
12 g l a s  
13 stat11 und e i s e n  
14 n ich t -p isen  meta l1  
15 g i e s s e r e i e n  
16 s tah lbau  
17 n i c h t - s t r .  f ah rzg .  
18 maschinenbau 
19 s t rassen f  ahrzeuge 
20 repa ra tu ren  
21 da t rnve ra rbe i t ung  
22 e l e k t r o t e c h n i k  
23 feinrnechanik 
29 eb~n-war en 
25 eholz 
26 pap ie r  und pappe 
27 d ruckere ien  
28 l ede r  
29 t e x t i l i e n  
30 bekleidung 
31 nahrungsmi t te l  
32 milch 
33 f l e i s c h  
34 get raenke  
35 tabak 
36 bauten 
37 grosshandel  
39 eisenbahn 
40 s c h i f f a h r t  
Ji 1 uebr i g e r  ver kehr 
42 bundespost 
43 banken und b.-geb. 
4 4  vers icherungen 
46 ver lage  
47 s o n s t i g e  d i e n s t l  . 

100 insgesaint 

base 

2.47 
2.95 

-4.34 
-5.77 

1.30 
1.10 
5.17 
5.85 
1.52 
2.84 
0.21 
0.24 
2.19 

-0.03 
-2.73 
-1.85 

1.40 
0.49 

-0.37 
-3.21 

4.31 
-0.72 
-2.52 
-1.91 
-0.60 
-0.83 
2.36 

-5.90 
1.99 
0.50 
1.54 
2.30 
2.84 
3.41 
0.16 
1.16 
1.76 
0.15 
0.81 
2.27 
2.45 
2.39 
3.09 
1.80 
1.50 
1.74 

1 s t  f u l l  2-1 3-1 



b y  t h e  i n c r e a s e d  e x p o r t s  wou ld  be n e u t r a l i z e d  e i t h e r  b y  i n f l a t i o n  

o r  t a x  p o l i c y .  C o n s e q u e n t l y  r e a l  p e r s o n a l  c o n s u m p t i o n  e x p e n d i -  

t u r e  i n  r e a l  terms d o e s  n o t  c h a n g e  i n  a n y  o f  t h e  c o u n t r i e s  a s  we 

g o  f rom r o u n d  1  t o  r o u n d  2 ;  o n l y  t h e  i n c r e a s e  i n  i n t e r m e d i a t e  

c o n s u m p t i o n  m a k e s  r o u n d  2 d i f f e r  f r o m  r o u n d  1. The d i f f e r e n c e  

b e t w e e n  t h e  two r o u n d s  was s m a l l ;  b u t  we r a n  a  t h i r d  r o u n d  w h i c h  

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

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

I t f u l l "  i n  t h e  a c c o m p a n y i n g  t a b l e s .  T h e y  a r e  v i r t u a l l y  i d e n t i c a l  

t o  t h e  f i r s t  r o u n d  g r o w t h  r a t e s .  T a b l e  2 c o n t a i n s  t h e  r e s u l t s  

f o r  F r a n c e .  T h e r e  a r e ,  o f  c o u r s e ,  n o  f i r s t -  r o u n d  e f f e c t s .  The  

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

F a r  f r o m  b e i n g  a  d i s a p p o i n t m e n t ,  t h i s  v i r t u a l  c o n g r u e n c e  o f  

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

o f  o u r  c o n c e r n s  had  b e e n  how much c o m p u t i n g  wou ld  be n e c e s s a r y  t o  

g e t  t h e  s y s t e m  t o  c o n v e r g e .  The  a n s w e r  a p p e a r s  t o  b e ,  a s  f a r  a s  

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

r o u n d s ,  a n d  t h e  f i r s t  r o u n d  shows  n e a r l y  e v e r y t h i n g .  

