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BACKWARD AND F O R X A R D ' L I N K A G E S  W I T H  AN A P P L L C A ï I O I i  T 0  TEE 

DUTCH A G R O - I N D U S T R I A L  COMPLEX 

Summa r y  

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

backward l inkages, i n  some cases i n d u c t i o n  th rough fo rward  l i nkages  may be 

assumed. However, a  s t r a i g h t  f o r u a r d  combinat ion o f  b o t h  l i nkages  w i  l 1  l ead  t o  

some i n c o r r e c t  r e s u  L t s  because p a r t  o f  p roduct  i o n  u i  l t  be t u i  ce accounted 

f o r .  By i n t r o d u c i n g  t h e  concept o f  " s e l e c t i o n  vec to rs "  an e legan t  method i s  

developed f o r  combining t h e  l i nkages  w h i l e  a t  t h e  Same t ime  a v o i d i n g  t h i s  

p i t f a l l .  I n  add i t i on ,  by i n t r o d u c i n g  pseudo- indust r ies  t h e  e f f e c t s  o f  t h e  , 
consumption o f  c a p i t a 1  goods can be c a t c u l a t e d  conven ient ly .  These methods have 

been a p p l i e d  t o  de termine t h e  i n f l u e n c e  o f  Dutch a g r i c u t t u r e  on t h e  Dutch 

economy. I t  was assumed t h a t  p a r t  o f  t h e  food p rocess ing  i n d u s t r y  as wel1 as a 

p a r t  o f  t h e  expo r t  o f  s e r v i c e s  b i  j wholesale t r a d e  can be regarded as f o r u a r d  

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

For  1981 t h e  i n f l u e n c e  i s  measured i n  terms o f  vatue added and Labour fo rce .  



1. I n t  roduc t  i o n  

Inpu t -ou tpu t  ana L y s i s  i s  o f  t e i l  used t o  s tudy  the  Linkages betueen ou tpu t  Leve Ls 

o f  d i f f e r e n t  i n d u s t r i e s .  I t  assumes a  L inear  r e l a t i o n  betueen t h e  output  o f  an 

i n d u s t r y  and i t s  purchases f rom o t h e r  i n d u s t r i e s .  ClearLy, under t h i s  

assumption changes i n  an i n d u s t  r y ' s  ou tpu t  a re  d i r e c t l y  t r a n s t a t e d  i n t o  changes 

i n  i t s  s u p p t i e r s '  ou tput .  T h i s  i s  caLLed a  backward Linkage. Uut t he  l i nkage  

may a t s o  be t h e  o t h e r  uay around: ou tpu t  o f  an i n d u s t r y  rnay i n f l u e n c e  t h e  

i n d u s t r i e s  o f  u h i c h  i t  i s  t h e  main supp t i e r .  T h i s  i s  r e f e r r e d  t o  as a  fo rward  

Linkage. 

The i npu t -ou tpu t  L i  t e r a t u r e  concent ra tes  on backuard Linkages and pays l i t t  Le 

a î t e n t i o n  t o  t h e  f o r u a r d  ones. T h i s  i s  .an u n s a t i s f a c t o r y  s i t u a t i o n ,  because 

fo rward  l i nkages  may be o f  cons ide rab te  importance too, I n  some cases t h e  

fo rward  Linkage i s  q u i t e  as d i r e c t .  Thus, t h e  ou tpu t  o f  t h e  Dutch sugar 

i n d u s t r y  v a r i e s  d i r e c t l y  u i t h  t h e  s i z e  o f  t h e  sugar-beet harves t .  Dut even when 

t h e  Linkage i s  n o t  q u i t e  as d i r e c t  as that ,  t he  ex i s tence  o f  a  supp ty ing  

i n d u s t r y  rnay be a  necessary c o n d i t i o n  f o r  t h e  ex i s tence  f o r  another  i n d u s t r y  

because o f  t h e  e x t e r n a t  economics r e q u i r e d  t ó  ach ieve p r o f i t a b i  L i t y  f o r  t h e  

La t te r .  Yh is  i s  t r u e  whenever t r a n s p o r t  cos ts  a re  h i g h  r e t a t i v e  t o  t h e  va tue o f  

î he  commodity concerned. For t h i s  .reason, t he  e x i s t e n c e  o f  a  s i zeab te  food- 

p rocess ing  i n d u s t r y  i s  u n t i k e t y  i n  t h e  absence o f  a  h i g h t y  devetoped 

a g r i  CU L tu re :  i m p o r t s  o f  unprocessed a g r i c u  L t u r a t  p roduc ts  a re  no v i a b  t e  

a t t e r n a t i v e  source o f  suppty because o f  t h e  r e t a t i v e t y  h i g h  cos ts  o f  

t r a n s p o r t .  T h i s  i s  borne o u t  by t h e  f a c t  t h a t  t h e  vatue o f  g l o b a t  i n t e r n a t i o n a l  

t r a d e  i n  unprocessed p r o d u c t s  does no t  exceed one t e n t h  o f  t h e  vaLue o f  w o r l d  

a g r i  c u t t u r a t  p roduc t  ion.  

For t h i s  reason, t h e  e x i s t e n c e  o f  a  f o rward  Linkage between a g r i c u l t u r e  and 

food-processing i n d u s t r i e s  i s  undeniabte:  one may cons ide r  t h e  two t o  form a  

d i s t  i n c t  a g r o - i n d u s t r i a l  complex. I n  The NetherLands t h i s  complex i s  o f  

cons iderab te importance:  t hough b e i n g  one o f  t h e  most dens i  Ly popu Lated 

c o u n t r i e s  i n  t h e  worLd, i t s  ba lance o f  t r a d e  i n  a y r i c u t t u r a t  p roduc ts  d i s p l a y s  

a  huge surp lus .  T h i s  i s  made p o s s i b t e  by t h e  h i g h e s t  a g r i c u t t u r a t  Labour 

p r o d u c t i v i t y  i n  t h e  uo r td .  

Consequent Ly, i t  i s  impor tan t  t o  anaLyse t h e  backward and f o r u a r d  Linkages o f  

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

p roduct  and baLance o f  t r a d e  i s  even g r e a t e r  t h s n  i s . e v i d e n t  f rom an i n s p e c t i o n  

o f  j u s t  t h e  data  on a g r i c u l t u r e ,  because o f  t he  t inkages.  However, our approach 



has w ider  a p p t i c a h i  l i t y :  whenever i t  i s  reasonable t o  assume t h e  e x i s t e n c e  o f  

bo th  backward and f o r u a r d  Linkages betueen groups o f  i n d u s t r i e s ,  t h e  method 

p resen ted  i n  t h i s  paper can be empLoyed t o  ana lyse them. 

ALLowing f o r  f o rward  L inkayes i s  a s k i n g  f o r  t r oub te .  We can take  i t  f o r  g r a n t e d  

t h a t  p a r t  o f  t h e  e f f e c t s  o f  t h e  f o r u a r d  l i nkages  u i  L1 - d i r e c t  Ly o r  i n d i r e c t  Ly - 
aLso be an i n t e g r a l  p a r t  o f  t h e  e f f e c t s  o f  t h e  backward Linkages o f  t h e  

i n d u s t r y  we have s l n g l e d  o u t  f o r  our  study. (From nou on we u i t 1  r e f e r  t o  t h i s  

i n d u s t r y  as t h e  core  i ndus t r y . )  So uhen we add t h e  e f f e c t s  o f  b o t h  backuard and 

f o r w a r d  Linkages t h e  p o s s i b i  L i t y  e x i s t s  t h a t  some- e f f e c t s  cou Ld be t u i  ce 

accounted f o r .  The s i t u a t i o n  becomes even more comp l i ca ted  when we recogn ize  

t h a t  t h e  e f f e c t s  o f  f o rward  Linkages i n  t h e i r  t u r n  u i  L L i nduce e f f e c t s  o f  

backward Linkages. !Jou these e f f e c t s  u i  L L  i n c  Lude t h e  d i r e c t  consumption o f  t h e  

co rè  i n d u s t r i e s  but, n e x t  t o  it, t h e r e  aLso happens t o  be an i n d i r e c t  

consumption o f  goods and s e r v i c e s  o r i g i n a t i n g  f rom t h a t  sarne core  i n d u s t r y .  

