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I. INTRODUCTION

Kerala's agricultural growth has been stagnating for the
last decade or su. But crop spexific analysis shows that the
stagnation is more severe among food crops, especially rice and
tapioca. For example, the index of output of paddy has reached
its peak of 124 in 1975/76 from the base year 1962/63 and declined
to 107 in 1985/86. In the case of its substitute, tapioca, the
index of production has reached 225 (63/64 = 100) in 1972/73 and
then declined to 129-30 in 1985/86. But the area under both the
crops have declined absolutely during the period (see Appendix).
This would imply that for the two major crops, the production has
stagnated during the period. Although detailed'anaiyses are
available on the performance of two crops,

few attempts aré availakle on a §ystematic
testing of the hypotheseS/em?gggdpggg¥ ggggfogguglgﬁétematic
framework for the statistical testing of the above hypotheses in

the case of tapioca.

The outlihe of the paper is as follows. 1In section T we
teke up an analysis of the growth oé output and its components,
area and yield, for the period 1963/64 to 85/86. It also includes
a study on the instability of the-aFove indicators and its sources
during the perind. In section II, rm take up an empiri-al test
of the causes of stagnation. This jincludes the constraints imposed
on output growth by the demand for ftapioca and the profitability
of cultivation. In the absence of [any reliable time series data
on the cost of cultivation, the tegt is based'on the cobweb theorem.
Finally, section III discusses the¢ allocation of area under
taploca among competing crops which are identified'by the relative
price movement during the period ub ng dummy variable analysis.'
Based on the analysis, the acreage gllocation function of tapioca
has been estimated.



II. Interdistrict Analysis of Growth and Stability

Although statistics on tapioca are available for earlier
years, the estimates are based on scientific method=-crop cutting
experiments - only from 1963/64 onwards. As a result, the data
on output, area and vield arec not strictiy comparable for the
years before and after 1962/64 (Ninén, 1982, p. 24). Because of
this technical oproblem, the present study is limited to the
period, 1953/64-85/86 (see Appendix for the data).

The interdistript performance of output, 2rea and yield
can be seen‘frbm the graphs, 1 (a) =1 (1), given below. The graphs
clearly show that the index numbers of production in Quilon,
Alleppey, Kottayam, Ernakulam and Kozhikode have either reached
or gone below the level of production in 1963/64. This would imply
that these districts have lost two decades of growth of output,
In the case of area, it has reached the same level as in
1963/64 in all the above districts plus Trivandrum. In the case
of yield, it has increased marginally in all the districts except
Palghat and Cannanore. This finding is subject to the following
limitation as a result of the afea taken out for the newly formed
districts especially Malappuram in 1969 and Idukki in 1972. But
the index numbers of area in Kottayam and Ernakulam; 1 (c) and 1 (d),
have remained constant around 1972 and started declining only
after 1975/76. Therefore, the decline in area in Kottayam and
Ernakulam cannot be attributed to the formation of Idukki. This
is not true in-the case of Kozhikode since the area index has
declined, 1(h), in 1969/70. Thils means that the declining trend
has been accelerated by the area:taken out from Kozhikode for the

i

creation of Mallapuram. Howevef; our conclusion will not be

affected much, since the share of area in Kozhikode is only about
y
2 % (triennium average for the yagars, 1983/84-85/86) of the total

arca under tapioca in Kerala.



Another interestina point to note is the large variability
in the index numbers in all the districts except possibily in
Cannanore. Therefore, we have to develop a suitable methodology
for the measurement of the grow"h and instability of output and

its components. This is discussed below.
2.1 Growth of output, area and yield

The growth rate can be measured statistically using different
functional forms such as linear, semilog, Gompertz, logistic
curve, etc. (Chattopédhyay and Bhattacharya, 1987). However,
we have used oniy the semilog functibn,since it can be extended
to a second degree polynomial as a case of varying parameter
regressioh. This polynohial can then be usedtfo test the
acceleratidn, déccleratibn or constant grqwth rate as restrictions:
on the paramétéfs (Reddy, 1978). The lbgic behind the methodology -
is explained belbw. "If the growth rate is constant, then.it can.

be estimated by the semilog functions

(2.1.1)‘ In Y, = 35 + a;t + Uy
If the growth rate is changing, then the regression coefficient
'a1' is not constant but varying. This varying parameter can be
modelled as a function of time (idaddala, 1978). The simplest
function is to postulate a linear relationship between a, and 't' .