A s e c o n d  v a r i a t i o n ,  a k i n d  o f  r e v e r s e  o f  t h e  f i r s t  was 

t r i e d .  P e r s o n a l  c o n s u m p t i o n  e x p e n d i t u r e s  were i n c r e a s e d  i n  t h e  

German m o d e l  b y  o n e  p e r c e n t  p e r  y e a r  t h r o u g h o u t  t h e  p e r i o d .  The  

i m p a c t  o n  F r a n c e  i s  shown i n  T a b l e  3 a n d  t h e  FRG i n  T a b l e  4.  The  

t o t a l  i m p a c t  o n  F r e n c h  e x p o r t s  i s  o n l y  s l i g h t l y  h i g h e r  t h a n  t h e  

r e v e r s e  i m p a c t  f o r  Germany.  A s  was  t r u e  fo r  Germany u n d e r  t h e  

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

F r e n c h  e x p o r t s  b e c a u s e  o f  t h e  German g o o d  f o r t u n e  were f o u n d  i n  

c o n s u m e r  g o o d s  i n d u s t r i e s :  C l o t h i n g  ( 5 6 )  a t  .58 p e r c e n t  i n c r e a s e  

p e r  y e a r ,  S e m i - m a n u f a c t u r e d  wood p r o d u c t s  ( 6 1  ) a t  .50, E l e c t r i -  



Tab le  2; 
Growth r a t e s ( 8 0 - 8 7 )  of  French e x p o r t s  French expans ion  a l t e r n a t i v e  
p~ - 

s e c t o r  

1 a g r i c u l t u r e  e t  s y l v i  
2  peche e t  p r o d u i t s  
3  v iandes  
4  prod.  c e r e a l e s  
5  prod.  l a i t i e r s  
6  s u c r e s  
7 a l i m e n t s  pour anirnau 
8  prod.  a l imen .  d i v e r s  
9 bo i ssons  e t  a l c o o l s  

10 c o r p s  g r a s  
14 c o k e f a c t i o n  
16 e l e c t r i c i t e  
20 p e t r o l e  r a f f i n e  
21 mat de c o n s t r u  e t  c e  
22 v e r r e  
23 m ine ra i  de f e r  
214 f e r r a i l l e  
25 s i d e r u g i e  
26 rnin non f e r r e u x  
27 metaux non - f e r reux (d  
28 metaux non f e r r e u x  
29 demi-prod non- fe r reu  
30 prem t r a n s f o r .  d e  1' 
31 f o n d e r i e s  
32 t r a v a i l  d e s  metaux 
33 m a t e r i e l  d l  equipernen 
34 mecanique d e  p r e c i s  
37 mat e l e c t r i q u e  indus  
38 m a t e r i e l  e l e t r o n i q u e  
39 a p p a r e i l l e s  e l e c t r o  
40 a u t o ,  mo tocyc l es  e  c  
41 c o n s t r u c t i o n  n a v a l e  
42 c o n s t r u t i o n  a e r o n a u t  
43 armement e t  mun i t i on  
44 mineraux d i v e r s  
45 ch im ie  m i n e r a l e  
46 ch im ie  o r g a n i q u e s  
47 pa rach im ie  
48 pharmacie  
49 caou tchouc  b r u t  
50  ouv rages  en cao tchou  
51  mat.  p rem ie res  t e x t i  
52  f i l s  a r t i f i c i e l s  e t  
5 3  f i l s  e t  f i l e s  
54 ouv rages  en f i l e s  
55  p r o d u i t s  d e  l a  bonne 
56  h a b i l l e m e n t  
57  c u i r s ,  peaux e t  p e l l  
5 8  c u i r s ,  peaux e t  p e l l  
59 c h a u s s u r e s  e t  a r t i c l  
60 b o i s  b r u t s  e t  s c i e s  
61 demi -p rodu i t s  en b o i  
62 meubles e t  l i t e r i e  
63  p a t e s  a p a p i e r ,  v i e u  
64 p a p i e r s  e t  c a r t o n s  
65 p r e s s e  e t  e d i t i o n  
66 t r a n s f o r m a t i o n  d e s  p  
67 i n d u s t r i e s  d i v e r s e s  