Here t h e  afore-ment ioned probtem pops up  again. 

I n  t h i s  paper ue have devetoped a  s impte  and Luc id  method t o  avo id  t h i s  

probtern. I n  s e c t i o n s  2 and 3 we i n t r o d u c e  t t ie  concept o f  s e l e c t i o n  vectors;  

t h i s  leads t o  a  r a t h e r  r a d i c a l  s i m p l i f i c a t i o n  o f  the n o r a t i o c .  I n  s e c t i o n  4 a  

b i  rds-eye view i s  g i v e n  o f  a  generzal izat i o n  o f  t h e  ca Lcu Lat ions. "Consumpt i on "  

o f  f i x e d  c a p i t a t  i s  b e i n g  payed a t t e n t i o n  t o  i n  s e c t i o n  5 .  By e n l a r g i n g  t h e  

i n p u t - o u t p u t  t a b ì e s  w i t h  a  number o f  rous and columns we i n t r o d u c e  so-cal Led 

"pseudo-industr ies", r e p r e s e n t i n g  t h e  i n p u t  and ou tpu t  " s t r u c t u r e "  o f  s e v e r a l  

c a t e g o r i e s  o f  c a p i t a t  yoods. They make i t  p o s s i b l e  t o  e s t i m a t e  i n  an easy way 

t h e  e f f e c t s  r e t a t e d  t o  t h e  consumption o f  c a p i t a 1  goods.From s e c t i o n  6 on, t h e  

a p p t i c a t i o n  t o  t h e  Dutch a g r o - i n d u s t r i a l  complex i s  discussed. Ue take  a  c lose 

Look a t  i t s  i n f  Luence on t h e  p rocess ing  i ndus t r i es ,  t h e  t r a d e  baLance and 

employment.In sec t  i o n  9 the  r e s u t t s  a re  sunimed up. 

2 .  H o t a t i o n  

Throuyhout t h e  t e x t  c a p i t a t  L e t t e r s  A, I, L, ... denote matr ices, smal t  

l e t t e r s  t, u, v, ... denote column vectors.  (There i s  one except ion :  t h e  

c a p i t a t  L e t t e r  S rep resen ts  a  set.  see betou.) The hat  ( -)  i s  used on smal1 

L e t t e r s  t o  i n d i c a t e  t h e  diagonaL m a t r i x  which can be formed by means of t h e  

vec to r .  The i d e n t i t y  m a t r i x  i s  represented by I; t h e  summation vec to r  i i s  a  

v e c t o r  u i t h  aLL elements equaL t o  1. Ma t r i ces  and vec to rs  o f  t e c h n i c a t  

c o e f f i c i e n t s  have t h e  t i l d e  s i g n  (-1 added, e.g. À and t .  Throughout t h e  t e x t  

t h e  ma t r i ces  u i  L L be assumed t o  have t h e  app rop r ia te  dimensions. A g lossa ry  and 
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a L i s t  o f  symbols and rbeLat ions i s  t o  be found a t  t h e  end o f  t h i s  paper. 

We nou i n t r o d u c e  t l i e  concept o f  s e l e c t i o n  vec to rs  and r e s t  vectors.  T h e i r  

elements can onLy t a k e  t h e  vaLues O o r  1. These vec to rs  uiLL behave as a  k i n d  

o f  "switch", uh i ch  w i l 1  Let th rough o r  b l o c k  c e r t a i n  "commodity f lous" .  The 

elements o f  t h e  s e l e c t i o n  v e c t o r s  a r e  d e f i n e d  as 

s,(j) = 1 f o r  j s Sm 

e S,,m,O, 

uhere  Sm i s  t he  subset  m o f  i n d u s t r i e s  i n  t h e  i npu t -ou tpu t  tab le .  Which 

i n d u s t r i e s  a re  e lements o f  u h i c h  subset depends on t h e  s p e c i f i c  choice o f  t h e  

core  i n d u s t r y  and i t s  matching fo rward  Linkages. The subsets are  d i s j u n c t .  

The r e s t  v e c t o r s  a r e  t h e  compleaent o f  t he  sum o f  those s e l e c t i o n  vec to rs  o f  

which t h e  s u b s c r i p t s  a re  equa l  t o  o r  Lower than m: 

To a l t  p r a c t i s e s  and purposes t h e  r e s t  vec to rs  behave as s e l e c t i o n  vec tors .  

To v i s u a l i z e  t h e  compos i t i on  o f  t h e  subsets S, ::e may cons ide r  t h e  example 

t h a t  u i l  be e t a b o r a t e d  i n  s e c t i o n  6. Ue s t a r t  u i t h  t h e  r a n k i n g  number o f  t h e  

s e l e c t e d  i n d u s t r i e s ,  here  r e s t r i c t e d  t o  a g r i c u l t u r e  only.  So t h e  subset S. 

con ta ins  o n l y  one element: a g r i c u l t u r e .  The subset S,  has as i t s  elements t h e  

i n d u s t r i e s  which fo rm t h e  f i r s t  f o r u a r d  Linkage: t h e  s l a u g h t e r i n g  and meat- 

p rocess ing  i n d u s t  ry, t h e  d a i  r y  i n d u s t  ry, t h e  f ish, vegetab l e s  and f r u i  t 

p rocess ing  i n d u s t r y  ( r e s t r i c t e d  t o  i t s  consumption o f  domestic a g r i c u l t u r e  

p roduc ts )  and t h e  sugar indust ry ;  t h e  subset  S, has as i t s  etements t h e  

wholesale and r e t a i i  i n d u s t r y  ( a g a i n  r e s t r i c t e d  t o  p roduc ts  u h i c h  o r i g i n a t e d  

f rom t h e  i n d u s t r i e s  i n  S. and S , ) .  

