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I. INTROWCT ION 

K e r a l a r s  a g r i c u l t u r a l  growth has  been s tagna t ing  f o r  t h e  

l a s t  decade o r  so. But crop s p ~ 7 i f i c  a n a l y s i s  shows t h a t  t h e  

stagnation i s  more severe among food crops,  e s p e c i a l l y  rice and 

tapioca. For example, t h e  index of output  of paddy h a s  reached 

i t s  peak of 124 i n  1975/76 from t h e  base  yea r  1962/63 and dec l ined  

t o  107 i n  1985/86.' In t h e  ca se  of i t s  subs t i tu te ;  tapioca,  t he  

index of production h a s  reached 225 (63/64 = 100) i n  1972/73 and 

then decl ined t o  129-30 i n  1985/86. But t h e  a r e a  under both t h e  

crops have dkcl ined abso lu t e ly  dur ing t h e  per iod ( see  ~ ~ ~ e n d i x ) .  

This wduld imply t h a t  f o r  t h e  two major crops ,  the  production has  

stagnated dur ing t h e  period. Although d e t a i l e d  anASyses a r e  

ava i lab le  on t h e  perfmmance of two crops ,  

febv a t tempts  a r e  ava i l ?b lo  on a systemat ic  
ed from hes s tud ies .  

t e s t i n g  of t he h y p o t h e s e s j w s  paper $eve fops  a systemat ic  

framework f o r  t h e  s t a t i s t i c a l  t e s t i n g  of t h e  above hypotheses i n  

t h e  case  of tapioca.  

The outlii-ie of t he  paper :.s as follows. In sec t ion  I we 

tcke up an a n a l y s i s  of t h e  growth od output  end i t s  components, 

area. and y i e ld ,  f o r  t h e  per iod 1963164 t o  85/86. It a l s o  i nc ludes  

a study on t h e  i n s t a b i l i t y  of the .  ove i n d i c a t o r s  and i ts  sources  

during t h e  period. In sec t ion  Xi, t a k e  up an ernpirizal t e a t .  

of t he  .causes '  of stagnation.  t h e  c o n s t r a i n t s  imposed 

on output growth by t h e  demand t h e  p f o f i t a b i l i t ~  

of cu l t i va t i on .  In t h e  absence time s e r i e s  d a t a  

on t he  c o s t  o f  c u l t i v a t i o n ,  t h e  the'cobweb theorem, 

f i na l l y ,  . s e c t i o n  I11 , d i s c u s s e s  area  under 

tapioca among competing c rops  'by t h e  r e l a t i v e  

pr ice  m0vemen.t: dur ing t h e  pe r i ad  uub iig dummy v a r i a b l e  ana lys i s .  

Based on t h e  ana lys i s ,  t h e  acreage l l o c a t i o n  funckiok of t ap ioca  

h a s  been estimated.  
t 



I n t e r d i  s t r i c t  Ana lys i s  of  Growth and S t a b i  1ia 

Although s t a t j .  s t i c s  on t a p i o c a  a r e  a v a i l a b l e  f o r  e a r l i e r  

y e a r s ,  t h e  e s t i m a t e s  a r e  based (;n s c i e n t i f i c  method-crop c u t t i n g  

exper imen t s  - on ly  from. 1963/64 onwards. A s  a  r e s u l t ,  t h e  d a t a  

on ou tpu t ,  a r e a  and y i e l d  a r e  n o t  s t r i c t l y  comparable f o r  t h e  

y e a r s  b e f o r e  and a f t e r  196?/64  inan an, 1982, p. 24). Because o f  

t h i s  t e c h n i c a l  problem, t h e  p r e s e n t  s tudy  i s  l i m i t e d  t o  t h e  

p e r i o d ,  1953/64-85/86 ( see  Appendix f o r  t h e  da ta ) .  

?he i n t e r d i s t r i c t  performance of o u t p u t ,  2rea  and y i e l d  

can  be seen 'from t h e  grephs,  1  ( a )  -1 ( i ) ,  g iven  below. The graphs  

c l e a r l y  show t h a t  t h e  index numbers o f  p roduc t ion  jn Qui lon ,  

Alleppey, Kottayam, Ernakulam and ~ o z h i k o d e  have  e i t h e r  reached 

o r  gone below t h e  l e v e l  of  p roduc t ion  i n  1963/64. This would imply 

t h a t  t h e s e  d i s t r i c t s  have l o s t  two decades of growth of  output .  

In t h e  c a s e  of a rea ,  it 5 2 s  reached t h e  same l e v e l  a s  i n  

1963/64 i n  a l l  t h e  above d i s t r i c t s  p l u s  Trivandrum. In t h e  c a s e  

of  y i e l d ,  it h a s  i n c r e a s e d  marg ina l ly  i n  a l l  t h e  d i s t r i c t s  excep t  

P a l g h a t  and Cannanore. This f i n d i n q  i s  s u b j e c t  t o  t h e  fo l lowing  

l i m i t a t i o n  a s  a  r e s u l t  of t h e  a r e a  taken o u t  f o r  t h e  newly formed 

d i s t r i c t s  e s p e c i a l l y  Malappuram i n  1969 and Idukki  i n  1972. But 

t h e  index numbers of  a r e a  i n  K o t t ~ y a n  and Ernakulam, 1 (c) and 1 (d), 

have  remained c o n s t a n t  around 1472 and s t a r t e d  d e c l i n i n g  o n l y  

a f t e r  1975/76. Therefore ,  t h e  d e c l i n e  i n  a r e a  i n  Kottayaq and 

Ernakulam canno t  be a t t r i b u t e d  tio t h e  fo rmat ion  o f  Idukki. T h i s  

i s  n o t  t r u e  i n .  t h e  c a s e  of ~ o z h i k o d e  s i n c e  t h e  a r e a  index  h a s  

d e c l i n e d ,  1 (h), i n  1969/70. Thi/s means t h a t  t h e  d e c l i n i n g  t r e n d  

h a s  been a c c e l e r a t e d  bx t h e  a r e <  t aken  o u t  from Kozhikode f o r  t h e  

c r e a t i o n  of gallapuram.   ow eve=, our  conc lus ion  rill n o t  be 

a f f e c t e d  much, s i n c e  t h e  s h a r e  ok a r e a  i n  Kozhikode i s  on ly  about  
I 

2 % ( t r i enn ium average  f o r  t h e  y ~ a r s ,  1983/84-85/86) o f  t h e  t o t a l  

a r e a  under t a p i o c a  i n  Kerala. 



Another intercstincr po in t  t o  note  ,.i s the l a rge  n r i a b i l i t y  

i n  the indqx numbers i n  a l l  the  d i s t r i c t s  except poss ib i ly  i n  

Cannanore. Therefore, we have t o  develop a s u i t a b l e  me~thodology 

fo r  the  measurement of t he  growAh and i n s t a b i l i t y  of output and 

its components. This  i s  discussed below. 

