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V ’' J ; ABSTRACT
The study examines empirically the impact of a number of prominent aspects related to the agricultural sector 

in Sri Lanka on ,its overall national development since 1970. The theoretical framework of the analysis used basically 
the hypotheses made by Myint (1977), i.e. agriculture sectjor of a country can promote its economic development by five 
distinct ways: (1) increasing the supply of food available for domestic consumption; (2) releasing its labour for 
industrial development; (3) enlarging the size of the domestic market for the industrial sector; (4) increasing the supply 
of domestic savings from agriculture, and (5) providing the foreign exchange earned by agricultural exports.

Using the secondary data related to these aspects for the period of 1970 to 2003, a multiple regression analysis 
was carried Out with appropriate variables to express these phenomena. The results suggest that various actions taken 
and policies implemented by respective governments on the agriculture sector in Sri Lanka have significant and long­
term impact on overall economic, development, especially with respect to household food production and food security, 
labor mobility, capital formulation, and marketing and trade of agricultural products.
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INTRODUCTION

A g r i c u l t u r e  h a s  b e e n  t h e  m o s t  i m p o r t a n t  p u r s u i t  
o f  t h e  p e o p l e  in  S r i  L a n k a  f r o m  t i m e  i m m e m o r i a l .  I t  
h a s  g r e a t l y  c o n d i t i o n e d  t h e  . s o c i o - e c o n o m i c  
e n v i r o n m e n t  o f  t h e  c o u n t r y  a n d  c o n t i n u e d  t o  d o m i n a t e  
e v e r y  s p h e r e  o f  e c o n o m i c .  I t  c o n t r i b u t e s  
a p p r o x i m a t e l y  1 9  p e r c e n t  t o  t h e  t o t a l  G r o s s  D o m e s t i c  
P r o d u c t i o n  ( G D P ) .  M o r e  t h a n  7 0  p e r c e n t  o f  t h e  1 9 .2  
m i l l i o n  p o p u l a t i o n s  i n  t h e  i s l a n d  h a v e  m a d e  t h e i r  
l i v e l i h o o d  p r i m a r i l y  b a s e d  o n  a g r i c u l t u r e .  I n  o t h e r  
w o r d s ,  t h e  s e c t o r  h a s  p r o v i d e d  s o u r c e  o f  e m p l o y m e n t  
t o  a b o u t  3 5  p e r c e n t  o f  t h e  t o t a l  l a b o u r  f o r c e  ( A n n u a l  
R e p o r t ,  2 0 0 3 ) .

T o t a l  l a n d  a r e a  i n  t h e  i s l a n d  i s  a b o u t  6 .5  m i l l i o n  
h e c t a r e s  a n d  2 8  p e r c e n t  o f  i t  ( 1 . 8  m i l l i o n  h e c t a r e s )  h a s  
a l r e a d y  b e i n g  u s e d  f o r  a g r i c u l t u r e .  M o r e  t h a n  6 0  
p e r c e n t  o f  a g r i c u l t u r a l  l a n d s  h a v e  b e i n g  u t i l i z e d  f o r  
p l a n t a t i o n s  ( t e a ,  r u b b e r ,  a n d  c o c o n u t ) ,  p a d d y  a n d  o t h e r  
f i e l d  c r o p s .

G o v e r n m e n t  h a s  i d e n t i f i e d  t h e  b o o m  o f  
a g r i c u l t u r a l  s e c t o r  a s  a  k e y  f o r  t h e  e c o n o m i c  
d e v e l o p m e n t .  T h e r e f o r e ,  t h e y  h a v e  t r i e d  t o  d e v e l o p  i t  
f r o m  t i m e  t o  t i m e .  G o v e r n m e n t  h a s  g i v e n  t h e i r  f u l l e s t  
e f f o r t  t o  d e v e l o p  a g r i c u l t u r e  f o l l o w i n g  t h e  c l o s e d  
e c o n o m y  in  t h e  p e r i o d  o f  1 9 7 0  -  1 9 7 7 .

I m p o r t  s u b s t i t u t i o n  w a s  f o u n d  a s  t h e i r  m a i n  
e c o n o m i c  s t r a t e g y ,  w h i c h  a t t e m p t e d  t o  m a n u f a c t u r e  a  
w i d e  r a n g e  o f  c o n s u m e r  i t e m s ,  d i d  n o t  h a v e  a  
s i g n i f i c a n t  i m p a c t  i n  c h a n g i n g  t h e  e c o n o m i c  s t r u c t u r e .  
N e v e r t h e l e s s ,  t h i s  s t r a t e g y  w a s  f a i l .  B e c a u s e ,  S r i  ; 
L a n k a  is  s m a l l  c o u n t r y  w i t h  f e w  r a w  m a t e r i a l s ,  
i n a d e q u a t e  c a p i t a l  a n d  t e c h n o l o g y  a n d  v e r y  s m a l l  
d o m e s t i c  m a r k e t ,  c a n n o t  p r o d u c e  q u a l i t y  i n d u s t r i a l  
p r o d u c t s  a t  c o m p e t i t i v e  p r i c e s .  I n  t h i s  t i m e  S r i  L a n k a ’ s  , 
e c o n o m y  r e m a i n e d  s u b s t a n t i a l l y  a n  a g r i c u l t u r a l  o n e  > 
w i t h  n e a r l y  3 0  p e r c e n t  o f  G D P  b e i n g  f r o m  a g r i c u l t u r e  
a n d  o n l y  1 4  p e r c e n t  f r o m  i n d u s t r y .  A g r i c u l t u r a l  
e x p o r t s  d o m i n a t e d  t h e  e x p o r t s  a c c o u n t e d  7 9  p e r c e n t  o f  
e x p o r t s  a n d  i n d u s t r i a l  e x p o r t s  w e r e  o n l y  1 4  p e r c e n t .

I n  1 9 7 8 ,  o p e n  e c o n o m y  w a s  i n t r o d u c e d  w i t h  e c o n o m i c  
r e f o r m s  i n c l u d i n g  t h e  l i b e r a l i z a t i o n  o f  t r a d e  a n d  
e x c h a n g e  c o n t r o l s  a n d  t h e  i n t r o d u c t i o n  o f  a n  e c o n o m i c  
s t r a t e g y  d e p e n d e n t  o n  p r i v a t e  i n v e s t m e n t  a n d  m a r k e t  
f o r c e s .  T h e  r o l e  o f  a g r i c u l t u r e  in  t h e  d e v e l o p m e n t  
p r o c e s s  a l t e r s  d u r i n g  t h e s e  p e r i o d s .  C o n t r i b u t i o n  o f  
a g r i c u l t u r e  t o  G D P  d e c l i n e d  t o  2 3 .3  p e r c e n t  b y  1 9 9 0 ,  
1 9 .7  p e r c e n t  b y  2 0 0 0  a n d  o n l y  1 7 .9  p e r c e n t  b y  2 0 0 4  
( S a n d e r a t n e ,  2 0 0 5 ) .