3. The ntethod 

The product ion,  needed f o r  t h e  d e l i v e r y  o f  one u n i  t o f  ou tpu t  o f  an i n d u s t r y  

can be represented by t h e  wet L-known L e o n t i e f  inverse .  The f r a c t i o n  o f  t h e  

o u t p u t  o f  t he  core i n d u s t r y  can eas i  Ly be s e l e c t e d  

I t  goes w i thou t  say ing  t h a t  t h i s  ou tpu t  induces e f f e c t s  uh i ch  are  due t o  



backward Linkages. The d i  r e c t  consumption o f  p roducts  stemniing f r o n ~  o t h e r  

i n d u s t r i e s  can be expressed by 

Houever, we a t s o  have t o  t ake  i n t o  account t h e  i n d i r e c t  consumption o f  t h e  core 

i n d u s t r y .  The presence o f  t h e  L e o n t i e f  i n v e r s e  i n  ( 2 )  i n d i c a t e s  t h a t  a t 1  i n p u t  

f lous,  d i r e c t  and i n d i r e c t ,  which r u n  th rough the  indust ry ,  have a l ready  been 

taken i n t o  account. T h i s  has a l s o  Led t o  the  p o s s i b i t i t y  t h a t  a  f l o u  u i t 1  be 

t w i c e  accounted f o r .  I t  i s  easy t o  a v o i d  t h i s  t r a p :  f r om t h e  m a t r i x  o f  

t e c h n i c a t  c o e f f i c i e n t s  we o n t y  need t o  erase a t 1  i n d u s t r i e s  which a re  elements 

o f  S o .  T h i s  can be ach ieved by a p p t y i n g  t h e  r e s t  vec to rs  

Us ing  t h e  thus  a d j u s t e d  L e o n t i e f  i n v e r s e  the  d i  r e c t  and i n d i  r e c t  i n p u t  f  Lows 

a re  nou c o r r e c t t y  expressed hy 

The nex t  s tep  i s  t o  c a l c u t a t e  t h e  p a r t  o f  t h e  cumutated consumption o f  o t h e r  

i n d u s t r i e s  which can be a t t r i b u t e d  t o  the  cumulated consumption (1)  o f  t he  core  

i n d u s t r y .  T h i s  can be ach ieved by m u t t i p t y i n g  ( 2 )  and ( 4 )  

Formuta (5) rep resen ts  t h e  e f f e c t s  be tong ing  t o  t h e  backuard Linkages. 

We nou i n t rod t i ce  the  m a t r i x  U o t o  rep resen t  t h e  ou tpu t  of, a l t  i ndus t r i es ,  

i s  needed by t h e  core  i n d u s t r y  f o r  i t s  p r o d u c t i o n  o f  goods and se rv i ces  f o r  

f i n a t  consumption. U. i s  o b t a i n e d  by adding (1) and (5) and m u t t i p t y i n g  

t h e  r e s u t t  by t h e  f i n a t  consumption m a t r i x  Y 

Suppose t h a t  c e r t a i n  i n d u s t r i e s  consume goods and s e r v i c e s  produced b~ t h e  

core  i n d u s t r y  and o f  u h i c h  i t  can s a f e l y  be assumed t h a t  they  depend comptetety 

on the  ex i s tence  o f  t h e  co re  i n d u s t r y .  Ue coutd cons ider  these i n d u s t r i e s  as 

t h e  f i r s t  fo rward  Linkage o f  the  core  i n d u s t r y .  Because o f  t he  interdependence 

between a l t  i n d u s t r i e s  t h a t  p a r t  o f  t h e  e f f e c t s  o f  t h e  fo rward  Linkage i s  a t s o  



i n c l u d e d  i n  t h e  cumu la ted  i n p u t s  o f  t h e  co re  i n d u s t r y .  ( A S  such t hese  cumula ted  

i n p u t s  a r e  caLcuLa ted  a c c o r d i n g  t o  s t a n d a r d  procedures.)  T h i s  p a r t  i s  a t  once 

an e f f e c t  o f  a  f o r u a r d  L inkage  and o f  a  backuard  Linkage. Now, i f  ue uan t  t o  

e s t a b l i s h  t h e  i rnpor tance  o f  t h e  c o r e  i n d u s t r y  we have t o  g e t  r i d  o f  t . h i a  p a r t .  

T h i s  comes down t o  t h e  e t i m i n a t i o n  o f  aLL d i r e c t  and i n d i r e c t  i n p u t s  o f  t h e  

c o r e  i n d u s t r y  b e f o r e  we a r e  t o  c a l c u l a t e  t h e  cumu la ted  t e c h n i c a [  coef  f i c i  ents, 

i.e. ue have t o  base t h e  caLc l i La t i ons  on  t h e  a d j u s t e d  L e o n t i e f  i n v e r s e  (4). 

U t i L i z i n g  t h e  s e l e c t i o n  v e c t o r  sl ue e a s i l y  o b t a i n  t h e  "p roper "  e f f e c t s  

b e l o n g i n g  t o  t h e  f i r s t  f o r u a r d  L inkage  

E x p r e s s i o n s  (7) and (1) have s i m i l a r  i n t e r p r e t a t i o n s .  T+e e f f e c t s  o f  t h e  

backua rd  L inkages  i n d u c e d  by t h e  e f f e c t s  o f  t h e  f i r s t  f o r u a r d  l i n k a g e  can be 

c a l c u l a t e d  i n  t h e  same uay. The c o e f f i c i e n t s  o f  t h e  d i r e c t  i n p u t s  u h i c h  

o r i g i n a t e  f r om  o t h e r  i n d u s t r i e s  ( e x c l u d i n g  t h e  i n d u s t r i e s  i n  S. and S ! )  
1 

and u h i c h  a r e  p a r t  o f  (7) can be expressed  b y  (cf .(2))  

L i k e u i s e ,  uhen ue u a n t  t o  caLcuLa te  t h e  i n d i r e c t  i n p u t  f l o u s  we have t o  excLude 

aLL i n d u s t r i e s  o f  b o t h  subse ts :  s o  i n  o r d e r  t o  c a l c u t a t e  t h e  cumu la ted  

consumpt ion  t h e  caLcuLa t i ons  have t o  be hased on  t h e  m a t r i x  

Q u i t e  s i m i l a r  t o  t h e  way ue c a l c u l a t e d  (4)  and ( 5 )  we a r e  nou  abLe t o  compute 

t h e  cumuLated i n p u t s  wh ich  origi?-iated f r o m  t h e  r e m a i n i n g  i n d u s t r i e s .  t l e re  i t  

i n v o l v e s  t h e  i n p u t s  u h i c h  go u i t h  e x p r e s s i o n  (8) 

The d i r e c t  and i n d i r e c t  o u t p u t  U, s h o u l d  be c o n s i d e r e d  as e x c L u s i v e l y  an  

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

backua rd  L inkage  

The r e a s o n i n g  appL ied  t o  t h e  c a l c u L a t i o n s  o f  (7)  t o  (11)  can be r e p e a t e d  f o r  

second and h i g h e r  o r d e r  f o r w a r d  L inkages.  For  t h e  e f f e c t s  of  t h e  nth f o r u a r d  



Linkage we f i n d  

I I  n n-l  n-l n-l  n - l  (1 2) 

I n  s e c t i o n  3 our  s t a r t i n g  p o i n t  was a group o f  i ndus t r i es ,  u h i c h  ue had s i n g t e d  

out  f o r  our  study. Ue e s p e c i a t l y  uanted t o  look i n t o  t h e  p o s s i b i  L i t y  t o  quan- 

t i f y  t h e  e f f e c t s  o f  t h e  f i r s t  and h i g h e r  o rde r  backuard and fo rward  Linkages. 

I t  i s  possibLe t o  g e n e r a t i z e  t h i s  concept by o r d e r i n g  aLL i n d u s t r i e s  acco rd ing  

t o  a  prev iousLy d e f i n e d  h ie ra rchy .  

L e t  US assume t h a t  an economy can be represented by a  Laminated sphere, uh i ch  

can be peeted o f f  Layer by Layer. Each Layer c o n t ~ i n s  a  number o f  i n d u s t r i e s .  

For every  Layer ue can determine i t s  ou tpu t  p l u s  t h e  ou tpu t  by o t h e r  

i n d u s t r i e s .  O f  course t h e  output, imputed t o  Layers a l ready  peeted o f f  i n  an 

e a r t i e r  s tage shou ld  be d is regarded.  ExanlpLe o f  l aye rs  cou ld  be a  d i v i s i o n  i n  

a g r i  cu l t u re ,  i ndus t r y ,  s e r v i c e s  and government. 

