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Y a i r  M undlak  
S u th ad  S e tb o o n sarn g

In t r o d u c t io n

T h is  p a p e r  exam ines th e  f a c to r s  b e h in d  th e  g ro w th  o f  a g r i c u l t u r a l  

p r o d u c t io n  i n  T h a ila n d  in  th e  p e r io d  1961 t o  1 9 8 5 . I t  u t i l i z e s  

p r o v in c e - le v e l  d a ta  p u l le d  from  v a r io u s  s o u rc e s  to  e s t im a te  th e  system  

s u p p ly  fu n c t io n s  b o th  f o r  a g r i c u l t u r a l  o u tp u t  as a  w h o le  and f o r  

in d iv id u a l  c r o p s . I t  a ls o  exam ines th e  f a c t o r s  t h a t  e x p la in  th e  

g ro w th  o f  th e  la n d  a re a  and o f  la b o r  w i t h in  in d iv id u a l  p r o v in c e s , and  

to  t h a t  e x te n t  a tte m p t to  p ro v id e  e le m e n ts  f o r  a dynam ic a n a ly s is  o f  

th e  g ro w th  o f  T h a i a g r ic u l t u r e .  The p ic t u r e  i s  in c o m p le te  to  th e  

e x t e n t  t h a t  c a p i t a l  a c c u m u la tio n  in  a g r i c u l t u r e  re m a in s  u n e x p lo re d . 

T h is  w i l l  be th e  s u b je c t  o f  a  f u t u r e  s tu d y .

The p a p e r is  d iv id e d  in t o  two p a r t s ,  th e  f i r s t  h a l f  s e ts  o u t th e  

a n a l y t i c a l  fram ew o rk  and th e  second shows th e  u s e fu ln e s s  o f  th e  m odel 

em ployed  by a p p ly in g  i t  to  some s p e c i f i c  q u e s tio n s  a t  hand.
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ANALYSIS

F a c to r s  E x p la in in g  A g g re g a te  A g r i c u l t u r a l  S u p p ly

P a s t changes in  p ro d u c t io n  a r e  h e re  a n a ly z e d  b y  e s t im a t in g  a  

s u p p ly  f u n c t io n .  T h a t fu n c t io n  is  d e r iv e d  fro m  th e  f o l lo w in g

t h e o r e t i c a l  m o d e l. The a g r i c u l t u r a l  s e c to r  in  a n y  p r o v in c e  in  an y  

g iv e n  y e a r  is  supposed to  be endowed w it h  la n d  and  la b o r .  The fa rm e rs  

th e n  m axim ize  t h e i r  p r o f i t s ,  n e t  o f  v a r i a b le  c o s ts  fro m  cash  in p u t  

ite m s  such as f e r t i l i z e r s .  T h a t  i s ,  th e y  m a x im iz e :

x -  p 'x  -  w ' v ,

b y  v a r y in g  x  and v (an d  o n ly  t h e s e ) ,  s u b je c t  t o  th e  p ro d u c t io n  

fu n c t io n :

x  = f . ( w , h , n , k , z ) ,

w here  x  is  th e  v e c to r  o f  a l l  th e  o u tp u ts ,

v  is  th e  v e c to r  o f  a l l  t h e  v a r i a b le  in p u ts

( f e r t i l i z e r s  and o th e r  c h e m ic a ls ) ,

h is  th e  am ount o f  la n d  a v a i l a b l e  to  a g r ic u l t u r e ,

n is  th e  amount o f  a g r i c u l t u r a l  la b o r ,

k  is  th e  v e c to r  o f  a g r i c u l t u r a l  c a p i t a l ,

z is  th e  v e c to r  o f  a l l  o t h e r  f a c t o r s  w h ic h  s h i f t

th e  p ro d u c t io n  f u n c t io n ,

p is  th e  v e c to r  o f  o u tp u t  p r i c e s , and

w is  th e  v e c to r  o f  v a r i a b l e  in p u t  p r i c e s .
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The m a x im iz a t io n  p ro c e s s  th e n  y ie l d s  th e  f o l lo w in g  s u p p ly  

e q u a tio n  system :

x = g ( p , w , h , n , k , z ) . ( 1 )

We e s t im a te  ( 1 )  i n  tw o s te p s . In  t h i s  s u b s e c t io n , we e s t im a te  

th e  s u p p ly  o f  a g r i c u l t u r a l  o u tp u t as a  w h o le . In  a n o th e r  s u b s e c tio n  

b e lo w , we e s t im a te  th e  s u p p ly  o f  in d iv id u a l  c ro p s  o r  s u b s e t o f  c ro p s .

We have c o m p ile d  a g g re g a te  p ro d u c t io n  d a ta  f o r  th e  fo l lo w in g  

tw e n ty  c ro p s :

• Paddy (W et Season C r o p ) ,  M ungbeans,

Paddy ( D ry  Season C r o p ) ,  R u b b e r,

M a iz e , C o c o n u ts ,

S u g a rc a n e , O i l  Palm ,

C as sa va , V i r g i n i a  to b a c c o ,

S o y b ea n s , Sorghum ,

G ro u n d n u ts , C h i l i e s ,

C o tto n , K e n a f,

P in e a p p le s , L o ngan ,

S h a l lo t ,  G a r l i c .

The s u p p ly  f u n c t io n  f o r  a g r i c u l t u r a l  o u tp u t  as a  w h o le  i s  as  

fo l lo w s :

%
y /n  = y ( p a/ p a a ,  w/pna,  h / n , k / n ,  z )  ( 2 )

w here y  d e n o te s  th e  D iv is i a  in d e x  o f  p r o d u c t io n  f o r  th e  above  

tw e n ty  c ro p s ,



A

p a d e n o te s  th e  D i v i s i a  in d e x  o f  a g r i c u l t u r a l  goods -

p r i c e s , 

and

p na s ta n d s  f o r  th e  in d e x  o f  n o n a g r ic u l t u r a l  goods p r ic e s .

W hat a re  th e  exogenous f a c to r s  z  t h a t  may a f f e c t  y /n ?  We have  

e x p e r im e n te d  w i t h  a  l a r g e  num ber o f  p o s s ib le  f a c t o r s ,  m o s tly  in v o lv in g  

p u b l ic  in v e s tm e n ts  o f  one k in d  o r  a n o th e r .  The v a r ia b le s  t h a t  w ere  

t r i e d  in c lu d e d :  i r r i g a t i o n ,  ro a d  b u i ld in g ,  s c h o o lin g ,  e x p e n d itu re s  on

a g r i c u l t u r a l  r e s e a r c h , and  e x te n s io n . To ta k e  c a r e  o f  s h o r t - te r m  

im p a c t on p r o d u c t io n ,  we in c lu d e d  r a i n f a l l  as an  e x p la n a to r y  v a r ia b le  

as w e l l .  F u r th e rm o re , t o  ta k e  a c c o u n t o f  r e g io n a l  v a r ia t io n s  in  

f e r t i l i t y ,  th e r e  a r e  dummy v a r ia b le s  t h a t  r e p r e s e n t  n in e  d i f f e r e n t  

a re a s  o f  th e  c o u n tr y .

The f u n c t io n a l  fo rm  f o r  (2 )  can  be cho sen  fro m  among a  b ro ad  

ra n g e . We have h e r e  cho sen  th e  d o u b le - lo g  fo rm  ( except, f o r  th e  

r a i n f a l l  v a r ia b le s ,  f o r  w h ic h  th e  a c t u a l  l e v e l  r a t h e r  th a n  t h e i r  

lo g a r ith m s  w ere  p u t  in  as in d e p e n d e n t v a r i a b l e s ) . T h is  im p lie s  a  C-obb- 

D o u g las  fo rm  o f  p r o d u c t io n  fu n c t io n .
*

E s t im a t io n  r e s u l t s :  We have em ployed p r o v i n c i a l - l e v e l  p ro d u c tio n

t im e  s e r ie s  d a ta  f o r  th e  tw e n ty  c ro p s  named a b o v e : la b o r ,  la n d  and  

o th e r  in p u ts ,  c o v e r in g  a l l  73 p ro v in c e s  o f  th e  Kingdom  f o r  th e  p e r io d

I
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1961 t o  1985.  1 A d e t a i l e d  - d e s c r ip t io n  o f  th e  d a t a  i s  a v a i l a b l e  in  

A p p e n d ix  A.

The r e s u l t  o f  th e  o r d in a r y  le a s t  s q u a res  e s t im a t io n  o f  th e  

d o u b le - lo g a r i th m ic  v e r s io n  o f  e q u a tio n  ( 2 ) ,  shown in  T a b le  1, 

in d ic a t e s  t h a t  th e  am ount o f  la n d  p e r  w o rk e r i s  th e  m ost p o w e r fu l  

f a c t o r  e x p la in in g  th e  g ro w th  o f  la b o r  p r o d u c t iv i t y ,  w i t h  th e  v a lu e  o f  

th e  e s t im a te d  c o e f f i c i e n t  as h ig h  as 0 . 5 6 .  The r e s u l t  in d ic a t e s  t h a t  

a  g r e a t  d e a l o f  la b o r  p r o d u c t iv i t y  g ro w th  is  due to  th e  e x p a n s io n  o f  

th e  la n d  f r o n t i e r .  To th e  e x te n t  t h a t  la n d  e x p a n s io n  w i l l  s lo w  down 

i n  th e  f u t u r e ,  g ro w th  o f  p r o d u c t iv i t y  w i l l  a ls o  d e c l in e  s u b s t a n t i a l l y  

u n le s s  c o u n te r a c t in g  p o l i c i e s  a r e  a d o p te d .

The c o e f f i c i e n t  f o r  c a p i t a l  is  0 . 1 4  and  s t a t i s t i c a l l y  

s i g n i f i c a n t .  The r e s u l t s  f o r  la n d  and c a p i t a l  (a n d  o f  f e r t i l i z e r s  

b e lo w ) im p ly  t h a t  th e  s h a re  o f  la b o r  in  a g r i c u l t u r a l  a c t i v i t i e s  i s  

a b o u t 2 0  p e r  c e n t .

E q u a tio n  (2 )  w h ic h  we have e s t im a te d  is  a  s u p p ly  f u n c t io n  and n o t  

a  p ro d u c t io n  f u n c t io n ,  a lth o u g h  i t  i s  d e r iv a b le  fro m  a  p ro d u c t io n  

fu n c t io n  and em bodies i m p l i c i t l y  some o f  th e  p a ra m e te rs  fro m  i t .  As a  

s u p p ly  fu n c t io n ,  i t  has a  p r ic e  te rm , w h ich  i n  o u r  e m p ir ic a l  

e s t im a t io n  is  th e  e x p e c te d  p r ic e  o f  a g r i c u l t u r a l  goods r e l a t i v e  to  

n o n a g r ic u l t u r a l  p r ic e s .  The e x p e c ta t io n  is  assum ed t o  f o l lo w  th e

/

1 Because th e  p e r io d  we a r e  s tu d y in g  saw a  num ber o f  p ro v in c e s
s p l i t  up , and s in c e  c o n tin u o u s  d a ta  e x i s t  o n ly  f o r  th e  o ld e r  u n i f i e d  
p r o v in c e s , th e  number o f  p ro v in c e s  t h a t  we a r e  e x a m in in g  i s  a c t u a l l y  
o n ly  7 0 . Th u s, f o r  e xa m p le , "C h iang  R a i” m eans, i n  m odern te rm s ,  
C h ian g  R a i and P a y a o .
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a u to r e g r e s s iv e  f o r e c a s t  o f  la g g e d  p r i c e s . 2 The p r ic e s  used a re  

Bangkok w h o le s a le  p r ic e s  o f  each o f  th e  c o m m o d itie s , becau se  th e  d a ta  

f o r  th e s e  p r ic e s  a r e  more a c c u r a te ,  and a  lo n g e r  s e r ie s  e x i s t .  The  

a ss u m p tio n  made h e re  i s  t h a t  th e  i n t e r n a l  m a rk e t in g  system s f o r  most 

a g r i c u l t u r a l  c o m m o d ities  axe  n e a r - p e r f e c t ,  so t h a t  Bangkok p r ic e s  a r e  

t r a n s m it te d  c o m p le te ly  t o  th e  f a r m - le v e l .  Even though  Bangkok p r ic e s  

a r e  u sed , th e  p r ic e  in d ic e s  f o r  th e  v a r io u s  p ro v in c e s  move d i f f e r e n t l y  

becau se  each p r o v in c e 's  w e ig h t  is  s p e c i f i c  to  i t s  o u tp u t  m ix . The  

c o e f f i c i e n t  we have o b ta in e d  is  s i g n i f i c a n t  b u t  s m a ll ( 0 . 1 5 ) .  T h is  i s  

th e  s h o r t - r u n  p r ic e  e l a s t i c i t y  o f  a g r i c u l t u r a l  o u tp u t  as a  w h o le , and  

as such th e  r e s u l t  i s  q u i t e  re a s o n a b le .

We have a ls o  e s t im a te d  th e  re s p o n s iv e n e s s  o f  a g r i c u l t u r a l

p ro d u c t io n  to  th e  use o f  v a r ia b le  f a c t o r s ,  f o r  w h ich  we s in g le  o u t

f e r t i l i z e r s .  The r e s u l t s  show t h a t  th e  re s p o n s iv e n e s s  o f  a g r i c u l t u r a l
✓

p r o d u c t iv i t y  to  f e r t i l i z e r  p r ic e s  to  be s i g n i f i c a n t  a t  - 0 . 1 0 .

A s id e  fro m  th e  c o n v e n t io n a l in p u ts — la n d , c a p i t a l ,  la b o r  and  

f e r t i l i z e r s ,  we have  in t ro d u c e d  v a r io u s  v a r ia b le s  as s h i f t e r s  o f  th e  

p r o d u c t iv i t y  fu n c t io n s .  The most s u r p r is in g ,  b u t  n o n e th e le s s  ro b u s t ,  

r e s u l t  c o n cern s  th e  r o le  o f  s c h o o lin g . T h is  tu r n s  o u t  to  be th e  m ost 

s i g n i f i c a n t  v a r ia b le  a f t e r  la n d  p e r  w o rk e r  in  e x p la in in g  a g r i c u l t u r a l  

p r o d u c t iv i t y ,  w ith  an  e l a s t i c i t y  c o e f f i c i e n t  as h ig h  as 0 . 4 8 .  T h is  is  

in  acc o rd a n ce  w ith  r e s u l t s  from  e a r l i e r  s tu d ie s  (S u ss an g k arn  1987)  

t h a t  h ig h e r  s c h o o lin g , a t  le a s t  in  e a r l i e r  y e a r s ,  does in c re a s e  

f a r m e r 's  p r o d u c t iv i t y .  D u rin g  th e  1960s and 1970s ,  T h a i la n d ’ s

2 F o r th e  r i c e  p r i c e ,  we have used  th e  p r e d ic t e d  r i c e  p r ic e  fro m  a  
"re d u c e d  form " e q u a t io n  as  an in s tr u m e n ta l  v a r i a b le ,  in  o rd e r  to  
re d u c e  th e  s im u l t a n e i t y  b i a s .
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a g r ic u l t u r e  b e n e f i t s  as in d iv id u a ls  f o r  whom th e  c o m p u ls o ry  e le m e n ta ry  

e d u c a t io n  had been in c re a s e d  from  fo u r  to  s even  y e a rs  began to  e n t e r  

th e  la b o r  f o r c e .

The govern m en t has expended a  g r e a t  many re s o u rc e s  on 

a g r i c u l t u r e .  The tw o a c t i v i t i e s  t h a t  s h o u ld  d i r e c t l y  enh an ce  th e  le v e l  

o f  p r o d u c t iv i t y  a r e  i r r i g a t i o n  and a g r i c u l t u r a l  r e s e a r c h .  The fo rm e r  

i s  m easured  ( im p e r f e c t ly )  by th e  command a r e a  i n  th e  v a r io u s  

p r o v in c e s ,  and th e  l a t t e r  by  n a t io n a l  re s e a rc h  e x p e n d itu r e s .  I t  was 

fo u n d  t h a t  th e  p ro d u c t  te rm s  o f  th e s e  two v a r ia b le s  a r e  more 

s i g n i f i c a n t  th a n  eac h  in d iv id u a l  v a r i a b l e .  T h is  s t r o n g ly  s u g g e s ts  t h a t  

th e  b e n e f i t s  o f  t h e  re s e a rc h  have been  c a p tu r e d  b y  th e  i r r i g a t i o n .  

.Anyone f a m i l i a r  w i t h  th e  way a g r i c u l t u r a l  r e s e a r c h  sys tem s w ork w i l l  

n o t  be s u r p r is e d  b y  th e  r e s u l t .

We have  t r i e d  to  e s t im a te  th e  e f f e c t  o f  r a i n f a l l  on a g r i c u l t u r a l  

p r o d u c t i v i t y .  We h ave  s p e c i f i e d  t h a t  th e  e f f e c t  c a n  b e s t  be  c a p tu re d  

b y a  p ie c e w is e  l i n e a r  fu n c t io n  (F ig u r e  1 ) .  The id e a  i s  t h a t  a  

p r o v in c e ’ s o u tp u t  m ix  i s  a ttu n e d  to  i t s  a v e ra g e  r a i n f a l l  l e v e l .  A 

s m a lle r - th a n -a v e r a g e  r a i n f a l l  in  any  g iv e n  y e a r  w i l l  a f f e c t  th e  o u tp u t  

a d v e r s e ly .  An e x c e s s  o f  r a i n f a l l  may o r  may n o t  a f f e c t  th e  o u tp u t .  

We h ave  in t r o d u c e d  tw o segm ents in t o  th e  h ig h e r - t h a n - a v e r a g e  p a r t  o f  

th e  fu n c t io n ,  n am ely  up t o  1 .5  t im e s  th e  s ta n d a r d  d e v ia t io n  o f  th e  

r a i n f a l l  and beyond  t h a t .  The r e s u l t s  in d ic a t e  t h a t  a  s h o r t f a l l  

a f f e c t s  th e  o u tp u t  more a d v e r s e ly  (b y  0 .1 6%  f o r  e v e r y  1 0 0  mm. 

s h o r t f a l l )  th a n  an  e x c e s s . As lo n g  e ls  th e  e x c e s s  re m a in s  b e lo w  1 .5  

t im e s  th e  s ta n d a rd  d e v ia t io n  f o r  th e  p r o v in c e ,  th e  g a in  i s  a b o u t 0 .13%
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C r o p  o u t p u t

R a i n f a l l

F i g u r e  ly

H y p o t h e t i c a l  E f f e c t  o f  R a i n f a l l  on C r o p  O u t p u t
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p e r  100 mm.; beyond th e  l i m i t  o f  1 .5  t im e s  th e  s ta n d a rd  d e v ia t io n ,  th e  

m a rg in a l g a in  to  th e  e x t r a  r a i n f a l l  is  z e ro  ( s e e  F ig u r e  4 ) .

In  l i e u  o f  a  v a r ia b le  f o r  s o i l  q u a l i t y ,  we in c lu d e d  r e g io n a l

dum m ies. U s in g  th e  Lower South  as th e  b ase  c a s e , we fou n d  th e

a g r i c u l t u r a l  w o rk e r  in  o th e r  re g io n s  w i t h  d i f f e r e n t  p r o d u c t iv i t y  in  

a s c e n d in g  o r d e r  as fo l lo w s :  -26% in  th e  U p p er N o r th e a s t  ( i . e .  w o rk ers  

t h e r e  have  a  26% lo w e r  p r o d u c t iv i t y  th a n  in  th e  Low er S o u th , a f t e r  

c o n t r o l l i n g  f o r  m ost r e le v a n t  f a c to r s  o th e r  th a n  s o i l  q u a l i t y ) ,  2 1 % in  

th e  Low er N o r th e a s t ,  1% in  th e  Lower N o r th ,  6 % in  th e  C e n t r a l  p la in s ,

21% in  th e  U pper S o u th , 25% in  th e  E a s t ,  44% in  th e  W es te rn  r e g io n ,

and 55% i n  th e  U p per N o r th .