T h i s  i s  a n  e v i d e n t  t h a t  S r i  L a n k a n  e c o n o m y  
f a c e d  t h e  S t r u c t u r a l  t r a n s f o r m a t i o n .  D e f i n i t i o n  o f  
s t r u c t u r e  t r a n s f o r m a t i o n  i s  a  p r o c e s s  b y  w h i c h  
i n c r e a s i n g  p r o p o r t i o n s  o f  e m p l o y m e n t  a n d  o u t p u t  o f  
t h e  e c o n o m y  a r e  a c c o u n t e d  f o r  b y  s e c t o r s  o t h e r  t h a n  
a g r i c u l t u r e .  T h e  e c o n o m y  b e c o m e s  l e s s  a g r i c u l t u r a l l y  
o r i e n t e d  i n  a  r e l a t i v e  s e n s e ,  a l t h o u g h  a g r i c u l t u r e  a n d ,  
m o r e  b r o a d l y ;  t h e  fo o d !  s y s t e m  c o n t i n u e  t o  g r o w  
a b s o l u t e l y  a n d  g e n e r a t e  i m p o r t a n t  g r o w t h  l i n k a g e s  t o  
t h e  r e s t  o f  t h e  e c o n o m y .  S t r u c t u r a l  t r a n s f o r m a t i o n  t h u s  
i n v o l v e s  a  n e t  . r e s o u r c e  t r a n s f e r  f r o m  a g r i c u l t u r e  t o  
o t h e r  s e c t o r s  o f  t h e  e c o n o m y  o v e r  t h e  l o n g  t e r m .

T h i s  t r a n s f o r m a t i o n  m a d e  s i g n i f i c a n t  i m p a c t  o n  
S r i  L a n k a n  e c o n o m y .  D u e  t o  c e r t a i n  p o l i c i e s  t h a t . a r e  
b e i n g  i m p l e m e n t e d  w i t h i n  t h e  f r a m e w o r k  o f  b o t h  t y p e s  
o f  e c o n o m i e s ,  a g r i c u l t u r e  i n  t h e  i s l a n d  h a s  f a c e d  
i n t e r n a l  a s  w e l l  a s  e x t e r n a l  p r o b l e m s .

. E c o n o m i s t s  s u g g e s t  t h a t  t h e  d e v e l o p m e n t  o f  
a g r i c u l t u r e  c a n  p r o m o t e  e c o n o m i c  d e v e l o p m e n t  b y  
i n c r e a s i n g  t h e  s u p p l y  o f  d o m e s t i c  f o o d  c o n s u m p t i o n ; 1 
r e l e a s i n g  t h e  l a b o u r  n e e d s  f o r  t h e  i n d u s t r i a l  
e m p l o y m e n t ,  e n l a r g i n g  t h e  s i z e  o f  t h e  d o m e s t i c  m a r k e t  
f o r  i n d u s t r i a l  s e c t o r ,  i n c r e a s i n g  t h e  s u p p l y  o f  s a v i n g s  i 
f r o m  a g r i c u l t u r a l  s e c t o r  a n d  p r o v i d i n g  e x c h a n g e  ' 
e a r n e d  b y  t h e  a g r i c u l t u r a l  e x p o r t s  ( M y i n t ,  1 9 7 7 ) .  1

T h i s  t h e o r y  is  v a l i d  w i t h  r e s p e c t  t o  d e v e l o p i n g  
c o u n t r i e s .  H e n c e ,  t h e  o b j e c t i v e  o f  t h e  s t u d y  i s  t h e  
a n a l y s i s  o f  f i v e  m a j o r  p o l i c i e s  s t a t e d  f r o m  1 9 7 0  t o  

. 2 0 0 3 , u n d e r  t h e  c l o s e d  .a n d  t h e  o p e n  e c o n o m i c  s e t t i n g s  
i n  t e r m s  o f  t h e  d e v e l o p m e n t  o f  a g r i c u l t u r a l  s e c t o r  a n d  
t o  f i n d  o u t  t h e  w a y s  o f  i m p r o v i n g  t h e  s o - c a l l e d  
p o l i c i e s  i n  o r d e r  t o  m a i n t a i n  s e c t o r  i n  h i g h e r  p o s i t i o n .
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Analyticalframework
T h i s  s t u d y  w a s  u n d e r g o n e  t o  t e s t  t h e  f i v e  

h y p o t h e s e s  m a d e  b y  M y i n t  ( 1 9 7 7 )  iri r e l e v a n t  t o  S r i
L a n k a n  s i t u a t i o n .  > ' >

F i v e  h y p o t h e s e s  w e r e  d e v e l o p e d  t o  f i n d  o u t  t h e  
w a y s  o f  a f f e c t i n g  a g r i c u l t u r e  d e v e l o p m e n t  in  o v e r a l l  
e c o n o m i c  d e v e l o p m e n t  o f  S r i  L a n k a .  T h e y  a r e  ( 1 )  P e r  
c a p i t a  c o n s u m p t i o n  o f  f o o d s  t h a t  c a n  b e  u s e d  
d o m e s t i c a l l y  ( K g / y e a r )  ( 2 )  P e r c e n t a g e  o f  e c o n o m i c a l l y  
a c t i v e  p o p u l a t i o n  in  a g r i c u l t u r e  t o  t o t a l  m i d y e a r  
p o p u l a t i o n  ( 3 )  P e r c e n t a g e  o f  r e v e n u e  e a r n e d  b y  
i n d u s t r i a l  s e c t o r  t o  t o t a l  r e v e n u e  e a r n e d  b y  s a m e  s e c t o r  
( 4 )  D o m e s t i c  s a v i n g s  f r o m  a g r i c u l t u r a l  s e c t o r  ( M i l l i o n  
r u p e e s  /  y e a r )  ( 5 )  P e r c e n t a g e  o f  a g r i c u l t u r a l  e x p o r t s  
e a r n i n g s  t o  t o t a l  e x p o r t s  e a r n i n g s .

S o m e  a s s u m p t i o n s  w e r e  m a d e  t o  i n c r e a s e  
t h e  a c c u r a c y  a n d  e f f i c i e n c y  o f  t h e  s t u d y .  T h e y  a r e ;

1 ) O n l y  p a d d y  a n d  s u b s i d i a r y  f o o d  c r o p s  w e r e  
c o n s i d e r e d  a s  d o m e s t i c a l l y  a v a i l a b l e  f o o d  c r o p s ,

2 )  D o m e s t i c  r e v e n u e  f r o m  i n d u s t r i a l  s e c t o r  w a s  
c a l c u l a t e d  b y  d e d u c t i n g  v a l u e  o f  i n d u s t r i a l  
e x p o r t s  f r o m  i n d u s t r i a l  p r o d u c t i o n

3 )  D o m e s t i c  s a v i n g s  f r o m  a g r i c u l t u r e  w e r e  
c a l c u l a t e d  b y  u s i n g  d o m e s t i c  s a v i n g  r a t i o  a n d  
G D P  s h a r e  in  a g r i c u l t u r e