Suppose we have a s e r i e s  o f  Layers, numbered O t o  n. T h i s  impLies o f  course t h a t  

The t o t a t  ou tpu t  o f  t h a t  economy couLd be represented by 

uhere r = i -1 l 

The t o t a L  vatue added can t h e n  be g i v e n  by 



5 .  C a p i t a l  goods 

U n t i  L now we have avoided t h e  probtem o f  t he  i n p u t  o f  c a p i t a t  goods. 8u t  i n  

atmost every i n d u s t r y  c a p i t a l  goods a r e  used. They Last o n l y  a  c e r t a i n  

amount o f  t ime and a f t e r  t h i s  p e r i o d  they have t o  be rep laced i n  o rde r  t o  

m a i n t a i n  t h e  l e v e l  o f  p roduc t i on .  T h i s  i s  usuaLLy r e f e r r e d  t o  as "consumption 

o f  f i x e d  c a p i t a l "  and, if va lued  a t  c u r r e n t  pr ies,  can be cons idered as a 

s tandard  f o r  rep  lacement investments.  

Since we want t o  t ake  t h e  consumption o f  c a p i t a t  goods i n t o  account we have t o  

cons ider  t h r e e  k i n d s  o f  cumutated e f f e c t s  t o  enabte US t o  c a t c u t a t e  t h i s  

cumu La t e d  consumpt ion:  

1. t h e  use o f  c a p i t a t  goods d u r i n g  t h e  consumption o f  commodit ies which have 

been consumed - d i r e c t l y  o r  i n d i r e c t t y  - i n  beha t f  o f  t h e  core i ndus t r y ;  

2. t h e  use o f  c a p i t a t  goods d u r i n g  t h e  p r o d u c t i o n  o f  c a p i t a t  goods; 

3. t h e  cumutated use o f  commodit ies (none o f  them c a p i t a t  goods) d u r i n g  t h e  

p roduc t  i o n  o f  cap i  t a l  goods; 

One shoutd  be auare t h a t  many k i n d s  o f  mixed forms a re  poss ib te .  

The c a l c u t a t i o n  o f  t h e  combined cumutated e f f e c t s  can be s imu la ted  by a d j u s t i n g  

t h e  o r i g i n a t  10-tabte. Therefore, r e  have t o  ex tend t h e  10- tab te  u i t h  a  number 

o f  "pseudo- industr ies" .  The rows o f  these i n d u s t r i e s  c o n t a i n  t h e  i n p u t s  o f  

c a p i t a t  goods, i.e. d e p r e c i a t i o n  by i n d u s t r i e s .  The Dutch 10- tab te  

d i  s t i n g u i s h e s  f o u r  c a t e g o r i e s  o f  cap i  t a l  goods: b u i  Ldings, o t h e r  c o n s t r u c t  i o n  

uorks, t r a n s p o r t  equipment and o t h e r  equipment. 

The rous a re  very  s i m i  l a r  t o  t h e  "normal" rous i n  ttte i n t e r m e d i a t e  b tock :  t h e  

normat rows a t s o  shou consumption o f  a  c e r t a i n  t ype  o f  commodities, v i z .  t h e  

commodities produced by t h e  i n d u s t r i e s  concerned. 

I n  our 10- tab le  t h e  cotumns o f  t h e  pseudo- indust r ies  represent  a  k i n d  o f  i n p u t  

s t r u c t u r e .  The c a p i t a t  goods a r e  found on t h e  rous o f  t h e  i n d u s t r i e s  which 

produce them. The columns a l s 0  c o n t a i n  i n p u t s  L ike  r e t a i t  services, t r a n s p o r t  

costs, business s e r v i c e s  e tc .  I t  goes w i t h o u t  say ing  t h a t  column t o t a t s  shoutd  

equa l  row t o t a l s .  

By i n t r o d u c i n g  t h e  concept o f  pseudo- indus t r i es  we make sure  t h a t  o n t y  

reptacement inves tments  w i l t  be recorded.  Since l i t t t e  i s  known about t h e  

e x i s t i n g  s tocks  o f  cap i  t a l  yootls ue have assumed t h a t  t h e  compos i t ion  o f  a  

basket  o f  reptacement c a p i t a t  goods (i.e. t h e  i n p u t s  i n  a  c e r t a i n  column of a  

pseudo- indust ry )  i s  s i n i i t a r  t o  i t s  o r i g i n a t  composit ion. 



Ue denote t h e  thus  c o n s t r u c t e d  m a t r i x  as A+. From t h i s  extended matr ix, ue can 

r e c o n s t r u c t  t h e  o r i g i n a l  m a t r i x  A by  a p p l y i n g  t h e  s e l e c t i o n  vec to rs  s,. 

He r e  s a  ( j )  = 1 f o r  j E a l 1  i n d u s t r i e s  except pseudo- indust r ies  

= O f o r  j E pseudo- indust r ies  

Eniploying t h e  extended m a t r i x  A+ we can repeat  t he  c a l c u l a t i o n s  o f  s e c t i o n s  

(31, ending up u i t h  a m a t r i x  U;, u h i c h  represents  i n p u t s  o f  c a p i t a l  goods. So 

nou ue can c a l c u l a t e  t h e  e f f e c t s  a t t r i b u t e d  t o  t he  consumption o f  c a p i t a l  goods. 

The c a l c u l a t i o n s  f o r  U i  ue re  made u i t h  t h e  h e l p  o f  t h e  i n t e r m e d i a t e  m a t r i x  A+  

from (15 ) .  dy ex tend ing  t h e  m a t r i c e s  o f  (16) u i t h  dummy rous and columns they 

v i l t  t ake  on t h e  same dimensions as t h e  ma t r i ces  i n  o t h e r  expressions.  

b. An a p p t i c a t i o n  t o  t h e  Dutch a g r o - i n d u s t r i a l  bus iness  

A g r i c u l t u r a l  p r o d u c t i o n  has a s p e c i a l  p l a c e  i n  t h e  Dutch economy, 

Be fo re  t h e  second u o r l d  uar  a l a r g e  p a r t  o f  t h e  Dutch Labour f o r c e  uas 

employed i n  a g r i c u l t u r e .  A f t e r  t h e  ua r  t h i s  s i t u a t i o n  r a p i d l y  changed. 

t4echanizat ion and r a t i o n a l i z a t i o n  (and i n  the  e i g h t i e s  compu te r i za t i on ! )  made 

t h e i  r i n roads  on t h e  number o f  peop le  employed and very  soon o n l y  a smal L p a r t  

o f  t he  Labour f o r c e  was s t i l l  d i r e c t l y  i n v o l v e d  i n  t h e  p r o d u c t i o n  o f  foods. I n  

s p i  t e  o f  th is ,  t h e  Ne the r lands  remained a major  a g r i  c u l t u r a l  p roducer  and even 

became t h e  second Largest  food-producing count ry  i n  t h e  uo r  Ld. Cons ider i  ng t h e  

smaLL and e v e r s h r i n k i n g  a g r i c u l t u r a l  area t h i s  can o n l y  be a t t r i b u t e d  t o  t h e  

h ighes t  a g r i c u l t u r a l  p r o d u c t i o n  p e r  c a p i t a  i n  t h e  uo r ld .  

l t s  i n f l u e n c e  on t h e  t r a d e  batance i s  a l ready  obv ious  i f  one j u s t  looks  a t  t h e  

expo r t s  o f  t a u  a g r i c u l t u r a l  p roducts .  Houever, t h i s  i n f l u e n c e  goes a l o t  

deeper: i n  f a c t  t h e  d i f f e r e n c e  betueen t h e  present-day t r a d e  balance and a 

f i c t i t i o u s  one u h i c h  uou td  have no Dutch p r o d u c t i o n  a t  a l 1  u o u l d  r e a l l y  

demonstrate i t s  tremendous impact on t h e  t r a d e  balance. ( O f  course t h e  absence 

o f  any a g r i c u l t u r a l  p r o d u c t i o n  i s  a h y p o t h e t i c a l  case: a g rea t  number o f  

consequences, o f  t h e  absence o f  a Dutch a g r i c u l t u r e  u o u l d  be i r r e v e r s i b l e .  