E x p la in in g  g ro w th  in  la n d  a r e a

In  th e  above  a n a ly s is  o f  s u p p ly , we have  been  assum ing t h a t  th e  

s u p p ly  o f  la n d  and o f  la b o r  to  a g r ic u l t u r e  f o r  a n y  p ro v in c e  f o r  any  

g iv e n  y e a r  (h  and  n in  e q u a tio n s  (1 )  and  ( 2 ) )  i s  f i x e d .  We n eed , 

h o w ev e r, t o  e x p lo r e  th e  f a c to r s  d e te r m in in g  t h e i r  changes from  one

y e a r  to  th e  n e x t .  T h is  s e c t io n  exam ines  th e  f a c t o r s  e x p la in in g  th e

u se  o f  la n d .

The la n d  e x p a n s io n  e q u a tio n  p o s its  t h a t  fa rm e rs  d e c id e  to  expand  

th e  a r e a  u n d e r c u l t i v a t i o n  f o r  econom ic re a s o n s . I t  s h o u ld  t h e r e fo r e  

be p o s s ib le  to  e x p la in  t h e i r  b e h a v io r  in  econom ic te rm s . In  

p a r t i c u l a r ,  t h e i r  d e c is io n  w h e th e r and  b y  how much to  e x te n d  

c u l t i v a t e d  la n d  i s  th e  outcom e o f  an o p t im iz a t io n  p ro c e s s  in  w hich  th e  

c h o ic e  t o  use ( o r  n o t t o  u se ) e x is t in g  la n d  m ore in t e n s iv e ly  is  

c o n s id e r e d . I f  i t  i s  p o s s ib le  f o r  fa rm e rs  to  i n t e n s i f y ,  th e y  w i l l  do 

)
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so, o th e rw is e  th e y  w i l l  move to  c le a r  new la n d s . C o n s e q u e n tly , we 

w ould  e x p e c t  a l l  o f  th e  v a r ia b le s  t h a t  a p p e a r on th e  r i g h t  hand s id e  

o f  ( 2 ) to  e x p la in  th e  e x t e n t  o f  la n d  e x p a n s io n  in  a n y  g iv e n  y e a r  a ls o .

6 h /h  = h ( pa / p n a , w / p „ a , h / n , k / n ,  z )  ( 3 )

w here oh i s  th e  change in  th e  la n d  a re a  u n d e r c u l t i v a t i o n .

E s t im a t io n  r e s u l t s :  .As good t im e - s e r ie s  d a ta  on la n d  u t i l i z a t i o n

in  T h a ila n d  do n o t  e x i s t ,  th e  ap p ro ach  a d o p te d  i n  t h i s  p a p e r  is  to  

em ploy th e  d a ta  f o r  th e  com bined c u l t i v a t i o n  o f  th e  s e v e n te e n  c ro p s .  

The la n d  ’' f r o n t i e r "  f o r  an y  g iv e n  y e a r  i s  th e n  d e f in e d  as th e  maximum 

a c re a g e  u n d e r c u l t i v a t i o n  up to  and in c lu d in g  t h a t  y e a r .  An in c r e a s e  

in  th e  la n d  f r o n t i e r ,  o u r p ro x y  f o r  oh above is  th e n  d e f in e d  as th e  

change in  t h i s  maximum a c re a g e . T h is  d ep en d en t v a r i a b l e  c a n n o t be  

n e g a t iv e .  We have t h e r e f o r e  chosen th e  c e n s o re d  r e g r e s s io n  m odel to  

e s t im a te  th e  e q u a tio n  whose r e s u l t s  a r e  r e p o r te d  on th e  r i g h t  hand  

s id e  o f  T a b le  2 .

The m ost im p o r ta n t  te rm  o f  t h i s  e q u a tio n  is  th e  p ro d u c t o f  th e  

in d ic a t o r  o f  th e  amount • o f  la n d  a v a i la b l e  in  th e  p ro v in c e  and th e  

p r o d u c t iv i t y  p e r  w o rk e r in  th e  p r o v in c e ./  We e x p e c t  t h a t  th e  la r g e r  

th e  am ount o f  la n d  a v a i la b l e  in  a  p r o v in c e , and th e  m ore p r o d u c t iv e  

th e  p r o v in c e , th e  h ig h e r  th e  speed o f  e x p a n s io n .

The s u r p r is in g  r e s u l t  i s  t h a t  th e  l e v e l  o f  e d u c a t io n  and  _our 

p ro x y  f o r  c a p i t a l ,  th e  p e r  c a p i t a  income o f  th e  p r o v in c e ,  and ro a d  

b u i ld in g  tu r n  o u t to  have  a  n e g a t iv e  im p a c t on th e  sp eed  o f  e x p a n s io n , 

in d ic a t in g  t h a t  th e  a l t e r n a t i v e  to  la n d  e x p a n s io n , n am ely  an  

i n t e n s i f i c a t i o n  o f  p r o d u c t io n , is  in t e n s iv e  in  b o th  human and  p h y s ic a l
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c a p i t a l .  Where th e s e  a r e  a v a i l a b l e  in  s m a l le r  am ounts, th e  ten d en cy  

i s  f o r  fa rm e rs  to  expand in t o  new er a re a s  as a  s o lu t io n  to  t h e i r  

in c o m e -e a rn in g  p ro b le m s , even th o u g h , in  a  s en se , th e  a c t  o f  c le a r in g  

new la n d s  is  i t s e l f  a  m a jo r  in v e s tm e n t on th e  p a r t  o f  th e  fa rm e rs .

We h ave  in c lu d e d  a  p r ic e  v a r ia b le  as  an  e x p la n a t io n  f o r  th e  speed  

o f  la n d  e x p a n s io n . The p r ic e  v a r i a b le  used  h e re  i s  a  tw o -p e r io d  

a u t o r e g r e s s iv e  ( A R ( 2 ) )  f o r e c a s t  o f  th e  p r o v in c e - s p e c i f i c  p r ic e  in d e x .  

The re a s o n  f o r  u s in g  t h i s  in s te a d  o f  th e  s im p le  o n e -y e a r  la g  o f  th e  

f i r s t  e q u a t io n  is  b ecau se  la n d  e x p a n s io n  is  a lo n g -te r m  e x e r c is e  and  

t h e r e f o r e  fa rm e rs  te n d  t o  ta k e  a  somewhat lo n g e r  v ie w  o f  th e  p r ic e  

b e f o r e  e x p a n d in g  t h e i r  la n d . In  th e  e v e n t ,  t h is  v a r ia b le  tu r n s  o u t to  

h ave  an  i n s i g n i f i c a n t  im p a c t on th e  r a t e  o f  la n d  e x p a n s io n .

E x p la in in g  M ig r a t io n

I n  p r a c t i c a l l y  e v e r y  c o u n tr y  w here  s im i l a r  re s e a rc h  has been  

c o n d u c te d , a g r i c u l t u r a l  wages a r e  b e lo w  th o s e  in  th e  n o n a g r ic u l t u r a l  

s e c t o r .  O v e r t im e ,  f o r  re a s o n s  w h ich  have  been e x t e n s iv e ly  a n a ly s e d  

(M u n d la k  197 9;  M und lak  and C a v a l lo  1 9 8 2 ) ,  fo r c e s  a re  a t  w ork t h a t  te n d  

to  m a in ta in  th e  in t e r s e c t o r a l  d i s p a r i t y .  S in c e  an im p o r ta n t  m o tiv e  

f o r  m ig r a t io n  is  to  e a rn  b e t t e r  w ages, th e  r e s u l t  o f  t h i s  c o n t in u in g  

d i s p a r i t y  in  th e  tw o s e c t o r s ’ wages is  a  s e c u la r  m ig r a t io n  o f  la b o r  

o u t  o f  th e  a g r i c u l t u r a l  to  th e  n o n a g r ic u l t u r a l  s e c to r .  We s h o u ld  n o t  

e x p e c t  T h a i la n d  t o  be  an  e x c e p t io n  in  t h i s  r e s p e c t .

To docum ent t h i s  m ovem ent, h o w ev e r, we fo c u s , n o t  on th e  

i n t e r s e c t o r a l  movement o f  la b o r ,  b u t  on th e  i n t e r p r o v i n c i a l  movement. 

The m a jo r  p ro b le m  t h a t  fa c e s  e v e r y  r e s e a r c h e r  on la b o r  m a rk e t p ro b lem s
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i s  th e  absence o f  wage d a t a . .  L u c k i ly ,  th e  e s t im a te  o f  th e  s u p p ly  

fu n c t io n  ( 2 ) can  be d i f f e r e n t i a t e d  to  o b ta in  an e s t im a te  o f  th e  wage 

r a t e  in  a g r ic u l t u r e  f o r  each p r o v in c e . The e s t im a te  t o r  th e

p r o v i n c e ’ s n o n a g r ic u l t u r a l  wage r a t e  a r e  based  o n : a )  th e  wage wage 

s h a re  in  v a lu e  added, b y  s e c to r  from  th e  In p u t -O u tp u t  t a b l e ,  1980;  b)  

th e  r e l a t i v e  im p o rta n c e  o f  s e c to rs  in  th e  g ro s s  p r o v i n c i a l  p ro d u c t  

( i . e . ,  th e  s h a re  i n  v a lu e  added o f  in d iv id u a l  s e c t o r  in  g ro s s  

p r o v i n c ia l  p ro d u c t a c c o u n ts ) .  These t o g e th e r  w i t h  a d d i t io n a l  

ass u m p tio n  t h a t  th e  wage c o e f f i c i e n t  f o r  th e  p a r t i c u l a r  in d u s t r y  a r e  

e q u a l a c ro s s  p ro v in c e s  made th e  e s t im a te  f o r  n o n a g r ic u l t u r a l  wage 

p o s s ib le .  In  sym b o ls ,

S = 2 a i  . VA» , f o r  a l l  p r o v in c e s

Wj = S j /  L n j

S j = wage c o m p e n sa tio n  f o r  th e  j t h  p ro v in c e

VAi = v a lu e  added o f  th e  i t h  s e c to r  i n  g ro s s  p r o v i n c ia l  p ro d u c t

(GPP)

a •, = th e  w a g e -v a lu e  added r a t i o  by  in d u s t r y  ta k e n  fro m  th e  In p u t -  

O u tp u t t a b le ,  1980

\
Ln = n o n a g r ic u l t u r a l  la b o r  fo r c e

S u b s c r ip t  i  r e f e r s  t o  th e  n o n a g r ic u l t u r a l  s e c to r s

S u b s c r ip t  j  r e f e r s  t o  p ro v in c e

The p r o v in c e ’ s wage r a t e ,  th e  w e ig h te d  a v e ra g e  o f  th e  

a g r i c u l t u r a l  and th e  n o n a g r ic u l t u r a l  wage r a t e s , i n  r e l a t i v e  te rm  i s



used  as e x p la n a to r y  v a r ia b le  e x p la in in g  th e  in t e r p r o v i n c i a l  movement 

o f  p o p u la t io n .

The d a ta  on m ig r a t io n  come from  th e  1980 P o p u la t io n  and  H o us in g  

C ensus, w h ich  g iv e s  th e  p a i r w is e  f lo w  o f  p o p u la t io n  b e tw e en  p ro v in c e s  

d u r in g  th e  p re v io u s  f i v e  y e a r s . 3 From th e s e  d a ta  we o b ta in  th e  n e t  

m ig r a t io n  o f  th e  p o p u la t io n  b e tw een  p ro v in c e s  w h ich  we p u t  as a  

d e p e n d e n t v a r ia b le  in  th e  r e g r e s s io n .

A s id e  from  th e  r e l a t i v e  wages whose e s t im a t io n  we h ave  d e s c r ib e d ,  

we have  o th e r  e x p la n a to r y  v a r ia b le s  as l i s t e d  in  T a b le s  3A -3C .  The  

f i r s t  two re g re s s io n s  a r e  b as ed  on a l l  o b s e rv a t io n s  ( 3 3 0 6 ) ;  th e  

re m a in in g  a re  th e  r e s u l t s  fro m  c o n t r o l l i n g  m ig r a t io n  d is ta n c e  (o v e r  

100 k i lo m e te r s  f o r  th e  t h i r d  and th e  f o u r t h ,  and o v e r  300 k i lo m e te r s  

f o r  th e  f i f t h  and th e  s ix t h )  . Dummy f o r  Bangkok is  a l t e r n a t e l y  p u t  in  

th e  s p e c i f i c a t io n  t o  r e f l e c t  th e  m ig r a t io n  f lo w  to w a rd  th e  G r e a te r  

Bangkok a re a  w h ich  m ig h t b e  s i g n i f i c a n t l y  d i f f e r e n t  fro m  o th e r  

p r o v in c e s .  The im p a ct on th e  p a ra m e te r  e s t im a te s  was s u r p r is i n g ly  

m in o r .

The r e s u l t s  o f  th e  e x e r c is e  in d ic a t e s ,  a p a r t  fro m  o b v io u s  p o in ts  

such as t h a t  s h o r te r  d is ta n c e s  in d u ce  more m ig r a t io n  th a n  lo n g e r  

d is t a n c e s , t h a t :

(a )  The resp o n se  o f  m ig r a t io n  to  r e l a t i v e  wage d i f f e r e n c e  is  

q u i t e  s tro n g  w ith  an e l a s t i c i t y  o f  th e  r a t e  o f  m ig r a t io n  t o  th e  wage  

r a t i o  betw een r e c e iv in g  and s e n d in g  p ro v in c e s  o f  a b o u t 0 . 5 ;

3 S p e c i f i c a l l y ,  re s p o n d e n ts  w e re  asked  in  w h ic h  p ro v in c e  th e y  w ere  
r e s id in g  5 y e a rs  p r i o r  to  th e  census d a te .
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(b )  E d u c a tio n  and i r r i g a t i o n  in v e s tm e n ts  in  a  g iv e n  p r o v in c e  te n d  

to  e n c o u rag e  e m ig r a t io n  r a t h e r  th a n  im m ig r a t io n . On th e  o th e r  han d , 

p ro v in c e s  w i t h  b e t t e r  ro ads  and w i t h  more la n d  p e r  c a p i t a  te n d  to  

a t t r a c t  m ig ra n ts . In  a s s e s s in g  th e s e  somewhat anom alous r e s u l t s ,  b e a r  

in  m ind  t h a t  many o f  th e s e  v a r ia b le s  e x p la in  p a r t l y  th e  r e l a t i v e  wage 

r a t e s  w h ich  a re  in c lu d e d  as one o f  th e  v a r ia b le s  in  th e  e q u a t io n .  The  

e f f e c t  o f  th e  fo u r  m e n tio n e d  v a r ia b le s  t h a t  w ork  th ro u g h  r e l a t i v e  

wages have  thu s  a l r e a d y  b een  ta k e n  in t o  a c c o u n t . The p re s e n c e  o f  

th e s e  v a r ia b le s  in  th e  e q u a t io n  t h e r e f o r e  r e f l e c t s  t h e i r  im p a c t o v e r  

and  abo ve  w hat w orks th ro u g h  th e  r e l a t i v e  w ages .

The r e s u l t s  s u g g e s t th e  fo l lo w in g  h y p o th e s e s , t h a t  m ig r a t io n  is  

a f f e c t e d  n o t o n ly  b y  c u r r e n t  incom e l e v e l s ,  as c a p tu r e d  b y  th e  

r e la t iv e - w a g e  te rm  in  th e  e q u a t io n , b u t b y  w e a lth  and c a p i t a l - m a r k e t  

c o n s id e r a t io n s .  Thus to  ta k e  an e xam p le , th e  b e n e f i t s  fro m  i r r i g a t i o n  

a r e  c a p tu r e d  b y  fa rm e rs  th ro u g h  th e  c o n s e q u e n t in c r e a s e  in  la n d  

p r ic e s ,  w h ich  a c c ru e  to  them  r e g a r d le s s  o f  w h e th e r th e y  s ta y  in  th e  

p r o v in c e  o r  n o t .  T h is  in c r e a s e  in  la n d  p r ic e s  no d o u b t e n a b le s  them  

to  f in a n c e  t h e i r  m ig r a t io n .  To th e  e x t e n t  t h a t  i r r i g a t i o n  le a d s  to  an  

in c r e a s e  in  th e  demand f o r  la b o r ,  t h i s  e f f e c t  is  a l r e a d y  c a p tu r e d  in  

th e  r e l a t i v e  wage te rm . The same a rg um en t a p p l ie s  i n  th e  c a s e  o f  

e d u c a t io n .

(c )  Land p e r  c a p i t a  and  ro a d  b u i ld in g  a t t r a c t  im m ig r a t io n  as  

e x p e c te d . F o r la n d  p e r  c a p i t a ,  th e  arg um en t p re s e n te d  i n  th e  p re v io u s  

p a ra g ra p h  f o r  o th e r  ty p e s  o f  w e a lth  do n o t  q u i t e  a p p ly ,  b ecau se  th e  

la n d  t i t l i n g  p ro c e d u re  in  T h a i la n d  i s  h edged  a b o u t w i t h  -g r e a t  

d i f f i c u l t i e s  (F e d e r , e t  a l .  1 9 8 8 ) ,  fa rm e rs  who have  a c q u ir e d  th e  la n d



have  to  s ta y  on th e  la n d  to- m a in ta in  a  c la im .  I t  w o u ld  have  been  

b e t t e r  to  d is t in g u is h  betw een t i t l e d  la n d , w h ich  is  a n e g o t ia b le  a s s e t  

f o r  i t s  h o ld e rs  and  u n t i t l e d  la n d , w h ic h  is  n o t .  U n fo r t u n a t e ly ,  

p r o v i n c e - le v e l  d a t a  on th e s e  two c a te g o r ie s  o f  la n d -h o ld in g  a r e  n o t  

a v a i l a b l e .  Im p a c t o f  r o a d -b u i ld in g  on m ig r a t io n  f lo w  can  be  

am b ig uo u s . On one hand i t  in c re a s e d  w e a lth  th ro u g h  h ig h e r  la n d  p r ic e s  

s i m i l a r l y  t o  th e  c a s e  o f  i r r i g a t i o n .  On t h e  o th e r  hand i t  makes fa rm  

p ro d u c ts  easily a c c e s s e d  t o  m a rke ts  w h ic h  a t t r a c t s  im m ig ra n ts . I t  i s  

p o s s ib le  t h a t  th e  n e g a t iv e  w e a lth  e f f e c t  m ig h t be s m a lle r  th a n  th e  

l a t t e r  e f f e c t .

O u tp u t o f  I n d i v id u a l  C rops

The above a n a ly s is  by i t s e l f  i s ,  as we s h a l l  see  b e lo w , u s e fu l  

when a n a ly s in g  th e  im p a c t o f  v a r io u s  f a c t o r s  on a g g re g a te  c ro p  o u tp u t .  

How ever th e  r e s e a r c h  m ethod and d a ta  o b ta in e d  a l lo w  us to  p ro b e  th e  

d e te rm in a n ts  o f  th e  in d iv id u a l  c ro p  o u tp u t  as  w e l l .