4 )  P e r c e n t a g e  o f  a g r i c u l t u r a l  l a b o u r  f o r c e  r o u g h l y  
e s t i m a t e d  a s  3 6 %  f o r  t h i s  s t u d y

5 )  T e a ,  r u b b e r ,  c o c o n u t  a n d  e x p o r t  a g r i c u l t u r a l  
c r o p s  w e r e  c o n s i d e r e d  a s  m a j o r  e x p o r t  c r o p s

Table 1: Variable description and method of calculation:

Data collection •/.....
T h i s  s t u d y  w a s  c a r r i e d  o u t  w i t h  u s i n g  

s e c o n d a r y  d a t a .  D a t a  r e l a t e d  t o  G D P ,  G N P ,  p a d d y  
s e c t o r  a n d  i n d u s t r i a l  s e c t o r  w e r e  c o l l e c t e d  b y  u s i n g  
v a r i o u s  p u b l i c a t i o n s  o f  c e n t r a l  b a n k  w h i l e  l a b o u r  f o r c e  
d a t a  w e r e  c o l l e c t e d  f r o m  d e p a r t m e n t  o f  s e n s e s  a n d  
s t a t i s t i c s .  F o l l o w i n g  t a b l e  w a s  u s e  t o  c a l c u l a t e  
v a r i a b l e s  ( T a b l e  1 ) . A c c o r d i n g  t o  s t u d y ,  v a r i a b l e s  w e r e  
c o n s t r u c t e d  a s  f o l l o w s  ( T a b l e  1 ) .  T h e  m o d e l  u s e d  f o r  
t h e  s t u d y  c o n s i s t e d  o f  a  d e p e n d e n t  v a r i a b l e  
( p e r c e n t a g e  o f  p e r  c a p i t a  G N P  t o  t o t a l  G N P )  a n d  f i v e  
i n d e p e n d e n t  v a r i a b l e s  ( P F C ,  A L F ,  R I S ,  D S A  a n d  
A E T ) .  I t  w a s  a s s u m e d  t h a t  d e p e n d e n t  v a r i a b l e d s  a  ■>?,. 
l i n e a r  f u n c t i o n  o f  P F C ,  A L F ,  R I S ,  D !S A  a r id  A E T .

M u l t i p l e  l i n e a r  r e g r e s s i o n  m o d e l  w a s  u s e d  t o  
f i n d  o u t  t h e  r e l a t i o n s h i p s  b e t w e e n  t h e  t w o  k i n d s  o f  
v a r i a b l e s . M u l t i p l e  l i n e a r  r e g r e s s i o n  m o d e l  c o n t a i n s  
t w o  o r  m o r e  i n d e p e n d e n t  v a r i a b l e s  i n  a d d i t i o n  t o  t h e  
c o n s t a n t  e r r o r  t e a m .  I t  c a n  b e  i l l u s t r a t e d  a s  f o l l o w s ;

Y= p1+p2*X2+P3*X+p3*X3+,....pn*Xn + E,
W h e r e ,

Y j  =  t h e  d e p e n d e n t  v a r i a b l e .
Pi =  c o n s t a n t  o r  i n t e r c e p t  o f  t h e  e q u a t i o n .

( i  =  1 , 2 ,  3 __ n )

X j =  I n d e p e n d e n t  o r  e x p l a n a t o r y  v a r i a b l e .
( i  =  1 , 2 , 3 . . . n )

Ej =  e r r o r  t e r m .
( G r e e n e ,  2 0 0 0 )

Symbol Variable
__________Description

PAG Per capita
Agricultural GNP

Method of Calculation

1970 factor prices were used. Total GNP was divided by the mid year population in the 
same year. Then using below equation, percentage value was estimated.

Per capita GNP in agriculture
PAG = ------- -------------1-------------------  *100

Total GNP

PFC
Per capita Paddy and subsidiary food production (Kg) was divided by relevant mid year Population.
Food Consumption

ALF
Agricultural 

Labour Force
Agricultural labour force was taken in each year. It was divided by total mid year 
population in relevant year.

Revenue earned Value of industrial production and industrial exports were taken in million rupees. 
RIS from Industrial Revenue was calculated by deducting value of industrial exports from industrial

Sector Production. Percentage between revenue and industrial production was estimated in each
:,v year.

' 1 x , * ♦ . , i

Domestic Savings GDP in agriculture was calculated using agricultural share in GDP as a percentage in- ■ 
DSA From Agricultural same year. Domestic saving ratio was taken in each year. Domestic savings from-,. ..-.

sector agriculture was estimated by multiplying GDP share in agriculture and domestic saying
' : /'• ratio. ; - . . .  ... ..

t > - * ■ . _ , ■ ' • ’ .• : , ' 'r .

Agricultural Only tea, rubber, coconut and export agricultural crops \vere considered. Then 
. . . AET. exports - . agricultural exports as percentage of total exports in each year were calculated.1 * ►* * t * * ■ * ' 4 ’ * * *
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A c c o r d i n g  t o  t h i s  c o n t e x t ,  m u l t i p l e  l i n e a r  
r e g r e s s i o n  m o d e l  c a n  b e  c o n s t r u c t e d  a s  f o l l o w s ;

P A G  -  P , +  p 2* P F C  +  p 3* A L F  + p 4* R I S  +  
p 5* D S A  +  p 6* A E T  +  e

V ' •
W h e r e ,

P A G  =  P e r c e n t a g e  o f  p e r  c a p i t a  G N P  f r o m  
a g r i c u l t u r a l  s e c t o r  t o  t o t a l  G N P .

P F C  =  P e r  c a p i t a  f o o d  c o n s u m p t i o n  ( K g / y e a r ) .

A L F  =  P e r c e n t a g e  o f  a g r i c u l t u r a l  l a b o u r  f o r c e  
t o  t o t a l  m i d y e a r  p o p u l a t i o n .

R I S  =  P e r c e n t a g e  o f  r e v e n u e  e a r n e d  b y
i n d u s t r i a l  s e c t o r  i n  d o m e s t i c  m a r k e t  t o  
t o t a l  r e v e n u e

D S A  =  D o m e s t i c  s a v i n g s  f r o m  a g r i c u l t u r a l  
s e c t o r  ( M i l l i o n  r u p e e s  /  y e a r ) .

A E T  =  P e r c e n t a g e  o f  a g r i c u l t u r a l  e x p o r t s  t o  
t o t a l  e x p o r t s

e  =  E r r o r  t e r m

RESULTS AND DISCUSSION
T h i s  s e c t i o n  a t t e m p t e d  t o  d i s c u s s  h o w  t o  a f f e c t  

a b o v e  f i v e  f a c t o r s  t o  a g r i c u l t u r a l  d e v e l o p m e n t  p r o c e s s  
in  S r i  L a n k a .  S i g n i f i c a n c e  o f  m o d e l  a n d  s i g n i f i c a n c e  
o f  p a r a m e t e r  e s t i m a t i o n  w a s  d e s c r i b e d  u s i n g , T a b l e  2 .