There fo re  we have t o  be very c a r e f u t  i f  ue uant t o  study any changes i n  impor t s  

and expor ts ) .  

T h i s  d i f f e r e n c e  i s  t h e  s t a r t i n g - p o i n t  o f  our  study. F i r s t l y ,  we u i l 1  consider  

t he  expected changes i n  impor t s  and expor ts .  A change i n  impor t s  c o n s i s t s  of 

two components: an  i nc rease  i n  t h e  impor t s  o f  a g r i c u t t u r a l  p roduc ts  t o  

compensate t h e  "wipe-out" o f  domestic p r o d u c t i o n  and a  decrease i n  impor t s  of 

a g r i c u t t u r a t  p roduc ts  which no rma l l y  woutd be needed f o r  t h e  i n d u s t r y  

" a g r i c u t t u r e "  i t s e l f .  (An exampte o f  t h e  Last component woutd be fodder, 

impor ted  f o r  domest i c  L ivestock.  1 

The f i  r s t  component can be assumed t o  equa L t h e  vatue o f  t h e  domestic 

consumption: i n  case domestic p r o d u c t i o n  drops t o  zero, t h e  customer u i t 1  

s impty t u r n  t o  impor ted  products .  Most p robab ly  impor ted  goods u i l 1  be s t i g h t l y  

more expensive but, c o n s i d e r i n g  the  l o u  p r i c e  e l a s t i c i t y  o f  agr . i cu l tu raL 

products, t h e  r i s e  i n  p r i c e s  woutd not  Lead t o  a  s u b s t a n t i a t  decrease i n  

consumption. The second component t o  be cons idered i s  t h e  drop i n  impor ts  o f  

i n p u t s  f o r  a g r i c u l t u r e  t h a t  would r e s u l t  uhen p r o d u c t i o n  o f  a g r i c u t t u r a t  goods 

would be reduced t o  zero. The e f f e c t s  on t h e  t r a d e  batance a re  t o  be measured 

i n  terms o f  t h e  n e t  va lue  added a t  market p r i ces .  

The t o t a l  c o n t r i b u t i o n  o f  Dutch a g r i c u l t u r e  t o  t h e  t r a d e  ba lance nou 

c o n s i s t s  o f  t h i s  n e t  va lue  added t h a t  would be Lost i f  a l t  a g r i c u t t u r a t  

p roducts  uouLd have t o  be impor ted  and, i n  add i t ion ,  t h e  cumulated ne t  vaLue 

add id  c rea ted  i n  t h e  p roduc t  i o n  o f  expo r ted  a g r i c u t t u r a  L p roduct  s. Here we 

emphasize t h e  concept o f  net vatue added s ince  we take  i n t o  account t h e  

e f f e c t s  resu  L t i n g  f rom t h e  consumpt i o n  o f  c a p i t a t  goods. 

U n t i L  nou we have used t h e  te rm " a g r i c u t t u r a t  p roduc ts "  r a t h e r  LooseLy. I t  i s  

t ime  t o  d e f i n e  i t  p r o p e r l y :  

1. Consider  t he  o u t p u t  o f  t h e  a g r i c u L t u r a L  sec to r  i t s e t f .  We d e f i n e  i t s  p r imary  

e f f e c t  t o  be t h e  cuniutated va tue added o f  t h e  a g r i c u t t u r a t  p r o d u c t i o n  i n  t h e  

Nether lands W o t e  t h a t  t h i s  i n c l u d e s  more than  j u s t  t h e  d i r e c t  impor t s  and 

expo r t s  o f  a g r i c u t t u r a t  p roduc ts :  i t  a l s o  incLudes a g r i c u l t u r a t  products, 

i n c o r p o r a t e d  i n  goods and s e r v i c e s  o f  o t h e r  i n d u s t r i e s ,  uh i ch  i n  t h e i r  t u r n  

a re  des t i ned  f o r  f i n a t  consumption o r  exports.) 

2 .  a number o f  i n d u s t r i e s  a re  dependerrt on p roduc ts  o f  t he  dornestic 

a g r i c u t t u r e  t o  such an extent ,  t h a t  we can cons ide r  t h e i r  ou tpu t  as b e i n g  

induced by the  Dutch a g r i c u t t u r e .  We can cons ider  them as t h e  f i r s t  f o rward  



t inkage o f  t h e  Dutch a g r i c u t t u r e .  ExampLes have a l ready  been g i ven  i n  

s e c t i o n  2 .  Here we take  t h e  view t h a t  domestic food-processing i n d u s t r i e s  

have t o  r e t y  on s t r o n g  " e x t e r n a l  economies", determined by t h e  ex i s tence  o f  

a  domestic a g r i c u t t u r e :  w i t h o u t  t h i s  a g r i c u t t u r e  none o f  these i n d u s t r i e s  

cou ld  hope t o  su rv i ve .  J u s t  compare t h e  t r a n s p o r t  cos ts  o f  sugar u i t h  those 

o f  sugar beets. We u i l [  a l s o  pass by t h e  f a c t  t h a t  some o f  these i ndus t r i es ,  

nou t h a t  they  a r e  f i r m t y  r o o t e d  i n  t h e  economy o f  t h e  Netherlands, a r e  i n  

t h e  p o s i t i o n  t o  de termine t h e  h a r v e s t s  t h a t  shoutd  be c u l t i v a t e d .  The 

interdependence betueen a g r i c u t t u r e  and severa t  o t h e r  i n d u s t r i e s  i s  o f  

s i g n i f i c a n c e ;  we r e g r e t  tha t ,  because s u f f i c i e n t  da ta  i s  Lacking, we were 

n o t  ab te  t o  pursue t h i s  sub jec t .  

3. t h e r e  i s  a  t h i r d  a c t i v i t y  induced by a g r i c u t t u r a t  p r o d u c t i o n  t h a t  may be 

cons idered as a  (second) f o r u a r d  t inkage:  t h e  s e r v i c e s  o f  t h e  uho tesa le  

i n d u s t r y  needed f o r  t h e  e x p o r t s  o f  a g r i c u t t u r a t  goods and p roduc ts  o f  t h e  

domestic f ood  p rocess ing  i n d u s t  r i e s .  Without  expo r t s  t h i s  a c t  i v i  t y  woutd n o t  

happen. On t h e  o t h e r  hand, se rv i ces  i n  beha l f  o f  consumption by households 

and government do n o t  cause fo rward  e f f e c t s .  I f  t h e  domestic a g r i c u t t u r a t  

p r o d u c t i o n  woutd be rep taced  by imports, t h e r e  uou td  s t i ' l t  be a  Lot o f  

t r a d i n g  i n  these products .  Here we.negLect t h e  f a c t  t h a t  t r a d e  s e r v i c e s  

wou ld  i nc rease  s t i g h t t y  because i n  some cases these s e r v i c e s  woutd have t o  

be expanded t o  rep tace  t r a d e  t h a t  nou takes p tace  d i r e c t l y  between producer  

( fa rmer)  and consumer. (A good exampte i s  t h e  d i r e c t  t r a d e  o f  po ta toes  t o  ' 

households, which i n  t h e  Nether tands can be up t o  20% o f  t h e  volume o f  t h e  

fa rmers '  p o t a t o  crops.) 