2.1 Growth of output,  area  and y i e l d  

The growth r a t e  can be measured s t a t i s t i c a l l y  using d i f f e r e n t  

functional forms such a s  l i n e a r ,  semilog, Gompertz, l o g i s t i c  

curve, c tc .  ( ~ h a t t o ~ a d h y a y  and Bhattacharya, 1987). However, 

we have usod only t h e  semilog funct ion since it, can be extended 

t o  a  second degree polynomial a s  a  case  of varying parameter 
, 

regression. Thi s polynomial can then be used. t o  t e s t  t h e  

accelera'tion, dece le ra t ion  or  cons tan t  growth r a t e  a s  r e s t r i c t i o n s  

on thc parameters ( k d d y ,  1978). The log ic  behind t h e  'methodology 

i s  exp1.ain.d below. I f  the growth r a t e  i s  cons tan t , .  then., f t cw. 
be estimated by t h e  szmiiog function: 

If the growth r a t e  is  changing, then t h e  regress ion  c o e f f i c i e n t  

' a  ' i s  not  cons tan t  b u t  varying. This varying parameter can be 1 
modelled a s  a funct ion of time (;4addala, 1.978). The s implest  

function i s  t o  p o s t u l a t e  a  l i n e a r  r e l a t i o n s h i p  between a, and ' t t  . 
This would mean, 

(2.1.2) a = a + a3t  1 2 

Substi tuting (2.1 -2) i n  (2.1 .I >, 



Note t h e t  i f  ag a d  ag +re s i g n i f i c a n t l y  d i f f o r o n t  from z e r o  

i m p l i e s  t h a t  t h e  growth r a t e  i s  n o t  cons tan t .  The.growth r a t e .  

i s  a c c e l e r a t i n g  i f  a 3 y 0  and d e c e l e r a t i n g  i f  a3< 0. Moreover, 

t h i s  f u n c t i o n a l  form c a n  a l s o  be used f o r  t h e  c a l c u l a t i o n  of t h e  

y e a r  of t h e  optimum i n  t h e  fo l lowing way. 

For an op t imm,  

d ( ~ n  ~ ) / d t  = o 
a + 2aat  2 = 0 

Therefore,  t = -a2/2a3 

The v a l u e  of  ' t t  can be used f o r  t h e  c a l c u l a t i o n  of t h e  yoar  i n  

which the 'g rowth  r a t e  r e a c h e s  minimum o r  maximum. Growth r a t e  

react?es  t h e  maximum i f  t h e  second d e r i v a t i v e  i s  n e g a t i v e  and 

minimum i f  it i s  p o s i t i v e .  The y e a r  given i n  b r a c k e t s  i n  Table 

1 i s  ob ta ined  i n  t h i s  way. If a2 = 0, then  t h e  growth r a t e  

d u r i n g  t h i s  p e r i o d  i r  ? i t h e r  i n c r e a s i n g  o r  d e c r e a s i n g  depending 

on t h e  s ign of t h e  ~ a r a m e t e r  a3. But t h e r e  i s  one impor tant  

d i f f e r e n c e  between t h e  fomer  and t h e  1 2 t t e r .  In t h e  l a t t e r  

the growth r a t e  has no  optimum u n l i k e  the  former, 

Both t h e  d i s t r i c t  l e v e l  g r a p h s  and t h e  s t a t i s t i c a l  t e s t  

g i v e n  i n  .Table 1 c l e a r l y  i n d i c a . : . ~  t h a t  t h e r e  a r e  two d i s t i n c t  

phases ,  a c c e l e r a t i o n  and d e c e l e r a t i o n ,  of t a p i o c a  product ion 

d u r i n g  t h e  pe r iod  under s tudy .  S ince  t h e  d e c e l e r a t i o n  began a s  

e a r l y  a s  i n  1969/70 i n  Alleppey and a s  l a t e  a s  i n  1981/82 i n  

Cannanore, it i s  very  d i f f i c u l t  t o  f i n d  a uniform year  which 

demaroates t h e  two phases  f o r  a l l  t h e  d i s t r i c t s .  For r e z s o n s  of 

c o m p a r a b i l i t y  with e a r l i e r  s t u d i e s  and t h e  i n t r o d u c t i o n  of a  new 

methodolotjy : i n  1475/76, w e  have taken 1975/76 a s  t h e  y e a r  of 

d e c e l e r a t i o n .  Th i s  i m p l i e s  t h a t  t h e  growth r a t e  i s  d i f f e r e n t  

b e f o r e  and a f t e r  1975/76, A s  a  r e s u l t ,  we have t o  e s t i m a t e  growth 

r a t e s  s e p a r a t e l y  f o r  t h e  two sub per iods :  1963/64 t o  1974/75 

and 1975/76 t o  1985/86. 



Table 1. Trend i n  Growth Rates of Output. Area 
and Y i e l d  of Tapioca. (1 963/64-851861 

'Trend i n '  Growth Rate 
District 

Area o u t p u t  : Yi'eld 

Trivandrum 

Qui lon 

A 1  leppey 

Kottayam 

Ernakulam 

Trichur 

Palghat  

Kozhi kode 

Cann an o r e  

Source: GOK, S t a t i s t i c s  f o r  Plannfng ( t . a r ious  i ssues).. 

Note : D: growth r a t e  i s  t.%celerating. 

C: c o n s t a n t  growth r a t e ,  

da 1 t h e  growth r a t e  is  d e c e l e r a t i n g  f o r  t h e  e n t i r e  , . 

p e r i  ode 

nsr n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

a, The numbers i n  t h e  b r a c k e t s  r e f e r  t o  t h e  y e a r '  i n  
which t h e  growth r a t e  :e?ches t h e  maximum, The 
y e a r  i s  c a l c u l a t e d  from t h e  first o r d e r  c o n d i t i o n  of 
maximum growth i n  t h e  polynomial exponen t ia l  funct ion.  



3 e  ilsut?l method i s  t o  e s t i m a t e  s e p a r a t e  r e g r e s s i o n  f o r  

t h e  two pe r iods .  This  assumes t h a t  t h e r e  i s  cr d i s c o n t i n u i t y  i n  

t h e  a;-o\vth r a t e  between t h e  two pe r iods .  3 o y c e t s  (1986) r e c e n t  

e m p i r i c a l  s tudy  -shows t h a t  thc assumption of d i s c o n t i n u i t y  can 

c i v e  mis lead ing  growth r a t e s ,  He a l s o  s u g g e s t s  a 'new way of  

e s t i m a t i n g  t h e  growth r a t e s  w i t h o u t  t h e  above assumption, The 

t e c h n i q u e  i s  given below, 

Discont inuous  growth r a t e  f o r  t h e  two sub-periods cou ld  be  

e s t i m a t e d  s e p a r a t e l y  u s i n g  t h e  fo l lowing  equat ion .  

where d  = 1  f o r  1962/63 t o  1974/75 1  
= 0 otherwine:  

d2 
= 1 f o r  1975/76 t o  1985/86 

= 0 otherwise .  

The d i s c o n t i n u i t y  i s  e l i m i n a t e c  by a l i n e a r  r e s t r i c t i o n  a t  t h e  

b reak  p o i n t ,  K, 

a1 + blK = a2 + b2K 

From t h e  r e s t r i c t i o n ,  

(2.1.5) a2 = a + blK - b2K and 1  

d2 = 1  - dl. 

S u b s t i t u t i n g  ,(2.1.5) i n  (2, 1 .'4) 



This  i s  c s l l o 4  t h e  kinked exponential  model which i s  used. ftm 

t h e  periodwise es t imat ion of t h e  growth r a t e s .  (Bviously, b, is 
t h e  f i r s t  period growth r a t e  : !d b . t h e  second perick' growth ra te .  