100 t o t a l  

base  f u l l  



Table 3. 
Growth rates(80-87 of French e x p o r t s  German expansion a1 t e r n a t i v e  

s e c t o r  

1 a g r i c u l t u r e  e t  s y l v i  
2 peche e t  p rodu i t s  
3 viandes 
4 prod. c e r e a l e s  
5 prod. l a i t i e r s  
6 suc res  
7 al iments pour animau 
8 prod. alimen. d i v e r s  
9 boissons e t  a l c o o l s  
10 corps g r a s  
14 cokefact ion 
16 e l e c t r i c i t e  
20 p e t r o l e  r a f f i n e  
21 mat de cons t ru  e t  c e  
22 ve r re  
23 minerai de f e r  
24 f e r r a i l l e  
25 s i d e r u g i e  
26 m i n  non fer reux 
27 metaux non-ferreux(d 
28 metaux non fe r reux  
29 demi-prod non-ferreu 
30 prem t r a n s f o r .  d e  1' 
31 f onder ies  
32 t r a v a i l  des metaux 
33 mater ie l  d l  equipemen 
34 mecanique de  p r e c i s  
37 mat e l e c t r i q u e  i n d u s  
38 mate r ie l  e le t ron ique  
39 a p p a r e i l l e s  e l e c t r o  
40 au to ,  motocycles e  c  
41 const ruc t ion  nava le  
42 const r  u t  ion aeronaut  
43 arnesent  e t  munit ion 
44 mineraux d i v e r s  
45 chimie minera le 
46 chimie organiques 
47 parachimie 
48 pharmacie 
49 caoutchouc b ru t  
50 ouvrages en caotchou 
51 mat. premieres t e x t i  
52 f i l s  a r t i f i c i e l s  e t  
53 f i l s  e t  f i l e s  
54 ouvrages en f i l e s  
55 produ i t s  de l a  bonne 
56 habi l lement  
57 c u i r s ,  peaux e t  p e l l  
58 c u i r s ,  peaux e t  p e l l  
59 chaussures e t  a r t i c l  
60 bois  b r u t s  e t  s c i e s  
61 demi-produits en b o i  
62 rneubles e t  l i t e r i e  
63 pa tes  .a pap ie r ,  v i eu  
64 pap ie rs  e t  c a r t o n s  
65 presse e t  e d i t i o n  
66 t ransformat ion d e s  p  
67 i n d u s t r i e s  d i v e r s e s  
100 t o t a l  

base f u l l  2-1 

1.41 0.18 
-0.07 0.04 
-0.30 0.14 
1.48 0.21 
2.50 0.16 
2.77 0.10 
1.27 0.08 
3.42 0.19 
0.26 0.30 
0.01 0.05 
0.18 0.09 
2.34 0.42 
1.64 0.15 
2.89 0.44 
1.35 0.13 

-5.39 0.00 
8.12 0.02 
1.45 0.05 
2.19 0.08 
-2.57 0.09 
6.34 0.12 
2.80 0.10 
0.89 0.06 
0.10 0.16 
-0.31 0.18 
4.72 0.12 
3.43 0.25 
0.90 0.21 
8.22 0.21 
12.94 0.15 
1.57 0.25 
5.30 0.06 
5.65 0.16 
0.95 0.04 
-0.88 0.00 
-0.99 0.06 
10,OO 0.09 
5.69 0.07 
1 .  0.05 
2.07 0.19 
0.73 0.15 
4.63 0.04 
7.68 0.13 
1.03 0.10 
0.92 0.15 
2.24 0.27 
2.83 0.58 
1.06 0.34 

-0.43 0.30 
0.67 0.40 
0.32 0.07 

-0.71 0.50 
2.29 0.19 
0.40 0.19. 
1.83 0.24 
0.69 0.13 
7.60 0.20 
0.07 0.16 
3.32 0.16 



Table 4 .  
G r o w t h  r a t e s (  8 0 - 8 7  1 o f  German  e x p o r t s  German  e x p a n s i o n  a 1  t e r n a t i v e  

s e c t o r  

1  l a n d w i r t s c h a f t  
2 e l e k t r i z i t a e t  
3 g a s v e r t e i l u n g  
4  w a s s e r  
5 k o h l  e n b e r g b a u  
6 u e b r i g e r  b e r g b a u  
7 e r d o e l  
8 c h e m i e  
9 m i n e r a l o e l  