A s s o c i a t i o n s  b e t w e e n  f i v e  c o n t r i b u t i o n s  t o  
a g r i c u l t u r a l  d e v e l o p m e n t  a r e  s t a t e d  i n  T a b l e  2 . .  R 2 
v a l u e  d e s c r i b e s  h o w  m u c h  d e g r e e  o f  f i t n e s s  o f  
v a r i a b l e s  i s  a s s o c i a t e d  t o  t h e  m o d e l .  I f  R 2 is  h i g h ,  t h a t  
i n d i c a t e s  t h e  v a r i a b l e s ,  a r e  f i t  t o  t h e  m o d e l  o r  v i s e  
v e r s a .  I t  w a s  0 . 9 0 4 0  ( 9 0 . 4 9 % )  i n  t h i s  a n a l y s i s .  T h a t  
m e a n s ,  f i v e  c o n t r i b u t i o n s  c o n s i d e r e d  i n  t h e  s t u d y  w e r e  
h i g h l y  , r e l a t e d  w i t h  t h e  a g r i c u l t u r a l  . d e v e l o p m e n t
p r o c e s s  in  S r i  L a n k a .

P a r a m e t e r  e s t i m a t i o n  d e s c r i b e s  t h e  s i g n i f i c a n t  
r e l a t i o n s h i p  b e t w e e n  d e p e n d e n t  v a r i a b l e  P A G  a n d  
i n d e p e n d e n t  v a r i a b le s , ,  ( P F C ,  A L F ,  R I S ,  D S A ,  a n d  
A E T ) .  I f  t h e  p r o b a b i l i t y  l e v e l  i s  l e s s  t h a n  0 . 0 5 ,  t h e r e  is  
s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  a g r i c u l t u r a l  
d e v e l o p m e n t  a n d  p e r  c a p i t a  f o o d  c o n s u m p t i o n ,  
a g r i c u l t u r a l  l a b o u r  f o r c e ,  i n d u s t r i a l  r e v e n u e ,  d o m e s t i c  
s a v i n g s  a n d  a g r i c u l t u r a l  e x p o r t s .  I f  n o t  v i s e  v e r s a .  I t  i s  
s h o w n  in  T a b l e  2 .

Table 2- Parameter estimation of five contributions:

Variable: Parameter
Estimate

Significance

PFC 0.008^9 0.3941
(0.00957)

* - t  * . * H * *

ALF -0.20274 0.1642
r t i 1 1 * . - *

. ' ■ . (0.14179) \  *■ ’ , t , A

RIS 0.06562 0.1508 ;
(0.04431)

DSA
* f

-0.00020
(0.00103)

0.8474 '
* - # , t "

AET 0.06206
(0.03423)

0.0809

^Significance at 0.05 R2 = 0.9040

A c c o r d i n g  t o  t h e  p a r a m e t e r  e s t i m a t e  i t  w a s  
i d e n t i f i e d  t h a t  f i v e  c o n t r i b u t i o n s  w e r e  n o t  s i g n i f i c a n t l y  
r e l a t e d  w i t h  a g r i c u l t u r e  d e v e l o p m e n t  ( p r o b a b i l i t y  o f  a l l  
v a r i a b l e s  .w e r e  g r e a t e r  t h a n  0 . 0 5 ) .  H o w e v e r ,  
p r o b a b i l i t y  l e v e l  o f  v a r i a b l e  A E T  > vas 0 . 0 8 0 9 ,  w h i c h  
w a s  c l o s e r  t o  0 * 0 5 , c o m p a r e d  t o  o t h e r  c o n t r i b u t i o n s .  
T h a t  m e a n s ,  P e r c e n t a g e  o f  a g r i c u l t u r a l  e x p o r t s  t o  t o t a l  
e x p o r t s  w e r e  s i g n i f i c a n t l y  r e l a t e d  w i t h  a g r i c u l t u r a l  

; d e v e l o p m e n t  t h a n  o t h e r  v a r i a b l e s .  H e n c e ,  d e v e l o p m e n t  
o f  e x p o r t  a g r i c u l t u r a l  s e c t o r  is  t h e  e a s i e s t  w a y  t o  
i n c r e a s e  G N P  o f  a g r i c u l t u r e .

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

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

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

D o m e s t i c  s a v i n g s  f r o m  a g r i c u l t u r a l  s e c t o r  W a s  
n o t  c o n t r i b u t e d  t h e  d e v e l o p m e n t  o f  a g r i c u l t u r a l  s e c t o r .  
I n d e e d ,  i t  i s  v e r y  d i f f i c u l t  w i t h  t h e  l o w  l e v e l s  o f  
d o m e s t i c  s a v i n g s  a n d  d e c r e a s i n g  c o n t r i b u t i o n '  o f  
a g r i c u l t u r a l  s e c t o r .

F o r e i g n  e x c h a n g e  f r o m  a g r i c u l t u r a l  e x p o r t  
m o r e  r e l a t e d  w i t h  t h e  a g r i c u l t u r a l  d e v e l o p m e n t  t h a n  
o t h e r s .  P l a n t a t i o n  e x p o r t s  a n d  e x p o r t  a g r i c u l t u r a l  c r o p s  
w e r e  m a i n  s o u r c e  o f  f o r e i g n  e a r n i n g s  in  a g r i c u l t u r a l  
s e c t o r .  D e c r e a s i n g  o f  a g r i c u l t u r a l  e x p o r t s  r e s u l t e d  
d e c r e a s i n g  o f  G D P  i n  a g r i c u l t u r a l  s e c t o r  w h i c h  
r e f l e c t i n g  d e p e n d e n c y  o f  a g r i c u l t u r a l  e x p o r t s  o n  
p l a n t a t i o n  c r o p s  a n d  e x p o r t  a g r i c u l t u r a l  c r o p s .

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

A c c o r d i n g  t o  t h a t ,  s o m e  p r e d i c t i o n s  c o u l d  b e  
m a d e  o n  t h e  f u t u r e  w a y  a n d  d i r e c t i o n  o f  S r i  L a n k a n  
a g r i c u l t u r e .  R e v e n u e  e a r n e d  b y  i n d u s t r i a l  s e c t o r  w i l l  
b e  i n c r e a s e d  f u r t h e r ,  w h i l e  c o n t r i b u t i o n  o f  a g r i c u l t u r a l  
e x p o r t s  t o  t o t a l  e x p o r t s  w i l l  b e  d e c r e a s e d .  D o m e s t i c  
s a v i n g s  f r o m  a g r i c u l t u r a l  s e c t o r  w i l l  b e  d e c r e a s i n g  
c o n t i n u o u s l y  w i t h  t h e  d e c r e a s i n g  : e a r n i n g s  -in- 
a g r i c u l t u r a l  s e c t o r .  ̂ C o m b i n a t i o n  o f  a g r i c u l t u r a l  s e c to r :  
w i t h  i n d u s t r i a l  s e c t o r  w i f r  p l a y  a  p r o m i n e n t  r o l e  i n 'n e a r  
f u t u r e  ( F i g u r e  l ) .  , . . .  ,f l i r  : r