To o b ta in  a  s e t  o f  e s t im a te s  c o n s is te n t  w ith  th e  e s t im a te  o f  (1 )  , 

we w i l l  exam in e  th e  v a lu e  s h a re  o f  th e  p a r t i c u l a r  c ro p  in  th e  

a g g re g a te  o u tp u t  o f  th e  s e v e n te e n  c ro p s . The e q u a t io n  f o r  c ro p  i  i s  

as f o l lo w s :

S i = s i ( ( p /p n  a , w / p Qa, h / n ,  k / n , z ) ;  i  = 1 , 2 . . ,n  ( 4 )

w h ere  s i i s  th e  s h a re  o f  c ro p  i  o r  s u b s e t o f  c ro p  i  in  th e  

a g g re g a te  v a lu e  o f  o u tp u t ,

and

P i s  th e  v e c to r  o f  a l l  o u tp u t  p r ic e s .
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F o r th e  s h a re  e q u a tio n  ( 4 ) ,  how ever, o u r c h o ic e  is  r e s t r i c t e d  by  

th e  fo l lo w in g  e c o n o m e tr ic  c o n s id e r a t io n .  A c o n s is te n t  s u p p ly  sys tem , 

l i k e  th e  c o n s is te n t  demand sys tem ,  has to  m eet c e r t a i n  t h e o r e t ic a l  

r e s t r i c t i o n s .  The t r i v i a l  one o f  c o u rs e  is  t h a t  th e  s h a re  o f  th e

v a lu e  o f  a l l  c ro p s  s h o u ld  add up to  u n i t y .  The second i s  t h a t  th e

s u p p ly  system  s h o u ld  be homogeneous o f  d e g re e  z e ro  in  a l l  p r i c e s , 

w h ic h  we have a llo w e d  in  e q u a tio n  (4 )  b y  m aking r e s t r i c t i o n  t h a t  a l l  

p r ic e  c o e f f i c i e n t s  sum up to  z e ro . The t h i r d  and  m ost com plex  

re q u ire m e n t  is  th e  sym m etry c o n d it io n ,  w h ich  s ta te s  t h a t  th e  

d e r i v a t i v e  o f  th e  s u p p ly  o f  c ro p  i  w ith  r e s p e c t  to  changes i n  c ro p  j ’ s

p r i c e  s h o u ld  be e q u a l th e  s u p p ly  o f  c ro p  j  w ith  r e s p e c t  t o  c ro p  i ’ s

p r i c e .  T h is  re q u ire m e n t en su res  t h a t  th e  t r a n s fo r m a t io n  s u r fa c e  in  

th e  o u tp u t  space is  c o n tin u o u s . T h is  c o n d it io n  can  b e  im posed on o u r  

e s t im a te s  o f  th e  p a ra m e te r  in  an e c o n o m e tr ic a l ly  t r a c t a b le  way o n ly  by  

s p e c i f y in g  f i r s t l y  t h a t  e q u a tio n  (4 )  is  s e m i- lo g a r i th m ic  in  fo rm , and  

s e c o n d ly  th a n  th e  d e r iv a t i v e  o f  s i w ith  re s p e c t  to  rh e  lo g a r ith m  o f  

th e  p r ic e  o f  th e  j - t h  c ro p  is  th e  same as th e  d e r i v a t i v e  o f  s j  w ith  

r e s p e c t  t o  th e  l o g a r i t h  o f  o f  th e  i - t h  c ro p  p r ic e .  In  o th e r  w ords , 

th e  sym m etry o f  th e  s u p p ly  e q u a tio n  system  is  e n s u re d  by s p e c i fy in g  

t h a t  C[3i j ]  in  th e  fo l lo w in g  system  be s ym m e tric :

s > = a-, + Z j  (3 i j . I n  p  j + P i h . l n ( h / n )  + [3 i k . l n ( k / n )

+ o th e r  term s . . .  i  = 1 , 2 , . .  ( 5 )

A bonus o f  t h i s  s p e c i f i c a t io n  is  t h a t  th e  p o s i t i v e  s ig n  o f  [3 i h 

and |3 i  ̂ w o u ld  in d ic a t e  t h a t  th e  c ro p  i  is  r e l a t i v e l y  la n d - in t e n s iv e  o r  

c a p i t a l - i n t e n s i v e  and v ic e  v e r s a . T h is  i s  a u s e f u l  in fo r m a t io n  to



1.7

h ave  when e x a m in in g  lo n g -te rm  d ev e lo p m en ts  when th e  a v a i l a b i l i t y  o f  

th e  v a r io u s  f a c to r s  o f  p ro d u c t io n  w i l l  e v o lv e .

E s t im a t io n  r e s u l t s :  E q u a tio n  (5 )  is  s e p a r a t e ly  e s t im a te d  f o r

each  o f  th e  r e g io n s . Because a system  o f  e q u a tio n s  f o r  a l l  c ro p s  

w o u ld  be to o  la r g e  f o r  us t o  h a n d le , so we g ro u p  them  in t o  a  

m anageab le  sys tem . In  th e  f i r s t  a p p ro a c h , c ro p s  a r e  g ro u p e d  in t o  4 

c a t e g o r ie s ,  n am e ly , r i c e ,  u p la n d , t r e e ,  and v e g e ta b le s .  T h e i r  

e s t im a te s  a r e  p re s e n te d  in  T a b le s  4A -4G . In  th e  second  a p p ro a c h  we 

s e le c t s  5 m ost im p o r ta n t  c ro p s  f o r  th e  p a r t i c u l a r  r e g io n  and  lum p a l l  

th e  re m a in in g  c ro p s  in t o  a  s in g le  " c o m p o s ite ” c ro p  m akin g  a  sys te m  o f  

s ix  e q u a t io n s . The e s t im a te s  a lo n g  th e  second a p p ro a c h  a r e  p r o v id e d  

i n  A p p en d ix  B . T a b le  5 e x t r a c t s  fro m  th e  e s t im a te d  p a ra m e te rs  o f

e q u a tio n  system  (5 )  th e  m a tr ix  o f  own and c r o s s - p r ic e  e l a s t i c i t i e s ,  

a g g re g a te d  a c ro s s  r e g io n s . The fo rm u la  used  t o  d e r iv e  th e s e

e l a s t i c i t i e s  i s :  —

- 1 j - s j . {1 + a )  + ( 1/s.-, ) .(3 t j -  5 i j

w here   ̂ i j i s  th e  e l a s t i c i t y  o f  s u p p ly  o f  c ro p  i  w i t h  r e s p e c t

to  th e  p r ic e  o f  c ro p  j ; 

a  is  th e  e l a s t i c i t y  o f  th e  a g g re g a te  c ro p  o u tp u t  w ith

r e s p e c t  to  p r ic e ;  and  

5 i j  i s  th e  K ro n e c k e r d e l t a ,  i . e .  i t  ta k e s  th e  v a lu e  o f

1  when i  = j  and 0  o th e r w is e .

The e s t im a te d  p a ra m e te rs , (3 i i and (3 i ic in  T a b le s  4A-4G ,  a r e  

s i g n i f i c a n t  and con fo rm  i n  s ig n  f o r  m ost r e g io n s , e x c e p t  f o r  th e
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U p p e r -N o r th . In c re a s e d  la n d  a v a i l a b i l i t y  and  c a p i t a l  te n d  to  enhance  

th e  r o le  o f  th e  u p la n d  c ro p  a t  th e  exp en se  o f  p ad d y .

As f o r  th e  o th e r  v a r ia b le s  shown in  T a b le s  4 a - 4 g ,  to  be

p a r t i c u l a r l y  n o te d  is  th e  r o l e  o f  i r r i g a t i o n .  We o b s e rv e  t h a t  from

o u r e a r l i e r  a n a ly s is  t h a t  i r r i g a t i o n  has a  m in o r im p a c t on a g g re g a te  

a g r i c u l t u r a l  o u tp u t ,  b u t  in  th e  s h a re  e q u a t io n s ,  th e  im p a c t is  q u i t e  

s t r o n g ly  to  enhance th e  s h a re  o f  paddy a t  th e  exp en se  o f  u p la n d  c ro p s .  

Thus i t  a p p e a rs  t h a t  th e  n e t  r e t u r n  to  t h i s  h e a v y  in v e s tm e n t  i s  q u i t e  

s m a ll ,  th e  in c r e a s e  in  paddy o u tp u t  b e in g  n e g a te d  b y  th e  s lo w e r  s h i f t  

to w a rd s  u p la n d  c ro p s . R e s e a rc h  on th e  o th e r  hand a p p e a rs  to  have  th e  

o p p o s ite  im p a c t. These two r e s u l t s  on i r r i g a t i o n  and  re s e a rc h

com bined  now e x p la in  th e  r e s u l t  we have o b ta in e d  e a r l i e r  t h a t  th e  two

v a r ia b le s  can  e x p la in  th e  g ro w th  o f  o u tp u t  o n ly  in  tan d em . The one 

h e lp s  paddy p r o d u c t io n  m o s tly  a t  th e  exp en se  o f  u p la n d  c ro p s , w h ile  

th e  o th e r  does t h e  r e v e r s e .



APPLICATIONS

G ro w th  A c c o u n tin g

We know fro m  o u r  e s t im a te  o f  e q u a tio n  (2 )  w h ic h  f a c t o r s  a re

s i g n i f i c a n t  in  e x p la in in g  p a s t  g ro w th  in  c ro p  o u tp u t  p e r  h e a d . How

im p o r ta n t  is  each  o f  th e  f a c t o r s  r e l a t i v e  to  th e  o th e rs ?  T a b le  6

p r e s e n ts  th e  r e s u l t s  o f  th e  g ro w th  a c c o u n tin g  e x e r c is e  e m p lo y in g  th e

e s t im a te s  o f  e q u a t io n  ( 2 ) .

The r e s u l t s  f o r  th e  e n t i r e  p e r io d  (b e tw ee n  th e  t r i e n n i a  1 9 6 1 /6 3  

and 1 9 8 3 / 8 5 )  tu r n s  up a  num ber o f  s u r p r is e s ,  none m ore s t r i k i n g  th a n

th e  r o le  o f  e d u c a t io n .  I t s  c o n t r ib u t io n  is  f a r  b ig g e r  th a n  t h a t  f o r

a n y  o th e r  v a r i a b le ,  e x p la in in g  as much as 39% o f  th e  t o t a l  in c re m e n t

i n  o u tp u t ,  i t s  r o le  o u ts h in in g  even t h a t  o f  la n d  e x p a n s io n , th e

c o n v e n t io n a l e x p la n a to r  f o r  th e  p o s tw a r T h a i a g r i c u l t u r a l  g ro w th .

Com ing w e l l  a f t e r  e d u c a t io n  as a  f a c t o r  e x p la in in g  g ro w th , a r e  th e

in c r e a s e d  c a p i t a l ,  la n d  e x p a n s io n , and ( i n  tandem ) re s e a rc h  and  

i r r i g a t i o n ,  each  c o n t r ib u t in g  betw een  one f i f t h  and one s e v e n th  to  th e  

in c re m e n t in  o u tp u t  p e r  a g r i c u l t u r a l  w o rk e r .

We have d iv id e d  th e  p e r io d  u n d er s tu d y  in t o  two s u b -p e r io d s , w ith  

th e  b re a k  p o in t  b e in g  th e  t r ie n n iu m  1 9 7 6 / 7 8 .  The f i r s t  p o in t  to

o b s e rv e  is  t h a t  th e  g ro w th  in  o u tp u t  p e r  w o rk e r  has d e c l in e d

s u b s t a n t i a l l y  b e tw een  th e  f i r s t  and th e  second s u b -p e r io d s ,  th e  

v i l l a i n s  o f  th e  p ie c e  b e in g  b o th  th e  d e c l in e  in  th e  am ount o f  la n d  p e r  

c a p i t a  and  in  th e  d e c l in e  in  p r ic e s  m o s tly  t a k in g  p la c e  i n  th e  p e r io d  

a f t e r  1981,  b o th  o f  w h ic h  b y  th e m s e lv e s  w o u ld  have made f o r  a  n e g a t iv e  

g ro w th  r a t e .  In d e e d  a l l  th e  o th e r  f a c to r s  seem t o  h ave  made f o r  a
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d e c e le r a t io n  in  g ro w th . I t .  thus  a p p ears  from  th e  a n a ly s is  t h a t  th e  

r o o t s  o f  th e  d e c l in e  in  a g r i c u l t u r a l  p r o d u c t iv i t y  g ro w th  a p p e a r to  

b e g in  much e a r l i e r  th a n  as a  consequence o f  th e  d e c l in e  o f  c ro p  p r ic e s  

in  th e  1980s.

G row th  a c c o u n tin g  by r e g io n  is  p re s e n te d  in  T a b le  6 .

L o n g -ru n  S u p p ly  Response f o r  A g r ic u l tu r e

The e s t im a te  o f  p r ic e  re s p o n s iv e n e s s  f o r  a g r ic u l t u r e  e s t im a te d  

shown in  T a b le  1 , shows o n ly  th e  s h o r t - r u n  e l a s t i c i t y  and does n o t  

in d ic a t e  th e  f u l l  s u p p ly  re sp o n se  f o r  a g r ic u l t u r e ,  because  i t  assumes 

g iv e n  le v e ls  o f  la n d , la b o r  and c a p i t a l .  In  th e  lo n g  ru n , th e s e  w i l l  

change in  resp o n se  to  p r ic e  c h an g es , and i f  we ta k e  th e s e  changes in t o  

a c c o u n t , th e  re s p o n s iv e n e s s  w i l l  be much l a r g e r .  To i l l u s t r a t e  t h i s  

phenom enon, we have t r a c k e d  th e  im p act o f  a f l a t  1 0 % in c r e a s e  in  a l l  

c ro p  p r ic e s  s in c e  1970,  i n  o rd e r  to  in d ic a t e  th e  io n g e r - r a n g e  im p a c t  

o f  th e  p r ic e  in c r e a s e .  T h is  s e c t io n  in d ic a t e s  th e  r e s u l t s  o f  t h a t

e x e r c is e .

T a b le  7 shows th e  s im u la te d  resp o n se  o f  c ro p  s u p p ly  by r e g io n .  

On th e  a v e ra g e  th e  s u p p ly  s h i f t e d  by 8 .5  p e rc e n t  in  re sp o n se  to  10% 

p erm an e n t in c re a s e  in  p r i c e s ; in d ic a t in g  f a i r l y  s tro n g  re sp o n se  to  

p r ic e  in c e n t iv e s .  The m a g n itu d e  o f  s u p p ly  re s p o n s e , as e x p e c te d , 

v a r ie s  fro m  re g io n  t o  r e g io n  in  acc o rd a n ce  to  d i f f e r e n t  re s o u rc e  

endowments ( p a r t i c u l a r l y  a g r i c u l t u r a l  la n d ) .  In  th e  C e n t r a l  P la in ,  

-w h e re  th e  p o t e n t i a l  to  expand c u l t i v a t e d  la n d  is  m ost l i m i t e d ,  th e  

s u p p ly  in c re a s e  was o n ly  4%. S u p p ly  resp o n ses  f o r  th e  U p p e r-S o u th  and  

th e  lo w e r-S o u th  w ere  7 .3% and 6 . 8 % r e s p e c t iv e ly . The r e s u l t s  f o r



U p p e r -N o r th  and  th e  L o w e r-N o rth  show a  m arked  c o n t r a s t  as s u p p ly  

in c r e a s e d  by 7 .3% and  13% r e s p e c t iv e ly .  T h i s ,  we f e e l ,  is

u n d e rs ta n d a b le  b ecau se  th e  fo rm e r r e g io n  i s  m ost l i m i t e d  in  te rm  o f  

c u l t i v a b l e  la n d .  A m arked  c o n t r a s t  a ls o  o b s e rv e d  in  th e  c a s e s  o f  th e  

E a s te r n  and  th e  W e s te rn  re g io n s  w here  s u p p ly  in c r e a s e d  b y  6 . 6 % and  

10.8% respectively. F o r th e  U p p e r -N o r th e a s t  and th e  L o w e r -N o r th e a s t ,  

th e  s im u la te d  s u p p ly  in c r e a s e s  w ere  a b o u t th e  sam e, i . e . ,  8 .9% and  

8 .5% r e s p e c t i v e l y .

F o r e c a s t in g  F u tu r e  G row th i n  P r o d u c t iv i t y

The f o l lo w in g  is  a  t e n t a t i v e  f o r e c a s t  o f  th e  c o u rs e  o f

a g r i c u l t u r a l  p r o d u c t i v i t y  t o  th e  y e a r  1 995 ,  o r  th e  end  o f  th e  S e ve n th  

P la n  p e r io d .  The a ss u m p tio n s  made h e re  a r e :

( i )  The r e a l  p r ic e  o f  a g r i c u l t u r a l  c o m m o d itie s  w i l l  in c r e a s e  by

0 . 1 3 9  p e r  c e n t  p e r  y e a r ,  th e  s o u rc e  f o r  t h i s  f o r e c a s t  b e in g  th e  W o rld

Bank C o m m o d ities  D iv is io n .  The s e le c te d  c ro p  p r ic e  f o r e c a s ts  b y  th e  

W o rld  Bank i s  p re s e n te d  i n  T a b le  8 .

( i i ) A g r ic u l t u r a l  la n d  in  each  p r o v in c e  i s  assum ed to  re m a in  

th e  sam e, as t h e i r  1985 l e v e l s ,  im p ly in g  t h a t  la n d  p e r  w o rk e r  w i l l  

d e c l in e  b y  1 . 2 8  p e r  c e n t  p e r  y e a r .

( i i i )  The l e v e l  o f  s c h o o lin g  is  e x p e c te d  to  in c r e a s e  a t  3 p e r  

c e n t  p e r  y e a r ,  i n  a c c o rd a n c e  w ith  th e  t r e n d  fro m  1961 o n w ard s .

( i v )  G overnm ent e x p e n d itu r e  in  i r r i g a t i o n  i s  assum ed to  in c re a s e  

by 8  p e r c e n t  p e r  y e a r ,  th e  r a te s  a r e  assum ed to  v a r y  fro m  r e g io n  to
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r e g io n  based  on th e  p a s t  e x p e r ie n c e . .A g r ic u l t u r a l  re s e a rc h  e x p e n d itu r e  

i s  assum ed to  be in c re a s e d  b y  5  p e r c e n t  p e r  y e a r .

(v )  The f ig u r e  f o r  o u r p ro x y  f o r  c a p i t a l  is  e x p e c te d  to  in c r e a s e  

a t  th e  r a t e  o f  1  p e r c e n t  p e r  y e a r .

The s im u la t io n  r e s u l t  s u g g e s ts  t h a t  a g r i c u l t u r a l  p r o d u c t iv i t y  

te n d  to  d e c l in e  a t  th e  r a t e  o f  1  p e r c e n t  p e r  y e a r ,  a  c o n s id e r a b le  

d e c l in e  fro m  th e  r a t e  o f  2 .4  p e r c e n t  p e r  yean  c h a lk e d  up b e tw e en  1961 

and 1985.  The m ain c u l p r i t  f o r  t h i s  change i s ,  o f  c o u rs e , th e  s lo w in g  

down in  th e  pace  o f  la n d  e x p a n s io n . G iv e n  th e  b a r r i e r  t o  an y  

a c c e le r a t io n  to  t h a t  r a t e ,  i t  a p p e a rs  t h e r e f o r e  t h a t  th e  o n ly  m a jo r  

o p t io n  t h a t  th e  g o vern m en t has i n  p ro m o tin g  th e  g ro w th  o f  t h a t  

p r o d u c t iv i t y  i s  to  push fo rw a rd  on i n t e n s i f i c a t i o n  o f  te c h n o lo g y ,  

w h ic h  w i l l  n e c e s s a r i ly  im p ly  an  in c r e a s e  in  r e s e a r c h  and  i r r i g a t i o n  

in v e s tm e n ts .

F a i l i n g  a  s u c c e s s fu l d r iv e  t o  in c r e a s e  i t s  p r o d u c t iv i t y ,  

a g r i c u l t u r e  w i l l  become a g ig a n t ic  p o o l o f  la b o r  t h a t  w i l l  fe e d  th e  

e x p a n s io n  o f  th e  n o n a g r ic u l t u r a l  s e c to r .  I f  th e  l a t t e r  s e c r o r  f a i l s  

t o  g ro w , th e n  th e r e  i s  a  p ro s p e c t  o f  a  s lo w e r  r a t e  o f  econom ic  

e x p a n s io n  o f  th e  o v e r a l l  economy.