1
This would mean, .

(2.1.2) a, = a, + agt

Substituting (2.1.2) in (2.1.1),

(2.1.3) InY. = a. + at + at’ +

t 0 2 3 Ug



Note that if a, and a, are significantly differoent from zero
implies that the growth rate is not constant. The -growth rate-
is accelerating if_ 33%0 and decelerating if a3< 0. Moreover,
this functional form can also be used for the calculation of the
vear of the optimum in the following way.

For an optimum,

d (In v)/dt

a2 + Qaat =

Therefore, t = -a2/2a3

The value of 't' can be used for the calcuiation of the year in
which the growth rate reaches minimum or maximum. GCrowth rate
recaches the maximum if the second derivative is negative and
minimum if it is positive. The year given in brackets in Table
1 is obtained in this way; If a, = 0, then the growth rate
during.this period i~ =ither increasing or decreasing depending
on the sign of the paramecter ags But there is one important
difference between the former and the latter. In the latter

the growth rate has no optimum unlike the former.

Both the district level graphs and the statistical test
given 1n Table 1 clearly indica’: that there are two distinct
phases, acceleration and deéeleration, of tapioca production
during the period under study. Since the deceleration began as
early as in 1969/70 in Alleppey and as late as in 1981/82 in
Cannanore, it is very difficult to find a uhifqrm ycar which
deﬁaroates the two phases for all the.distriéts. For reasons of
comparability with earlier studies and the introduction of a new
methodology.in 1975/76, we have taken 1975/76 as the yeéf of
deceleration. This implies that the growth rate is different
before and after 1975/76. As a result, we have to estimate growth
rates separately for the two sub periods: 1963/64 to 1974/75
and 1975/76 to 1985/86,



Table 1. Trend in Growth Rates of Qutput, Area

and Yield of Tapioca. (1963/64-85/86)

‘Trend in G:dwth Rate

District . —~
Area Output © Yield

Trivandrum | D(1974/75)° '5(1976/77) ns

Quilon D(1973/74 - -D(1974/75)  D(1976/77)
Alleppey DE1969/70)  D(1973/74) D(1978/79)
Kottayam “D(-) .D(~). D(-)
Ernakulam -ns D(1977/78) ¢

Trichur D(1975/76) S(i9§6/77) b(1978/79)
Palghat p(1978/79) 6(1973/79) D(1979/80)
Kozhikode D(~) "D(1970/71)  D(1974/75)
Cannancre C D(1981)82  D{1978/79)

Source: GOK, Statistics for Planning (various issues).

Note: D:
C:

(=)

growth rate is t'2celerating.
constant growth rate,

the growth rate is decelerating for the entire
period.

nss not statistically significant.

-

de

The numbers in the brackets refer to the year in
which the growth rate rerches the maximum. The

year is calculated from the first order condition of
maximum growth in the polynomial exponential function.



The vrsvsl method is to estimate seperate regression for
the two periods. This assumes that tnere is a discontinuity in
the gwowth rate between the two periods. 3oyce's (1986) recent
empirical study -shows that thc assumption of discontinuity can
ogive misleading growth rates. He also suggests a new way of
cstimating the growth rates without the 2bove essumption., The

technique is given below.

Discontinuous growth rate for the two sub-periods could be
estimated separately using the following equation.

(2.1.4) In Y = ady + ayd, + (b1d1 + b2d2)t + u

1 for 1962/63 to 1974/75
0 otherwlise;

where d1

Q.
I

1 for 1975/76 +{o 1985/86

0 otherwise.

The discontinuity is eliminatec by a linear restricticn at the

break point, K,

a1 + b1K = a2 4 b2K

From the restriction,

(2.1.5) a + b,K - b.K and

2 1 1 2

]
[

Substituting (2.1.5) in (2.1.4)

InY = ad, + (a1 + bK - b2K)d2 + (b1 + b2d2)t + u

= a,d; + a1(1- d1) + b1(d1t + d2K) + b2(d2t - d2K) + U,



.1.6 InY = * -
(2 ) In a, + b1(d], + d2K) + b2(d2t d2K) + U,

This is called the kinked exponential model which is used: for
the veriodwise estimation of the growth rates. Obviously, b1 is
the first period growth rate r :d b2lthe second peric. growth rate.