1 0  k u n s t s t o f f e  
1 1  s t e i n e  und e r d e n  
1 2  g l a s  
1 3  s t a h l  und e i s e n  
1 4  n i c h t - e i s e n  m e t a l 1  
1 5  g i e s s e r e i e n  
1 6  s t a h l b a u  
1 7  n i c h t - s t r .  f a h r z g .  
1 8  m a s c h i n e n b a u  
1.9 s t r a s s e n f a h r z e u g e  
2 0  r e p a r a t u r e n  
2 1  d a t e n v e r a r b e i t u n g  
2 2  e l e k t r o t e c h n i k  
23 f e i n ~ n e c h a n i k  
2 4  ebm-waren 
25 h o l z  
2 6  p a p i e r  und p a p p e  
2 7  d r u c k e r e i e n  
28 l e d e r  
2 9  tex ti1 i e n  
3 0  b e k l e i d u n g  
3 1  n a h r u n g s i n i t t e l  
32 m i l c h  
33 f l e i s c h  
3 4  g e t r a e n k e  
35 t a b a k  
36 b a u t e n  
37 g r o s s h a n d e l  
39 e i s e n b a h n  
4 0  s c h i f f a h r t  
4 1  u e b r i g e r  v e r k e h r  
4 2  b u n d e s p o s t  
4 3  b a n k e n  und b . - g e b .  
4 4  v e r s i c h e r u n g e n  
4 6  v e r l a g e  
4 7  s o n s t i g e  d i e n s t l .  

1 0 0  i n s g e s a m t  

b a s e  1 s t  f u l l  2-1 3 - 1  



c i t y  ( 1 6 )  a t  . 4 3  a n d  S h o e s  ( 5 9 )  a t  .41 . F i g u r e  1  c o m p a r e s ,  f o r  

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

w i t h  t h e  i m p a c t  o f  t h e  German p r o s p e r i t y  o n  F r a n c e .  

A c o m p a r i s o n  o f  t h e  two a l t e r n a t i v e s  i s  p r e s e n t e d  i n  T a b l e  5 

f o r  t h e  t h i r d  c o u n t r y ,  B e l g i u m ,  t h a t  is  l i n k e d .  The  f i r s t  c o l u m n  

s h o w s  t h e  b a s e  case g r o w t h  r a t e s ;  t h e  s e c o n d ,  t h e  f i r s t  r o u n d  

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

e f f e c t s  o f  t h e  German g o o d  f o r t u n e ;  t h e  f o u r t h  a n d  f i f t h ,  t h e  

f u l l  F r e n c h  a n d  German e f f e c t s ;  t h e  s i x t h  a n d  s e v e n t h ,  t h e  i n c r e -  

m e n t s  t o  t h e  g r o w t h  r a t e s  u n d e r  t h e  F r e n c h  a l t e r n a t i v e ;  c o l u m n s  

e i g h t  and  n i n e ,  t h e  i n c r e m e n t s  f o r  t h e  German a l t e r n a t i v e ;  t h e  

l a s t  c o l u m n ,  t h e  d i f f e r e n c e  b e t w e e n  t h e  f o u r t h  and  f i f t h  c o l u m n s .  

Our m a i n  a t t e n t i o n  h e r e  w i l l  b e  o n  c o l u m n s  s e v e n ,  n i n e ,  a n d  t e n .  

C o m p a r i n g  c o l u m n  s e v e n  w i t h  t h a t  o f  c o l u m n  f i v e  o f  T a b l e s  1  

and  3, we see t h a t  B e l g i u m  i s  f a r  m o r e  a f f e c t e d  b y  i t s  p a r t n e r s  

t h a n  Germany o r  F r a n c e .  T h e  f i v e  sec to rs  s h o w i n g  t h e  l a r g e s t  

i n c r e a s e  a r e  Meat ( 2 1 )  .77 i n c r e a s e  i n  p e r c e n t  p e r  y e a r ,  C l o t h i n g  

( 2 6 )  . 7 6 ,  F i s h e r y  ( 2 )  .59, P r i n t i n g  ( 3 1 )  .56, a n d  B e v e r a g e s  ( 2 4 )  

.53 . F i g u r e '  2  s h o w s  some o f  t h e  l a r g e s t  i m p a c t s  o n  B e l g i u m  o f  

f a s t e r  g r o w t h  i n  F r a n c e  a n d  West Germany .  