Table 1 : Estimates of The Aggregate Supply Equation

C o e f f i c ie n t t - s t a t i s t i c s

D ep e n d e n t V a r ia b le  : O u tp u t -v a lu e p e r  a g r . w o rk e r (19 72  B a h t )

E x p la n a to r y  V a r ia b le  :

-  C o n s ta n t te rm 5 . 1 8 9 4 4 7 . 7 3
-  E d u c a t io n 0 . 4 8 4 4 9 . 6 6
-  C a p i t a l  s to c k 0 . 1 4 0 7 8 . 5 4
-  Land  p e r  la b o r 0 . 5 5 8 8 2 4 . 2 6
-  R a i n f a l l  (1  s t  c a te g o r y ) - 0 . 0 0 0 1 6 5 - 7 . 4 6
-  R a i n f a l l  (2  nd c a te g o r y ) 0 .0 0 0 1 2 5 2 . 3 0
-  F e r t i l i z e r  p r ic e - 0 . 0 9 8 5 - 1 . 9 0
-  C ro p  p r ic e  e x p e c ta t io n 0 . 1 5 2 1 2 . 3 7
-  R es ea rc h  and  i r r i g a t i o n 0 . 0 0 4 7 3 . 1 3
-  R e g io n a l dummies :

U pper n o r th 0 . 5 5 3 3 1 1 . 8 2
Low er n o r th 0 . 0 1 0 0 0 . 2 2
U pper n o r th e a s t - 0 . 2 6 4 5 - 6 . 3 0
Low er n o r th e a s t - 0 . 2 0 8 7 - 4 . 7 5
C e n t r a l  p l a in 0 . 0 6 2 8 1 . 4 8
E a s te rn 0 . 2 4 6 7 6 . 0 9
W este rn 0 . 4 3 6 5 9 . 3 0
U pper s o u th 0 . 2 1 2 9 5 . 1 3
Lower s o u th - -

Goodness o f  f i t  s t a t i s t i c s  :

-  R2 0 . 7 0
-  F - s t a t i s t i c s 2 4 2 . 7 0

S o u rc e  : TD RI e s t im a te
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Table 2 : Estimates of The Land Expansion Equations

V a r ia b le s ( 1 )
Equations

r e je c t
( 2 )*

i f  d is ta n c e  < 30 Km

Dependent V a r ia b le  : d  ln  (D) ; censored  = 0 in  case d ln  (d ) < 0
E x p la n a to ry  V a r ia b le  :

-  C o n s tan t term - 0 . 2 6 6 9 ( - 2 . 5 7 ) - 0 . 3 1 7 8 ( - 2 . 7 9 )
-  In t e r a c t io n  between ld a v  and v p e r l ( -1 ) 0 .0331 ( 4 . 8 2 ) 0 .0341 ( 4 . 9 0 )
-  Crop p r ic e  e x p e c ta t io n 0 .0277 ( 0 . 8 2 ) 0 .0303 ( 0 . 8 9 )
-  C a p i t a l  s to ck - 0 . 0 0 9 7 ( - 1 . 0 6 ) -0 .0 0 9 6 ( - 1 . 0 3 )
-  E d u c a tio n - 0 . 1 3 2 0 ( - 4 . 6 6 ) - 0 . 1 3 3 7 ( - 4 . 6 6 )
-  I r r i g a t i o n - 0 . 0 0 4 2 ( - 1 . 5 2 ) - 0 . 0 0 4 0 ( - 1 . 4 1 )
- R esearch  budget - 0 . 0 1 5 4 ( - 3 . 6 2 ) - 0 . 0 1 4 8 ( - 3 . 4 5 )
-  Change in  road - 0 . 0 0 5 2 ( - 1 . 8 1 ) - 0 . 0 0 5 0 ( - 1 . 7 1 )
-  D is ta n c e  from  Bangkok 0 .0298 ( 2 .8 2 ) 0 .0357 ( 2 . 9 4 ) ,
-  R e g io n a l dummies : *

Upper n o rth
Lower n o rth 0.0665 ( 3 . 1 1 ) 0 .0698 ( 3 . 1 9 )
Upper n o rth e a s t 0 .0675 ( 3 . 4 1 ) 0 .0700 (3 .4 9 )
Lower n o rth e a s t 0 .0571 ( 2 . 6 4 ) 0 .0613 ( 2 . 7 6 )
C e n tr a l p la in 0 .0543 ( 1 . 8 5 ) 0 .0621 ( 2 . 0 2 )
E a s te rn 0 .0487 ( 1 . 8 6 ) 0 .0566 ( 2 . 0 3 )
W estern 0 .0783 ( 2 . 9 7 ) 0 .0863 ( 3 . 0 8 )
Upper south 0 .0030 ( 0 . 0 1 ) - 0 . 0 0 0 5 ( - 0 . 0 2 )
Lower south - 0 . 0 0 7 4 ( - 0 . 3 7 ) - 0 . 0 1 0 9 ( - 0 . 5 4 )

L o g - l ik e lih o o d -1 1 4 .2 5 -1 1 0 .6 4

E s tim a tio n  tech n iqu e  : TOBIT
Note : d  denotes th e  c u l t iv a t e d  a re a .

! ld a v  denotes th e  p e rce n ta g e  o f  lan d  a v a i l a b i l i t y .
v p e r l  denotes 1 - y r  lag g ed  o f  o u tp u t p er a g r ic u l t u r a l  w o rker. 

: F ig u re s  in  p aren theses  a re  t - s t a t i s t i c .
: * E x c lu d in g  Bangkok sam ple.
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Table 3A : Estimate of The Net Migration between Provinces, 1976-1980

V a r ia b le s ( 1 )
C o e f f ic ie n t  T-

equations

- r a t io
( 2 )

C o e f f ic ie n t T - r a t io

Dependent V a r ia b le s  : The r a te  o f  n e t m ig ra tio n  from p ro v ince  i  to p ro v in ce  .j , m ij
(n i x n j ) 0 . 5

E x p la n a to ry  V a r ia b le s  :

-  C o n s ta n t term 0.2727 (0 .8 3 ) 0 .2644 (0 .8 1 )
-  E d u c a tio n -1 .0 3 8 4 ( - 4 . 3 9 ) - 0 . 9 6 1 9 ( - 4 . 0 3 )
-  D is ta n c e -1 .8 2 4 8 ( - 3 6 . 7 3 ) - 1 . 8 2 3 8 ( - 3 6 . 7 3 )
-  I r r i g a t i o n - 0 .0 75 9 ( - 2 . 4 6 ) - 0 . 0 7 7 2 ( - 2 . 5 0 )
-  Road 0.1610 (3 .2 5 ) 0 .1589 (3 .2 1 )
-  S i z e  o f  p o p u la t io n - 0 .1 03 3 ( - 2 . 2 5 ) -0 .1 5 6 6 ( - 3 . 0 8 )
-  P r o p o r t io n  o f  a g r . w orkers - 1 .4 63 5 ( - 1 2 . 4 5 ) - 1 . 2 7 6 9 ( - 9 . 1 1 )
-  P r o v in c ia l  grow th r a te 3.1282 (2 .8 3 ) 3 .0701 ( 2 . 7 8 ) ’
-  R e la t iv e  rag es 0.5154 (3 .3 0 ) 0 .5607 ( 3 . 5 7 )
-  C a p i t a l  s to c k 0.1171 (2 .1 9 ) 0 .1088 (2 .0 3 )
-  Land p e r  la b o r 0.4129 (5 .4 7 ) 0 .4250 ( 5 . 6 3 )
-  Dummy ( Bangkok)• - - 1 .0458 (2 .4 4 )

Goodness o f  f i t  s t a t i s t i c s :

-  R2 0.3989 0 .4000
-  F - t e s t 218.66 199.62
-  L o g -li lc e lih o o d - 73 70 .9 * V - 7 3 6 8 . 0
-  Number o f  o b s e rv a tio n s 3306

Source : TDRI estimate

Estimation technique : OLS
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Table 3B : E stim ate  o f The Net M ig ra t io n  between Provinces,  1976-1980  
C o n tro ll in g  d is ta n c e  must be > 100 km.

V a ria b le s ( 1 )
C o e f f ic ie n t  T-

E quations
( 2 )

• r a t i o  C o e f f i c i e n t T - r a t i o

Dependent V a r ia b le s  : The r a te  o f n e t m ig ra tio n  from p ro v in ce  i to  p ro v ince  j  , mi ,j
(n i  x n j ) 0 . 5

E xp lanatory  V a r ia b le s  :

-  C onstant term 0.3034 ( 0 . 8 0 ) 0.4621 ( 1 . 2 1 )
-  Education -1 .0 9 1 5 ( - 4 . 5 5 ) -0 .4 519 ( - 1 . 9 4 )
-  D is tan ce - 1 . 8 3 1 0  <! - 3 1 . 8 3 ) -1 .3 48 6 ( - 3 1 . 8 7 )
-  I r r ig a t io n - 0 . 0 7 6 4 ( - 2 . 4 4 ) - 0 .0 79 0 ( - 2 . 7 9 )
-  Road 0.1621 ( 3 . 2 2 ) 0 .1755 (3 .4 6 )
-  S i ze  o f  p o p u la tio n -0 .0 8 9 5 ( - 1 . 9 0 ) -0 .1 68 6 ( - 3 . 2 6 )
-  P ro p o rtio n  o f agr .  w orkers -1 .5 2 4 6 ( - 1 2 . 6 0 ) -1 .032 1 ( - 8 . 5 8 )
-  P r o v in c ia l growth ra te 3.1567 ( 2 . 8 1 ) 5 .1890 (4 .7 1 )
-  R e la t iv e  wages 0.4951 ( 3 . 1 4 ) 0 .7362 (4 .6 3 )
-  C a p ita l s tock 0.1223 ( 2 . 2 6 ) - -

-  Land p er la b o r • 0 .4138 ( 5 . 4 2 ) - -

-  Dummy (Bangkok) - - 0 .9760 (2 .1 4 )

Goodness o f  f i t  s t a t i s t i c s :

-  R2 0.3663 0.3531
-  F - t e s t 185.38 194.56
-  L o g -1 ik e lih o o d -7 1 8 9 .1 -7 2 22 .3
-  Number o f  o bservations 3218

Source : TDRI estimate

Estimation technique : OLS
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Table  3C : Estim ate  o f  The Net M ig ra tio n  between Provinces , 1976-1980  
C o n tro ll in g  d is ta n c e  must be >300 km.

V a r ia b le s ( 1 )
C o e f f i c i e n t  T-

Equat

■rat io

ions
( 2 )

C o e f f i c i e n t T - r a t io

Dependent V a r ia b le s  : The r a t e  o f n e t m ig ra tio n  from p rovince  i to  p ro v in c e  .j , m ij
(n i x n j ) 0 .5

Independent V a ria b le s  :

-  C onstan t term -0.648 7 ( - 1 . 1 7 ) -0 .6 3 2 7 ( - 1 . 1 5 )
-  E ducation -1 .064 5 ( - 4 . 2 2 ) - 0 . 9 4 3 8 ( - 3 . 7 0 )
-  D is ta n ce -1 .693 9  i( - 2 0 . 7 5 ) -1 .6 9 6 6 ( - 2 0 . 8 1 )
-  i r r ig a t io n -0 .054 5 ( - 1 . 6 4 ) -0 .0 5 6 9 ( - 1 . 7 2 )
-  Road 0.1566 (2 .9 5 ) 0 .1507 (2 .8 4 )
-  S i z e  o f  pop u la tio n -0 .076 9 ( - 1 . 5 2 ) - 0 .  1528 ( - 2 . 7 3 )
-  P ro p o rtio n  fo r  a g r . worker -1 .540 0 ( -1 1 . 7 9 ) - 1 .2 61 6 ( - 7 . 9 9 )
-  P r o v in c ia l  growth r a te 3.2405 (2 .6 5 ) 3 .1817 (2 .6 1 )
-  R e la t iv e  wages 0.4735 ( 2 . 8 6 ) 0 .5454 (3 .2 6 )
-  C a p ita l  stock 0.1086 (1 .9 1 ) 0 .0994 (1 .7 5 )
-  Land p er lab or 0.4310 (5.45.) 0 .4466 (5 .6 4 )
-  Dummy (Bangkok) - - 1 .6129 (3 .1 3 )

G o o d n e s s -o f- f it  s t a t i s t i c s :

-  R2 0.2894 0.2919
-  F - t e s t 114.12 104.96
-  L o g -lik e lih o o d -62 98 .1 - 6 2 9 3 . 2
-  Number o f  observations 2813

Source : TDRI estimate

Estimation technique : TOBIT
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Table 4A : Estimate of The Share Supply Equation for Upper North (include Talc)

V a r ia b le
U p lan d

Crop
R ic e V e g e ta b le

D ependent V a r ia b le  : V a lu e  s h a re  o f  c ro p in  th e  t o t a l  v a lu e o f  2 0  c ro p s

C o n s ta n t te rm  
P r ic e  :

- 0 . 3 3 8 8  ( - 1 . 1 6 ) 0 . 1 7 3 7 ( 0 . 0 7 ) 1 .3 3 1 7 ( 4 . 4 3 )

-  U p lan d - 0 . 0 4 9 3  ( - 0 . 9 4 ) 0 . 0 3 3 2 ( 0 . 6 9 ) - 0 . 0 0 0 6 ( - 0 . 0 2 )
-  R ic e 0 . 0 3 3 2 ( 0 . 6 9 ) 0 . 1 1 6 7 ( 1 . 9 8 ) - 0 . 1 6 3 4 ( - 5 . 6 6 )
-  T re e 0 . 1 0 9 1 ( 3 . 3 2 ) 0 . 1 3 8 3 ( 5 . 0 3 ) - 0 . 2 0 1 3 ( - 6 . 9 3 )
-  V e g e ta b le - 0 . 0 0 0 6  ( - 0 . 0 2 ) - 0 . 1 6 3 4  ( - 5 . 6 6 ) 0 . 1 9 2 7 ( 6 . 2 4 )
-  F e r t i l i z e r - 0 . 0 9 2 4  ( - 3 . 0 3 ) - 0 . 1 2 4 8  ( - 4 . 1 8 ) 0 . 1 7 3 0 ( 5 . 8 6 )

-  E d u c a t io n 0 . 2 9 8 4 ( 4 . 2 5 ) - 1 . 0 4 6 2 ( - 1 5 . 5 1 ) 0 . 6 3 4 7 ( 9 . 0 6 )
-  C a p i t a l  s to c k 0 . 0 4 2 6 ( 1 . 0 5 ) 0 . 2 0 1 1 ( 5 . 1 8 ) - 0 . 2 3 7 7 ( - 5 . 7 2 )
-  I r r i g a t i o n - 0 . 0 1 4 2  ( - 2 . 6 6 ) 0 . 0 2 6 7 ( 5 . 2 0 ) - 0 . 0 0 9 1 ( - 1 . 7 2 )
-  R es ea rc h - 0 . 0 4 8 7  ( - 3 . 7 9 ) 0 . 0 2 5 7 ( 2 . 0 8 ) 0 . 0 2 9 6 ( 2 . 2 7 )
-  Land a v a i l a b i l i t y  0 . 0 3 1 3 ( 0 . 6 8 ) - 0 . 1 1 0 9  ( - 2 . 4 6 ) 0 . 0 7 6 9 ( 1 . 6 0 )
-  Road 0 . 0 1 1 7 ( 1 . 2 3 ) - 0 . 0 2 0 5  ( - 2 . 2 5 ) 0 . 0 0 8 3 ( 0 . 9 0 )
-  R a i n f a l l ,  1 s t - 0 . 0 0 2 3  ( - 0 . 4 7 ) 0 . 0 0 0 8 ( 0 . 1 7 ) 0 . 0 0 2 6 ( 0 . 5 3 )
-  R a i n f a l l ,  2 nd - 0 . 0 0 0 9  ( - 0 . 1 8 ) - 0 . 0 0 1 6  ( - 0 . 3 5 ) 0 . 0 0 3 4 ( 0 . 7 1 )

Source  : TDRI e s t im a te
E s t im a t io n  method : SURE w it h  th e  a d d in g -u p  and th e  s y m n e try  r e s t r i c t i o n s
M ote : The group  o f  u p la n d  c ro p s  in c lu d e  c a s s a v a , c o t t o n ,  g ro u n d n u t, k e n a f ,

mungbean, m a i z e , s o yb ean , s u g a rc a n e , sorghum and p in e a p p le .
The g ro u p  o f  t r e e  c ro p s  in c lu d e  ru b b e r , o i lp la m , c o c o n u t, and long'an.
The g ro u p  o f  v e g e ta b le  c ro p s  in c lu d e  ta b a c c o , c h i l i ,  s h a l lo t  and g a r l i c .
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Table 4B : Estimate of The Share Supply Equation for Lower North (ewTude Tak)

V a r ia b le
U pland

C rop
R ic e V e g e ta b le

D ependent V a r ia b le  : V a lu e  s h a re  o f  c ro p in  th e  t o t a l  v a lu e o f  2 0  c rops

C o n s ta n t term  
P r ic e  :

- 0 . 4 6 7 8 ( - 1 . 8 1 ) 0 . 1 5 6 4 ( 0 . 5 8 ) 1 .2 3 7 8 ( 8 . 3 6 )

-  U p lan d 0 . 2 8 3 3 ( 3 . 6 5 ) - 0 . 2 4 3 0  ( - 3 . 1 6 ) - 0 . 0 3 8 7 ( - 1 . 3 3 )
-  R ic e - 0 . 2 4 3 0 ( - 3 . 1 6 ) 0 . 2 2 6 7 ( 2 . 6 2 ) 0 . 0 1 9 7 ( 0 . 6 2 )
-  T re e 0 . 0 3 3 3 ( 0 . 8 8 ) - 0 . 0 3 4 7  ( - 0 . 8 6 ) - 0 . 0 0 5 4 ( - 0 . 2 5 )
-  V e g e ta b le - 0 . 0 3 8 7 ( - 1 . 3 3 ) 0 . 0 1 9 7 ( 0 . 6 2 ) 0 . 0 2 0 0 ( 0 . 9 3 )
-  F e r t i l i z e r - 0 . 0 3 5 4 ( - 0 . 9 2 ) 0 . 0 3 1 4 ( 0 . 7 8 ) 0 . 0 0 4 4 ( 0 . 2 0 )

-  E d u c a tio n 0 .0 7 0 1 ( 0 . 8 7 ) 0 . 1 1 1 4 ( 1 . 3 2 ) - 0 . 1 9 0 9 ( - 4 . 1 8 )
-  C a p i t a l  s to c k 0 . 0 6 6 5 ( 1 . 7 8 ) 0 . 0 7 6 3 ( 1 . 9 4 ) - 0 . 1 4 0 9 ( - 6 . 6 7 )
-  I r r i g a t i o n - 0 . 0 3 3 9 ( - 4 . 5 1 ) 0 . 0 1 1 2 ( 1 . 3 1 ) 0 . 0 2 3 3 ( 5 . 4 7 )
-  R esearch 0 .0 3 7 1 ( 2 . 3 0 ) - 0 . 0 5 3 2  ( - 3 . 8 9 ) 0 . 0 1 9 1 ( 2 . 5 7 )
-  Land a v a i l a b i l i t y 0 . 0 3 4 2 ( 1 . 0 2 ) - 0 . 0 4 7 3  ( - 1 . 3 4 ) 0 . 0 1 1 4 ( 0 . 6 0 )
-  Road 0 . 0 5 1 1 ( 2 . 5 9 ) - 0 . 0 8 0 2  ( - 3 . 8 5 ) 0 . 0 2 9 5 ( 2 . 6 7 )
-  R a i n f a l l ,  1 s t 0 . 0 1 0 7 ( 1 . 5 4 ) - 0 . 0 1 1 6  ( - 1 . 5 8 ) 0 . 0 0 0 7 ( 0 . 1 8 )
-  R a i n f a l l ,  2 nd 0 . 0 0 4 4 ( 0 . 6 7 ) - 0 . 0 0 0 9  ( - 0 . 1 2 ) - 0 . 0 0 3 5 ( - 0 . 9 3 )