S ince i n  our  c a L c u l a t i o n s  i n  t h i s  s e c t i o n  we on ty  cons ide r  t h e  e f fec t s ,  induced 

by expo r t s  and consumption, on t h e  t r a d e  balance, t h e  m a t r i x  Y w i t l  i n c l u d e  

o n t y  two column v e c t o r s  

I n  s e c t i o n  3 we have d e r i v e d  t h e  fo rmi i lae  concern ing  t h e  ou tpu t  o f  seve ra t  

i n d u s t r i e s ,  induced by d i r e c t  e f f e c t s  and e f f e c t s  caused by f o r u a r d  Linkages. 

We nou c a l c u t a t e  t h e  va tue added by m u l t i p l y i n g  t h e  (d iagona t )  c o e f f i c i e n t  

m a t r i x  c u i t h  these formutae. 

I n  t h i s  way we f i n d  t h e  d i r e c t  e f fec t ,  e x c l u d i n g  t h e  impact o f  t h e  use of 

c a p i t a l  goods on t h e  c a l c u t a t i o n s  



and f o r  t h e  e f f e c t  due t o  t h e  f i r s t f o r u a r d  Linkage 

The cor respond ing c o n t r i b u t i o n s ,  u h i  ch can be r e  Lated t o  t h e  consumpt i o n  o f  

c a p i t a t  goods a re  

The second fo rward  tinkage, as fo rmu la ted  i n  t h i s  sect ion, har a Less generat  

form îhan t h e  formuta i n  s e c t i o n  3. Here i t  i nc tudes  o n l y  a  L im i ted  p a r t  o f  t h e  

d i  r e c t  expo r t s  o f  uhotesa te  t r a d e  serv ices;  s e r v i c e s  uh i ch  a re  i n c o r p o r a t e d  i n  

t h e  remaining p a r t  o f  t h e  expo r t s  o r  i n  consumption a re  accounted fo r .  As a  

consequente t h e  anatogon o f  (8) i n  exp ress ion  (121, i n d i c a t i n y  uh i ch  p a r t  o f  

t h e  p r o d u c t i o n  o f  t he  co re  i n d u s t r y  i s  i n c o r p o r a t e d  i n  f i n a l  demand categories, 

has t o  be s u b s t i t u t e d  by these expor ts .  

We nou suppose t h a t  t h e  m a t r i x  o f  f i n a l  demand i n c l u d e s  o n l y  t he  vec to rs  x  

(expor ts )  and c  (consumpt i o n )  

The vec to r  a i s  d e f i n e d  as 

O < o ( j )  < 1 f o r  j = 30 ( t h c  rou  o f  t h e  .uholesaie t rade )  

o ( j )  = O f o r  j # 30 

Th is  vec to r  i n d i c a t e s  t h e  p a r t  o f  t h e  d i r e c t  expo r t s  o f  uhotesate  t r a d e  

se rv i ces  t h a t  can be cons idered as s e r v i c e s  rendered t o  t h e  expo r t s  o f  

a g r i c u l t u r a l  products.  Thus t h e  e f f e c t  o f  t h e  second f o r u a r d  Linkage can be 

expressed as 

Here the  second p a r t  of exp ress ion  (23) i s  absent, because by d e f i n i t i o n  

expo r t s  o f  uhotesate  t r a d e  s e r v i c e s  a r e  no t  i n c o r p o r a t e d  i n  goods and se rv i ces  

supp t i ed  by o t h e r  i n d u s t r i e s .  



I n  t h e  Same way we can c a t c u t a t e  t h e  e f f e c t  i n c t u d i n g  the  use o f  c a p i t a t  goods 

S p e c i a l  a t t e n t i o n  has been p a i d  t o  t h e  impact o f  t h e  EC p o l i c y  on t h e  va tue 

added o f  a g r i c u t t u r a l  p roduc ts  by i t s  way o f  hand t i ng  Levies and subs id ies .  

f h e  3544 mln g u i  Lder batance o f  these t e v i e s  and subsid ies,  awarded by t h e  

European O r i e n t a t i o n  and Quarantee Fund f o r  Ag r i cu t tu re ,  shoutd be added t o  t h e  

va lue  added recorded i n  t h e  s tanda rd  Dutch 10-tabte. I n  p a r t i c u t a r ,  t h e  va lue  

added recorded f o r  t h e  i n d u s t r i e s  r e c e i v i n g  these n e t  subs id ies  on t h e i r  

p roduc ts  shoutd be r a i s e d  . b i  j t h e  amount o f  these subs id ies .  As a  consequence 

t h e  f i g u r e s  f o r  these i n d u s t r i e s  d i f f e r  from those pub t i shed  i n  t h e  10-tabte. 

Severat  c o r r e c t i o n s  uere needed t o  de termine t h e  e f f e c t s  o f  t h e  consumption o f  

c a p i t a t  goods on a g r i c u t t u r e  and t t te food-processing i n d u s t r i e s .  The 

c o r r e c t i o n s  concern t h e  p r o d u c t i o n  o f  investment  good by t h e  a g r i c u t t u r a t  and 

food  p rocess ing  i n d u s t r i e s .  

7. The t r a d e  batance 

The r e s u t t s  o f  ou r  c a t s u t a t i o n s  a r e  summarized i n  t h e  t a b t e s  . l  and 2. They g i v e  

a  survey o f  t h e  va tue added t h a t  can be imputcd t o  ag r i cu t tu re ,  as f a r  as t h e  

p r o d u c t s  a re  embodied i n  t h e  baske ts  o f  consumption o r  expor ts .  The baskets  can 

be cons idered as a  r e p r e s e n t a t i v e  measure o f  t h e  importance o f  t h e  agro- 

i n d u s t r i a t  complex. 

I n  t a b t e  1 t h e  g e n e r a t i o n  o f  t h e  va tue added by i r i d u s t r y  i s  d isptayed;  here  we 

have d i s t i n g u i s h e d  between t h e  v a r i o u s  fo rward  Linkages and t h e  genera t i on  o f  

va tue added t h a t  can be r e t a t e d  t o  t h e  consumption o f  c a p i t a t  goods. Every 

column con ta ins  b o t h  d i r e c t  and i n d i r e c t  e f f e c t s .  I n  t h e  f i r s t  seven columns 

t h e  va tue added o f  t h e  v a r i o u s  i n d u s t r i e s  which can be r e t a t e d  t o  t h e  cumutated 

expo r t s  o f  a g r i c u t t u r a t  p roduc ts  i s  shoun. O f  course a  Large p a r t  (71%) of  t h e  

generated vatue added shown i n  t h e  f i r s t  column can be a t t r i b u t e d  t o  a g r i -  

c u l t u r e  b u t  t h e  c o n t r i b u t  i o n  t o  o t h e r  i n d u s t r i e s ,  e.g. t h e  uhotesate  i n d u s t r i e  

(9%) cannot be negtected. I n  column 2 es t ima tes  a re  d i sp tayed  f o r  t h e  va tue 

added generated by those r e p  Lacement inves tments  t h a t  can be connected t o  

column 1. T h i s  amounts t o  n e a r t y  5% o f  t h e  t o t a t  generated vatue added o f  t h e  

inves tments  by i n d u s t r i e s  (one f o u r t h  p a r t  o f  i t  stems f rom t h e  b u i t d i n g  

c o n s t r u c t  i o n  i n d u s t  r y  a  Lone) . The va l u e  added generated by t h e  d i  r e c t  and 

i n d i  r e c t  expo r t s  of p roduc ts  of t h e  food-processing i n d u s t  r y  i s  represent  ed by 



column 3. Except f o r  t h e  f o u r  p rocess ing  i ndus t r i es ,  t h e  vatue added i s  

p a r t i c u t a r t y  genera ted by the  uhotesate  trade. I n  column 4 we have es t imated 

the  vatue added generated by t h e  "consumption" o f  t h e  c a p i t a t  goods, t h a t  can 

be r e l a t e d  t o  column 3. 