2 

Another i s s u e  t h a t  need t o  be tackled i s  t h e  quest ion of 

a r r i v i n g  s t  .n s i n g l e  growth r a t e  from t h e  growth r a t e s  of 

d i f f e r e n t  d i s t r i c t s .  The s tandard econonetr ic  p r a c t i c e  i s  t o  pool 

t h e  time s e r i e s  and cross-sect ion da t a  a f t e r  t e s t i n g  t h e  v a l i d i t y  

of such a procedure. However an a l t e r n a t i v e  i s  being suggested 

i n  t h e  l i t e r a t u r e  which i s  not  o f t en  used i n  econometric work. 

The idea  i s  t o  es t imate  each equation separa te ly  and a d j u s t  t h e  

c o e f f i c i e n t  towards a common mean ( ~ a d d a l a ,  1978, p. 333). The 

procedure i s  qiven below. 

Suppose a i s  t h e  growth r a t e  of t h e  i t h  d i s t r i c t .  If 2 
growth r a t e  i s  given by 

t h e  i t h  d i s t r i c t  i s  adjusted 
D i n  t he  following way. 

' N 1 
and w2 = N L.1 

. )" 

N-1 -KT 
( =r (ai- a ) 2  -9 ( e s t i r  t e d  var iance of ai)  

N-1 N 

In t h i s  case, t h e  weight wi i s  very high r e l a t i v e  t o  w2. m e r e f o r e  

t h e  ad jus ted  growth r a t e s  remain t h e  same a s  unadjusted growth ra tes .  

The r e s u l t s  a r e  reported i n  Table 2. 

A t  t h e  same l eve l ,  t h e  growth r a t e  of ou tput  and i t s  

components a r e  p o s i t i v e  i n  t h e  f i r s t  per iod and negat ive i n  t h e  

second period. More o r  less t h e  same   at tern emerges a t  t he  

d i s t r i c t  aevel  except t h e  growth..rate of area  i n  t h e  f i r s t  



per iod.  Eventhoilgh t h e  incrc..: ;G i n  t h e  qrovrth r a t e  of y i e l d  i n  

t h e  f i r s t  p e r i o d  i s  h i g h e r  tl-.,I;: t l , . .  crlccllnc i n  t h e  second 

p e r i o d ,  t h c  n= .qa t ivo  growth r a t 2  i n  o u t p q t  i n  t h e  l a t t e r  p e r i o d  

ou twe igh t s  thc  p o , = i t i v e  grorvth i n  t h e  former pe r iod .  As a r e s u l t  

t a p i o c a  h a s  l o s t  n o r e  t h a n  t w c  decades  ~f growth. IL i s  v e r y  

c l e a r  from t h e  t a b l e  t h a t  t h e  s t ~ g n a t i o n  Ts dus  t o  d e c r e a s e  i n  

a r e a  i n  t h c  absence of any s t eady  i n c r e a s e  i n  the y i c l d  d u r i n g  

t h i s  ~ e r i o d .  In p e r i o d  I, y i e l d  i n c r e a s e  l e d  t h e  growth r a t 0  i n  

;.lleppey and Ernakulam. In a l l  o t h e r  d i s t r i c t s ,  t h e  growth r a t e  

i n  o u t p u t  i s  c o n t r i b u t e d  by a r e a  i n c r e a s e  r z t h e r  than y i e l d  

i n c r e a s e .  But i n  t h e  second p e r i o d ,  n e g a t i v e  growth r a t e  i n  

a r e a  i s  r e i n f o r c e d  by n e g a t i v e  growth r a t 1 2  i n  y i e l d .  Therefore,  

t h o  growth r z t e  i n / V ? i i t ~ 8 f i s  mainly due t o  a r e ?  r a t h e r  than y ie ld .  

The f i g u r e s ,  1 ( a )  8 1 (i), show t h a t  t h e  index numbers 

o f  o u t p u t ,  a r c a  and y i c l d  f l u c t u a t e  widely. Therefore ,  t h e  n a t u r e  

and causes  of s u c h  f l u c t u a t i o n s  need c e r e f u l  examination.  In  

t h i  s r e g a r d  q u a n t i  t c t  iq.:2 msasurcs developed t o  s tudy s i m i l a r  

problems i n  i n t e r n a t i o n a l  t r a d e  (Murray, 1978, f o r  a  

a r e  v e r y  u s e f u l .  Speci f i c s l l y ,  vro f o l l o w  Murray's a n a l y t i c a l  

framework f o r  t h e  p r e s e n t  a n a l y s i s  which i s  exp la ined  below. 

2.2 I n d i c e s  of i n s t a b i l i t y  snd 5 t s  sources :  

The i n s t a b i l i t y  can bo d e f i n e d  a s  t h e  d e v i a t i o n  from t h e  

tren2. T h e . c o u n t e r p a r t  of t h e  measure i n  t h e  r e g r e s s i o n  

a n a l y s i s  i s  t h e  v a r i a t i o n  which i s  n o t  exp la ined  by t h e  . . 

r a g r e s s i o n  equat ion .  Therefore  t h e  i n s t a b i l i t y  index  i s  based 

on t h e  t r e n d  e l i m i n a t e d  v a l u e  o f  t h e  v n r i a h l e s .  There a r e  

d i f f e r e n t  measures of  i n s t a b i l i t y  dependinq on t h e  method of  

t m n d  e l imina t ion .  The s imples t  among them i s  t h e  MacBean 

i n d e x  based on moving average. , T h i s  index i s  dof inod  a s r  
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Table 2. Grovrth Ratr:s of att~ut. Piros and Yie ld  of 
( 1963/64-74/75 and 1 975/76-85/86 Tapioca 

M strict P e r i ~ d  I 3eriOd I? 

Pxe a Output Y i e l d  Area output y i e l d  

Tr ivandrum 

Qui lon 

lil 1 cppey 

KO t t ay am 

Ernakul am 

Trichur 

Palghzt  

Kozhikcde 

Cannanore 

Kerala Mean 3.17 8.51 4.8t -7.07 -9.78 -3.56 

Source: same a s  fn  Table 1. 

Note r Period 1 : 1963/64-74/75 

Period I I : 1 975/76-85/86. 



where MAt i s  a  5 - y e a r  moving average  of t h e  Xt v a l u e s  

(ou tpu t ,  y i e l d  o r  a r e a )  c e n t e r e d  on y e a r  t. The c a l c u l a t e d  

i n d i c e s  a r e  g iven i n  Table  3. 

The mean i n s t a b i l i t y  index,  a t  t h e  s t a t e  1 e v e l ; ' i s  h i g h e r  i n  

t h e  a c c e l e r a t i o n  p e r i o d  than i n - - t h e  d e c e l e r a t i o n  period.  

Table  2. ~ n s t a b i ' l i f y  Index o f .  Area. Output  and Y i e l d  o f  
T ~ D ~ o c ~ .  (1963/64-74/75 and 1975/76-85/861 

P e r i o d  I P e r i o d  11 
Dl s t r i c t .  