; T h e  d e c l i n e  p r o p o r t i o n  o f  a g r i c u l t u r e  in  G D P  a n d  ,a  
r i s i n g  s h a r e  in  i n d u s t r y  a n d  s e r v i c e s  is  a n  o b s e r v e d  
p h e n o m e n o n  o f  e c o n o m i c  d e v e l o p m e n t .  A g r i c u l t u r e  
c o n t r i b u t e s  o n l y  a  s m a l l  f r a c t i o n  o f  G D P  e v e n  i n  l a r g e  
a g r i c u l t u r a l  p r o d u c e r s  l i k e  U n i t e d  S t a t e s  a n d  C a n a d a .  
I n  t h e  U n i t e d  S t a t e s ,  a g r i c u l t u r e  c o n t r i b u t e s  l e s s  t h a n  
5 %  o f  G D P .  H o w e v e r ,  t h i s  r e d u c e d  i m p o r t a n c e  in  t h e  
e c o n o m y  h a s  n o t  b e e n  d u e  l e s s e r  p r o d u c t i o n  in  
a g r i c u l t u r e ,  b u t  m u c h  h i g h e r  p r o d u c t i o n  in  t h e  o t h e r  
s e c t o r s  o f  t h e  e c o n o m y .
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Figure 1- Behavior of five contributions from 1970 to 2003:

U n f o r t u n a t e l y  t h i s  is  n o t  e n t i r e l y  s o  in  S r i  L a n k a  
( N i m a l  S a n d e r a t n e ,  2 0 0 5 ) .

CONCLUSION
R e s u l t s  s u g g e s t e d  t h a t  p e r f o r m a n c e s  o f  t h e  a g r i c u l t u r a l  
s e c t o r  w a s  c o n t i n u e d  t o  d e c l i n e  w h i l e  t h e  
p e r f o r m a n c e s  o f  o t h e r  s e c t o r s  w e r e  i m p r o v e d .  Q u a l i t y  
a n d  d i v e r s i f i c a t i o n  a r e  t h e  k e y  f a c t o r s  w i t h  r e s p e c t  t o  
d e v e l o p m e n t  o f  S r i  L a n k a n  a g r i c u l t u r e .  T h e r e f o r e ,  
p o l i c y  m a k e r s  f o c u s  t h e i r  a t t e n t i o n  o n  t h e s e  k e y  
f a c t o r s .

G o v e r n m e n t s  s h o u l d  u n d e r s t a n d  t h e  i m p o r t a n c e  
o f  o t h e r  f i e l d  c r o p s  ( C h i l i e s ,  P u l s e s ,  C o r n . . . e t c )  a n d  
p o l i c i e s  s h o u l d  b e  i m p o s e d  t o  g i v e  s u b s i d i e s  a n d  
i n c e n t i v e s  t o  t h i s  s e c t o r .

R e l e v a n t  a u t h o r i t i e s  s h o u l d  f i n d  o u t  t h e  w a y s  
o f  d i v e r s i f y i n g  t h e  a g r i c u l t u r a l  s e c t o r  i n  t o  
a g r i b u s i n e s s  s e c t o r  a n d  a g r o - i n d u s t r y  s e c t o r ,  i n s t e a d  o f  
e n g a g i n g  r a w  a g r i c u l t u r e .  T h e y  w i l l  h e l p  t o  a b s o r b  
m o r e  l a b o u r  f o r c e  f r o m  o t h e r  s e c t o r s .  Q u a l i t y  o f  
l a b o u r s  s h o u l d  i n c r e a s e  t h r o u g h  t r a i n i n g  p r o g r a m s ,  
w o r k s h o p s .  T e c h n i c a l  k n o w l e d g e  is  t h e  o n e  o f  m a i n  
a r e a  t h a t  s h o u l d  b e  i m p r o v e d .  U l t i m a t e l y ,  q u a l i t y  
l a b o u r  f o r c e  w i l l  r e s u l t  q u a l i t y  p r o d u c t i o n  t o  c o m p e t e  
in  d o m e s t i c  m a r k e t  a s  w e l l  a s  in  f o r e i g n  m a r k e t .

P o l i c i e s  m a y  b e  i m p o s e d  t o  c r e a t e  g u a r a n t e e d  
a n d  w e l l - s e c u r e d  d o m e s t i c  m a r k e t .  S t a t e  s e c t o r  s h o u l d  
p l a y  p r o m i n e n t  r o l e  t h r o u g h  c o - o p e r a t i v e s  a n d  
r e g a i n i n g  t h e  C W C  ( C o r p o r a t i v e  W h o l e s a l e  
C o r p o r a t i o n )  f r o m  p r i v a t e  s e c t o r .

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

g u a r a n t e e d  p r i c e  s c h e m e ,  c r o p  i n s u r a n c e  p o l i c i e s  a n d  
c r e a t i n g  'm a r k e t  a t  c o r r e c t  t i m e ,  a t  c o r r e c t  p l a c e .  
E s p e c i a l l y  f o r  o t h e r  f i e l d  c r o p s  l i k e  c h i l i e s ,  o n i o n ,  
p o t a t o e s .
D e p e n d e n c y  o f  a g r i c u l t u r a l  e x p o r t s  o n  p l a n t a t i o n  c r o p s  
a n d  o t h e r  e x p o r t  a g r i c u l t u r a l  c r o p s  s h o u l d  b e  
m i n i m i z e d  s i n c e  i t  h a s  a  r i s k .  P o l i c i e s  s h o u l d  b e  
i m p l e m e n t e d  d i v e r s i f y  a n d  s u b s t i t u t e  t h e  a g r i c u l t u r a l  
e x p o r t s .  E x p o r t a t i o n  o f  f e r t i l i z e r  i s  g o o d  o p t i o n  s i n c e  
h a v i n g  r o c k  p h o s p h a t e  i n  E p p a w a l a .  I n  a d d i t i o n  t o  
t h a t ,  a g r o  c h e m i c a l s  a n d  v a l u e  a d d e d  f o o d s  a r e  g o o d  
o p t i o n

U n d e r s t a n d i n g  t h e  s i t u a t i o n  a n d  a d o p t i n g  t o  
i m p l e m e n t  n e w  p o l i c i e s  a n d  c o n s t i t u t i o n s  i s  e s s e n t i a l  
i n  t h i s  r e g a r d .  “ N a t i o n a l  P o l i c y  o f  A g r i c u l t u r e ”  i s  
b e i n g  i d e n t i f i e d  a s  a  l o n g  l a s t i n g  f o r  s u s t a i n a b l e  
d e v e l o p m e n t  i n  a g r i c u l t u r e .
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A B S T R A C T

The price is a relatively important driving force in the production and manufacturing industry of Rubber. It 
varies within the year (seasonal) and also between years (cyclical). Although advanced time series methods viz. ARIMA, 
ARMA etc are available, the prediction of cyclical behavior of the prices is found to be hard to predict.