Coluinn n i n e ,  s h o w i n g  t h e  f u l l  German g o o d  f o r t u n e  i m p a c t  o n  

B e l g i u m ,  c a n  b e  c o m p a r e d  t o  c o l u m n  f i v e  o f  T a b l e s  2  a n d  4 .  T h e  

f i v e  l a r g e s t  i m p a c t s  were f o r  Mea t  ( 2 1 )  .95, C l o t h i n g  ( 2 6 )  . 8 1 ,  

S h o e s  ( 2 8 )  .77,  A u t o m o b i l e s  ( 1 9 )  . 4 1 ,  a n d  Wood and  F u r n i t u r e  ( 2 9 )  

. 36  . , 

Column t e n  s h o w s  t h e  d i f f e r e n c e s  b y  sec to r  i n  t h e  g r o w t h  



T a b l e  5. Growth r a t e s ( 8 0 - 8 7 )  o f  Be lg ian  e x p o r t s  French and-German a l t e r n a t i v e  e x p a n s i o n s  

s e c t o r  

land bouwprod uk ten 
v i s s e r  i j p roduk ten  
s t e e n k o o l  , b r u i n k o o l  
cokcs 
a z r d o l i e .  en p e t r o l e  
e l e k t r i s c h e  e n c r g i e  
e a s  ged i s t r i b u e e r d  
i j z c r e r t s e n  en f e r r o  
n o n - f e r r o n e t a l e n  
e l a s  
c c g e n t  , k a l k , g l p s  
a n d e r e  n i e t - m e t a a l .  
chcmische produkten 
produkten u i t  me taa l  
machines 
burcau.nach ines ,  p rec  
c l e k t r o t e c h n i s c h e  i n  
au tomobic len  en moto 
andere  t r a n s p o r t m i d d  
v i e e s  
r c l  k  
a n d e r e  voed ingsmidde 
dranken 
tabaksp roduk tcn  
b rc igoed  en k l e d i n g  
o v e r i z e  t e x t i e l p r p d u  
l c d e r  , h u i d e n ,  s c h o c i  
hout  en houten ncube 
p a p i e r ,  p a p i e r u a r e n  
d r  ukuer k 
r u b b e r a r t i k e l e n  
p l a s t i c  p rodukten 
o v e r .  i n d u s t r i e ( d i a m  
gcbou,den, uegen-,  wat 
r e c u p c r .  en andere  r 
hande l  
h o t e l s ,  r e s t a u r a n t s  
spaoruegen , t r a n s  
ve rvoc r  over  de weg 
b innenschccpvaar t  
zee-  cn k u s t v e r v o c r  
l u n h t v c r v o e r  
ops lag  en o v e r s l a g  
comncn ica t i e  
k r e o i e t i n s t e l l i n g e n  
d i e n s t e n  aan b e d r i j v  
t o t a a l  

base  

0.90 
2.31 
2.59 
4.11 
2.14 
1-44 

-5.51 
2.72 
1.11 
2.55 
0.93 
0.68 
1.50 
2.30 
0.68 
4.81 
0.02 
3.71 

-0.55 
3.64 
1.63 
0.96 
2.28 
2.86 
3.18 
3.62 

-1.17 
4.82 
1.09 
0.69 
2.53 
4.77 
5.08 
2.39 
2.39 
2.39 
2.39 
2.39 
2.39 
2.39 
2.39 
2.39 
2.39 
2.39 
2.39 
2.39 
2.40 

l f u p  

1.26 
2.09 
2.59 
4.11 
2.17 
1.64 

-5.51 
2.76 
1.26 
2.71 
1.12 
0.80 
1.64 
2.49 
0.92 
5.03 
0.16 
3.98 

-0.50 
4.41 
1.72 
1.19 
2.81 
3.18 
3.94 
3.87 

-0.70 
5-31 
1.50 
1.25 
2.67 
5.00 
5.40 
2.64 
2.64 
2.64 
2.64 
2. G4 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 

f u l l - f u p  

1.26 
2.90 
2.59 
G.11 
2.17 
1.64 

-5.51 
2.76 
1.28 
2.72 
1.12 
0.80 
1.65 
2.49 
0.12 
5.03 
0.17 
3.99 

-0.50 
4.111 
1.73 
1.19 
2.81 
3.18 
3.94 
3.89 
-0.G9 
5.31 
1.51 
1.25 
2.68 
5.01 
5.40 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.64 
2.65 