Area Output  Y i e l d  Area Output Y i e l d  - 
Trivandrum. 12.49 4.85 8.04 7.75 5.80 7.57 

A 1  leppey 20.32 4.7G . 18.72 4.32 6.64 9 22 

~ o t ' t  ayam 8.24 5.23 4.60 9.61 5 21 9'. 26 

Ern aku l am 18.80 - '  9.65 14.38 5.80 3.57 4.62 

T r i c h u r  15.17 13.67 10.16 11.06 6.95 15.40 

P a l g h a t  38.56 24.54 20;09 8.37 7.62 4-03 

Kozhikode 13.31 11.07 -8.21 19.97 17.06 6.30 

Cannanore 12.02 11.31 21.71 7-07 6'.02 6.45 

Kera la  Mean 16.32 10.30 12.54 , 9.31 7.21 7.97 

c o v e  (%) 57.10 60.40 50.60 48.40 41.60 42.41 
- - -- - - - 

Source: same a s  i n  Table 1. 



Although ma ' i n s t z b i l i t y  i s  ' j i g h e r  than t h a t  ofyi.fd i n  both  

per iods ,  t h e  d i f f e r e n c e  i n  t b o  raon;.+.ude betwe9n..thc? two h a s  narrowed 

doom i n  t h e  sec.ond per iod .  P a l g h a t  i n  t h e  f i r s t  p e r i o d  and Kozhikode 

in  t h e  second p e r i o d  have r e c o r d e d  maximum i n s t a b i l i t y  i n  o u t p u t  

growth. The same d i s t r i c t s  ht.:e a l s o  recorded t h e  Mzximum a r e a  
- _ . - .  - .  .. 

i n s t a b i l i t y .  But i n  t h e  c e s e  o f  y i e l d ,  n o  such . r e l a t i o n s h i p  h o l d s  
. . 

f o r  t h e  two d i s t r i c t s .  In fact , '  Cannanore i n  p e r i o d  I and-Tr ichur '  

i n  p e r i o d  . I T .  have exp5r ienced v e r y  h lgh f l u c t u a t i o n s  i n  y i e l d .  Ihe 

i n t e r d i s t r i c t  v a r i a b i l i t y  i n  t h e  i n s t a b i l i t y  h a s  a l s o  d e c l i n e d  . 

i n  t h e  second. pe r iod ,  However, t h e  c o n t r i b u t i o n  o f  t h e  components 

t o  t h e  v a r i a n c e  of  t h e  o u t p u t  i n s t a b i l i t y  and . i ts  s o u r c e s  need 

f u r t h e r  ana lys i  s. Th i s  i s  measured i n  t h e  fo l lowing way (b?urray, 

1978). 

From t h e  i d e n t i t y ,  

In 0 = In A +  I n Y ,  

But t h e  i n s t a b i l i t y  i s  d e f i n e d  a s  
A A 

I n O -  In 0 = In A -  1 n 3  + I n y -  ~n y 

*ere M A  means t h a t  t h e y  a p e  t r e n d  v a l u ~ s  from an e x p o n e n t i a l  

growth func t ion .  

Taking t h e  v a r i a n c e ,  we have 

Var ( ~ n  oI) =. Var (1n A ~ )  + Var (1n vI )  - +' 2 Cov (1n AT, In y I )  

The c o n t r i b u t i o n  of  each component i s  d e f i n e d  a s  t h e  r a t i o  o f  t h e  

var iance  of  t h e  c omponent t o  t h e  v a r i a n c e  of t h e  output .  The 

covariance te-m shows whether  t h e y  are moving i n  t h e  same d i r e c t i o n  

or i n  t h e  o p p o s i t e  d i r e c t i o n .  'he e m p i r i c a l  r e s u l t s  a r e  g i v e n  

in Table 4. 



Table 4. Camvonents o f  Variance o f  Output 
(1963/64-74/75 and 1975/76-85/36.) 

. Var 

Trivandrum 
Per iod  I 
Per iod  I1 

Qui l o n  
Per iod  I 
Per iod  I1 

k l  l eppey  
Per iod  I 
Per iod  I1 

Kottayam 
P e r i o d  I 
Per iod  I1 

Ernakulam . 
Per iod  I 
P e r i o d  11 

Trichur  
P e r i o d  I 
Per iod  II 

P a l g h a t  
Per iod  I 
P e r i o d  I 1  

Kozhikode 
Per iod  I 
P e r i o d  I1 

Cannanor e 
Per iod  I 
Per iod  I1 

- - -- 

Kera le  ( ~ e a n )  
Per iod  I 
Per iod  I1 

~ - - -  ~ - - -  

Source: Same a s  i n  Table 1. 



It is i n t e r e s t i n g  t o  ns>te t h a t  t h ?  cont r fbu t ion  of t h e  

variance of a rea  aqd y i2 ld  i n s t a b i l j t y  t c  t h e  variance of output  

i n s t a b i l i t y  has increase? although the  mean r n s t a b i l i t y  

indexes have rcducad during t h e  ~ e r i o d .  :.-loreover, t he  cont r ibu t ion  

of area  i n s t ~ b i l i t y  t o  ou tpc t  -rariance i s  h igher  than t h a t  of 

yield v a r i a b i l i t y  i n  both periods.  In o the r  words, the r e l a t i v e  

inportanca of a rea  i n s t a b i l i t y  remains t h e  same during the  period. 

m c  covariance term i s  n e b t i v e ,  a t  t he  q g r c g a t e  l eve l ,  fo r  

both t h e  7eriods.  But i t s  value has  increased f ive fo ld  i n  t he  

second period.  This would mean t h a t  the  factors-the f e r t i l i t y  

of t h e  s o i l  and t h e  c l imate-contr ibut ing t o  the movement of t he  

i n s t a b i l i t y  i n  a r ea  and. y i e l d  i n  t h e  opposi te  d i r e c t i o n  have 

become ' s t ronger  i n  t h e  second period. 

I t .  must be mentioned t h a t  t h e  s t a t e  level f inding i s  

not v a l i d  even f o r  a s ing le  d i s t r i c t .  This reminds u's t h e  

dangers of i g n o r i n g  t he  r e g i o n a l  dimension of t ho  problem. 

The cont r ibu t ion  of area i n s t a b i l i t y  t o  t h e  var iance of output  

i n s t a b i l i t y  has  red~rced i n  t h e  socond period f o r  s i x  d i s t r i c t s .  

But it shows an incrcnsc at s t e t e  leve l .  An examination of  

t h c  Table shows t h a t  I t  Ss due t o  t he  unusually high va lue  of 

Alleppey and Cannanore. A t  t h e  same time, t h e  cont r ibu t ion  of 

yield i n s t a b i l i t y  has  increased during t h o  per iod f o r  s i x  Of t h e  

nine d i s t r i c t s .  T h i s  i s  c o n s i s t e n t  with ;he S t a t e  average. For 

majority of tho d i s t r i c t s ,  t h e  covariance i s  p o s i t i v e  i n  the  . 

first period and negat ive i n  t he  second period,  The p o s i t i v e  

covarisncz i n  t h e  f i r s t  per iod i s  .not  c o n s i s t e n t  with t h e  

findings a t  the stat ,e l eve l ,  This i s  again due t o  t h e  high' 

negative va lue  of Trivandrum. Therefore, it can be concluded 

from t h e  r q i o n a l  a n a l y s i s  t h a t  the  con t r ibu t ion  of area  has  

decreased and v i e l d  increased during the  period f o r  major i ty  of ' 

t h e  dj s t r i c t s .  It can a l so  he s t a t e d  t h a t  t h e  p o s i t i v e  covariance 

i n  t h e  f i r s t  period has  become negat ive.  for  a major i ty  of . t he  

d i s t r i c t s ;  This f ind ing  can be i n t e r p r e t e d  i n  t h e  following way. 