S ou rce  : TDRI e s t im a te
E s t im a t io n  method : SURE w ith  th e  add in g '-u p  and th e  s y m n e try  r e s t r i c t i o n s  
N o te  : The group  o f  u p la n d  cro ps  in c lu d e  c a s s a v a , c o t t o n ,  g ro u n d n u t, k e n a f,  

mungbean, m a iz e ,  soybean, s u g a rca n e , sorghum and p in e a p p le .
The g ro u p  o f  t r e e  c ro p s  in c lu d e  ru b b e r , o i lp la m ,  c o c o n u t, and lo n g an .
The group  o f  v e g e ta b le  cro ps  in c lu d e  ta b a c c o , c h i l i ,  s h a l lo t  and g a r l i c .
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Table 4C : Estimate of The Share Supply Equation for Northeast

V a r ia b le Crop
U p lan d Rice V e g e ta b le

D ependent V a r ia b le  : V a lu e  s h a re  o f  c ro p in  th e  t o t a l  v a lu e o f  2 0  c ro ps

C o n s ta n t  te rm - 1 . 4 8 9 3 ( - 5 . 8 5 ) 2 .6 4 2 5  ( 1 0 . 0 0 ) - 0 . 1 3 2 8 ( - 1 . 5 3 )
P r ic e  :

-  U p lan d 0 . 2 3 4 9 ( 5 . 6 2 ) - 0 . 2 3 4 2  ( - 5 . 5 8 ) 0 . 0 1 4 0 ( 1 . 0 7 )
-  R ic e - 0 . 2 3 4 1 ( - 5 . 5 8 ) 0 .2 7 0 8 ( 5 . 8 8 ) - 0 . 0 2 9 4 ( - 2 . 0 0 )
-  T re e 0 . 0 3 2 5 ( 0 . 9 9 ) - 0 . 0 6 2 0  ( - 1 . 8 1 ) 0 . 0 1 7 1 ( 1 . 5 7 )
-  V e g e ta b le 0 . 0 1 4 0 ( 1 . 0 7 ) - 0 . 0 2 9 4  ( - 2 . 0 0 ) 0 . 0 1 3 2 ( 1 . 2 3 )
-  F e r t i l i z e r - 0 . 0 4 7 2 ( - 1 . 4 3 ) 0 .0 5 4 7 ( 1 . 6 0 ) - 0 . 0 1 4 9 ( - 1 . 3 8 )

A
E d u c a tio n 0 . 1 6 4 5 ( 1 . 4 7 ) 0 .0 3 4 2 ( 0 . 3 0 ) - 0 . 1 4 6 7 ( - 4 . 0 0 )

-I C a p i t a l  s to c k 0 . 2 3 6 4 ( 6 . 2 5 ) - 0 . 2 9 1 4  ( - 7 . 4 3 ) 0 . 0 4 2 9 ( 3 . 4 4 )
n\ I r r i g a t i o n - 0 . 0 1 8 4 ( - 2 . 7 5 ) 0 .0 2 1 5 ( 3 . 0 9 ) - 0 . 0 0 3 2 ( - 1 . 4 4 )
-  R es ea rc h - 0 . 0 1 6 5 ( - 1 . 4 7 ) 0 .0 1 1 8 ( 1 . 0 1 ) 0 . 0 0 5 9 ( 1 . 5 3 )
-  Land a v a i l a b i l i t y - 0 . 1 4 8 0 ( - 3 . 0 1 ) 0 .15 74 ( 3 . 0 9 ) - 0 . 0 0 7 6 ( - 0 . 4 6 )
-  Road - 0 . 0 2 1 8 ( - 1 . 2 4 ) 0 .0 1 4 6 ( 0 . 8 0 ) 0 . 0 0 7 5 ( 1 . 2 9 )

R a i n f a l l ,  1 s t — - 0 . 0 0 4 2 ( - 0 . 3 0 ) 0 .0 0 0 5 ( 0 . 0 9 ) 0 . 0 0 3 5 ( 2 . 0 2 )
\  R a i n f a l l ,  2 nd - 0 . 0 1 0 3 ( - 2 . 0 3 ) 0 .0 0 8 0 ( 1 . 5 1 ) 0 . 0 0 2 3 ( 1 . 3 6 )

S o u rce  : TDRI e s t im a te
E s t im a t io n  m ethod : SURE w ith  th e  a d d in g -u p  and th e  sym m etry r e s t r ic t i o n s
N o te  : The g ro u p  o f  u p la n d  c ro p s  in c lu d e  cassava , c o t to n , g ro u n d n u t, k e n a f,

mungbean, m a iz e , soyb ean , sug arcan e, sorghum and p in e a p p le .
The group  o f  t r e e  c ro p s  in c lu d e  ru b b e r, o i lp la m , c o c o n u t, and lc n g a n .
The group  o f  v e g e ta b le  c ro p s  in c lu d e  tab a cc o , c h i l i ,  s h a l lo t  and g a r l i c .
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Table 4D : Estimate of The Share Supply Equation for Central Plain

V a r ia b le
U pIand

C rop  
R ic e V e g e ta b le

D ependent V a r ia b le  : V a lu e  s h a re  o f  c ro p in  th e  t o t a l  v a lu e o f  2 0  c r ops

C o n s ta n t te rm  
P r ic e  :

0 . 9 5 4 3 ( 9 . 1 0 ) - 1 . 7 5 0 8 ( - 1 4 . 2 0 ) 0 . 6 4 2 3 ( 1 2 . 4 6 )

-  U p la n d 0 . 1 7 9 7 ( 3 . 3 9 ) - 0 . 2 3 9 1 ( - 4 . 3 4 ) - 0 . 0 0 3 0 ( - 0 . 1 7 )
-  R ic e - 0 . 2 3 9 1  ( - 4 . 8 4 ) 0 . 3 3 5 7 ( 5 . 0 0 ) - 0 . 0 2 1 3 ( - 0 . 9 7 )
-  T re e 0 . 0 3 9 4 ( 1 . 3 1 ) - 0 . 1 2 8 2 ( - 3 . 4 6 ) 0 . 0 0 5 8 ( 0 . 3 8 )
-  V e g e ta b le - 0 . 0 0 3 0  ( - 0 . 1 7 ) - 0 . 0 2 1 9 ( - 0 . 9 7 ) 0 . 0 2 6 6 ( 1 . 9 5 )
-  F e r t i l i z e r 0 . 0 2 2 9 ( 0 . 7 5 ) 0 . 0 5 2 9 ( 1 . 4 3 ) - 0 . 0 0 8 2 ( - 0 . 5 4 )

-  E d u c a tio n - 0 . 0 0 8 1  ( - 0 . 1 5 ) 0 . 1 1 5 2 ( 1 . 8 4 ) - 0 . 1 1 4 7 ( - 4 . 4 0 )
-  C a p i t a l  s to c k 0 .0 0 9 1 ( 1 . 1 5 ) 0 . 1 8 3 3 ( 1 9 . 7 2 ) - 0 . 0 5 7 3 ( - 1 4 . 8 2 )
-  I r r i g a t i o n - 0 . 1 3 7 3 { - 1 3 . 5 7 ) 0 . 1 4 6 2 ( 1 2 . 3 1 ) - 0 . 0 1 1 2 ( - 2 . 2 4 )
-  R e s e a rc h 0 .0 9 9 1  ( 1 0 . 4 8 ) - 0 . 1 3 8 5 ( - 1 2 . 5 3 ) 0 . 0 1 4 6 ( 3 . 0 4 )
-  Land a v a i l a b i l i t y 0 .0 1 7 1 ( 7 . 1 3 ) - 0 . 0 1 7 8 ( - 6 . 3 7 ) - 0 . 0 0 2 9 ( - 2 . 4 7 )
-  Road - 0 . 0 7 0 2  ( - 6 . 1 5 ) 0 . 0 7 1 8 ( 5 . 3 6 ) 0 . 0 1 2 1 ( 2 . 1 7 )
-  R a i n f a l l ,  1 s t 0 . 0 0 1 7 ( 0 . 3 5 ) 0 . 0 0 2 2 ( 0 . 3 9 ) - 0 . 0 0 1 2 { - 0 . 4 9 )
-  R a i n f a l l ,  2 nd 0 . 0 0 4 2 ( 0 . 9 1 ) 0 . 0 0 1 1 ( 0 . 2 1 ) - 0 . 0 0 1 3 ( - 0 . 5 6 )

Source  : TDRI e s t im a te
E s t im a t io n  method : SURE w ith  th e  a d d in g -u p  and th e  s y m n e try  r e s t r i c t i o n s  
M ote : The group  o f  u p lan d  c ro p s  in c lu d e  c a s s a v a , c o t t o n ,  g ro u n d n u t, k e n a f ,  

mungbean, m a iz e , soyb ean , s u g a rc a n e , sorghum and  p in e a p p le .
Trie g ro u p  o f  t r e e  c ro p s  in c lu d e  ru b b e r , o i lp la m ,  c o c o n u t, and lo n g a n .
The group o f  v e g e ta b le  c ro p s  in c lu d e  ta b a e c o , c h i l i ,  s h a l lo t  and g a r l i c .
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Table IE : Estimate of The Share Supply Equation for Eastern

V a r ia b le
U p lan d

Crop
R ic e V e g e ta b le

D ependent V a r ia b le  : V a lu e  s h a re  o f  c ro p in  th e  t o t a l  v a lu e o f  2 0  c ro ps

C o n s ta n t te rm  
P r ic e  :

- 0 . 2 9 8 4  ( - 0 . 5 6 ) - 2 . 0 3 5 9  ( - 3 . 6 4 ) 0 . 5 3 6 2 ( 6 . 9 0 )

-  U p lan d 0 . 1 0 6 4 ( 1 . 1 0 ) 0 .0 5 2 9 ( 0 . 5 5 ) 0 . 0 1 2 1 ( 0 . 8 3 )
-  R ic e 0 . 0 5 2 9 ( 0 .5 5 ) - 0 . 0 4 2 5  ( - 0 . 3 9 ) - 0 . 0 0 0 9 ( - 0 . 0 6 )
-  T re e - 0 . 0 8 4 4  ( - 1 . 1 9 ) - 0 . 0 7 3 1  ( - 0 . 9 7 ) - 0 . C 0 5 6 ( - 0 . 4 7 )
-  V e g e ta b le 0 . 0 1 2 1 ( 0 . 8 3 ) - 0 . 0 0 0 9  ( - 0 . 0 6 ) - 0 . 0 0 0 7 ( - 0 . 0 8 )
-  F e r t i l i z e r - 0 . 0 8 7 1  ( - 1 . 1 3 ) 0 .0 6 3 7 ( 0 . 8 2 ) - 0 . 0 0 4 9 ( - 0 . 3 5 )

-  E d u c a tio n 0 . 0 4 6 3 ( 1 . 7 2 ) - 0 . 3 7 5 3  ( - 1 . 3 3 ) 0 . 0 5 9 3 ( 1 . 4 6 )
-  C a p i t a l  s to c k 0 . 0 6 6 4 ( 0 . 9 0 ) 0 .3 5 9 3 ( 4 . 6 6 ) - 0 . 0 7 3 1 ( -7 .1 7 . )
-  I r r i g a t i o n - 0 . 0 8 4 9  ( - 4 . 7 5 ) 0 . 0 9 5 0 ( 5 . 0 6 ) 0 . 0 1 1 9 ( 4 . 5 2 )
-  R esearch 0 . 0 3 6 9 ( 1 . 6 8 ) - 0 . 3 0 4 0  ( - 3 . 4 8 ) 0 . 0 0 2 3 ( 0 . 6 5 )
-  Land a v a i l a b i l i t y  - 0 . 0 5 2 2  ( - 3 . 5 6 ) 0 .0 4 0 6 ( 2 . 6 5 ) - 0 . 0 0 3 6 ( - 1 . 6 9 )
-  Road - 0 . 0 7 6 8  ( - 2 . 0 0 ) - 0 . 0 0 1 6  ( - 0 . 0 4 ) - 0 . 0 0 5 6 ( - 1 . 0 0 )
-  R a i n f a l l ,  1 s t - 0 . 0 0 9 1  ( - 0 . 9 6 ) 0 .0 0 8 4 ( 0 . 8 5 ) - 0 . 0 0 0 0 ( - 0 . 0 0 )
-  R a i n f a l l , 2 nd - 0 . 0 0 5 4  ( - 0 . 5 8 ) 0 .0 0 4 7 ( 0 . 4 8 ) 0 . 0 0 0 3 ( 0 . 2 3 )

S ou rce  : TDRI e s t im a te
E s t im a t io n  m ethod : SURE w ith  th e  ad d in g -u p  and th e  sym m etry r e s t r ic t i o n s  
N o te  : The g ro u p  o f  u p la n d  c ro p s  in c lu d e  cassava , c o t to n ,  g ro u n d n u t, k e n a f ,  

mungbean, m a iz e , soybean , sug arcan e, sorghum and  p in e a p p le .
Tne g ro u p  o f  t r e e  c ro p s  in c lu d e  ru b b e r, o i lp la m , c o c o n u t, and long'an.
The g ro u p  o f  v e g e ta b le  c ro ps  in c lu d e  tab a ec o , c h i l i ,  s h a l lo t  and g a r l i c .
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Fable IF : Estimate of The Share Supply Equation for Western

V a r ia b le
U p lan d

Crop
R ic e V e g e ta b le

D ependent V a r ia b le  : V a lu e  s h a re  o f  c ro p in  th e  t o t a l  v a lu e o f  2 0  c ro ps

C o n s ta n t term  
P r ic e  :

- 1 . 5 2 5 3 ( - 4 . 3 9 ) 3 . 9 4 2 5  ( 1 0 . 7 9 ) 0 . 2 9 7 8 ( 4 . 1 1 )

-  U p lan d 0 . 4 3 6 8 ( 6 . 2 7 ) - 0 . 1 6 5 3  ( - 2 . 5 6 ) - 0 . 0 0 6 3 ( - 0 . 4 2 )
-  R ic e - 0 . 1 6 5 3 ( - 2 . 5 6 ) 0 . 0 9 1 0  ( 1 . 0 3 ) - 0 . 0 0 4 8 ( - 0 . 2 7 )
-  T re e - 0 . 0 0 7 0 ( - 0 . 1 5 ) 0 . 0 3 7 6  ( 0 . 7 4 ) - 0 . 0 0 7 0 ( - 0 . 6 2 )
-  V e g e ta b le - 0 . 0 0 6 3 ( - 0 . 4 2 ) - 0 . 0 0 4 8  ( - 0 . 2 7 ) 0 . 0 1 6 5 ( 1 . 7 9 )
-  F e r t i l i z e r - 0 . 2 5 S 1 ( - 5 . 5 5 ) 0 . 0 4 1 5  ( 0 . 7 9 ) 0 . 0 0 1 6 ( 0 . 1 4 )

-  E d u c a tio n 1 .4 0 6 5 ( 1 0 . 6 1 ) —1 . 7 7 5 0 ( —1 2 . 9 6 ) - 0 . 0 5 2 9 ( - 1 . 8 5 )
-  C a p i t a l  s to c k 0 . 1 3 4 8 ( 3 . 1 4 ) - 0 . 3 2 1 3  ( - 7 . 1 4 ) - 0 . 0 2 2 6 ( - 2 . 5 7 )
-  I r r i g a t i o n 0 . 0 1 4 3 ( 1 . 2 3 ) 0 . 0 4 3 7  ( 3 . 5 7 ) - 0 . 0 1 0 8 ( - 4 . 5 1 )
-  R esearch 0 . 0 7 3 5 ( 4 . 7 6 ) - 0 . 0 3 7 6  ( - 2 . 3 2 ) 0 . 0 1 6 5 ( 5 . 0 8 )
-  Land a v a i l a b i l i t y 0 . 1 4 7 0 ( 3 . 9 4 ) - 0 . 2 1 5 4  ( - 5 . 4 9 ) 0 . 0 1 4 8 ( 1 . 9 3 )
-  Road - 0 . 3 1 10( - 1 1 . 6 9 ) 0 . 3 1 5 6  ( 1 1 . 3 5 ) - 0 . 0 0 1 3 ( - 0 . 2 4 )
-  R a i n f a l l ,  1 s t - 0 . 0 1 2 6 ( - 1 . 6 4 ) 0 . 0 0 7 3  ( 0 . 9 0 ) 0 . 0 0 2 7 ( 1 . 7 5 )
-  R a i n f a l l ,  2 nd - 0 . 0 0 7 0 ( - 0 . 9 8 ) 0 . 0 0 1 3  ( 0 . 1 7 ) 0 . 0 0 2 4 ( 1 . 6 6 )

Source  : TDRI e s t im a te
E s t im a t io n  method : SURE w ith  th e  a d d in g -u p  and th e  s ym n e try  r e s t r ic t i o n s  
M ote : The group o f  u p la n d  c ro p s  in c lu d e  c a s s a v a , c o t to n ,  g ro u n d n u t, k e n a f ,  

mungbean, m a iz e , soyb ean , s u g a rc a n e , sorghum and p in e a p p le .
The group o f  t r e e  c ro p s  in c lu d e  ru b b e r , o i lp la m , c o c o n u t, and io n g an .
The group o f  v e g e ta b le  c ro p s  in c lu d e  ta b a c c o , c h i l i ,  s h a l lo t  and g a r l i c .
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Table 4G : Estimate of The Share Supply Equation for South

V a r ia b le  Crop
U pland  R ic e  T re e

D ependent V a r ia b le  : V a lu e  s h a re  o f  c ro p  in  the  t o t a l  v a lu e  o f  20 c ro ps

C o n s ta n t term  
P r ic e  :

- 0 . 0 4 2 8 ( - 0 . 4 9 ) - 0 . 0 3 7 3 ( - 0 . 3 7 ) 1 .0 2 6 5 ( 7 . 5 9 )

-  U p lan d 0 . 0 9 2 7 ( 3 . 0 1 ) 0 .0 0 9 3 ( 0 . 3 7 ) - 0 . 1 0 3 5 ( - 3 . 5 2 )
-  R ic e 0 . 0 0 9 3 ( 0 . 3 7 ) 0 .2 2 9 2 ( 6 . 0 8 ) - 0 . 2 0 8 0 ( - 5 . 9 9 )
-  T re e - 0 . 1 0 3 5 ( - 3 . 5 2 ) - 0 . 2 0 8 0 ( - 5 . 9 9 ) 0 . 3 1 2 2 ( 6 . 4 7 )
-  V e g e ta b le - 0 . 0 0 5 8 ( - 0 . 3 9 ) - 0 . 0 2 6 4 ( - 1 . 5 1 ) 0 . 0 1 9 1 ( 0 . 8 5 )
-  F e r t i l i z e r 0 . 0 0 7 2 ( 0 . 4 4 ) - 0 . 0 0 4 1 ( - 0 . 2 2 ) - 0 . 0 1 9 8 ( - 0 . 8 6 )

-  E d u c a tio n - 0 . 0 0 6 5 ( - 0 . 3 2 ) - 0 . 0 4 4 1 ( - 1 . 8 7 ) 0 . 0 5 5 9 ( 1 . 8 1 )
-  C a p i t a l  s to c k 0 . 0 2 5 3 ( 1 . 9 2 ) 0 .06 93 ( 4 . 4 4 ) - 0 . 0 9 1 6 ( - 4 . 4 7 )
-  I r r i g a t i o n - 0 . 0 2 1 4 ( - 7 . 6 3 ) 0 .0 4 4 6 ( 1 3 . 4 0 ) - 0 . 0 2 1 4 ( - 4 . 9 0 )
-  R esearch - 0 . 0 0 6 0 ( - 0 . 7 9 ) - 0 . 0 1 9 1 ( - 2 . 2 0 ) 0 . 0 1 8 0 ( 1 . 5 4 )
-  Land a v a i l a b i l i t y 0 . 0 0 5 6 ( 2 . 5 6 ) 0 .0 1 4 4 ( 5 . 4 9 ) - 0 . 0 2 2 2 ( - 6 .4 8 )
-  Road 0 . 0 2 2 5 ( 3 . 1 4 ) - 0 . 0 3 2 5 ( - 3 . 3 1 ) 0 . 0 1 4 3 ( 1 . 2 8 )
-  R a i n f a l l ,  1 s t - 0 . 0 0 5 1 ( - 1 . 8 2 ) - 0 . 0 0 4 0 ( - 1 . 1 9 ) 0 . 0 0 9 2 ( 2 . 1 2 )
-  R a i n f a l l ,  2 nd - 0 . 0 0 4 1 ( - 1 . 5 2 ) - 0 . 0 0 3 7 ( - 1 . 1 5 ) 0 . 0 0 7 4 ( 1 . 7 7 )

S ou rce  : TDRI e s t im a te
E s t im a t io n  m ethod : SURE w ith  th e  a d d in g -u p  and th e  s y m n e try  r e s t r i c t i o n s
M ote : The group  o f  u p la n d  c ro ps  in c lu d e  c as sa va , c o t to n ,  g ro u n d n u t, k e n a f ,

mungbean, m a iz e , soybean, sug arcan e , sorghum and p in e a p p le .
Tne group  o f  t r e e  c ro ps  in c lu d e  ru b b e r, o i lp la m , c o c o n u t, and lo n g a n .
The group  o f  v e g e ta b le  c ro ps  in c lu d e  ta b a c c o , c h i l i ,  s h a l lo t  and g a r l i c .