- -. - -- - - 

f u l l - g u p  

1.14 
2.39 
2.59 
4.11 
2.31 
1.64 

-5.51 
2.75 
1.23 
2.G5 
0.g7 



r a t e s  g e n e r a t e d  b y  t h e  two a l t e r n a t i v e s .  P o s i t i v e  n u m b e r s  i n d i -  

c a t e  t h a t  t h e  German a l t e r n a t i v e  had  m o r e  e f f e c t  a n d  n e g a t i v e  

n u m b e r s  show t h a t  t h e  F r e n c h  a l t e r n a t i v e  w a s  l a r g e r .  One r e s u l t ,  

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

t h e  same.  A n o t h e r  r e s u l t  i s  t h a t  a l t h o u g h  t h e  t o t a l  e f f e c t  is 

s i m i l a r ,  t h e  s e c t o r a l  b r e a k d o w n s  a r e  v e r y  d i f f e r e n t .  T h e  F r e n c h  

e f f e c t  e x c e e d e d  t h e  German e f f e c t  b y  more t h a n  . 3 0  i n  f o u r  sec- 

t o r s :  - .51 i n  F i s h e r y  ( 2 1 ,  - .48  i n  P r i n t i n g  ( 3 1 ) ,  - .40  i n  Beve r -  

a g e s  ( 2 4 )  and - .30  f o r  T o b a c c o  ( 2 5 ) .  The  l a r g e s t  d i f f e r e n c e s  

w h e r e  German i n f l u e n c e  was h i g h e r  were i n  S h o e s  ( 2 8 )  . 2 9 ,  H e a t  

( 2 1 )  . 1 8 ,  E l e c t r i c a l  g o o d s  ( 1 8 )  . 1 5 ,  a n d  A u t o m o b i l e s  ( 1 9 )  . 1 3  . 
a l t e r n a t i v e  a f f e c t e d  some r e l a t i v e l y  s m a l l  e x p o r t  s e c t o r s  m o r e  

t h a n  t h e  German F o r  s e v e n t e e n  sec to rs  t h e  F r e n c h  e x p a n s i o n  had 

more  a f f e c t ;  i n  t e n ,  t h e  German ;  a n d  i n  e i g h t e e n  t h e  e f f e c t s  were 

a p p r o x i m a t e l y  t h e  same. 

The  p r e s e n t  l i n k i n g  m e c h a n i s m  w i l l  be u s e d  t o  g e t  t h e  i n i -  

t i a l  s y s t e m  o f  " r e a l  s i d e w  m o d e l s  t o  work  t o g e t h e r .  When o n e  

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

t h e  d / f  r a t i o  of e q u a t i o n  ( 1 ) .  E q u a t i o n s  o f  t h i s  t y p e  a r e  

c u r r e n t l y  u s e d  i n  t h e  US m o d e l .  

The  p r e s e n t  s y s t e m  o f  l i n k i n g ,  u s i n g  t h e  d / f  r a t i o  may p r o v e  

a d e q u a t e  u n t i l  we w a n t  t o  s t u d y  b i l a t e r a l  t r a d e  f l o w s ;  t h e n  we 

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

p l a n n e d .  Also t h e  p r e s e n t  s y s t e m  l a c k s  c o n s i s t e n c y  c h e c k s ;  i t  

c a n n o t  t e l l  w h e t h e r  F r a n c e ' s  a g r i c u l t u r a l  e x p o r t s  a r e  c o n s i s t e n t  

w i t h  t h e  a g r i c u l t u r a l  i m p o r t s  o f  F r a n c e 1  s t r a d i n g  p a r t n e r s .  T h i s  
/ 

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

e x p a n d s  e a s i l y  a s  m o r e  m o d e l s  a r e  a d d e d .  I n s t e a d  o f  u s i n g  exo-  



genous va lues  f o r  a  Dk i n  ( I ) ,  we can simply s u b s t i t u t e  t h e  

va lues  produced by t h e  model when count ry  k ' s  model j o i n s  t h e  

system. 