Another issue that need to be tackled is the question of
arriving at .s single growth rate from the growth rates of
different districts. The standard econometric practice is to pool
the time series and cross—section data after testing the validity
of such a procedure. -However an alternative is being suggested
in the literature which is not often used in econometric work.,

The idea is to estimate each equation separately and adjust the
cocfficient towards a common mean (Maddala, 1978, p. 333). The

procedure is given below,

Suppose 2y is the growth ratc of the ith district. If

there are N districts, then the common growth rate is given by
A2" 2y, The growth rate of the ith district is adjusted
gy ® *131 + w2a) (w1 + w2) in the fo.lowing way.

where W, 1/estimated variance of a,

N 1
and w, = N (o) =
-

. U N
N-1 g

) =z(ai- a)2 -'g (estin ted variance of al)_
N~1 N -

In this case, the weight w, is very highmlative to w Therefore

i 2°
the adjusted growth rates remain the same as unadjusted growth rates.
The results are reported in Table 2.

At the same level, the growth rate of output and its
components are positive in the first period.and negative in the
second period. More or less the same paftern emerges at the

district level excebt the growth rate of area in the first



period.' Eventhoug~ the incrc:sc in the growth rate of yield in
the first period is highexr than thiw decline in the second

period, thc nzcative growth ratz in outpurt in the latter period
outweights the positive growth in the former period. As a result
tapioca has lost more than twce decades of growth. I is very
clear from the table that the st-gnation is dun to decrease in
area in thce absence of Bny steady increcasc in the yiecld during
this veriod. In pecriod I, yield incrcase led thc growth rate in
~lleppey and Ernakulam. In all other districts, the growth rate
in output is contributed by area increasc rather than yield
increase. But in the second period, negative growth rate in

area is reinfofced by negative growth rat> in yield. Therefore,
the growth rate inf¥g§§g%éuas mainly due to arza rather than yield.

The figures, 1 (a) & 1 (i), show that the index numbers
of output, arca and yicld fluctuate widelv. Therefore, the nature
and causes of such fluctuetions nced carcful examination. In
this regard quantitetiv: moasures developed to study similar
problems in international trade (Murray, 1978, for a suiVey)
are very useful., Specificelly, we follow Murray's analytical

framework for tke bresent analysis which is explained below.
2.2 Indices of instability and its sources:

The instability can be defined as the deviation from the
trenc. The counterpart of the measure in the regression
analysis is the variation which is not explained by the
regression equation. Therefore the instability index is based
on the trend eliminated value of the variables, There are
different measures of instabiiity depending on the method of
trend elimination. The simplest among them is the MacBean

index based on moving averagc. .This index is defined as:

-2
MBI = (100/n-4) k (\ X, = MAt\/MAt)-
t =3
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Table

Area and Yield of

2. Growth Rat-~s of Out3ut,

Tapioca (1963/64=74/75 and 1975/76-85/86

District Period I Period II

Area ‘ Output Yield Arca output yield
Trivandrum 2.66 3.44 ns -4,15 =2.86 ns
Quilon 4.80 8.57 3.78 -10,09 =12.93 -2.87
filleppey ns 3.73 3.74 ~6,10 =7.85 ns
Kottayam ns ns ne 6,61 =7.29 ns
Ernakulam ns 4,33 4,32 -3.01 ns ns,
Trichur 5,83 11.96 6,i2 -6.82 -10.09 -3.28
Palghat 6.89 11.94 5.04 ns ns ns
Kozhikcde ~3.45 ns 3.54 =12, 70 =17.,67 -4,92
Cannanore 8.44 15,57 7.12 ns ns -3.15
Kerala Méan 3.17 8.51 4,81 -7.67 -9.78 -3.56

Sources

Note

same as in Table-1.

Pe

Pe

rioa I

riod II:

1963/64-74/75

1975/76-85/86..
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where MAt is a 5 = vyear moving average of the Xt values
(output, yield or area) centered on year t. The calculated

indices are given in Table 3.

The mean instability index, at the state level, is higher in

the acceleration period than in the deceleration period.

Table 2. Instabilify Index of Area, OQutput and Yield of
Tapioca (1963/64-74/75 and 1975/76-85/86)

Period I Period II
District

Area Output Yield Area  Output Yield

Trivandrum. 12.49 4,85 8.04 7.75 5,80 7.57
Quilon 7.94 7.72 6.95 9.88 5.98 8.92
Alleppey 20.32 4.7 . 18.72  4.32  6.64 9.22
Kottayam 8.24 5.23 4,60  9.61 5,21 9.26
Ernakulam 18.80 © 9.65 14,38 5.80 3.57 4,62
Trichur 15.17 13.67 10.16 11,06 6.95 15.40
Palghat 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
Kerala Mean 16.32 10.30 12.54 . 9,31 7.21 7.97
c.v. (%) 57.10 60.40 50,60 48,40 41.60 42,41