Table 5A : Own-and Cross-Price Elasticities of Crop Supply Whole Kingdom

U p lan d R ic e T re e V e g ta b le

U p lan d 0 . 2 4 4 9 - 0 . 1 5 8 9 0 . 2 4 4 9 - 0 . 1 5 8 9

R ic e 0 . 0 4 2 4 0 . 1 2 8 0 0 . 0 4 2 4 0 . 1 2 8 0

T re e 2 . 3 3 0 9 - 2 . 8 7 3 6 2 . 3 3 0 9 - 2 . 8 7 3 6

V e g e ta b le 0 . 1 7 6 4 0 . 0 8 3 2 0 . 1 7 6 4 0 . 0 8 3 2

N o te  : E l a s t i c i t i e s  f o r  U p lan d  and r i c e  a r e  th e  w e ig h te d  c o e f f i c i e n t s .
: E l a s t i c i t i e s  f o r  T re e s  a r e  based  on th e  S o u th ern  re g io n  o n ly .
: E l a s t i c i t i e s  f o r  V e g e ta b le s  based  on th e  U pper N o r th  re g io n  o n ly .
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T a b le  SB : Own- and C ro s s -P r ic e  S u p p ly  E l a s t i c i t i e s  ( i f  Crops — Upper N o rth

g ro u n dn u t paddy tobacco s h a l lo t g a r l i c co m p o s ite

g ro u n d n u t
paddy
to b a c c o
s h a l lo t
g a r l i c
c o m p o s ite

- 1 . 2 2 9 0 6
0 . 1 1 5 3 3

- 0 . 1 3 3 5 1
- 0 . 2 7 6 9 9

0 . 0 7 9 3 0
0 . 0 6 9 6 4

0 .8 5 5 6 5  
0 .0 5 0 3 6  
0 . 6 0 1 7 0  

- 0 . 2 9 3 2 1  
0 . 0 6 1 6 4  

- 0 . 8 7 7 1 9

- 0 . 3 5 0 4 0  
0 .2 1 2 3 5  
0 . 2 0 1 4 2  

- 0 . 3 7 0 7 6  
0 . 1 5 3 9 3  
0 . 3 5 7 5 4

- 0 . 1 7 7 0 5  
- 0 . 0 2 5 2 6  
- 0 . 0 9 0 3 0  
- 0 . 1 2 5 2 9  
- 0 . 0 5 5 0 4  

0 . 1 4 8 9 1

0 . 2 1 8 0 1  
0 . 0 2 2 8 4  
0 . 1 6 1 2 3  

- 0 . 2 3 6 7 2  
- 0 . 2 1 4 5 2  

0 . 4 3 2 0 2

0 . 2 7 0 4 0
- 0 . 4 5 9 0 6

0 . 5 2 8 9 5
0 . 9 0 4 5 8
0 . 6 1 0 1 8
0 . 0 4 0 8 7

T a b le  5C : Own- and C ro s s -P r ic e  S u p p ly  E l a s t i c i t i e s  o f  Crops — Lower N o rth

mungbean m aize paddy soybean sugarcane com po s ite

mungbean
m a ize
paddy
soybean
s u g arcan e
c o m p o s ite

- 0 . 5 0 5 7 2  
- 0 . 2 5 9 7 8  
- 0 . 0 4 2 2 7  

0 . 7 0 3 6 7  
0 . 7 6 4 6 9  
0 . 2 0 0 6 2

- 0 . 8 2 1 2 0
0 .7 2 5 8 1

- 0 . 0 0 5 7 0
0 . 9 9 4 2 8
0 . 56 30 9
0 .6 1 9 1 4

- 0 . 3 5 0 6 6
- 0 . 0 1 4 9 7

0 . 0 4 5 8 1
- 0 . 6 8 9 4 3

0 . 0 5 8 6 7
- 0 . 5 6 6 3 3

0 . 2 9 0 7 2  
0 . 1 2 9 9 5  

- 0 . 0 3 4 3 4  
- 1 . 1 3 1 9 4  

0 . 3 7 1 2 1  
- 0 . 0 6 3 5 6

0 . 5 1 6 9 8  
0 . 1 2 0 4 2  
0 . 0 0 4 7 8  
0 . 6 0 7 4 4  

’ 0 . 2 2 8 8 6  
0 . 1 1 9 8 2

0 . 4 2 1 9 7
0 . 4 1 1 9 5

- 0 . 1 4 3 5 9
- 0 . 3 2 3 5 7

0 . 3 7 2 7 7
- 0 . 1 3 7 9 0

T a b le  5D : Own- and C ro s s -P r ic e  S u p p ly  E l a s t i c i t i e s  o f  Crops — N o rth e a s t

cassava g roundnut k e n a f paddy sug arcan e com po s ite

c a s s a v a
g ro u n d n u t
k e n a f
paddy
s u g a rca n e
c o m p o s ite

1 .0 4 50 9
- 0 . 9 1 8 5 8

0 . 2 2 1 3 0
0 . 1 7 7 2 7
0 . 2 0 4 6 8

- 0 . 1 2 7 4 7

- 0 . 1 2 3 8 9
0 .4 2 7 4 6
0 . 0 1 3 1 4

- 0 . 0 0 3 8 2
- 0 . 0 4 6 0 1

0 .0 1 4 3 6

0 .3 0 3 6 1
0 . 1 2 8 4 9

- 0 . 4 3 1 1 2
0 . 0 1 3 0 8
0 . 8 1 8 4 0

- 0 . 0 7 6 3 0

1 .2 9 6 1 3
- 0 . 1 9 8 8 5

0 . 0 6 9 7 3
- 0 . 1 9 8 7 7
- 0 . 7 3 8 8 8

0 . 8 3 6 6 1

0 . 0 4 1 2 5
- 0 . 0 6 6 0 9

0 . 1 2 0 2 4
- 0 . 0 2 0 3 7

1 . 32 50 8
0 . 0 5 1 3 0

- 0 . 1 4 1 5 2
0 . 1 1 3 6 5

- 0 . 0 6 1 7 4
0 . 1 2 7 0 3
0 . 2 8 2 5 7

- 0 . 5 2 6 7 0
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T a b le  5E : Own- and C r o s s -P r ic e  S u p p ly  E l a s t i c i t i e s  o f  C rops — C e n t r a l  P la in

mungbean m aize paddy s u g a rc a n e c h i l i c o m p o s ite

mungbean
m a iz e
paddy
s u g a rc a n e
c h i l i
c o m p o s ite

0 . 0 3 3 8 2
- 0 . 0 0 2 0 9

0 . 0 0 9 4 6
- 0 . 0 8 5 7 3
- 0 . 0 1 7 2 8
- 0 . 0 2 9 3 6

- 0 . 0 1 7 0 5
- 0 . 0 9 3 4 9
- 0 . 0 7 3 6 6
- 1 . 1 9 3 4 0

0 . 0 3 2 5 3
0 . 6 0 7 0 2

0 .3 6 6 7 1
- 0 . 3 2 7 0 7

0 . 1 6 9 5 4
- 0 . 5 2 7 3 8

0 . 6 2 2 5 8
- 0 . 3 6 9 7 3

- 0 . 2 2 7 2 3  
- 0 . 3 8 7 8 1  
- 0 . 0 1 5 2 6  

0 . 6 8 9 4 2  
0 . 1 8 6 0 0  
0 . 0 3 8 8 1

- 0 . 2 3 1 2 6
0 . 0 5 3 3 8
0 . 0 9 0 9 9
0 . 9 3 9 2 8

- 0 . 5 8 8 0 8
0 . 2 5 7 2 2

- 0 . 1 0 8 6 0
0 . 2 7 5 2 7

- 0 . 0 1 4 9 3
0 . 0 5 4 1 6
0 . 0 7 1 0 8

- 0 . 3 3 2 1 0

T a b le  5F : Own- and Cr o s s -P r ic e S u p p ly  E l a s t i c i t i e s  o f  C rops — E a s te rn

c a s s a v a g ro u n d n u t paddy s u g a rca n e c o c o n u t c o m p o s ite

c a s s a v a
g ro u n d n u t
paddy
s u g a rc a n e
c o c o n u t
c o m p o s ite

0 . 3 1 8 7 9
- 0 . 2 6 8 1 5
- 0 . 0 5 6 6 4

0 . 2 4 9 1 6
- 0 . 7 5 4 8 9
- 0 . 1 1 5 4 0

- 0 . 0 2 1 2 5
0 . 1 0 0 1 7

- 0 . 0 0 5 7 1
0 . 0 1 9 0 4
0 . 0 7 1 1 3
0 . 0 3 4 4 7

- 0 . 1 1 4 2 7
- 0 . 1 4 5 3 7
- 0 . 2 8 5 9 0
- 0 . 0 1 3 7 4

0 . 6 2 3 5 7
1 . 6 3 0 1 0

0 . 0 7 0 7 9
0 . 0 6 8 2 6

- 0 . 0 0 1 9 4
- 0 . 3 1 6 7 1

0 . 0 0 5 7 6
- 0 . 4 8 5 9 6

- 0 . 1 3 4 6 0
0 . 1 6 0 0 4
0 . 0 5 5 1 1
0 . 0 0 3 6 1

- 0 . 6 0 2 5 9
- 0 . 0 2 8 5 4

- 0 . 1 0 8 8 5
0 . 4 1 0 2 6
0 . 7 6 2 1 2

- 1 . 6 1 3 4 6
- 0 . 1 5 0 9 7
- 0 . 8 6 2 8 6

T a b le  5G : Own- and C r o s s -P r ic e  S u p p ly  E l a s t i c i t i e s  o f C rops — W este rn

paddy su g a rca n e  co co n ut p in e a p p le c h i l i c o m p o s ite

pad d y
s u g a rc a n e
c o c o n u t
p in e a p p le
c h i l i
c o m p o s ite

- 0 . 1 4 4 5 7  
- 0 . 5 7 7 9 8  

1 . 4 0 2 1 2  
0 . 5 9 8 1 4  
1 . 0 6 1 4 0  
0 . 4 8 1 3 3

- 0 . 3 2 2 1 4
0 . 2 5 0 7 1
0 . 3 2 3 6 4
0 . 6 7 6 3 0
0 . 1 4 0 9 8
1 . 7 0 9 7 8

0 . 2 3 2 1 7
0 . 0 9 6 1 5

- 1 . 5 3 0 6 3
0 . 0 0 0 3 7

- 1 . 0 1 0 4 3
- 0 . 7 2 6 0 8

0 . 2 4 6 5 7  
0 . 5 0 0 1 9  
0 . 0 0 0 9 3  

- 0 . 6 9 0 7 5  
0 . 0 7 2 7 3  

- 0 . 4 9 0 9 3

0 . 0 8 0 9 9  
0 . 0 1 9 3 0  

- 0 . 4 6 5 6 5  
0 . 0 1 3 4 7  

- 0 . 5 8 5 0 6  
- 0 . 2 7 8 6 3

0 . 1 3 5 8 9
0 . 8 6 5 9 8

- 1 . 2 3 7 8 3
- 0 . 3 3 6 2 0
- 1 . 0 3 0 7 5
- 0 . 5 2 3 7 1
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T a b le  5H : Own- and C r o s s -P r ic e  S u p p ly  E l a s t i c i t i e s  o f  C rops — South

paddy ru b b e r o i lp a lm c o c o n u t p in e a p p le co m p o s ite

pad d y 0 . 5 8 1 4 2 - 0 . 1 3 2 2 7 - 0 . 0 1 7 2 1 - 0 . 0 9 8 5 0 - 0 . 0 0 3 8 0 - 0 . 0 3 4 9 7
ru b b e r - 0 . 0 6 5 1 5 0 . 1 8 8 4 4 0 . 0 2 0 5 4 0 . 0 3 3 1 2 0 . 0 1 3 2 6 - 0 . 0 2 2 3 2
o i lp a lm - 0 . 3 7 1 0 2 0 . 8 9 9 3 4 - 0 . 9 9 4 8 4 0 . 1 3 6 8 8 0 . 4 3 4 6 7 - 0 . 1 8 9 6 4
c o c o n u t - 0 . 1 8 9 1 3 0 . 1 2 9 1 2 0 . 0 1 2 1 9 0 . 0 1 3 1 8 0 . 0 7 3 2 3 0 . 4 7 2 6 4
p in e a p p le - 0 . 0 1 6 7 5 0 . 1 1 8 5 2 0 . 0 8 8 7 5 0 . 1 6 7 9 4 0 . 1 1 0 7 7 - 0 . 0 4 6 1 3
c o m p o s ite - 0 . 2 5 1 3 6 - 0 . 3 2 5 7 3 - 0 . 0 6 3 2 1 1 . 7 6 9 3 6 - 0 . 0 7 5 3 1 - 0 . 8 8 1 9 5
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T a b le  6 : Growth o f  Crop Supply and I t s  Sources d u rin g  1961-1985

1961/63 and 
1976/78

1976/78 and 
1983/85

1961/63 and 
1983/85

WHOLE KINGDOM 
Growth o f  o u tp u t over th e  p e r io d  
Source o f  growth:
-  E ducation
-  C a p ita l  s tock
-  Research and i r r ig a t io n
-  Land p er la b o r
-  F e r t i l i z e r  p r ic e
-  Crop p r ic e s

UPPER NORTH 
Growth o f  o u tp u t over the  p e r io d  

.Source o f  growth:
-  E du catio n
-  C a p ita l  s tock
-  Research and i r r ig a t io n
-  Land p e r la b o u r
-  F e r t i l i z e r  p r ic e
-  Crop p r ic e

LOWER NORTH 
Growth o f  o u tp u t over th e  p e r io d  
Source o f  g ro w th :
-  E d u catio n
-  C a p ita l  s tock
-  Research and i r r ig a t io n
-  Land p e r  lab o u r
-  F e r t i l i z e r  p r ic e
-  Crop p r ic e

UPPER NORTHEAST 
Growth o f  o u tp u t over th e  p e r io d  
Source o f  grow th:
-  E d u catio n
-  C a p ita l  s tock
-  Research and i r r ig a t io n
-  Land p e r lab o u r
-  F e r t i l i z e r  p r ic e
-  Crop p r ic e

0.5868 (100.00)  0 .1004  ( 10 0 .0 0 )  0 .6872  (100 .0 0 )

0 .1899 ( 32 .36)  0 .0813  ( 8 0 .9 8 )  0 .2712  ( 39 .46)
0 .0919 ( 15 .66)  0 .0308  ( 3 0 .6 8 )  0 .1227 ( 17.86)
0 .0794 ( 13.53)  0 .0005  ( 0 . 5 0 )  0 .0891 ( 12.971
0.1437 ( 24 .49)  - 0 . 0 3 4 2  ( - 3 4 . 0 6 )  0 .1095 ( 15.93)
0 .0415 ( 7 .0 7 )  0 .0116  ( 11 .55 )  0.0531 ( 7 .7 3 )
0 .0290 ( 4 .9 4 )  - 0 . 0 4 2 2  ( - 4 2 . 0 3 )  - 0 . 0 1 3 2  ( - 1 . 9 2 )

0 .8335 (100.00)  0 .0395  (1 0 0 .0 0 )  0 .8730 (10 0.00 )

0.2627
0.0943
0.0801
0.0353
0.0415

( 31.52)  
( 11.31)  
( 9 .6 1 )
(
(.