The sho r t - cu t  method i s  i n  some ways ak in  t o  our method of  

developing t h e  n a t i o n a l  models themselves.  That method i s  t o  

s t a r t  with a  very  s imp le  model (needing on ly  an input -output  

t a b l e  f o r  one year )  and add t h e  v a r i o u s  submodules t o  i t  a s  they  

a r e  developed. A t  each s t a g e  we have a  working model. Th is  pro- 

cess  may seem p e d e s t r i a n ;  but  exper ience  is a  powerful t e a c h e r .  

We f e e l  t h a t  a  working model, even with d e f i c i e n c i e s ,  i s  o f t e n  o f  

more use than an e l a b o r a t e  t h e o r e t i c a l  model t h a t  cannot  be 

implemented. 
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APPENDIX 1. 

E l a s t i c i t i e s  o f  F r e n c h  E x p o r t  E q u a t i o n s  

s e c t o r  demand . e l a s t i c i t y  

1 a g r i c u l t u r e  ct s y l v i  
2 pcc l l c  e t  p r o d u i t s  
3 v i a n d c s  
4 p r o d .  c e r e a l c s  
5 p r o d .  l a i t i c r s  
6 s u c r e s  
7 a l i m e n t s  p o u r  an i rnau 
8 p r o d .  a l i m c n .  d i v e r s  
9 b o i s s o n s  e t  a l c o o l s  
10 c o r p s  g r a s  
1 1  t a b a c  c t  a l l u m e t t e s  
14 c o k e f a c t i o n  
16 e l e c t r i c i t e  
18 p c t r o l e  b r u t  
19 g a z  n a t u r e 1  
20 p c t r o l e  r a f f i n e  
21 mat d e  c o n s t r u ' e t  c e  
22 v e r r c  
24 f e r r a i l l e  
25 s i d e r u g i e  
26 min non f e r r e u x  
27 n e t a u x  n o n - f e r r e u x ( d  
28 metaux  non f e r r e u x  
29 d e ~ i - p r o d  n o n - f e r r c u  
30 prem t r a n s f o r .  d e  1' 
31 f o n d c r i e s  
32 t r a v a i l  d e s  m e t a u x  
33 m a t e r i e l  d ' c q u i p e r n c n  
34 m c c a n i q u e  d c  p r e c i s  
35 a p p a r c i l s  m e n a d e r s  c  
37 mat  e l c c t r i q u c  i n d u s  
38 m a t e r i e l  e l e t r o n i q u e  
39 a p p a r c i l l c s  c l e c t r o  
40 a u t o ,  m o t o c y c l e s  c  c 
41 c o n s t r u c t i o n  n a v a l e  
42 c o n s t r u t i o n  a e r o n a u t  
43 armement  e t  m u n i t i o n  
45 c h i m i e  m i n e r a l e  
46 c h i a i e  o r g a n i q u e s  
47 p a r a c h i m i e  
48 p h a r i o a c i e  
49 c a o u t c h o u c  b r u t  
50 o u v r a g e s  c n  c a b t c t ~ o u  
51 m a t .  p r c n i e r c s  t c x t i  
52 f i l s  a r t i f i c i e l s  e t  
53 f i l s  e t  f i l e s  
54 o u v r a g e s  e n  f i l e s  
55 p r o d u i t s  d e  l a  b o n n e  
56 h a b i l l e m e n t  
57 c u i r s ,  p e a u x  e t  p e l 1  
58 c u i r s ,  p e a u x  e t  p c l l  
59 c h a u s s u r  e s  c t  a r t i c l  
60 b o i s  b r u t s  c t  s c i c s  
61 d c r n i - p r o d u i t s  c n  b o i  
62 m e u b l e s  e t  l i t e r i e  
63 p a t e s  a  p a p i e r ,  v i c u  
64 p s p i c r s  c t  c a r t o n s  
65 p r e s s c  e t  e d i t i o n  
G6 t r a n s f o r m a t i o n  d c s  p  
67 i n d u s t r i e s  d i v c r s c s  