Source: same as in Table 1.
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Although apea  instzbility is iigher than that ofyleid in both
periods, the difference in the ragnitude between ‘the two has narrowed
down in the second period. Palghat in the fi}st period and Kozhikode
in the second period have recorded maximum instability in output
growth. The same districts h::e also recorded the meximum area
instability. But in QH; case of yield, no such relationship holds
for the two districts. 1n.fact; Cannanore in period I and-Trichur’
in period -IT - have expérienced very high fluctuations in yield. The
interdistrict variability in the instability has also declined -

in the second,period. However, the contribution of the components

to the variance of the output instability and-its sources need
further analysis. This is measured in the following way (Murray,
1978).

From the identity,

In0 = InA+1InY,
But the instability is defined as A
~
NO-TIA0 = MA-TAR + InY =10V
In (oI) = 1In (AI) + In \YI)

where "A. " means that they a-e trend values from an exponential
growth function.
Taking the variance, we have

Var (In oI) = Var (In AI) + Var (In YI) + 2 Cov (In A,, In YI)

I'
The contribution of each component is defined as the ratio of the
variance of the component to the variance of the output. The
covariance term shows whether they are moving in the same direction
or in the opposite direction. The empirical results are given

in Table 4. |



Table 4. Components of Variance of Cutput
21963764-74775 and 1975776-85586.E

Var (In A Var (In Y 2 cov (In A, In Y)
District TVZ;'%ER'E% Var (In O Var (In 0) +~ .-

Trivandrum | .

Period I 164.3 69.3 -133.6

Period II 74.6 45,2 ~19.8
Quilon ;

Period I 76.4 20.3 3.3

Period II 31.4 88.3 ~19.,7
filleppey :

Period I 6.7 84.2 9.1

Period I1I 114.3 129.7 -144.0
Kottayam .

Period 1 49,9 45,8 4.2

Period 1I 40.1 34.4 25.5
Ernakulam

Period I 58.9 85,0 ~43.9

Period II 17.7 57.0 25.3
Trichur _

Period I 2.0 22,7 -6.7

Period II £3.1 130,8 ~94,6
Palghat

Period I 87.8 30.2 -18.0

Period I1I 85.6 23.9 -9.5
Kozhikode

Period I 64.8 18,8 16.4

Period II 92.0 47.3 -39.3
Cannanore

Period I 9.2 27.3 63.5

Period II 245.4 83.6 -228.4

Kerala (Mean)
Period I 65,7 46.1 -11.8
Period II 85.0 7.1 =56, 1

Source: Same as in Table 1.
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It is intercsting to note that the contribution of the
variance of area and yizld instability tc the variance of output
instability hes increased although the mean instability
indexes have roduced during the period. Moreover, the contribution
of area instsrbility to output variance is higher than that of
'yield variability in both veriods. In other words, the relative
importance of area instability remains the same during the period.
The covariance term is negétivé, at the agarcgate level, for
both the periods. But its value has increased fivefold in the
second period. This would mean that the féctors—the fertility
of the soil and the cl1mate-contr1but1ng to the movement of the
1nstab111ty in area and. y1e1d in the opposite dlrert1on have

become stronger in the second period.

It must be mentioned that the state level finding is
not valid even for a single district. This reminds us the
dangers of ignoring the yregional dimension of the problem.
The contribution of area instability to the variance of output
instability has reduced in the second period for six districts.
But it shows an increase at state level. An examination of
thc Table shows that it is due to the unusually high value of
Alleppey and Cannanore, At.the same time, the contribution of
yield instability has incrsased during the period for six of the
nine districts. This is consistent with the State average. For
majority of the districts, the covariance is positive in the
first period and negative in the second period. The positive
covariance in the first period is not consistent with the
findings at the state level., This is again due to the high
negative value of Trivandrum. Therefore, it can be concluded
from the regional analysis that the contribution of area has
decreased andg vield increased during the péridd for majority of '
the districts., It can aiso be stated that the positive covariance
in the first period has becomg negati?e'for a majority of the

districts. This finding can be intcrbreted in the following way,



In the first period, more fertiles lzand was brought under
tapioca which was primarily responsiblc for the yi2ld incroase
sincc there was not any technical change in the production. s
a result, instebility in both arcez and yicld incrcascd which
o¢x2lains the positive Eovarianco~of the *two in most of the
cdistricts. 1In the second period, tho arca which has alternative
us>s has been shifted away from tapiéca lcaving only more or
less steble marginal land of low quality under cultivetion.
Thereforz thc area instability has decreascd and that of vicld
incrcrsad.,  This would explainlthe negative covariance in thc

sccond period,

Our anelysis thus far has bion concentrated on the different
aspccts of the performance of tapioca vroduction. From the policy
point of view, it ig very important to undecrstand the causcs

of stagnation.
III Empirical .nalysis of the Causcs of Stagnation.