In; this study an attempt was made to identify cyclical nature of Sri Lankan rubber prices and the possible 
leading indicators to predict the cycle, A Composite Leading Indicator (CLI) was developed using 14 identified leading 
indicators. The CLI developed, closely predict the trend-cycle component. However, the CLI developed in this study 
needs to be further developed using at least SO tolOO years’ data and possibly by involving more leading indicators.

K E Y W O R D S :  P r i c e  C y c l e ,  T r e n d - c y c l e  c o m p o n e n t ,  C L I ,  C r o s s - c o r r e l a t i o n

I N T R O D U C T I O N
R u b b e r  i n d u s t r y  in  S r i  L a n k a  h a s  b e e n  in  

e x i s t e n t  f o r  o v e r  1 0 0  y e a r s  s i n c e  S i r  H e n r y  W i c k h a m  
i n t r o d u c e d  r u b b e r  t o  S r i  L a n k a  in  1 8 7 6 .  S r i  L a n k a  is  
t h e  6 th l a r g e s t  e x p o r t e r  o f  r u b b e r  i n  t h e  w o r l d  ( I R S G ,  
M o n t h l y  b u l l e t i n ,  2 0 0 4 ) .

R u b b e r  a c c o u n t s  0 . 7  p e r c e n t  o f  t h e  t o t a l  G D P  in  
t h e  c o u n t r y  ( A n o n ,  2 0 0 4 ) .  I t  o c c u p i e s  s e v e n  t o  e i g h t  
p e r c e n t  o f  t o t a l  a g r i c u l t u r a l  l a n d s  i n  t h e  c o u n t r y .  T o t a l  
a r e a  u n d e r  t h e  r u b b e r  h a s  g r a d u a l l y  d e c l i n e d  o v e r  p a s t  
f e w  y e a r s  ( A n o n ,  2 0 0 4 ) .

A l s o  e x p o r t  o f  r a w  r u b b e r  h a s  d e c r e a s e d  f r o m  
9 9  m i l l i o n  K g  in  1 9 8 8  t o  4 0 . 5  m i l l i o n  K g  in  2 0 0 4  
w h i l e  d o m e s t i c  r u b b e r  c o n s u m p t i o n  h a s  s h o w n  a  
r e m a r k a b l e  i n c r e a s e  f r o m  1 6  m i l l i o n  K g  in  1 9 8 8  t o  6 8  
m i l l i o n  K g  in  2 0 0 4  ( A n o n ,  2 0 0 4 ) .  T h e r e f o r e  t h e  s e c t o r  
h a s  b e e n  r e c o g n i z e d  a s  a  p r i o r i t y  s e c t o r  in  t h e  
c o u n t r y ’s  d e v e l o p m e n t  p r o g r a m m e s .

R u b b e r  p r i c e s  w h i c h  h a v e  r e m a i n e d  a t  a  l o w  
l e v e l  s i n c e  t h e  E a s t  A s i a  c r i s e s  i n  y e a r  1 9 9 7 ,  h a s  b e g u n  
t o  i m p r o v e  in  2 0 0 2 .  T h e  a u c t i o n  p r i c e s  a t  C o l o m b o  
A u c t i o n  o f  a l l  g r a d e s  o f  r u b b e r  i n c r e a s e d  t o  t h e  h i g h e s t  
r u p e e  r e c o r d e d  p r i c e s ,  e v e r  i n  2 0 0 3  ( A n o n ,  2 0 0 3 ) .  A s  
w e l l  a s  r u b b e r  p r o d u c t i o n  g r e w  b y  3  p e r c e n t  ( 9 5  
m i l l i o n  K g )  in  2 0 0 4  in  r e s p o n s e  t o  h i g h e r  p r i c e s .  T h e  
i n c r e a s e  in  c r u d e  o i l  p r i c e  r e s u l t e d  i n  h i g h  s y n t h e t i c  
r u b b e r  p r i c e s  in  t h e  i n t e r n a t i o n a l  m a r k e t  w i t h  a  
c o r r e s p o n d i n g  i n c r e a s e  i n  n a t u r a l  r u b b e r  p r i c e s .  ( A n o n ,  
2 0 0 4 ) .

A s  a  p r i m a r y  c o m m o d i t y ,  t h e  p r i c e  v a r i a t i o n  o f  
r u b b e r  h a s  b e e n  a  c o m m o n  p h e n o m e n o n  o b s e r v e d  in  
t h e  l o n g  h i s t o r y  o f  r u b b e r  c u l t i v a t i o n .  T h e  f l u c t u a t i n g  
p r i c e  m a k e s  i t  d i f f i c u l t  f o r  i n v e s t o r s  t o  i n v e s t  a n d  
p r o d u c e r s  t o  p l a n .  T h e  b e h a v i o r  o f  n a t u r a l  r u b b e r  
p r i c e s  o f  d i f f e r e n t  g r a d e s  h a v e  b e e n  d i s c u s s e d  b y  
W i j e s u r i y a  et.al. ( 1 9 9 5 ) .

T h e  C y c l ic a l  m o v e m e n t  o f  p r i c e s  is  i m p o r t a n t  
b u t  h a r d  t o  p r e d i c t .  T h u s ,  a  t e c h n i q u e  t o  p r e d i c t  t h i s  
m o v e m e n t  is  o f  g r e a t  i m p o r t a n c e  t o  p r o d u c e r s  a n d  
c o n s u m e r s  o f  n a t u r a l  r u b b e r  a l i k e .  T h e  c o m p o s i t e  
l e a d i n g 1 i n d i c a t o r  ( C L I )  w h i c h  is  a n  i m p o r t a n t  
s t a t i s t i c a l  t o o l  c a n  b e . u s e d  t o  g i v e  a n  e a r l y  i n d i c a t i o n  
o f  t u r n i n g  p o i n t s  i n  a  t i m e  s e r i e s . .

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

• , . : * %

M E T H O D O L O G Y  
Collection and organizing data

S t u d y  u s e d  s e c o n d a r y  d a t a  o n  n a t u r a l  r u b b e r  f o r  
t h e  p e r i o d  o f  1 9 8 0  t o  2 0 0 2 .  D a t a  w e r e  o b t a i n e d  f r o m  
p u b l i s h e d  s o u r c e s  s u c h  a s  I n t e r n a t i o n a l  R u b b e r  S t u d y  
G r o u p  ( I R S G ) ,  A s s o c i a t i o n  o f  N a t u r a l  R u b b e r ; 
P r o d u c i n g  C o u n t r i e s  ( A N R P C ) ,  M i n i s t r y  o f  P l a n t a t i o n  * 
I n d u s t r i e s ,  D e p a r t m e n t  o f  c e n s u s  a n d  s t a t i s t i c s ,  C e n t r a l
B a n k ,  I n t e r n e t  etc. * ’ :1 '1 \

Statistical Analysis
a) Price cycles

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

Y  =  T . S . C . I  
W h e r e ,  T  =  T r e n d

S  =  S e a s o n  •.
C  =  C y c l e

I  =  I r r e g u l a r  c o m p o n e n t
T h e  t r e n d - c y c l e s  o f  G r a d e  R S S 1  a n d