p r i c e  e l a s t i c i t y  

-0.50 
-0.50 
-0.50 
-0.50 
-0.50 
-0.50 
-0.50 
-0.50 
-1 .oo 
-1.00 
--I .oo 
-0.50 
-0.50 
-0.50 
-0.50 
-1 .oo 
-2.00 
-2.00 
-1.60 
-0.60 
-0.20 
-1.40 
-2.00 
-1.80 
-0.20 
-2.00 
-2.00 
-3.00 
-3.00 
-0.20 
-3.00 
-3.00 
-3.00 
-3.00 
-3.00 
-3.00 
-3.00 
-2.00 
-2.00 
-2.00 
-2.00 
-2.00 
-2.00 
-2.00 
-2.00 
0.00 
0.00 
-2.00 
-1.50 
0.00 

-0.30 
-1.40 
0.00 
-1.00 
-1.50 
-1 .oo 
-1.20 
-0.40 

, -3.00 
-3.00 



APPENDIX 2. 

E l a s L i c i t i c s  o f  Ccr!:ian Expor t  E q u a t i o n s  

s e c t o r  dcrnand e l a s t i c i t y  p r i c c  e l a s t i c i t y  

1  l a n d w i r t s c h a f t  
2  c l e k t r i z i t a c t  
5  koh lenbergbau 
6 u e b r i g c r  bcrgbau 
7 c r d o c l  
8 chernie 
9 rn inera loe l  

10 k u n s t s t o f f e  
11 s t c i n c  und c rden  
12 g l a s  
13 s t a h l  und e i s e n  
14 n i c h t - c i s e n  m c t a l l  
15 g i e s s e r e i e n  
16 s t a h l b a u  
17 n i c h t - s t r .  f a h r z g .  
18 maschinenbau 
19 s t r s s s e n f  ahrzcuge  
20 r e p a r a t u r c n  
21 d a t e n v e r a r b e i t u n g  
22 c l c k t r o t e c h n i k  
23 f e i n n e c h a n i k  
24 cbrn-warcn 
25 h o l z  
26 p a p i e r  und pappe 
27 d r u c k e r e i e n  
23 l e d e r  
29 t e x t i l i e n  
30 bek lc idung  
31 f iahrungsrn i t te l  
32 mi lch 
33 f l e i s c h  
34 g e t r a c n k e  
35 t a b a k  



APPENDIX 3 .  

E l a s t i c i t i e s  o f  B e l g i a n  E x p o r t  E q u a t i o n s  

s e c t o r  demand e l a s t i c i t y  p r i c e  e l a s t i c i t y  

1  l a n d b o u u p r o d u k t e n  
2  v i s s e r i  j p r o d u k t e n  
5 a a r d o l i e .  c n  p c t r o l e  
9  i j z e r e r t s e n  e n  f c r r o  

1 0  n o n - f e r r o r n e t a l e n  
11  g l a s  
1 2  cernent  , k a l k , g i p s  
1 3  a n d e r e  n i c L - m e t a a l .  
14 c h e m i s c h e  p r o d u k t e n  
1 5  p r o d u k t e n  u i t  r n c t a a l  
1 6  m a c h i n e s  
17 b u r c a u r n a c h i n e s ,  p r e c  
1 8  c l e k t r o t e c h n i s c h e  i n  
1 9  a u t o m o b i e l e n  e n  rnoto 
2 0  a n d e r e  t r a n s p o r t r n i d d  
21  v l e e s  
2 2  m e l k  
2 3  a n d e r e  v o c d i n g s m i d d e  
24 d r a n k e n  
2 5  t a b a k s p r o d u k t e n  
2 6  b r e i g o e d  e n  k l e d i n g  
2 7  o v e r i g e  t e x t i c l p r o d u  
2 8  l e d e r  , h u i d e n ,  s c h o e i  
2 9  h o u t  e n  h o u t e n  rneubc 
3 0  p a p i e r ,  p a p i e r w a r e n  
31 d r u k w e r k  
3 2  r u b b c r a r t i k e l e n  
33 p l a s t i c  p r o d u k t e n  
34 o v c r .  i n d u s t r i c (  d i a m  
3 5  g e b o u w e n ,  w e g e n - , u a t  

6  e l e k t r i s c h e  e n e r g i e  