0.0995  
0 .0248  
0.0010  

4 .2 4 )  - 0 .0 3 2 6  
4 .9 8 )  0 .0116

( 25 1 .9 0 )  
( 6 2 .7 8 )  
( 2 .5 3 )
( - 8 2 . 5 3 )  
( 2 9 .3 7 )

0 .3622  
0.1190  
0.1008  
0.0027  
0.0531

41.49)  
13.63)  
11.55) 

0 .31 )  
6 .0 8 )

0 .0313 ( 3 .7 6 )  - 0 . 0 2 8 0  ( - 7 0 . 8 9 )  0 .0033 ( 0 .3 8 )

0 .5028 (100.00)  0 .2287  ( 10 0 .0 0 )  0 .7315 (100.00)
I

0 .1832 ( 36 .44)  0 .0781  ( 3 4 .1 5 )  0 .2613 ( 35 .72)
0 .0537 ( 10.68)  0 .0376  ( 16 .44 )  0 .0913 ( 12.49)
0 .0652 ( 12.97)  0 .0010  ( 0 . 4 4 )  0 .0854 ( 11.68)
0 .2988 ( 59 .43 )  0 .0144  ( 6 . 3 0 )  0 .3131 ( 42 .81 )
0 .0415 ( 8 .2 5 )  0 .0116  ( 5 .0 7 )  0 .0531 ( 7 .2 6 )
0 .0343 ( 6 .8 2 )  - 0 .0 4 3 1  ( - 1 8 . 8 5 )  - 0 . 0 0 8 8  ( - 1 . 2 1 )

0 .4822 (100.00)  0 .1706 (1 0 0 .0 0 )  0 .6528  (10 0.00 )

0 .1533 ( . 3 1 . 8 0 )  0 .0654  ( 3 8 .3 6 )  0 .2188 ( 33 .51)
0 .0944 ( 19 .58)  0 .0379  ( 2 2 .2 2 )  0 .1323 ( 20 .27)
0 .0785 ( 16 .28)  0 .0004  ( 0 . 2 1 )  0 .0893 ( 13.68)
0 .0937 ( 19.43)  - 0 . 0 3 7 5  ( - 2 1 . 9 8 )  0 .0562  ( 8 .6 1 )
0 .0415 ( 8 .6 0 )  0 .0116  ( 6 .8 1 )  0 .0531 ( 8 .1 3 )
0 .0303 ( 6 .2 9 )  - 0 . 0 4 4 5  ( - 2 6 . 0 8 )  - 0 .0 1 4 2  ( - 2 . 1 7 )
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T a b le  6 . Growth ot Crop Supply and I t s  Sources d u rin g  1961-1985
(co n tin u e )

1961/63 and 
1976/78

1976/78 and 
1983/85

1961/63 and 
1983/85

L01VER NORTHEAST 
Growth o f  o u tp u t over th e  p erio d  
Source o f  growth:
-  Education
-  C a p ita l  s tock
-  Research and i r r ig a t io n
-  Land p er la b o u r
-  F e r t i l i z e r  p r ic e
-  Crop p r ic e

CENTRAL PLAIN 
Growth o f  o u tp u t o ver th e  p erio d  
-Source o f  grow th:
-  Education
-  C a p ita l  s to ck
-  Research and i r r ig a t io n
-  Land p er la b o u r
-  F e r t i l i z e r  p r ic e
-  Crop p r ic e

EASTERN

0.4544 ( 1 0 0 . 0 0 ) 0 .2838 (.1 0 0 . 0 0 ) 0.7382 ( 1 0 0 . 0 0 )

0 .1497 ( 32.94) 0 .0660 ( 23.25 ) 0.2157 ( 29.22)
0 .0975 ( 21.46 ) 0 .0364 ( 12.83) 0.1339 ( 18.14)
0 .0691 ( 15.20) 0 .0004 ( 0 .1 4 ) 0 .0799 ( 10.82)
0 .0970 ( 21.34 ) - 0 . 0 1 0 8 ( - 3 . 8 1 ) 0.0862 ( 11.67)
0 .0415 ( 9 .1 2 ) 0 .0116 ( 4 .0 9 ) 0.0531 ( 7 .1 9 )
0 .0292 ( 6 .4 2 ) - 0 .0 4 5 2 ( - 1 5 . 9 2 ) -0 .0 160 ( - 2 . 1 7 )

0 .5133 ( 1 0 0 . 0 0 ) - 0 .0 1 1 8 ( 1 0 0 . 0 0 ) 0.5016 ( 1 0 0 . 0 0 )

0 .1840 ( 35.84 ) 0 .0869 ( - 7 3 8 . 9 5 ) 0.2709 ( 54.01)
0 .1057 ( 20.59) 0 .0400 ( - 3 4 0 . 1 4 ) 0 .1457 ( 29.05)
0 .0974 ( 18.97) 0 . 0 0 0 0 ( - 0 . 2 6 ) 0;1046 ( 2 0 . 8 6 ).
0 .0956 ( 18.62) - 0 . 0 6 2 2 (52 9 .2 5 ) 0.0333 ( 6 .6 5 )
0 .0415 ( 8 .0 8 ) 0 .0116 ( - 9 8 . 8 1 ) 0.0531 ( 10.58)
0 .0371 ( 7 .2 2 ) -0 .0 3 9 5 (33 5 .7 1 ) -0 .002 4 ( - 0 . 4 8 )

Growth o f  o u tp u t o ver th e  p e r io d  
Source o f  grow th:

0.5301 ( 1 0 0 . 0 0 ) 0 .0197 ( 1 0 0 . 0 0 ) 0.5498 ( 1 0 0 . 0 0 )

-  E du acation 0.173Q ( 32.63) 0 .0789 (401 .2 7 ) 0.2519 ( 45.82)
-  C a p ita l  s tock 0.1138 ( 21.47) 0 .0250 (12 7 .0 5 ) 0.1388 ( 25.25)
-  Research and i r r ig a t io n 0.0795 ( 14.99) 0 .0006 ( 2 .9 0 ) 0 .0937 ( 17.05)
-  Land p er la b o u r 0.0899 ( 16.96) -0 .0 4 4 9 ( - 2 2 8 . 4 2 ) 0 .0450 ( 8 .1 8 )
-  F e r t i l i z e r  p r ic e 0.0415 ( 7 .8 2 ) 0 .0116 ( 59.07) 0.0531 ( 9 .6 5 )
-  Crop p r ic e 0.0288 ( 5 .4 4 ) - 0 . 0 5 2 2 ( - 2 6 5 . 3 3 ) -0 .023 4 ( - 4 . 2 5 )

WESTERN
Growth o f  o u tp u t o ver the  p e r io d  
Source o f  grow th:

1.1902 ( 1 0 0 . 0 0 ) - 0 .1 3 6 9 ( 1 0 0 . 0 0 ) 1.0532 ( 1 0 0 . 0 0 )

-  E d u catio n 0.1961 ( 16.47) 0 .0853 ( - 6 2 . 3 0 ) 0 .2814 ( 26.71 )
-  C a p ita l  s tock 0.0922 ( 7 .7 5 ) 0 .0144 ( - 1 0 . 4 8 ) 0 .1066 ( 1 0 . 1 2 )
-  R esearch and i r r ig a t io n 0 . 1 1 2 1 ( 9 .4 1 ) 0 .0004 ( - 0 . 2 6 ) 0 .1253 ( 11.90)
-  Land p e r la b o u r 0.2712 ( 22.79 ) -0 .0 6 7 9 ( 49.58 ) 0 .2033 ( 19.31)
-  F e r t i l i z e r  p r ic e 0.0415 ( 3 .4 8 ) 0 .0116 ( - 8 . 4 9 ) 0.0531 ( 5 .0 4 )
-  Crop p r ic e 0.0417 ( 3 .5 0 ) - 0 . 0 5 1 4 ( 37.53) -0 .009 7 ( - 0 . 9 2 )
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T ab le  6  : Growth o f  Crop Supply  and I t s  Sources d u rin g  1961-1985
(co n tin u e )

1961/63 and 1976 /78  and 1961/63 and
1976/78 1983/85  1983/85

UPPER SOUTH
Growth o f  o u tp u t o ver th e  p e r io d  
Source o f  grow th:

0 .2258 ( 1 0 0 . 0 0 ) 0 .0 467 ( 1 0 0 . 0 0 ) 0 .2725 ( 1 0 0 . 0 0 )

-  E d u catio n 0.1926 ( 85.29) 0 .0861 ( 1 8 4 . 4 7 ) 0 .2737 (102 .2 9 )
-  C a p ita l  s tock 0.0862 ( 38.17) 0 .0 2 54 ( 5 4 .3 4 ) 0 .1116 ( 40.94)
-  Research and i r r ig a t io n 0.0514 ( 22.78) 0 .0 0 04 ( 0 . 8 4 ) 0 .0610 ( 22.39)
-  Land p er lab o u r 0.1226 ( 54.29) - 0 . 0 6 4 2 ( - 1 3 7 . 4 4 ) 0 .0584 ( 21.44)
-  F e r t i l i z e r  p r ic e 0.0415 ( 18.37) 0 .0 116 ( 2 4 .8 9 ) 0.0531 ( 19.48)
-  Crop p r ic e 0.0015 ( 0 . 6 6 ) - 0 . 0 3 3 0 ( - 7 0 . 6 1 ) - 0 .0 31 5 ( - 1 1 . 5 6 )

LOWER SOUTH
Growth o f  o u tp u t o ver th e  p e r io d  
Source o f  growth:

0 .4663 ( 1 0 0 . 0 0 ) 0 .0 7 32 ( 1 0 0 . 0 0 ) 0 .5395 ( 1 0 0 . 0 0 )

-  E ducation 0.3178 ( 68.16) 0 .1 218 (1 6 6 . 3 3 ) 0 .4396 ( 81.48)
-  C a p ita l  s tock 0.1141 ( 24.46) 0 .0146 ( 1 9 .9 4 ) 0 .1287 ( 23.85)
-  Research and i r r ig a t io n 0.0792 ( 16.98) 0 .0006 ( 0 . 8 5 ) 0 .0942 ( 17.47)
-  Land p er la b o u r 0.1757 ( 37.67) - 0 . 0 5 8 8 ( - 8 0 . 3 1 ) 0 .1169 ( 2 1 . 6 6 )
-  F e r t i l i z e r  p r ic e 0.0415 ( 8 .89 ) 0 .0 116 ( 1 5 .8 7 ) 0 .0531 ( 9 .8 4 )
-  Crop p r ic e - 0 .0 12 3 ( - 2 . 6 3 ) - 0 . 0 3 4 8 ( - 4 7 . 4 7 ) - 0 . 0 4 7 0 ( - 8 . 7 2 )

Source : TDRI e s tim a te
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Table 7 : Siauiated Supply of Agriculture In Response to 10  ̂ Increase In Price, 1970-1985 
iAs the ratio of actual figure:

Year/Region Upper
Northeast

'-Lower
Northeast

Upper
South

Lower
South

Upper
North

Lower
North

Central
Plain

Eastern Western

1970 1.0039 1.0055 1.0526 1 MKI 1.0117 1.0445 1.0153 0.3845 1.0275
1371 1.0358 1.0367 1.0524 I . 0422 1.0340 1.0726 1.0077 1.0209 1.0527
1372 1.0209 1.0248 1.0574 I . 0425 1.0260 1.0604 0.3267 1.0093 1.0442
1373 1.0511 1.0533 1.0724 I . 0604 1.0464 1.0964 1.0199 1.0376 1.0694
1371 1,1133 1 : p i 1.0612 I . 0463 1.0865 1.1537 1.0623 1.0944 1.1299
1975 1.1434 1.1310 1.1023 1.1016 1 . 1 0 2 1 1.1756 1.0638 1.1009 1.1431
1376 1.0393 1.0940 1.0549 1 4 ni . Of I O 1.0724 1.1435 1.0519 1.0711 1.1139
1377 1.1030 1.0380 1.0745 1.0708 1.0764 1.1498 1.0543 1.0755 1,1319
19:3 1.0886 i.OS1? 1.0455 1.0232 1.0694 1.1209 1.0515 1.0623 1.1536
1973 1.1144 i . 1 1 01 1.0960 1.0967 1.0904 1 .1600 * A A ft *1.UO 1 » 1.0903 1.1423
1380 1.1063 1.1027 1.0757 1.0740 1.0837 1.1474 1.0662 1.0824 1.1282
1981 i 1 ? r "1 t 1 L 0 1.1169 1.0859 1.0901 1.0935 1.1769 1.3768 1 . 1 02 2 1 . 1 2 1 1
1332 1.1313 1 100 7 i • luJ 1 1.0965 1.1013 1 . 1 02 2 1.1301 1.0754 1.1033 1.1335
1383 1.0891 •1.0841 1.0720 1.0713 1.0732 1.1255 1.0597 1.0675 1.0889
1384 1.0944 1.0915 1.0834 1.0356 1.0360 1.1323 1.0638 1.0752 1 . 1 22 0
1385 1.0941 1.0323 1.0805 1.0830 1.0885 1.1294 1.0701 1.073? 1.1130
Mean 1.0889 1.0852 i .0723 1.0678 1.0725 1.1236 1.0402 1.0653 1.1079

M e  : Price expectation in aggregate supply equation was constructed ’07 each crop price expectation.
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T a b le  8  : Com m odity .A g r ic u ltu r e  P r ic e  F o re c a s t

( a t  1985 p r ic e  ,u n i t  : US $)

A c tu a l F o re c a s t
1970 1980 1987 1995 2000

Paddy" 396 416 177 173 166 US s / MT
M a iz e 161 120 58 68 73 US $ / MT
S u g a rca n e 223 606 115 224 254 US $ / (TT
Sorghum 143 124 56 62 68 us $ / MT
Soybean 322 284 166 196 148 us s / MT
Soybean oil 845 572 257 316 371 us $ / MT
R ubber 127 156 86 115 106 us $ / KG
Palm  o i l 716 559 264 327 296 us $ / MT
C oconut 619 434 238 266 266 us s / MT
C o tto n 174 196 127 116 116 us s / KG
K en a f 754 295 248 243 236 us s / MT
Tobacco 2717 2205 1471 1492 1439 us s / MT

S o u rc e  : W o rld  B ank, Com m odity P r ic e  F o r e c a s t ,  O c to b e r 17,1988
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Table 3A : Estimate of The Share Supply Equation for 'Jpper North

Groundnut Paddy Tobacco Shallot o

Constant term -0.1314 (-1.134) -1.3423 ( -4.034) 0.0761 ( . 2 1 1 ) 0.3731 (2.306) 1.0723 (2.423)

Price :
Groundnut -0.0160 (-.5631 0.0208 (.504) -0,0233 (-1.207) -0.0119 (-1.540) 0.0023 (.135)
Paddy 0 . 02C8 (.633) 0.2332 (2.130) 0.0182 (.302) -0.0263 / « t) m m \( " t • u v U 1 -0.0520 (-.551)
Tobacco -0.0283 ( - 1 . 0 1 1 ) 0.0132 ( i n ) 0.1481 (2.075) -0.0183 (-1.073) -0.0021 (Hi )
Shallot -0.0113 (-1.0651 -0.0263 ( i n ) -0.0133 (-.533) 0.0231 (2.377) -0.0144 (-.533)
Garlic 0.0023 (.240) -0.0620 ( - 2 . 1 2 1 ) -0.0021 (-.104) -0.0144 (-1.357) 0.0315 (3.393)
Composite 0.0012 (.034) f\ n n r C 1-u.uobb \ -3.575) 0.0402 (1.577) 0.0223 (2.317) 0.0543 (1.606)
Fertiliser 0.0214 (.354) -0.1833 ( -2.312) 0.0793 (1.774) 0.0032 (.463) -0.0731 1- 1 .2 2 1 )

Education 0.1682 (7.122) 0.4013 (5.374) 0.9634 ( t i l ) 0.0164 (.463) 0.2340 (3.428)
Capital stock 0.0427 ( 1.323 ) 0.3733 (5.112) -0.3839 ( -148.133) -0.0501 (-2.640) -0.1365 (-2.309)
Road -0.0261 (-3.574) 0.0430 (1.321) 0.3735 (H i ) 0. 0122 (2 . 1 2 1 ) 0.0475 (2.3131
Irrigation -0.0073 (-3.340) -0.0172 ( -2.490) 0.0099 (2.132) -0.0037 i-2.Q85i -0.0033 (-•517)
Research -0.0127 (-2.583) -0.0827 (-5.452) 0.0464 (4.715) 0.0037 (2.235) -0.0123 (-.318)
Land available 0.0174 (.578) 0.0631 (.301) 0.0331 (.623) 0.0363 (1.734) -0.0338 (-.463)

Source : TDRI estimate
Estimation technique : SURE
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Table 9B : Estimate of The Share Supply Equation for Lower Worth

Hungbean Maize Paddy Soybean Sugarcane

Constant term -0.1670 (-1.580) 2.5323 (7.151) -2.5995 (-7.577) 0.1325 (.319) 0.0225 (.116)

Price :
Kungbean 0.0268 (1.588) -0.0676 (-1.615) -0.0621 (»») 0.0156 (1.300) 0.0238 (1.051)
Hai.se -0.0675 (-1.251) 0.3003 ( m ) -0.1285 (III) 0.0200 (.701) 0.0111 (.312)
Paddy -0.0621 (-2.376) -0.1235 (-2.195) 0,2251 (2.337) -0.0316 ( - 1 . 002) -0.0243 (-.722)
Soybean 0.0116 ( m l 0.0200 ( m | -0.0316 ( l i t ) -0.0013 (-.117) 0.0117 (.507)
Sugarcane 0.0238 (1.343) 0.0111 (.163) -0.0213 (-.156) 0.0117 (.536) 0.0509 (1.577)
Compos i te 0.016S (1.783) 0.0511 (2 . 001 ) -0.1596 (-1.369) -0.0127 ( - 1 .01 0) 0.0093 (.751)
Fertiliser -0.0037 (-.187) 0.0910 (1.515) -0.2003 (-5.329) 0.C059 (.205) -0.0065 (-.196)

Education 0.0333 (-.351) -1.3075 (-10.900) 1.5273 (19.386) 0.3578 ( 1 . 1 2 1 ) -0. 0201 (-.391)
Capital stock 0.0239 \ 2.4 o 5 j -0.1491 (-1.362) 0.2190 ( « * ) -0.0179 (-1.118) 0.0111 (1.130)
Road 0.0011 (.282) -0.0717 (-6.215) 0.0026 (.232) 3.0086 (1.723) 0.0169 (3.311)
Irrigation -0,0010 (-.125) 3.3362 (5.131) -0.0016 (-.519) -0.0107 (-3.556) -0.0155 (-5.219)
Research 0.0010 (1.135) 0.1135 (12.397) -0.1351 (-11.578) 0.0336 (.752) -0.0051 (-1.273)
Land available -0.0127 (-1.317) -0.1363 (-1.591) 0. 0121 (.321) -0.0006 (-.019) 0.3805 (6.113)

Source :TDRI estimate
Estimation technique : SURE
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Table 3C : Estiraate of The Share Supply Equation for Northeast

Cassava Groundnut Senaf Paddy Sugarcane

Constant terra -0.7777 (-4.709) -0.0067 (-.214) 0.5070 (.514) 2.3221 (8.206) 0.0734 (.381)

Price :
Cassava 0.1742 (7.545) -0.0129 (-2.773) 0.0143 [ l i t ] 0.0473 (2 .S0 2 ) 0.0018 (.143)
Groundnut -0.0129 (-2.941) 0.0178 (3.153) -0.0002 ( » : ) - 0. 0122 ( *« } -0. 0011 (-.067)
Henaf 0.0143 (.630) - 0.0002 (-.045) 0.C523 (.413) -0.0852 ( -1.313) 0. 0122 ( 1 . 0 2 1 )
Paddy 0.0473 (1.357) -0. 0122 (-1.673) -0.0362 (- 0.707) 0.0209 (.204) -0.0272 (-1.297)
Sugarcane 0.0018 ( m ) -0. 0011 (-.135) 0. 0122 (.083) -0.0273 (-.513) 0.0417 (2.723)
Composite -0.0232 (-3.005) -0.90004 (-.023) -0.0220 ( -.504) 0.0067 (.424) 0.0030 (. o 1 5)
Fertilizer -0.1077 (-3.946) 0.0133 (2.665) -0.1319 ( -.323) 0.0752 (1.233) 0.0047 (.352)

Education 0.0678 (1.087) -0.0750 (-6.312) 0.3160 {»»)' 0.2123 (1.638) 0.0759 (2.626)
Capital stock 0.1484 (6.733) 0.0039 (2.340) - 0. 01 21  ( -.527) -0.3476 ( -7.362) -0.0051 (-.500)
Road -0.0182 (-1.337) -0.0053 (-3.093) -0.0147 (-•3 . 235 ) 0.0163 (.857) -0.0033 (-1.937)
Irrigation 0.0049 (1.263) 0.0015 (2.253) -0.0010 ( -.048) 0.0136 (2.544) 0.0003 (.153)
Research -0.0185 (-2.946) 0.0025 (2.204) 0.0133 (.554) 0.0063 (.536) -0.0062 (-1.394)
Land available -0.1249 (-4.374) -0.0124 (-2.515) -0.0057 ( -.036) 0.1273 (2.213) 0.0302 12.301}

Source :TDRI estimate
Estimation technique :SURE
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"able 9D : Estimate of The Share Supply Equation for Central Plain

Nungbean Mai ze Paddy Sugarcane Chilli

Constant term 0.0505 (2.6431 0.6109 ( tit ) -1.7257 ( tt t ) - 0.0010 ( - . 0 1 0 ) 0.3759 (4.583)

Price :
Hungbean 0.0085 (1.8471 -0.0008 ( ti t ) -0.0002 ( tt t ) - 0. 0021 ( t t t) -0.0030 (ttt)
Maize -0.0008 (-.125) 0.0560 (2.411) -0.1163 ( t t t ) -0.0280 (-2.792) -0.0052 (-.186)
Paddy -0.0002 (-.025) -0.1163 ( -2.392) 0.2119 (2.673) -0.0321 (-1.119) -0.0298 (-1.253)
Sugarcane -0.0021 (-.431) -0.0230 (ttt) -0.0312 ( tt t ) 0.0366 (1.401) 0.0173 (.396)
Chilli -0.0030 (-.940) -0.0052 (-.342) -0.0298 (-2.115) 0.0173 ( 1 . 2 2 1 ) 0.0313 (2.587)
Composite -0.0012 (-1.104) 0.0162 (2.072) -0.0387 (-3.188) 0.0004 (.079) 0.0039 (.384)
Fertilizer -0.0004 (-.078) 0.0655 (ttt) -0.1553 ( tt t ) 0.0363 (1.353) 0.0039 (.170)