In an 2arlicr papcer, wi have developed an analytical
framework to coxplain the agricﬁltural stagnatién in Kecrala
(Xannan and Pushpang~dan, 1987). The test based on the growth
rate version of the productivity of land and real wage rate
(nominal wagc/prico of output) shows that cultivaticn of
tapioca is profitable. Therefore, alternative models have to be
develcped to explain the stagnation in its production. These

issues arc taken up for detailed empiricel analysis below.
3.1 Demand constraints; an empirical test.

It is argued that the demand has constrained the growth of
tapioca production (Ninan, 1982, p. 58). The demand for tapioca
comes from two sourccs: (i) as a substitute for ricc; and

(2) as an intermediate input for industrics. However the industriel
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demand is not increcasing becarse of its uneconomical price due
to low productivity (George, 1987, p72). :Therefdre the growth
of output is detcrmined by the consumption demand. The consumer
demand depends: on its own price, price of its substitute, rice,
and the leve! of income. Let "ns analyse the behaviovr of these
factors during the period under study. 1In the firsf_period,
1963/64—74/75,_the price of rice relétive to tapioca was high
comparad to-the relative price in the second period, 1975/76-
85/86 (George, 1987, p. 41). Therefore, the deand for tapioca

in the second period should be lower than the demand for the
period. In the case of income effecf, the doir nd sﬁculd be iower
since tapioca is an inferior substitute. Therefore, both factors,
price and income, have contributed tothé decline in the

demand causing fhe decline in production. But this hypothesis
has not been tested with the available data,

We test
this hypothesis in. the following way. First, we specify and
estimate the demand function for tapioca and using the estimated
demand function we calculeste tne mean per capit: consumption for
the two periods. If this hypothesis is valid then the per capita
demand in the second period estimated from the model should be
less than the per capita demand-in the first period. From our
knowledge on the consumer's preference for tapioca, the demand

for tapioca can be specified as:

D = D (Pt, pr,v)
Where Pt: Price of tapieca,
P}: Price of rice,
Y ¢ per capita income,
D : per capita consumption.
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The effect of the vari:-hles on the demand for taploca is
given by the sign on top of it. Tt indicates that the effect of
own-price is negative, price of its substitute positive, and the
income of the consumer negative., The income effect is negative
since tapiocc is an inferior substitute for rice for low income
consumers., Different linear versions of the model were tried

and the one with theoretically expected sign'is given below.

D = 12.0 - 0.009Y + 0.051 P - 0.135 P, + 0,589 t
(10.5) (=2.7) (3.3) (-1.5) (2.6)
2 = 64
D-W = .79

Since our aim is only to estimate the demand for the two

periods, we have used the above equation eventhough the Durbin-
Watson statistic félls in the inconclusive region, -The estimated
per capita average demand for the first period is 0,35 Kg. and
-0.,67 Kg. for the second period. This scems to suggest that the
demand has constrained the growth of tapioca production in the

during the périod.

This finding in itself is not a convincing argument for
stagnation unless it is shown *“hat the market constraints
imposed by falling demand affect the profitability of cultivation,
A cursory look at the movement of prices suggest that the
market is unstable. In fact, an year of high prices would be
followed by increase in ®rea and low prices would be followed by
decrease in area under cultivation (George, 1987, p. 38).
Therefore, thc cultivation of tapioca is subject to increased
risk. The cffect of this risk on the profit/loss of the cultivator
is explained below with the help of cobweb theorem,
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3.2 Profitapility: a test .sing cobweb theorem

We use the following version oI the cobweb model for
the analysis of the stability of the markét and its Iimpact on
inceme of tae producers. In this model (Nerlove, 1958, p. 56)
demand is assumed to be a function of current price and the supply
function of lagged price.. We introduce time as an additional.
variable in the specification to include all other variables
that influence both demand and supply systematically.,
Therefore the modified model becomes,

Demand function,

St = b0 + b1 £ =1 + b2t
In equilibrium.
Pt = (oo - ao) + b1pb{i_ + (bz—ang.
a1 a, a,