I n  column S ue f i n d  t h e  vatue added t h a t  can be r e l a t e d  t o  t h e  t r a d e  se rv i ces  

t h a t  uere needed t o  expo r t  t h c  a y r i c u t t u r a t  products.  The uhotesate  t r a d e  takes  

up 80% here!  We have t o  t ake  i n t o  account t h a t  t h e  d e v i a t i o n s  can be very 

large. F i n a l t y  i n  column 6 ue f i n d  t h e  vatue added generated by the  reptacement 

investments o f  t h c  t r a d e  serv ices .  . 

I n  column 7 we f i n d  the  sum o f  t h e  columns 1 through 6: t h i s  i s  t h e  vatue added 

induced i n  t h e  Nether lands by t h e  expo r t s  o f  a g r i c u l t u r a t  products.  With 43% 

a g r i c u t t u r e  dominates the  p i c t u r e .  Due t o  Lack o f  da ta  we uere n o t ' a b ~ e  t o  

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

genera t i on  o f  t h e  vatue added. I t  must be considerable, c o n s i d e r i n g  the f a c t  

t h a t  t h e  t r a n s p o r t  i n d u s t r y  i n  t h e  Nether  lands a l ready  induces 3.1 mld g u i  Lders 

o f  vatue added. 

The columns o f  t h e  consumption have been c a t c u l a t e d  i n  t h e  Same uay. There i s  

one except ion :  t h e  anatogon o f  t h e  columns 5  and 6 has been omi t t ed .  1.f r e  

woutd rep tace domest ic  p r o d u c t i o n  by imports, ue s t i  L L woutd have t o  trede 

a g r i c u l t u r a t  products;  thus, t h e  p a r t  of t h e  uhotesate  t r a d e  t h a t  can be 

r e l a t e d  t o  t h e  domest i c  consumpt i o n  o f  a g r i c u t t u r a l  p roduct  s  shoutd not  be 

cons idered as induced by Dut ch a g r i  c u l t u r e .  

The c o n t r i b u t i o n s  by i n d u s t r y  t o  t h e  t r a d e  batance can be found i n  column 15. 

The t o t a t  o f  column 13 g i v e s  an i n d i c a t i o n  o f  t he  c o n t r i b u t i o n  o f  a g r i -  

c u l t u r e  t o  t h e  t r a d e  batance. Th i s  amounts 8,6X o f  t h e  n e t  domestic product .  

I n  column 15 ue a t s o  f i n d  t h e  ansuer t o  t h e  q u e s t i o n  o f  t h e  significante o f  t h e  

a g r i c u l t u r e - i n d u c e d  product  i o n  t o  t h e  va r i ous  i n d u s t r i e s .  O f  course t h e  g r a i n -  

p rocess ing  i n d u s t  r y  i s  (ui t h  6UX) Large Ly dependent on a g r i  CU l t u r e .  The demand 

f o r  fodder i s  t h e  main reason. AL1 t o g e t h e r  we f i n d  t h a t  9% o f  t he  va lue  added 

generated i n  t h e  Nether lands can be a t t r i h u t e d  t o  a g r i c u t t u r e .  Another 

conc tus ion  we can drau from t a b t e  1 i s  t h a t  a g r i c u l t i i r a t  p r o d u c t i o n  i s  h i g h l y  

impor tan t  f o r  o t h e r  Dutch i n d u s t r i e s .  More than  5 5 %  o f  t h e  vatue added, 

generated by t h e  product  i o n  of a g r i  c u t t u r a  L p roduct  s  f o r  expo r t  s  and 

consumption, i s  induced i n  o t h e r  i n d u s t r i e s .  



TabLe 1  cLearLy showed t h e  importance o f  a g r i c u l t u r e  f o r  a  number o f  Dutch 

i n d u s t r i e s .  Table 2 shows US t h e  interdependence o f  t h e  a g r o - i n d u s t r i a l  complex 

and, more over, q u a n t i f i e s  t h e  d i r e c t  and i n d i r e c t  e f f e c t s .  

Seven groups a re  represented, a t  l subd iv ided  i n t o  t h r e e  sous: d i  rect ,  i n d i r e c t  

and c a p i t a t .  D i r e c t  i s  n o t  aLuays d i r e c t  i n  t h e  s t r i c t  sence o f  t h e  word: 

whenever quotes appear consumut i o n  by t h e  p rocess ing  i n d u s t  r y  i s  i n c  luded. 

The f i r s t  t h r e e  groups concern t h e  p roduc ts  o f  a g r i c u l t u r e  proper, t h e  nex t  two 

p roduc ts  o f  the  p ~ o c e s s i n g  i n d u s t r y  and f i n a L y  the  g e n e r a t i o n  o f  vaLue added 

f o r  expo r t s  i n  t h e  , trade s e r v i c e s  i s  shown. 

ALtogether  t h e  expo r t s  o f  p r o d u c t s  o f  ag r i cuL tu raL  o r i g i n  generated - d i r e c t l y  

and i n d i r e c t l y  - a vaLuc added o f  18000 mln g u i t d e r  i n  1981. The c o n t r i b u t i o n  

o f  a g r i c u t t u r e  i t s 2 l f  was on!y 17% ( f o r  consumption t h i s  f i y u r e  was even Lower, 

11%). 

8. Emp Loyment 

S u b s t i t u t i n g  t h e  v 2 c t o r  t: o f  n e t  vaLue added by the  v e c t o r  L o f  employment i n  

t h e  express ions  ( l ? )  .(2U), (23) and (241, ue o b t a i n  the  ma t r i ces  Lm and 
k  

Lm f o r  t h e  induced employment. AnaLogoi~s t o  tabLe 2, we f i n d  i n  t a b l e  3 

t h e  employment p e r  i n d u s t r y  reLa ted  t o  a g r i  CU L t u r a  L e x p o r t s  and consumpt ion.  

than h a l f  a  m i  L L ion  person-years a re  involved;  t h i s  i s  about 11% o f  t h e  

Dutch Labour force.  R i g h t  away we n o t i c e  t h a t  here  t h e  c o n t r i b u t i o n  o f  

a g r i c u t t u r e  i t s e l f  (51%) i s  cons ide rab l y  h i g h e r  than i n  t h e  case o f  vaLue added 

(44%). Ir iduced emp Loyment i n  t h e  whoLesaLe t rade  i s  remarkable t o o  (73UL)LI 

person-years). HeLat i veLy  i m p o r t a n t  cont  r i b u t i o n s  can be found i n  t h e  

s  Laughter ing  and meat i n d u s t  r y  (24U0U), t h e  d a i  r y  i n d u s t  r y  (71UUU1, t h e  g r a i n  

p rocess ing  i n d u s t  r y  (1 10001, t h e  c o n s t r u c t i o n  i n d u s t r y  (14000), bank ing  

(12U30) and bus iness  s e r v i c e s  (14U00). I n  c o n t r a s t  t o  i t s  c o n t r i b u t i o n  t o  vaLue 

added t h e  employment c o n t r i b u t i o n  o f  o i L  and gas e x p l o r a t i o n  i s  n e g l i g i b t e ,  

which i s  not  s u r p r i s i n g  c o n s i d e r i n g  t h e  c a p i t a t - i n t e n s i v e  cha rac te r  of t h e  

i n d u s t r y .  