In t h e  f i r s t  pried, more fcrt. ' ,lr? Xand was brought  under 

t a p i o c a  which was p r i m a r i l y  r ~ s p o n s ?  b l c  f o r  t h e  y i e l d  incr-:as@ 

s i n c c  t h e r e  was n o t  any t e c h q i c s l  cha9ga i n  t h e  product ion .  r.s 
a  r e s u l t ,  i n s t ~ b i l i t y  fn bo th  a r c c  and y l c l d  i n c r c a s c ~ d  which 

ox?la+.ns t h e  p o s i t i v a  c o v a r i a n c e .  of t h c  t v ~ o  i n  most o f  thc  

d i s t r i c t s .  In t h e  second pe r iod ,  t h o  arca  tvhich h a s  a l t ' e r n a t i v e  

u s ? s  h a s  been s h i f t e d  away f r m  t a p i o c a  l cav inp  only  more o r  

l o s s  s t ~ b l e  n a r q i n a l  land of  low q u a l i t y  undcr c u l t i v a t i o n .  

There fo r2  t h e  a rea  i n s t a b i l i t y  h a s  dec rcasad  and t h a t  of v i c l d  

i n c r c ~ c c 2 .  Th i s  would e x p l a i n  t h e  n e g a t i v e  covar iance  i n  thc 

second p e r i o d ,  

Our a n s l y s i s  t h u s  f a r  h a s  b:xn c o n c e n t r a t e d  on t h e  d i f f e r e n t  

a s p e c t s  o f  t h c  performonce o f  t a p i o c a  product ion .  From t h e  p o l i c y  

p o i n t  o f  view, i t  i s  v e r y  impor tan t  t o  understand t h e  c a u s e s  

o f  s t a g n a t i o n .  

TI1 , 5 p i r i c a l  :malysis ~ f  t h e  Causes of  Stagnat ion .  

In an c a r l i ~ r  paper ,  W i  h a v ~  devclopod an a n a l y t i c a l  

framework t o  cxpl  c i n  t h e  a g r i c u l t u r a l  s t a g n a t i o n  i n  Kcral  a  

( ~ a n n a n  and Pushpangqdan, 1987). Tho t cs t  based on t h e  growth 

r s t c  v e r s i o n  of  t h e  p r o d u c t i v i t y  of l and  and r e a l  wage r a t e  

(nominsl ~ a g c / ~ r i c c  ~ f  o u t p u t )  shows t h a t  c u l t i v a t i c n  o f  

t a p i o c a  i s  profitable. R e r e f o r e ,  a l t e r n a t i v e  models have t o  be 

developed t o  e x p l a i n  t h e  s t a g n a t i o n  i n  i t s  product ion .  These 

i s s u e s  a r c  taken, up f o r  d e t a i l e d  e m p i r i c z l  a n a l y s i s  below, 

3.1 k m m d  c o n s t r a i n t s ;  an e m p i r i c a l  t e s t .  

It i s  argued t h a t  t h e  demand h a s  c o n s t r a i n e d  t h e  growth o f  

t a p i o c a  p roduc t ion   inan an, 1982, p. 58). The demand f o r  t a p i o c a  

comes from two sources :  ( i )  a s  a s u b s t i t u t e  f o r ' r i c c ;  and 

(2) a s  an intermedii- te  i n p u t  f o r  i n d u s t r i c s .  However t h e  i n d u s t r i a l  



denand i s  not  i nc rea s ing  Sccal.:se of i t s  uneconomic a1 p r i c e  due 

t o  low p roduc t iv i t y  ( ~ e o r ~ o ,  1987, p72). ''Therefore the growth 

of output i s  dctcrmlned by t h c  consumption demand. The consumer 

demand dspends.  on i%,s own pr i ce , ,  price of i t s  s u b s t i t u t e ,  rice, 

and the  . l eve?  .of income. L e t  1.1s analyse  t h e  behavio1:r of t h e s e  

f a c t o r s  dur ing t h e  per iod under s tudy .  . I n  t h e  f i r s t  p e r l  od, 

1963/64-74/75,. t h e  p r i c e  ,of r i c e  r e l a t i v e  t o  tapioca was hiqh 

conparad t o . t h e  r e l a t i v e  p r i c e  i n  t h e  second period,  1975/76- 

85/86 ( ~ e o r ~ e ,  1987, p. 41 ). Thoreforc, tho  deand f o r  t ap ioca  

i n  t h e  second period should Se lower than the  demand f o r  t h c  

period. In t h e  case  of income e f f e c t ,  t b c  de~rrnd shculd bo io\ver 

since tapioca i s  an i n f e r i o r  subs t i t u t e .  Therefore, both f a c t o r s ,  

p r i ce  and income, have cont r ibu ted  t o  &e dec l ine  in '  t he  

demand causing tho  d o c l i n e ' i n  production.  But t h l ~ h y p o t h o s i s  

h a s  no t  been t e s t e d  w i t h  t h e  ava i l ab l e  data.  

We t e s t  

t h i s  hypothesis  i n  t h e  following way. F i r s t ,  we w e c i f y  and 

es t imate  t h e  demand function f o r  tapioca and using t he  estimated 

demand funct ion we c a l c u l a t e  trre me?n per cap1t:i consumption for. 

the two per iods .  I f ' t h i s  hypothesis  i s  v a l i d  then t h e  pe r  c a p i t a  

demand i n  t h e  second ' pe r iod  es t i r ia tod from the  model should be 

l e s s  than t h e  pe r  c a p i t a  demand i n  t h e  f i r s t  period. From our  

knowledge on t h e  consumerts p re fe rence  f a r  t zp ioca ,  t h e  demand 

fo r  t ap ioca  can be spec i f i ed  as: 

Where Pt: P r i c e  of t ap ioca ,  

P. : P r i c e  of r i c e ,  r 
Y : p e r  c a p i t a  income, 

D : p e r  c a p i t a  consumption. 



The a f f e c t  of t h e  v a r i . 4 l e s  on t h e  demand f o r  t a p i o c a  i s  

g iven  by t h e  siqn on t o p  of it. It i n d i c a t e s  t h a t  t h e  e f f e c t  of 

own-price i s  nega t ive ,  p r i c e  o f  i t s  s u b s t i t u t e  p o s i t i v e ,  and t h e  

income o f  the consumer nega t ive .  l k e  income e f f e c t  i s  n e g a t i v e  

s i n c e  t a p i o c r  i s  an i n f e r i o r  s : r b s t i t u t e  f o r  r i c e  f o r  low income 

consumers. D i f f e r e n t  l i n e a r  v e r s i o n s  o f  t h e  model were t r i e d  

and t h e  one wi th  t h e o r e t i c a l l y  expected  s i g n  i s  g iven  below. 

Since  o u r  aim i s  only  t o  e s t i m a t e  t h e  demand f o r  t h e  two 

p e r i o d s ,  we have used t h e  above equa t ion  even'though t h e  Durbin- 

Ifatson s t a t i s t i c  f a l l s  i n  t h e  i n c o n c l u s i v e  region.  -The e s t i m a t e d  

p e r  c a p i t a  average  demand f o r  t h e  f i r s t  p e r i o d  i s  0.35 Kg. and 

-0.67 Kg. f o r  t h e  second per iod .  Th i s  scorns t o  sugges t  t h a t  t h e  

demand h a s  c o n s t r a i n e d  t h e  grnwth o f  t a p i o c e  p roduc t ion  i n  t h e  

d u r i n g  t h e  pe r iod .  