Education 0.0001 (.014) 0.1006 (2.265) 0.2648 (tt t) -0.1203 (-4.265) -0.0913 (-4.153)
Capital stock 0.0018 (2.356) 0.0036 (.584) 0.1224 (5.348) 0.0090 (2.272) -0.0352 (-11.474)
Road -0.0030 (-2.733) -0.0633 -7.079) 0.0831 (51.241) 0.0080 (1.412) 0.009 (2.023)
Irrigation -0.0108 (.-1 1 . 2 2 1 ) -0.1194 (- 15.291) 0.1491 (12.786) 0.0162 (3.240) -0.0069 (-1.788)
Research 0.0064 (6.142) 0.0728 (8.424) -0.1309 (-10.451) 0.0003 (.057) 0.0015 (.366)
Land available 0.0009 (4.135) 0.0116 (6.278) -0.0174 (-6.279) 0.0026 (2.244) -0.0023 (-3.225)

Source : TDRI estimate
Estimation technique : SURE
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Table 9E : Estimate of The Share Supply Equation for Eastern

Cassava Groundnut Paddy Sugarcane Coconut

Constant term 0. o 5 51 (1.320) 0.1534 (1.363) -3.5416 [-4.456) -0.5812 (-1.548) 0.2320 (1.370)

Price :
Cassava 0.2351 (6 . 200) -0.0093 (-1.442) -0.1420 (-3.673) -0.0007 (-.030) -0.0402 (-3.347)
Groundnut -0.0093 ( t i t ) 0.0190 (2.223) -0.0118 ( t t t ) -0.0001 ( t t t ) 0.0020 ( t « )

Paddy -0.1420 i[-14.3751 -0.0113 (-1.155) 0.0847 ( I .111! -0.0340 (-.322) 0.0039 (.225)
Sugarcane -0.0007 [ i n ) -0. 0001 ( - . 0 1 1 ) -0.0340 ( t i l ) 0.0069 (.523) -0.0027 (-.213)
Coconut -0.0402 [ t t t ) 0.0020 (.313) 0.3033 ( in ) -0.0027 (-.217) 0.0133 (1.482)
Composite -0.0737 (-3.251) 0.0023 (.315} 0.2315 (6.949) -0.1173 (-3.336) -0.0157 (-2.340)
Fertilizer -0.0451 (-.3611 0 . 0 0 1 l (.125) 0 . i j i i (1.237) -0.0764 (-1.318) -0.0137 :-.323i

Education 0.3132 (3.572) 0.0453 (1.309) -1.7775 ( t t t ) 1.1206 (10.732) 0.0637 (1.633)
Capital stock -0.0855 (-1.550) -0.0252 (-4.673) 1.1054 ( t t t ) 0.0096 (.382) -0.0506 (-5.235)
Road 0.0249 (.920) -0.0147 (-5.728) -0.1623 ( t i t ) 0.0308 (2.581) 0.0557 (12.255)
Irrigation -0.0240 '(-1.363) -0.0020 (-1.541) 0.0134 (1.247) -0.0134 (-2.369) 0.0006 (.270)
Research - 0. 0012 (-.036) 0.0023 (1.319) 0.0436 (3.136) -0.0587 (-9.002) -0.0187 (-7.212)
Land available -0.0230 (-2.456) 0.0009 (1.062) 0.0246 (2.171) -0.0164 (-3.379) 0.0033 (2.118)

Source :TDRI estimate
Estimation technique : SURE
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‘[’able 9F : Estinace of The Share Supply Equation for Western

Paddy Sugarcane Coconut, Pineapple Shallot

Constant tern 1.9779 (3.9743) 1.2214 (2.429) -1.5342 (-6.972) -2.2741 (-4.084) 0.8044 (2.779)

Price :
Paddy 0.1546 (2 . 0 0 1 ) -0.2342 1M l . 216) 0.0619 (1.513) 0. 021 2 ( i l l ) 0.0131 ( l i t )
Sugarcane -0.2342 (-2.492) 0. 2210 (2.340) 0.004 1 (.123) 0.0635 (.932) -0.0037 (-.061)
Coconut 0.0619 ( t u ) 0.0041 ( I I I ) -0.0404 (-1.143) -0.0123 ( ti l ) -0.0333 ( l i t )
Pineapple 0. 0212 ( m ) 0.0635 (2.277) -0.0128 (-.279) 0.0191 ( I I I ) -0.0037 (-.117)
Shallot 0.0131 (.789) -0.0037 (-.076) -0.0333 (-1.567) -0.0037 (-.136) 0.0116 (.539)
Coaposite 0.0013 (.036) 0.1639 (4.749) -0.0910 (-4.849) -0.0775 (-2.015) -0.0356 (-1.535)
Fertiliser 0.0631 (2.391) 0.2192 (3.095) -0.1003 (-3.061) -0.3483 (-4.230) 0.0210 (.584)

Education -1.3753 (-3.018) i cn CO co (-7.839) 0.3734 ( m ) 2.2933 (10.940) -0.1733 (-1.319)
Capital stock -0.1848 (-3.439) 0.0349 (1.455) 0. 21 02 ( m ) 0.1131 (1.732) -0.0893 (-3.053)
Road 0.1519 (5.736) 0.0192 (.670) -0.0312 ( i n ) -0.2518 (-8.115) 0.0356 (5.356)
Irrigation 0.0905 (6.157) -0.0295 (-1.358) -0.0507 (-5.819) 0.0530 (2.367) -0.0271 (-3,389)
Research -0.0901 '(-5.565) 0.1253 (6.590) -0.0461 (-4.120) -0.0632 (-3.825) 0.0250 (2.290)
Land available -0.0372 (-4.365) 0.2050 (3.336) -0.0247 (-.385) -0.0192 (-.323) 0.0153 (.579)

Source :TDRI esciaate
Estiaation technique : SURE
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"able 3G : Estimate of The Share Supply Equation for Suuth

Paddy Rubber Oil paia Coconut Pineapple

Constant term 0.1368 ■1.424] 0.3773 (4.052) -0.1331 (-5.369) -0.1605 (-1.055) 0.0239 (.255)

Price :
Paddy 0.3244 (7.534] -0.1348 (-2.711) -0.0073 ( m ) -0.0637 (-2.508) -0.0173 (-.343)
Rubber -0.1343 (-4.367) 0.3013 (3.964) 0.0035 ( m j -0.0619 (-1.541) -0.0276 (-1.023)
Oilpain -0.0078 (-3.736) 0.0035 (.952) -0.0001 (-.146) - 0.0002 ( - . 1 00) 9.0043 (2.349)
Coconut -0.0637 (-2.514) -0.0613 (-2.793) - 0.0002 ( t i t ) 0.1123 (2.740) 0.0003 (.173)
Pineapple -0.0173 (-.255) -0.0276 (-.131) 0.0043 (.301) 0.0008 (.016) •). 0593 (1.821)
Composite -0.0132 (-2.037) -0.0325 ( - 2 . 0 2 1 ) -0.0027 (-.323! 0.0567 (5.135) -0.005 (-.795)
Fertilizer -0.0600 (-2.071) 0.0981 (2.055) 0.0535 (5.046) -0.0425 (-1.354) -0.0628 (-3.033)

Education -0.0024 (-.098) 0.0139 (.321) 0.0323 ( tt t ) -0.0055 (-.131) 0.0223 (1.309)
Capital stock 0.0664 (4.232) -0.1909 (-5.324) -0.1704 ( -133.354) 0.0865 (4.577) 9.C175 (1.633)
Road -0.0316 (-3.777) 0.0529 (3.511) -0.0575 (-27.533] -0.0344 (-3.494) 0.0273 (4.752)
Irrigation 0.0508 •( 15.255) 0.0142 (2.440) -0.0047 (-4.049) -0,0414 (-10.575) -0.0159 (-5.957)
Research -0.0078 (-.535) 0.0106 (.157) 0.0038 (3.738) -0.0141 (-1.170) -0.0155 (-2.047)
Land available 0. 0122 (4.360) -0.0335 (-7.564) 0.0032 «->•» OQ 0.0124 (4.185) 0.0017 (1.004)

Source :?DRI estimate
Estimation technique : SURE
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.APPENDIX A 

D a ta  D e s c r ip t io n

C ro p  P r o d u c tio n

W here a v a i la b l e  p ro d u c t io n  q u a n t i t y  by  c ro p  and  b y  p r o v in c e  a r e  

ta k e n  fro m  th e  a n n u a l ly  p u b lis h e d  A g r i c u l t u r a l  S t a t i s t i c s  o f  T h a i la n d  

b y  th e  D e p a rtm e n t o f  A g r ic u l t u r a l  Econom ics ( D A E ) . F o r  o th e r  c ro p s  

w h ic h  a r e  n o t  a v a i la b l e  we have to  r e l y  on o t h e r  s o u rc e s , f o r  

in s ta n c e ,  th e  R ubber R es ea rc h  I n s t i t u t e ,  t h e  D e p a rtm e n t o f  

A g r i c u l t u r a l  E x te n s io n . In  c ase  o f  r u b b e r ,  o f f i c i a l  d a ta  do n o t  

d is a g g r e g a te d  in t o  in d iv id u a l  p ro v in c e  we h av e  t o  e s t im a te  them  based  

on th e  fo l lo w in g s :  a )  th e  p la n te d  a r e a  b y  p r o v in c e  fro m  th e  a e r i a l  

p h o to g ra p h  and th e  LANDSAT and t h e i r  in t e r p o la t e d  f ig u r e s ;  b ) ru b b e r  

y i e l d  b y  p ro v in c e  fro m  th e  D ep a rtm en t o f  A g r i c u l t u r a l  E x te n s io n  (DOAE) 

and  th e  e x p e r t  o p in io n s ;  and c )  th e  r e l a t i v e  im p o rta n c e  o f  th e  m a tu re d  

ru b b e r  t r e e s  by p ro v in c e  from  th e  A g r i c u l t u r a l  Census 1978 and th e  

R ubber R e p la n ta t io n .  The e s t im a te d  p r o v in c ia l  f ig u r e s  a r e  a d ju s te d  so 

t h a t  th e  t o t a l  q u a n t i t y  is  c o n s is te n t  w i t h  th e  W hole Kingdom  

p r o d u c t io n  q u a n t i t y .  V i r g i n i a  to b a cc o  p r o d u c t io n  b y  p r o v in c e  i s  based  

on th e  E x c is e  D e p a rtm e n t. Longan p r o d u c t io n  is  b ased  on th e  

D e p a rtm e n t o f  A g r i c u l t u r a l  E x te n s io n  and some p r e v io u s  s tu d ie s .

C u l t i v a t e d  a re a

S i m i l a r l y  to  ab o v e .

.Agricultural price index b y province
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A g r i c u l t u r a l  p r ic e  in d e x  by p ro v in c e  r e f e r s  t o  th e  D i v i s i a  p r ic e  

in d e x  o f  c ro p s , w h ic h  ta k e s  in t o  acco u n t c ro p s  c o m p o s it io n  in  each  

p r o v in c e .  Because s p a t i a l  p r ic e s  a re  r a r e l y  a v a i l a b l e ,  we assume t h a t  

p r ic e  movement f o r  each c ro p  a re  i d e n t i c a l  f o r  a l l  p ro v in c e s ;  

s p e c i f i c a l l y  th e  Bangkok w h o le s a le  p r ic e  le v e ls  a r e  em p lo yed .

P r ic e  e x p e c ta t io n

C ro p  p r ic e  e x p e c ta t io n  is  assumed to  f o l lo w  th e  th e  v e c to r  

a u to r e g r e s s iv e  schem e, i . e . ,  i t  depends on p r ic e  in fo r m a t io n  in  th e  

p a s t  3 y e a rs  (own p r ic e s  and p r ic e s  o f  th e  ' ' r e le v a n t ” c r o p s ) .

Agricultural capital stock

O ur e s t im a te  f o r  a g r i c u l t u r a l  c a p i t a l  s to c k  f o r  each  p ro v in c e  is  

th e  v a lu a t io n  o f  3 ite m s , v i z . ,  c a t t l e  and b u f f a l o ,  t r a c t o r s ,  and  

w a te r  pump in  1972 p r ic e s .  These in fo r m a t io n  a r e  ta k e n  fro m  

A g r ic u l t u r a l  census 1 978 .  Because t im e -s e r ie s  d a ta  a r e  n o t p o s s ib le ,  

we in t e r p o l a t e  them  b y  assum ing  th a t  th e  p r o v in c e ’ s c a p i t a l  s to c k  grew  

b y th e  r a t e  o f  r e a l  incom e p e r  c a p i t a .

I r r i g a t i o n

I r r i g a t i o n  in v e n to r y  f o r  th e  y e a r  1960 is  based  on th e  

a c c u m u la t io n  o f  th e  g o vern m en t c o n t r u c t io n  b u d g e t fro m  th e  1955  

o n w ard s . T h is  sum is  n o rm a liz e d  by s iz e  o f  i r r i g a t e d  a r e a  in  each  

p r o v in c e  as th e  m easure  o f  c a p i t a l  s to c k  p e r  r a i , and t h i s  is  ta k e n  as  

in v e n t o r y .  We a c c u m u la te  a n n u a l governm ent c o n s t r u c t io n  b u d g e t, 

w h ic h  a r e  i d e n t i f i a b l e  a c c o r d in g  to  i r r i g a t i o n  p r o je c t ,  to  th e  i n i t i a l  

s to c k  to  g e t  th e  m easure  f o r  i r r i g a t i o n  s to c k . Because th e  lo c a t io n



o f  i r r i g a t i o n  p r o je c t  and th e  r e c ip ie n t  o f  i r r i g a t e d  w a te r  a r e  n o t  

n e c e s s a r i ly  in  th e  same p r o v in c e , we have to  a s s ig n  t h i s  s to c k  

p r o p o r t io n a t e ly  to  th e  r e c ip ie n t  p r o v in c e s . T h e re  is  some 

w eakn esses; one o f  them  may be c i t e d  t h a t  o u r  m easure  as i t  does n o t  

c o v e r  th e  p r i v a t e l y  o p e ra te d  i r r i g a t i o n ,  m ost o f  them  s m a l l - s c a le  and  

m ost p r e v a le n t  in  th e  U p p e r -N o r th e rn  p r o v in c e s .

Road

S i m i l a r l y  to  t h e  m easure f o r  i r r i g a t i o n  s to c k ,  ro a d  s to c k  p e r  

a r e a  i s  th e  a c c u m u la t io n  o f  th e  c o n s tr u c t io n  b u d g e t b y  p ro v in c e  o v e r  

t im e . F o r tu n a t e ly  th e  o f f i c i a l  ro a d  in v e n to r y  f o r  1963 is  a v a i la b le  

and th u s  is  ta k e n  as th e  s to c k  a t  th e  base  y e a r .

A g r i c u l t u r a l  re s e a rc h

A cc u m u la te d  g o vern m en t b u d g e t f o r  a g r i c u l t u r a l  re s e a rc h  is  ta k e n  

as th e  m easure f o r  re s e a rc h  a c t i v i t y .  T h is  exp en se  c a n n o t be  

d is a g g r e g a te d  b y  p r o v in c e ,  o n ly  th e  b re ak -d o w n  b y  c r o p s , e . g . ,  r i c e ,  

m a iz e , r u b b e r ,  can  be a v a i la b l e  b u t a t  t h i s  s ta g e  we u se  th e  a g g re g a te  

e x p e n s e . R es ea rc h  a c t i v i t y  how ever fo l lo w s  th e  p u b l ic  goods a rg u m en t, 

t h a t  i s ,  th e  u se  b y  one fa rm e r  does n o t p r e c lu d e  t h e  use o f  o th e r  

fa r m e r s ;  a c c o r d in g ly ,  th e  same re s e a rc h  expense  i s  used f o r  a l l  

p r o v in c e s .  We assume t h a t  re s e a rc h  a c t i v i t y  has i t s  l i f e  and does n o t  

v a n is h  im m e d ia te ly  a f t e r  money i s  e x h a u s te d .

Agricultural extension

S i m i l a r l y  t o  th e  c ase  of research e xp en s e , th e  p u b l ic  good 

a rg u m en t s t i l l  a p p l ie s  in  case of agricultural e x te n s io n .
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L ab o r m ig r a t io n

I n t e r p r o v in c i a l  m ig r a t io n  d a ta  is  ta k e n  fro m  th e  P o p u la t io n  

cen su s  1980.  From t h i s  s o u rc e  we know w h e th e r th e  re s p o n d e n ts  had  

moved a t  a l l ,  and w here th e y  l i v e d  b e fo re  m oving in t o  th e  p re s e n t  

l o c a t io n  w i t h in  th e  p a s t  5 y e a rs .
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APPENDIX B

I n d i v i d u a l  C rop S h are  E q u a tio n

T h is  s e c t io n  e x p la in s  th e  second ap p ro a ch  to  s tu d y  s u p p ly  o f  

i n d iv id u a l  c ro p  in  eac h  r e g io n .  We s e le c t  f i v e  m ost im p o r ta n t  c ro p s  

and lum p a l l  th e  re m a in in g  c ro p s  in t o  a  s in g le  " c o m p o s ite "  c ro p ,  

m aking  a  system  o f  6  e q u a t io n s .  E s t im a te  and f u n c t io n a l  fo rm  fo l lo w  

e q u a t io n  (5 )  in  th e  t e x t ,  and  th e  p a ra m e te rs  a r e  ta k e n  to  i n f e r  ab o u t 

th e  ow n-and  c r o s s -p r ic e  e l a s t i c i t i e s .  R e s u lts ,  shown i n  T a b le s  5B-5H , 

may be n o te d  as f o l lo w s :  a )  O w n -p r ic e  e l a s t i c i t i e s  f o r  th e  " im p o r ta n t"  

c ro p s  ( e . g . ,  p ad d y , m a iz e , s u g a rc a n e ) a r e  s i g n i f i c a n t  and p o s i t iv e  in  

s ig n ,  th u s  in d ic a t in g  t h a t  fa rm e rs  a re  i n  g e n e r a l  m o t iv a te d  b y  p r ic e  

in c e n t iv e s ;  b ) The r e s u l t s  show w h ich  p a i r  o f  c ro p s  a r e  s u b s t i t u t e  o r

com plem en t, e . g . ,  m a iz e , s u g a rca n e  seem t o  com pete  w ith  paddy in  th e

C e n t r a l  P la in  and th e  E a s t ,  soybean and m a iz e  com pete w i t h  paddy in  

th e  Low er N o r th , and g ro u n d n u t and s u g arcan e  com pete w ith  paddy in  th e

N o r th e a s t .  We a ls o  n o te  t h a t  th e  r e s u l t s  a r e  n o t  c o n s is te n t  a cro ss

r e g io n s , i . e . ,  s u g a rc a n e  seems to  com plem ent w ith  paddy in  th e  L ow er- 

N o r th  and  th e  N o r th e a s t  w h i le  th e  o p p o s ite  i s  in d ic a t e d  in  th e  C e n tr a l  

P l a i n ,  th e  E a s t and th e  W e s t .  These r e s u l t s  make i t  d i f f i c u l t  to  

g e n e r a l i z e ;  c )  A g a in  we w an t to  n o te  t h a t  o u r r e s u l t s  f o r  th e  U p p e r-  

N o rth  s h o u ld  be s u s p e c te d  as th e  n e g a t iv e  s u p p ly  e l a s t i c i e s  a r e  

in d ic a t e d  in  cases  o f  g a r l i c ,  s h a l l o t ,  and g ro u n d n u t; t h i s  to g e th e r  

w it h  e a r l i e r  e s t im a te s  make us feel unhappy a b o u t th e  f i t n e s s  o f  o u r  

m odel f o r  t h i s  p a r t i c u l a r  region.

l & r * r r  of
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