9 .  Conc lus ion  

I f  we want t o  knou t h e  f o r w a r d  Linkages of a  c e r t a i n  e f f e c t  i t  i s  a d v i s a b l e  

t o  c a t c u l a t e  thern i n c l u d i n g  t h e  ~ n a t c h i n g  backward Linkages. Ue can a v o i d  t h e  

p i t f a L 1  t h a t  f l o u s  a re  t w i c e  accounted f o r  by i n t r o d u c i n g  t h e  concept of 

s e l e c t i o n  vec tors .  



An a p p l i c a t i o n  o f  t h e  method t o  Dutch a g r i c u l t u r e  makes i t s  importance cLea r l y  

v i s i b t e .  I t s  c o n t r i b u t i o n  t o  t h e  t r a d e  batance amount.ed up t o  9% (28 mld 

g u i t d e r )  o f  t h e  1981 net  n a t i o n a t  income. However, a Larger p a r t  o f  t he  net  

vaLue added, induced by Dutch a g r i c u l t u r e ,  i s  c rea ted  i n  o t h e r  i n d u s t r i e s .  

Besides a g r i c u l t u r e  i t s e t f  and t h e  food-processing i n d u s t r i e s  t h e  ne t  va lue  

added induced i n  uho tesa le  t r a d e  and i n  o i l  and gas e x p l o t a t i o n  i s  impor tan t .  

Furthermore, about 9% o f  t h e  induced vatue added can be r e t a t e d  t o  t h e  induced 

product  i o n  o f  rep  tacement investments.  The dependence o f  bank i  ng and gas 

d i s t r i b u t i o n  on a g r i c u l t u r e  i s  a t s o  above average. 

Emptoyment produces a s i m i  Lar p i  c tu re .  For every person-year i n  a g r i  c u l t u r e  a 

person-year i s  induced i n  some o t h e r  i ndus t r y .  EspeciaLLy i n  t h e  wholesale 

t r a d e  a Large number o f  person-years (73000 = % o f  i t s  t o t a t  Labour f o r c e )  i s  

i nduced. 



G Los s a r y  

backuarcl L i  nkages t h e  i n d i r e c t  e f f e c t s  as f a r  as they a re  induced i n  t h e  

supp ty ing  i n d u s t r i e s ;  t he  e f f e c t s  which can be r e t a t e d  

t o  t h e  cumulated consumption o f  c a p i t a t  goods a re  

i nc Luded 

co re  i n d u s t r i e s  t l ~ e  i n d u s t r i e s  we have s i n g l e d  out  t o  study, e s p e c i a t t y  

t h e i r  backward and fo rward  tinkages; i n  t h i s  paper t h e  

Dutch a g r i c u t t u ï e  has been brought  i n t o  focus 

cumulated e f f e c t s  t h e  cum of d i r e c t  and i n d i r e c t  e f f e c t s  

d i  r e c t  e f f e c t  s  t h e  e f f e c t s  t h a t  can be r e t a t e d  t o  t h e  p r o d u c t i o n  o f  

p a r t i c u t a r  goods and serv ices ;  i n  t h i s  paper they  concern 

t h e  focused i n d u s t r i e s  

e f f e c t s  examptes o f  e f f e c t s  are  en~ptoyment, v a l u e  added e tc .  

f o rward  t inkages t h e  d i r e c t  e f f e c t s  r e t a t e d  t o  p rocess ing  o f  and/or  

consuming o f  goods and s e r v i c e s  by i t s  buyers as f a r  as 

t h i s  r e s u  L t s  f rom t h e  p roduc t  i o n  o f  these commoditi es, 

p t u s  t h e  r e t a t e d  Linkages minus t h e  p r imary  e f f e c t s  

r e t a t e d  t o  t h e  commodities t o  be processed 

i nduced cf f e c t  s  t h e  sum a f  p r imary  e f f e c t s  and f o r u a r d  t inkages 

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

can be t i n k e d  t o  t h e  cumulated consumption o f  an , 

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

goods. I t  shoutd  be noted t h a t  i n d i r e c t  e f f e c t s  can aLso 

occu r  w i t h i n  t h c  i n d u s t r y  i t s e t f  

p r i inary  e f  f e c t s  t h e  sum o f  d i r e c t  e f f e c t s  and backward Linkages 





- 18 - 
v e c t o r  u i t h  t h e  t o t a t  p r o d u c t i o n  o f  each i n d u s t r y  

t h e  induced product ion,  b roken down by i n d u s t r i e s  and the  

f i na l demand c a t e g o r i  es 

p r o d u c t i o n  (consumption) be tong ing  t o  t h e  p r imary  e f f e c t  

(rn=O) o r  t b e  mth fo rward  e f f e c t  (MN); exc lud ing  t h e  

consumption o f  c a p i t a 1  goods 

k  Um U$ U: - U, p r o d u c t i o n  (corisumption) r e t a t e d  t o  t h e  

p r i m a r y  e f f e c t  (rn=O) o r  t h e  mth f o rward  e f f e c t  (m>O) as 

f a r  as they  a r e  r e l a t e d  t o  t h e  consumpt i o n  o f  c a p i t a t  goods 

k  k, = k  v m V.,- V U,, 

p roduc t  i o n  (const~mpt ion)  r e l a t e d  t o  t h e  p r imary  e f f e c t  (m=O) 

o r  t h e  mth f o r u a r d  e f fec t ,  i n c t u d i n g  t h e  consumption o f  

c a p i t a t  goods 

g e n e r a t i o n  o f  va lue  added r e l a t e d  t o  t h e  

p r i m a r y  e f f e c t  (m=O) o r  t h e  mth fo rward  e f fec t ,  e x c l u d i n g  

t h e  consumption o f  c a p i t a t  goods 

g e n e r a t i o n  o f  va lue  added r e l a t e d  t o  t h e  p r imary  

e f f e c t  (m=O) o r  t h e  mth f o r u a r d  e f f ë c t  o f  t h e  consumption 

o f  c a p i t a 1  goods 

v  v e c t o r  o f  t h e  genera ted  va lue  added 

- - 
v  v = v t  - -' v e c t o r  o f  t h e  va lue  added c o e f f i c i e n t s  

X v e c t o r  o f  t h e  e x p o r t s  

m a t r i x  o f  t h e  f i n a l  demand c a t e g o r i e s  (m our  c a l c u t a t i o n s  

o n t y  e x p o r t s  and consumption a r e  taken  i n t o  account)  

v e c t o r  u h i c h  e x t r a c t s  t h e  r e l e v a n t  e x p o r t s  o f  t r a d e  se rv i ces  

f rom t h e  v e c t o r  o f  t h e  expa r t s  o f  goods and s e r v i c e s  
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