Th i s  f i n d i n g  i n  i t s e l f  i s  n o t  a convincing argument f o r  

s t a g n a t i o n  u n l e s s  it i s  shown ?.hat t h e  market  c o n s t r a i n t s  

imposed by f a l l i n g  demand a f f e c t  t h e  p r o f i t a b i l i t y  o f  c u l t i v a t i o n ,  

A c u r s o r y  look a t  t h e  movement of  p r i c e s  sugges t  t h a t  t h e  

market  i s  u n s t ~ b l e .  In f a c t ,  an ycar of h igh p r i c e s  would b e  

f o l l o w ~ d  by i n c r e a s e  i n  a r e a  ~ n d  low p r i c e s  would b e  fol lowed by 

d e c r e a s e  i n  a r e a  under  c u l t f v a t f o n  ( ~ e o r ~ e ,  1987, p. 38). 

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

r i s k .  'he e f f e c t  of  t h i s  r i s k  on t h e  p r b f i t / l o s s  o f  t h e  c u l t i v a t o r  

i s  exp la ined  below wi th  t h e  h e l p  o f  cobweb theorem. 



3.2 P r o f i t a b i l i t y :  a t e s t  , s i n g  cobweb theorem 

We use the  following version c r i  the cobweb model f o r  
I 

the ana lys i s  of the  s t a b i l i t y  of t h e  market and i t s  lmpact on 

inccme of t.le producers. ' I n  t h i s  model ( ~ e r l o v e ,  1958, p. 56) 

demand i s  assumed t o  be a function of current  p r i c e  and the  supply 

function of lagged price.  ' We introduce time a s  an addi t ional  

va r i ab le  i n  t he  spec i f ica t ion  t o  include a l l  o the r  va r i ab le s  

t h a t  5nFluence both demand and supply systematically.  

Therefore the  modified model becomes, ' 

Demand func thn ,  

Supply funct ion,  

In equilibrium, 

In f i r s t  d i f fe rence ,  

. Depending on the  c o e f f i c i e n t  of the  lagged'  p r i c e  

var iab le ,  bl/al, we can i d e n t i f y ' t h r e e  types of cobweb cycle. 

I f  t he  absolute  value of t h e  coefficient i s  g rea te r  than  1, 

t he  cycle  i s  divergent; equal  t o  1, darnpant; and l e s s  than one, 

convergent. Buchanan s (1939) theorem on cobweb model s t a t e s  

t h a t  under a divergent cyc le  farmers producing mainly f o r  the 

market incur loss .  Therefore, the  stagnation can be explained 



i f  we czn show t h e t  t h e r e  e x i s t s  a d ivergent  cobweb cyc le  i n  

t h i s  market. In f s c t  t h e  f i r s t  d i f f e r cncc  vers ion  of t h e  

model shows t h e t  it i s  a d ivergent  cycl.? a s  is ev iden t  from 

t h e  equat ioo below: 

~ i n c d t h e  abso lu te  value of t h e  r at50 of t he  s l o p e  of supply t o  

demand i s  g r e a t ~ r  than I, t h e  t a p i o c a  market fol lows a dfvergent  

cobwob cycle .  This impl ies  t h ~ t  t h e  farmers l o s e  income 
2 alonq t h e  cyc le  . Therefore producers,  i n t e r e s t e d  only i n  p r o f i t  

w i l l  s h i f t  acre3ge under t ap ioca  t o  o t h e r  competing p r o f i t a b l e  

crops .  This aspect  i s  taken  up i n  t he  nex t  sect ion.  

I\!. Acreage Allocat ion among Competing Crops 

The empir ical  a n a l y s i s  c l e a r l y  sha*vs t h a t  t h e  sources 

of s tagna t ion  a r e  f a l l i n g  denland coupled with high u n s t a b i l i t y  

i n  t h e  market r e s u l t i n g  i n  l o s s  of income. In such a s i t u a t i o n  

p r o f i t  motivated farmers s h i f t  t h s  area under tapioca t o  o t h e r .  

competing crops. In o rder  t o  i d e n t i f y  s?lch c rops  t h a t  might have 

gained a rea  from tapioca,  we have given t h e  index nu&ers of 

a r e a  under major competing c rops  i n  f i g u r e  2. Among . the  f i v e  

c rops ,  only rubber and cashew show s u b s t a n t i a l  i nc rea se  i n  a rea  

dur ing t h e  second per iod when a r e a  under t ap ioca  declined.  

However, farmers s h i f t  a rea  t o  these  c rops  only i f  t he se  c rops  

a r ea  relatively p ro f i t ab l e .  The p r o f i t a b i l i t y  o f  t h e  c rops  

i s  taken up i n  t h e  nex t  sect ion.  
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3.1 Relat ive prof5.t;:hility of competing crops. 

?he area  under tapiocc? w i l l  I-? a l loca t ed  t o  another  

crop, only i f  t h c  farmers Pr=!  convinced t h a t  thc. c rop  i s  

re la t . ivo ly  p ro f i t ab l e .  The..oest i nd i cc to r  t;lbuld have been 
. . . . 

t h e  r e l a t i v e  p r o f i t a b i l i t y  of tho  competing crops. Unfortunately,  

no such infonnat ian i s  ava i l ab l e  fo-r a l l  -tho crops. Instead,  

we. havo used t h e  r e l a t i v ' e  p r i c e  a s  a crude measure of r e l a t i v e  

~ r o f  i t a b i l i t y .  This  has been examined using dummy-va~t able 

func t iona l  farm which has  soveral  advantages f o r  our purpose: 

where. Pi? t h e  p r i c e  of competing crops,  

Pt, t h e  p r i c e  of  tapioca,  

D = 1 f o r  t h e  p c r i  od 1975/76-85/86, 

= 0 otharwisc. 

Several  observat ions  can be made labout thc above model 

( ~ o l d b e r g e r ,  1968). The i n t  r e e d t  term i s  t h o  mean r e l a t i -  

p r i c e  f o r  t h ~  f i r s t  poriod,  1960/k4-74/75. The s lope i s  t h e  

change i n  t h e  r e l a t i v e  p r i c e  i n  tho  scCord period,  1975/764%~6.  

' he l e fo re ,  t h e  mean i&liti& p i i c e  i n  tho second period i s  
given by thk: sum of t h e  i n t e -  s e p t  and ,slope. I f  t h o  mean 

va lue  = 1, then t h e  p r i c e s  a r e  t h e  sage. If it is less than I, 

then the  r e l a t i v e  p r i c e  i s  moving i n  favaur of tapioca; and 

i f  > I, it i s  aga ins t  tapioca.  But the  farmers a r e  i n t e r e s t e d  

i n  t he  income n o t  i n  the p r i c e  as '  such from a given area.  In 

such a s i t u a t i o n  another vers ion  of the model is  used which 

d e a l s  w i t h  r e l a t i v e  income position.. 

Where Yi, t h e  y i e l d  of i t h  crop, 

Yt, t he  y i e l d  of tapioca. 