In first difference,

2-a2) + b1 (P

34 3y

P-P-1 = (b

t Pt APyl * O

..Depending on the coefficient of the lagged  price
variable, b1/a1, we can identify three types of cobweb cycle.
If the absolute value of the coeffieient is greater than 1,
the cycle is divergent; equal to 1, dampant; and less than one,
convergent. DBuchanan's (1939) theorem con cobweb model states
that under a divergent cycle farmers producing mainly for the

market incur loss. Therefore, the stagnation can be explained



if we czn show that there exists a divergent cobweb cycle in
this market. 1In fact the first differcnoc version of the
model shows that it is a divergent cycl~ as is evident from

the equation oelow:

Y - - - - | - =
D =P, =1 5,1 1.64 (PH P ) R 48

t +2

(1.4) (-4.3)

Sincdthe absolute value of the ratio of the slope of supply to
demand is grecat:r than 1, the tapioca market follows a diwergent
cobweb cycle. This implies that the farmers lose income

along the cyclez. Therefore producers interested only in profit
will shift acreage under tapioca to other competing profitable

crops. This aspect is taken up in the next section.
IV. ‘creage Allocation among Competing Crops

The empirical analysis clearly shows that the sources
of stagnation are falling demand coupled with high unstability
in the market resulting in loss of income. In such a situation
profit motivated farmers shift the area under tapioca to other
competing crops. In order to identify sich crops that might have
gained area from tapioca, we have given the index numters of
area under major competing crops in figure 2. Among the five
crops, only rubber and cashew show substantial increase Iin area
during the second period when area under tapioca declined.
Howecver, farmers shift area to these crops only if these crops
area relatively profitable., The profitability of the crops

is taken up in the next section.
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3.1 Relative profitobility of competing crops.

The area under tapioce will k2 allocated to another
crop, only if thc farmers erc convinced that the crop is
relatively profitable. The pest indicator would have been
thé relééive profitabllity of the compcting crops. Unfortunately,
no such information is available for all .the crops. Instead,
we have used the relative price as a crude meesure of relative
profitability. This has been gxamined using dummy-variable

functional form which has several advantages for our purposc:

where. P, , the price of competing crops,

31

Pt' the price of tapioca,

D = 1 for the period 1975/76-85/86,

= 0 ofherwisc.

Several observations can be made abovt the zbove model
(Goldberger, 1968). The int'rceﬁt term is the mean relative
price for the first pcried, 1963/64-74/75. The slope 1s the
change in the relative price in the setoird period, 1975/76-85756.
Therefore, the mean rélative pfice in fhe sgcond period is
given by tho sum of the inte cept andf%lope. If tho mean
value = 1, then the prices are the sa@e. If it is less than 1,
then the relative price is moving in favour of taplioca; and
if» 1, it is against tapioca. But the farmers are interested
in the income not in %the price as such from a given area, In
such a situation another version of the model is used which

deals with relative income position.

pivi/ptyt = by, + b0

Where Y the yleld of ith crop,

i?

Y the yield of taploca.

t,
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The results based on the above models 2ic. given in Table 55

Table 5, Relative I'rice and Income of Comreting Cro
ZKerala: 1963764—857865

- -
Relative Price Relative income
Coconut RP = 086 + 0.26D R%=.20° RI = 0,36 — 0.04D R° = .01
(12.6) (2.5) (11.8) (=.1)
Rubber RP = 0.69 + 0.01D R =,001 RI = 0.58 + 0.29D B> = ,54
(13.7) (.1) (14.2) (5,0)
Cashow RP = 1.19 + 1.05D RZ =.51 RI = 0.54 + 0.01D R®'= .001
(7.7) (4.6) | (11.6) (.2)
Pepper RP = 0.89 + 0,47D R2 =,31 -RI = 0,36 + 0,21D R2 = ,34
(8.3) (3.0) (8.7) (3.3)
Banane RP = 0.85 + 0.11D R® =.14 RI = 0.39 = 0.02D R? = .03
(20.5) (1.8) (15.7) (~.8)
s

Source: same as in Table 1.

The mean relative price for the first period is

highest for cashew and 10West‘for_rubber. Only cashew had

é price advantage over tapioca in the first period since its
mean rélative price is gréater than one. The maximum increase
in price in the second period is for cashew followed by pepper
and coconut. It is also worth noticing that the crops which
have gaine S??ggm}nprease during the second period are cash
crops meant for exports. But yield adjusted relatiye price

movements have some interesting findings. Rubber, not doing
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well in terms of relative_priée;Ahas become the most profitable
crop in bbtﬁ'périodg. The'p;iéo advantage éf coconut and
cashew Héd’&fééﬁpearéd in the second bcriod when the vield
adjuéfhéﬁfs‘wefé héde. Oniy‘peppér Sﬁows pfioe increase over

tapioca by both tests.