F . O . B  w a s  o b t a i n e d  u s i n g  t h e  s t a t i s t i c a l  p a c k a g e  S P S S  
a n d  t h e  c y c l e s  w e r e  d e r i v e d .  ; .

b) Construction o f CLI
F i r s t ,  t h e  c a n d i d a t e  s e r i e s  w e r e  i d e n t i f i e d  a n d  e a c h  

v a r i a b l e  w a s  s t a n d a r d i z e d  u s i n g  t h e  f o r m u l a  ( 1 ) .
: ‘ * t • ■' ' i

Xi -  T

W h e r e ,  xi =  D a t a  s t a n d a r d i z e d  
Xj = O r i g i n a l  d a t a
~X= M e a n  S -  S t a n d a r d  d e v i a t i o n
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■* 1 ; ■■ ■■ . i ■ ,,
inflation H ow ever It: is im nnrtant tri note theD a t a  w e r e  s t a n d a r d i z e d  t o  l e a v e  o u t  d i f f e r e n c e s  in  

u n i t s .
S m o o t h i n g  t e c h n i q u e  w a s  u s e d  t o  l e a v e  o u t  

s e a s o n a l  a n d  i r r e g u l a r  c o m p o n e n t s  a n d  t r e n d  c y c l e s  
w e r e  o b t a i n e d .  T h e  s o f t w a r e  u s e d  in  t h i s  s t e p  w a s  
S P S S  V e r s i o n  4 .0  ( F r u d e ,  1 9 9 3 ) .  A  c r o s s  c o r r e l a t i o n  
w a s  c a r r i e d  o u t  w i t h  t h e  F O B  p r i c e s  a n d  t h e  c a n d i d a t e  
s e r i e s  t h a t  l e a d  t h e  F O B  p r i c e  w e r e  i d e n t i f i e d .

T h e  c o m p o s i t e  l e a d i n g  i n d i c a t o r  w a s  c a l c u l a t e d  
u s i n g  w e i g h t e d  a v e r a g e ,  a p p l y i n g  G r e e n  B e c k m a n  
m e t h o d  ( 1 9 9 2 ) .

W i =  = 2 , —
X i  +  a i  ----- ~(2)

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

(3 )

= a ( lo g X .? -  lo g X ,(? _  1})

W h e r e ;
W i  =  W e i g h t  f o r  e a c h  l e a d i n g  c o m p o n e n t  
X  =  L e a d i n g  c o m p o n e n t  
i  =  1 , 2 . . . n  >
T  =  N u m b e r  o f  o b s e r v a t i o n s
Oj = S t a n d a r d s  d e v i a t i o n
T h u s ,  c o m p o s i t e  l e a d i n g  i n d e x  w a s  c a l c u l a t e d
u s i n g

W * Z + W * X ^ +  W * X ,
C L h 1 1 2  1 2

w
9  9

W = Wl +W2 +.... + W9 -------- (6).

T h e  C L I  w a s  r e g r e s s e d  w i t h  t r e n d  c y c l e  
c o m p o n e n t  o f  r u b b e r  p r i c e  a n d  t h e  e l a s t i c i t y  w a s  
o b t a i n e d .  H e r e ,  f o r m u l a  ( 7 )  w a s  u s e d .

L ogP  -  a  + fiL o g C L I

W h e r e ;
P= A u c t i o n  p r i c e  o f  r u b b e r
CLI -  C o m p o s i t e  le a d in g ;  i n d i c a t o r
a  =  C o n s t a n t  t e r m  •" ^-s;'
P = E l a s t i c i t y
T h e  r e s u l t a n t  e l a s t i c i t y  w a s  u s e d  t o  f o r e c a s t  t h e  

p r i c e  c y c l e  b a s e d  o n  g r o  w t h  o f  C L I .

RESULTS AND DISCUSSION 

a) Price cycles
F i g u r e  l a  a n d  2 a  s h o w s  h o w  n o m i n a l  

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

lb

Figure!. Temporal variation of actual data (la) and 
,, cyclical index (lb) of FQB price

Figure2. Temporal variation of actual data (2a) and 
cyclical index of (2b) RSS1 price
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P r i c e  v a r i a t i o n  s h o w e d  s e a s o n a l  a s  w e l l  a s  c y c l i c a l  ■ 
f l u c t u a t i o n s .  F i g u r e  l b  a n d  2 b  h a s  i s o l a t e d  t h e  
c y c l i c a l  c o m p o n e n t  l e a v i n g  o u t  t h e  t r e n d ,  s e a s o n a l  
a n d  i r r e g u l a r  c o m p o n e n t s .  B o t h  F O B  a n d  R S S 1  
s h o w e d  a l m o s t  a  t h r e e  y e a r  p r i c e  c y c l e .

b) Construction o f CLI
T h e  a n a l y s i s  o f  c r o s s  c o r r e l a t i o n  o f  t r e n d  c y c l e s  

c o n f i r m e d  v a r i a b l e s  t h a t  a r e  r e l a t e d  t o  F O B  p r i c e  o f  
r u b b e r .  T h e  v a r i a b l e s  h a v i n g  m i n u s  l a g  v a l u e  w i t h  t h e  
s i g n i f i c a n t  c r o s s  c o r r e l a t i o n  v a l u e  w e r e  i d e n t i f i e d  a s  
l e a d i n g  v a r i a b l e s  o f  F . O . B  p r i c e  ( T a b l e  1 ) . O n l y  1 4  
v a r i a b l e s  c o u l d  b e  i d e n t i f i e d  f r o m  3 0  v a r i a b l e s  t e s t e d .  
T h e  m i n u s  l a g s  v a l u e  m e a n  t h a t  v a r i a b l e  l e a d  t h e
F .O .B  p r i c e  o f  r u b b e r  b y  t h o s e  m o n t h s  ( T a b l e  1 ) . M o s t

o f  t h e  i n t e r n a t i o n a l ,  m a r k e t ,  p j i p e s  w e r e  f o u n d  t o  b e  
1 l e a d i n g  t h e  S r i  L a n k a  F . O . B  p r i c e  b y  t w o  m o n t h s .  T h i s  

c o n f i r m s  f i n d i n g  b y W i j d s u n y a  et al ( 1 9 9 5 ) .  I n  
c o n s t r u c t i n g  t h e  l e a d i n g  i n d i c a t o r s ,  s o m e  v a r i a b l e s  h a d  
t o  b e  o m i t t e d  a s  t h e y  d i d  n o t  h a v e  m o n t h l y  
o b s e r v a t i o n s .  T h e n  t h e  w e i g h t e d  a v e r a g e  w a s  o b t a i n e d  
f o r  e a c h  l e a d i n g  c o m p o n e n t  ( T a b l e  2 ) .

T h u s  c o m p o s i t e - l e a d i n g  i n d e x  w a s  c a l c u l a t e d  a s  
f o r m u l a  ( 5 ) .  T h i s  w a s  u s e d  t o  o b t a i n  a  c o m m o n  i n d e x  
f o r  a l l  v a r i a b l e s  i n s t e a d  o f  e a c h  a n d  e v e r y  o n e .  S o  t h a t  
s e r i e s  o f  2 7 4  v a l u e s  o f  C L I  i n d i c e s  c o u l d  b e  o b t a i n e d .