The r e s u l t s  based on t h e  above zodels  Zi.Ci given i n  Table 5.: 

~ a b ! e  5. Relative :-rice'  and Income of Corn-etina Crows 
( ~ e r a l a :  1963/64-85/86) 

- .  

Relative P r i ce  Relative income 

Coconut W =  0.86 +0.26~ ~ ~ z . 2 0  RI= 0:36- 0.04DR = .01 

(12.6) (2.5) (11-8) w)  
2 2 Rubber RP = 0.69 + 0,OlD R =.001 RT = 0.58 + 0.29D R =: .54 

(13.7) ( . l )  (14.2) (5.0) 

2 ,  
CasSetnt Rr = 1.19 + 1.05D R* =.51 RI = 0.54 + 0.01D R = .001 

(7.7) (4.6) (11.6) (.2) 

2 2 .  pepper RP = 0.89 + 0.47D R z.31 R I  = 0.36 + 0.21D R = .34 

( 8 . 5 )  (3.0) (8.3) (3.3) 

2 2 Sanana RP = 0.85 +0.11D R =. I4  R I =  0 .39- 0.02DR = .03 

(20.5) (1.8) (15.7) (a.8) 

. , 

~ 6 ~ r c e t  same P S  Sn Table 1. 

The mean, re la t ive  p r i ce  for  the f i r s t  period i s  

highest  f o r  cashew and lowest f o r  .r.ubber. Only cashew had 

a pr ice  advantage over tapioca i n  t h e  f i r s t  period since i ts  

mean r e l z t i v e  p r i c e  i s  g r e a t e r  than one., The maximum increase 

i n  p r i ce  in  the  second period i s  f o r  cashew followed by pepper 

and coconut. It i s a lso  .worth not icing t h a t  t h e  crops  whf ch 

have gainefpr"?%!increase during the  second period a re  cash 

crops meant for  exports.  But y ie ld  adjusted r e l a t i v e  p r i ce  

movements have some in te res t ing  findings. Rubber, not dof ng 



well  i n  t e r m s  of r e l a t i v e  , p-ic 'e,  h a s  become the most p r o f i t a b l e  
. . . . 

crop i n  both j e h o d s ,  . . '!'kc price advsl?tage ?f coconut and 
. ,  . . . .  . . 

cashew h a d  disappear& i n  t h ;  second per iod when t h e  y i e l d  
, ' .  .. *,,,>..y... . ' . .  " '  

adjus'th-Mts we& bade. only popper.shows priae increase over 

tapioca by both t e s t s .  

This f i nd ing  i s  used f o r  t h e  es t imat ion 

of  t h e  acreage a l l o c a t i o n  of tap5gc:'s...to competing crbps, 

4.2 Estimation of acreage a l l o c a t i o n  fuhcfion.  

The r e l a t i v e  p r i c e  a n a l y s i s  c l e a r l y  shows t h a t  rubber 

and pepper have d i s t i n c t  advantage wer tapioca i n  t h e  second 

per iod i  .TKerefoxe, - the  a r ea  under . t ap ioca  can be a l l oca t ed  t o  

rubber and pepDer Ef t h e  farmers a r e  p r o f i t  maximisers. 

But t h e  r e l a t i v e  'income of rubber  i s  h igher  than t h a t  of pepper 

i n  both periods.  A s  e r e s u l t  rubber  becomes t h e  only competi tor 

f o r  t h e  a rea  under tapioca.  The fa rmer ' s  a l l o c a t i o n  dec i s ion  

i s  based on expected r e a l  income. T h e r ~ f o r e ,  t h e  a l l o c a t i o n  

function becomes : 

A = . f, (me) : 
\%ere A: area  under t ap ioca ,  

R I ~ :  t h e  expected income from rubber  r e l a t i v e  t o  

t ap ioca  from a given u n i t  of land. 

In  o rder  t o  e s t i n a t e  t h e  func t ion  we have t o  spec i fy  t h e  

expected va lue  in-:terms of obse'rved p r i ce ,  Assuming t h a t  t h e  
-.% 

expectati-6fis a r e  based on p a s t  p r i c e s ,  we have 



Although s e v e r a l  methods are a v a i l a b l e  f o r  t h e  e s t i m a t i o n  o f  

d i s t r i b u t e d  l a g  models, we have used a s imple  d i s t r i b u t e d  l a g  

technique-the polynomial  i n v e r s e  lag-  pror,osed by M i t c h e l l  and 

Speaker (1986). The advantace  $f t h i s  method i s  t h a t  it can be 

e s t i m a t e d  u s i n g  o r d i n a r y  l e a s t  s~ a r e s  t echn ique  . Following 

M i t c h e l l  and Speaker (1986r331-2), t h e  e s t i m a t e d  equa t ion  becomes$ 

Now t h e  weights  I w t  a r e  approximated by 

Where t h e  ' a ' s  E r e  t h e  pa ramete r s  t o  be es t ima ted .  The Wfghts 

a r e  assumed t o  f a l l  on an  nth d e g r e e  in l / ( i  + 1) 

where ' it  i s  t h e  l a g  number. S u b s t i t u t i n g  (4.2.?) i n  (4.2.1) 

t-1 G n 
Where, 2 

jt 2 .  . . n ;  R ~ =  1 ajln RI,,,~ 
i=1 i=.r 5-2 

(i = 113 



Mitche l l  and Speaker suggests  tkt Rt i s  neg l ig ib l e ,  i f  t 7 8. 

In o t h e r  words, t he  term Rt i s  simply be dropped from (4.2.3) 

i f  we es t imate  t h e  equation without f i r s t  e i g h t  observations.  

The model c a n  he e stimatod only i f  the  degree of polynomial, n, 

i s  known. '  itche ell and Speeker duggest t h n t  5 %  can be determined 

using nested OLS r eg re s s ions  (P. 331 )'. However, we heve estimated 

the  equation assuming t h a t  n=2. The es t imated equation s u f f e r s  

from' a u t b c i r r e l a t i o n  s ince  hrbin-Watson s t a t i s t i c  i s  s ign i f i can t .  

' he re fo re ,  t h e  equation need adjustments f o r  autocorrolct ion.  

Two of t h e  most commonly used t ransformat ions  are:  (1) Cochrane- 

Orcutt  methdd ; and (2)  Prais-Winsteh mcthod. But rcccnt  

i nves t iga t ion  on t h c  e f f i c i e n c y  of the  two methods suggcsts  

t h a t  l a t t e r  i s  t h o  most e f f i c f e n t  method f'or au tocor re la t ion  

a hornt ton, 1987). The ad jus ted  equa t ions  us ing  t h e  two methods 

a r c  given below: 

log  A t =  2.10 - 1.16 log Z2t J?= .73 . 

(224) (-6.0) 
L!4 = 079 

Pra i  +Win s ten  biethod (P-W) t 

l o g  A = 1 .  - 0.71 log z2t . . R~ = .0!3 t 
(40) (-0.8) 

It i s  very i n t e r e s t i n g  t o  f i n d  t h a t  G O  mothod of t ransformation 

g i v e s  b e t t e r  r e s u l t  than P-W d t h o d .  This  r e s u l t  i s  cont ra ry  t o  

t h e  f i nd ings  of Thornton. Maybe, G O  method i s  p re fe rab le  

t o  P-W method when both au tocor re la t ion  and lagged v a r i a b l e s  a r e  

presen t  which needs f u r t h e r  research.  ?he response funct ion shows 

t h a t  t h e  mpply e l a s t i c i t y  i s  0 .88 .  This imp l i e s  t h a t  a 1% 

increase  i n  t h e  r e l a t i v e  fncorne of rubber rc?duces .88% of a r e a  under 

tapioca.  