This finding is used for the estimation

of the acreage allocation of tapieca-to competing crops.

4.2 Estimation of acreage allocation fuhnction.

The relative price analysis clearly shows that rubber
and pepper have distinct advantage over tapioca in the second
period. . THerefore, -the area under'tapidca’eén be allocated'to
rubber and pepper if the ‘Tarmers are profit maximiseré.

But the relative ‘income of Tubber is higher than that of pepper
in both periods. As a result rubber becomes the only competitor
for the area under tapioca, The farmer's allocation decision
is based on expected real income. Therafore, the allocation

function becomes:

4o = £ (RI%) -
Where A: area under tapioca,

RI*: the expected income from rubber relative to

tapioca from a given unit of land.

In order to estimate the function we have to specify the
expected value in-.terms of observed orice. Assuming that the

expectations are based on past prices, we have

At = f (RIt _1, RIt_2’ooon)
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Although several methods are available for the estimation of
distributed lag models, we have used a simple distributed lag
technique—the polynomial inverse lag- prorosed by Mitchell and
Speaker (1986). The advantace 2f this method is that it can be

estimated using ordinary'least scu ares technique . Following
Mitchell and Speaker (1986:331=2), the estimated equation becomes:
(4.2.1) In At = a0 + E w1 In RIt-i + ut

=1

Now the weights 'w' are approximated by
n
(4.2.2) w; = S a5/ 1-1,...., 00

j=2

Where the 'a's ! are the parameters to be estimated. The welghts
are assumed to fall on an nth degree polynomial in 1/(1 +1)
where 'i' is the lag number.- Substituting (4.2.?) in (4.2.1)

o= D
(4,2.3) 1n A = a,. + &5 in RI
t 0 1=1 322 T;&T)J t-i + uy

Il
[
o
+
(S
N
Iy
n
5
oy
[
‘-r
!
[
+
=y
ct+
+
(=
(24

i=1 i=1
n
= ap + a By H R ruy
J=2
Where, Z = ak in RI t-1 3=2 n: R.= . a.ln RI
I W D D T
1=1 1=1 3=2




Mitchell and Speaker suggests thet Rt is negligible, if tY» 8.
In other words, the term Rt is simply be dropped from (4.2.3)

if we estimate the equation without first eight observations.

The modei.éan be e stimated only if the degree of polynomial, n,

is known. Mitchell and Spesker suggest that it can be determined
using nested oLS regressions (p.‘331). However, We have estimated
the equation assuming that n=2. The estimated equation suffers
frém'autbcdrreiation since Durbin-Watson statistic is significant.
Therefore, the equation need adjustments for autocorrelation.

Two of the most commonly used transformations are: (1) Cochrane-
Orcutt methdd $ and (2) Prai s=Winsten mnthod. But reccent
investigation on the efficiency of the .twp mothods suggests

that latter is the most effi cient method for autocorrelation
(Thornton, 1987). The adjusted equations using the two methods

arc given below:

log At = 2.10 = 1.16 log Z2t R = ,73

(224) (=6.0) DA =.79
Cochranc=Oroutt Mcthod (C=0):
log 4, = 0 84 - 0.88 log 2 R2 = 453
t o . [ ] Qt [ ]
(122) (=3.7)
Prais-Winsten lLiethod (P-W):
log A, = 1.25 = 0.71 log 2., R®> = .08
t -2t - *

(40)  (-0.8)

It is very interesting to find that C-0 mecthod of transformation
gives better result than P=W meéthod. This result is contrary to

the findings of Thornton. Maybe, C-0 method is preferable

to P-W method when both autocorrelation and lagged variables are
present which needs further research. The response function shows
that the supply clasticity is 0.88., This implics that a 1%

increase in the relative income of rﬁbber reduces .88% of area under

tapioca.



Concluding Remarks.