F o r  o b t a i n i n g  t h e  e l a s t i c i t y  t h e  l o g  v a l u e  o f  t r e n d  
c y c l e  c o m p o n e n t  o f  F . O . B  p r i c e  s e r i e s  w a s  r e g r e s s e d  
w i t h  l o g  v a l u e  o f  C L I  s e r i e s  ( T a b l e  3 ) .

Tablet. Significant leading variables as a result of Cross-correlation
' i . i

Variables Lag
Period

Cross correlation 
value

Standard
error

London RSS1 Price -2 0.328 0.61
. London RSS3 Price -2 0.335 . 0.61
New York RSS1 -2 0.309 0.61
Sri Lanka RSS1 -1 0.389 0.60
Sri Lanka Latex Crepe -2 0.381 0.61
S’Pore RSS1 -2 0.333 0.61
K’ Pore RSS1 -2 0.363 0.61
K’ Pore RSS3 -2 0.352 0.61
Exchange rates Thailand -5 -0.145 0.61
Exchange rates Malaysia -6 -0.202 0.61
Volume of Export Sri Lanka -1 -0.112 0.6
Total Natural Rubber Consumption -3 0.242 0.61
Total Synthetic rubber consumption -2 0.220 0.61
Total synthetic rubber production -1 0.215 0.60

Table2. Weighted value for each significant component

Variables Weighted
values

London RSSLPrice 65.6726
London RSS3 Price 63.9150
New York RSS1 90.2172

Sri Lanka RSS1 61.58
Sri Lanka Latex Crepe 44.3733
S’Pore RSS1 92.0924
K’ Pore RSS1 ,81.220 '
K’ Pore RSS3 79.3837
Exchange Rates Thailand 127.2227
Exchange Rates Malaysia 162.3714
Volume of Export Sri Lanka 29.0366
Total Natural Rubber 135.6242
Consumption
Total Synthetic Rubber 221.2767
Consumption ■

Total Synthetic Rubber 222.5383
Production

Tabie3. Results of the regression with trend cycles of
FOB and CLI

Variables Estimate P(t)**
Constant -3.521275 0.0001

(0.622646) '•i’jrfi |
Log CLI 1.772249 0.0001

(0.215004)

** = Significant at 0.05 R2 = 21.54 %
* * t *

(Figures within parentheses are Standard Errors)
•; •' • . . . . .

T h e  f  v a l u e  w a s  s i g n i f i c a n t  a t  5 %  p r o b a b i l i t y  
l e v e l  p r o v i n g  e v i d e n c e  t h a t  t h e  m o d e l  is  s i g n i f i c a n t .  
T h e  R 2 v a l u e  w a s  r a t h e r  l o w .  O m i s s i o n  o f  s o m e  
i m p o r t a n t  d a t a  s e r i e s  d u e  t o  n o n - a v a i l a b i l i t y  o f  
m o n t h l y  d a t a  m a y  h a v e  r e s u l t e d  l o w  R 2 v a l u e .  A s  d a t a  
w a s  n o t  a v a i l a b l e  f o r  l a s t  5 0  y e a r s  d a t a  f r o m  1 9 8 0  to  
2 0 0 2  w a s  u s e d .  T h e  l o n g e r  t h e  p e r i o d ,  h i g h e r  w i l l  b e  
t h e  r e l i a b i l i t y  o f  t h e  r e s u l t s .  H o w e v e r ,  i t  s h o u l d  b e  
n o t e d  t h e  t  t e s t  s h o w e d  t h a t  t h e  C L I  i s  h i g h l y  
s i g n i f i c a n t  i n  e x p l a i n i n g  t r e n d  c y c l e  c o m p o n e n t  o f
F . O . B  p r i c e .  S i n c e  t h i s  is  a  l o g - l o g  f u n c t i o n  t h e  
e s t i m a t e d  p  g i v e s  t h e  e l a s t i c i t y  d i r e c t l y .  T h e  o b s e r v e d  
e l a s t i c i t y  v a l u e  w a s  1 .7 7 2 .  T h e  e s t i m a t e d  e l a s t i c i t y  
w a s  u s e d  t o  p r e d i c t  t h e  t r e n d  c y c l e s  o f  F . O . B  p r i c e .  
T h e  e s t i m a t i o n  f o r  k n o w n  t i m e  p e r i o d s  ( y e a r  2 0 0 2 )  
w a s  c a r r i e d  o u t .
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Table4. CLI Growth from January to December 2002

MONTHS GROWTH OF CLI
JAN 2.028626411
FEB 3.327376497
MAR 3.737719359
APR 4.3212527 1

MAY 4.603737
JUN 5.109917105
JUL 3.893497849
AUG 2^247206249
SEP 0.41221387
OCT -0.760096638
NOV -1.178259868
DEC -0.473489701

To check the robustness o f  the model, the
estimated values were compared with the actual
values. First, the CLI growth rate was obtained (Table 
4). Then, the elasticity was used to get the trend-cycle
o f the future time periods.

Table 5. Comparison with actual values of trend-cycle
components

MONTHS ESTIMATED ACTUAL 
VALUES VALUES

JAN 66.0872195 61.565
FEB 65.19494083 59.757
MAR 63.71484875 59.666
APR 64.23478062 61.154
MAY 66.14283444 ., 64.069
JUN 69.87030258 67.36
JUL 72.00735379 71.35
AUG 74.1911923 74.609
SEP 75.1539762 77.537
OCT 76.49266094 79.677
NOV 78.01344265 81.546
DEC1 80.86180969 . 82.481

The estimated values were closed to actual 
values although there are some errors. This may be due 
to the shorter range in time period used in the analysis, 
due to non availability o f  data.

C O N C L U S I O N

The F.O.B and price o f  RSS1 showed heavy 
cyclical fluctuation between years. These cyclical 
fluctuations are hard to predict using conventional 
tittle series analysis. Therefore, this study attempted to 
find suitable leading indicators for the cyclical 
fluctuation. Fourteen (14) such data series were found 
to lead F.O.B price in Colombo, out of,tested 30 data

series. The constructed composite leading indicator 
(CLI) could explain only 21.5 percent (R2 = 21.5): o f 
the cyclical variation in F.O.B prices. However* the 
estimation o f  known values o f  F.O.B prices showed 
that the estimates were closer to the actual values. 
Therefore, CLI developed in this study could further 
be improved to reflect a comprehensive CLI, provided 
availability o f  all necessary data. The limitations oh 
good quality data has influenced the study and may 
have lowered the robustness o f  the model. For this 
kind o f forecasting studies, availability o f  good,, 
reliable national level long term data is highly 
important. Therefore, further research is required to 
strengthen the CLI whereas developed in this study., 
These findings are highly important to policy makers 
and decision makers involved with rubber cultivation 
viz. raw rubber producers and raw rubber product 
manufacturers.
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