Concludina Reva_Fks. 

?he a n a l y s i s  shows t h a t  tho grok th  r a t e  of output  of 

t ap ioca  has  slowed d3wr durii lr  t h e  per iod under stud-.?, 1963/64-85/86. 

The por io&wiw a n a l y s i s  i n d i c a t e s  t h a t  i t  has  incressed  

r a p i d l y  i n  t h e  f i r s t  per iod,  1963/64-74/75 and decreescd i n  the  

second par icd,  1975/76-85/86. In o the r  wards, t ap ioca  production 

has  l o s t  more than two decades of  growth. 

A t  t h e  same time, t h e  mean i n s t a b i l i t y  i n  production 

and  i t s  components, a r e a  ~ n d  y i e l d ,  has  decl ined dur ing t h e  per iod 

f o r  t b e  S t a t e  a s  a thole .  The i n t e r  d i s t r i c t  v a r i a b i l i t y  i n  t he  

i n s t a b i l i t y  has  a l s o  dec l ined  dur ing t h e  period. In o t h e r  words, 

t h e  l e v e l  and v a r i a b i l i t y  was higher  dur ing t h e  n c c e l e ~ a t i o d  

per iod  of growth i n  tapioca production. The decomposition of 

ou tpu t  i n s t a b i l i t y  shows t h a t  t he  main source of i n s t a b i l i t y  

dur ing  t h c  per iod was from area  i n s t a b i l i t y .  An i n t e r e s t i n g  

f i nd ing  i s  t h a t  t h e  mva r i ance  between t h e  i n s t ~ b i l i t y  of a rea  

and of y i e l d  i n  t h e  docomposition formula i s  nega t ive  f o r  both 

periods.  In f a c t ,  t he  O O V R ~ ~ ~ , , O ~  i s  h igher  i n  the second 

period.  This  impl ies  t h a t  thc f a c t o r s  cmtr ibutcc!  t o  t h i s  

behaviour i s  s t ronger  dur ing tho  dece l e r a t i bn  period. This may be 

due t o  t h e  a l l o c a t i o n  of  f e r t i l a  land under t ap ioca  t o  p r o f i t a b l e  

c r o p s  l i k e  r u ~ b e f  and ~ n l y  marginal land with no s used area. 
a l t e r n a t i v e  use/for tapioca. 1,s .a. r e s u l t ,  t h e  i n s t a b i l i t y  in/ 

should rsduce and y i e l d  i n s t a b i l i t y  should increase .  

These(oppositc f o r c e s  might be respons ib le  f o r  t h e  above nega t ive  

covar iance between a r ea  and y i e l d  i n s t a b i l i t y .  

fhs hypothes i s  t h a t  f a l l i n g  demand cons t ra ined  t h e  

growth of ou tpu t  growth seems t o  be  empi r ica l ly  valid.  As a 

r e s u l t  of f a l l i n g  demand and lagged supply response,  t h e  market 

f o r  t ap ioca  became h igh ly  unstable.  The e f f e c t  of t h e  

f l u c t u a t i o n  i n  t h e  p r i c e s  i n  t h e  market on t h e  income o f the  



f a rmers  i s  est imated using s cobweb model. The econometric . 

es t imct ion  s!~ows t h a t  tfie m s r k e t  f o r  t a p i ~ c a  fol lows a  divergent  

cobweb which r e s u l t s  i n  t he  l o s s  of incondo f o r  t he  c u l t i v a t o r s . .  

Therefore, prof it motivated f prmers would minimise tho  ' r i sk  

by a l l o c a t i n g  the  area under tap ioca  t o  competing p r o f i t a b l e  

crops.  ?he competing e rops  a r e  s e l ec t ed  on t h e  bas9s of  

r e l a t i v e  p r o f i  t s b i  l i t y .  ; m e s e  a r e  proxied by r e l e t i v e  p r i c e s  
. . 

?djus.tc?.! cclr t h e  y i e l d  d i f f e r e n c e s  

i n  t h ~  absence of .any r e l i a b l e  time s e r i o s  e s t ima te s  on the  

c o s t  of production of crops. . Tho' . . s t a t i s t i c a l  a n a l y s i s  shows 
t h c t  only pepper and rubber have a c l e a r  &ventage over. t ap ioca  

i n  terms of g ros s  incdme pe r  u n i t  bf land during the period. 

Therefore t h s ' d e c l i n e  i n  a r e a  shou1.d be explained by t h e  r e l a t i v e  

income of t h e  two crops. The e l l o c a t i o n  model i s  v a l i d  only i f '  

t ap ioca  i s  no t  intercroppod with tho  compoting'crops; 

dnly rubber sat f  s f  ies t h i s  cs&ption,  . s ince  tapioca 

can be cu1tivstc.d a lorg '  with pepper. The a l l o c a t i o n  function,  with 

r e l a t i v e  incom of r u b b a i  i n d i c a t e s  t h a t  a Is% increase  

i n  the  r e l a t i v e  income of rubber reduces  t h e  a rea  under tapioca 

by .9 p a  cent.  

Two a r e a s  need f u r t h e r  work. F i r s t  i s  t h e  implication 

of f a l l i n g  demand and dupply on t h e  na ture .  of t h ~  cobweb. Also, 

t h e  s t a b i l i t y  of t h e  cobweb undm . . changing s lopes  of b6th . .  demand 
and supply. Ihe second a rea  of rebeerch i s  t h e  developmerit o f .  

a system approach f o r  t h e  es t imat ion  of supply response . 
s ince  t h e  Ccreage under h i f f e r e n t  c rops  =hinge a t  the same. time 

which cannot be modelled i n  t h e  traditional s i n g l e  e k a t i o h  

approach. 
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Table C. 

Paddy 

Area Prod. Y if. Id Index of 

(003 h c t )  (000tons) ( ~ l / h a )  Area Prod. 



Foot :*a t o  s -- 

f .  The consumption f i g u r e s  a r e  der ived f r o -  orkduction using 
t h e  proport jon of domestic c o n s u m p t i o n , , 7 ~ ~ ,  i n  1931 given 
i n  Table 73 (George, 1967, p. 21) .  

2. Buchanan (1939, 60-73) has  proved d iagramat ica l ly  . t h a t  t h s  
producer l o s e s  income under .d ivergent  coSweb cycle  bu t  makes 
prof it under convergent an.d:.osci l l a t o r y  cyclc. f. simple 
mathematical pr&f i s  given below. 

The cobweb becomes d  ivergent ,  o s c i a l a t o r y  or  convergent 
according a s  the  s lope  of t he  -subply funct ion i s  g r e a t e r  than,  
equal t o  o r  l e s s  than t h e  slope (abso lu te  va lue )  of t h e  demand 
function.  This  implies.  

I n t eg ra t i ng  both s i d e s  w i th  r e s p e c t  t o  p r  F 

Under compet i t ive  c o n d i t i o n s  

Therefore, S > D impl ies  1oss"of income, 

S = D impl ies  normal ~ r o f i t .  

S < D impl ies  dxcess  p r o f i t  which i s  over and 
above the 'normal p r o f i t !  
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