The analysis shows that the growth rzte of output of
tapioca has slowed down duriac the period under stud’, 1963/64-85/86.
The periodkwige analysis indicates that it has increased
rapidly ia the first period, 1963/64-74/75 and decreased in the
second pericd, 1975/76-85/86. In other words, tapioce production

has lost more than two decades of growth.

it the same time, the mean instability in production
and its rcomponents, area and yield, has declined during the period
for the State as a whole. The inter district variability in the
inst2bility has:also declined during the period. 1In othér words,
the level and variebility was higher during the acceleration
period of growth in tapioce production. The decomposition of
outout instability shows that the méin source of instability
during the period was from areca instability. An interesting
finding is that the oovaritance between the instcbility of area
and of yield in the decomposition formula is negative for both
periods. In fact, the covaria..ce is higher in the second
period., This implies that thc factors contributed to this
behaviour is stronger during the dece@eratibn period. This may be
due to the allocation of fertile land under tapioca to profitable
only marginal land with no

crops like ruabefsaﬁged area.
alternative use/for tapioca. 4s a result, the instability in/
should reduce and yield instablility should increase,

Thosdopposite forces might be responsible for the above negative

covarlance between area and yleld instability.

The hypothesis that falling demand constrained the
growth of output growth seems to be empirically valid. As a
result of falling demand and lagged supply response, the market
for tabioca became highly unstable. The effect of the

fluctuation in the prices in the market on the income of the
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farmers is c¢stimated using a cobweb model. The econometric
estimation shows that the market for tapioca follows a divergent
cobweb which results in the ioss of incone for the cultivators.:
Therefore, profit motivated farmers would minimisé the risk

by allocating the area under tapioca to competing profitable
crops. The competing erops are selected on the basts of
relsative profitability,’ fhese are proxied by relet1ve prlces
adjusted for the yield differences

in the absence of -any reliable time series estimates on the
cost of production of crops. . The'statisticel analysis shows
thet only pepper and rubber have a clear advcntage over. tepioca
in torms of gross income per unit of land during the period.
Therefore the decline in area should be explained by the relative
income'of the two crops. The allocation model is valid only if
tapioca is not intercropped with the competing crops.

Only rubker satisfies this sssumption,  since tapioca
can be cultivatazd alorg with pepper. The allocation function, with
relative income of rubbzr, indicates that a 1 % increase
in the relative income of rubber reduces the area under tabioca

by .9 per cent.

Two areas nced further work. First is the implication
of falling demand and supply on the nature of the cobweb. Also,
the stability of the cobweb uncor changing slopes of both demand
and supoly. The second area of research is the development of
a system approach for the est1mat1on of supply response
since the =acreage under aifferent crops change at the same. time
which cannot be modelled in the traditional s1ngle aquatldn

approach,



Year
1063/64
1964/65
1965/66
1966,'67
1567/68
1968/69
1969/70
1970/74
1971/72
1¢72/73
1973/74
197::/15
1975776
1076/77
1977/78
1978/79
1979/80
1980/81
1981/82
1982/83
1983/84
1984/85
1985/86

Table A: Area

TRIV..NDRUM

" Area Prod.’
50183.00 642520,00
48114.00 691802.00
53844.00 758662.00
59228.00 823269,.00
72735.00 1042293,00
65385.00 747351,00
62937.00 823216.00
70084.00 834700,00
76111.00 1277904,.060
76111.00 997815,00
76111,00 1147754,00
78625,00 1176230,00
72035.00 1029296,00
66633.00 946189,00
50668.00 711885.00
55796.,00 813506,0
49362,00 85050700
56545,0C 965789.00
60220,00  9048N10,00
53733.00 859728.00
55432.00 993896.00
52629,C0 811539.70
51010.00 769231.00

Yield

12.80
14.38
14,09
13.9C
14.33
11.43
13,08
11.91
16.79
13.11
15.08

14,29
14,20
14,05
14.58
17,23
17,08
15.60
16,00
17,93
15.42
15,08

QUILON
Area
54841,00
53089,00
57599.00
63359.00
94165.00
100889, 00
101813.00
00965, 00
94TIE OO
94745, 00
9474% , 00
9968¢, 00
82538, 0C
85816.00
79365, 07
58150.0N0
64391.0"
59097, 0N
6451, 00
5542F , 00
41624,00
42093,00
35614,.00

26

APPENDIX

Output and Yield of Tapioca

Prod..
605803.00

626150.00

695220, 00
19118.00
1292885. 00
1450784.00
1652125.00
1649195.00
1604980,00
2013331.""
1761310.07
1820688, 00
1595363,00
141.1248.70
17N3967,00
938175.70
1031256, 00
989875. 00
82697°,00
9°3428.0N
595223.00
713897.09
487200,00

Yield
11.05
11.80
12.07
11.98
13,73
14.38
16.23
18.13

16,94

21,25
18.59
18,27
19,33
16.48
12,65
14,50
16.00
16.75
13.68
16.30
14.30
16,96
13.68

ALLEPPEY

Area
26590.00
24060,00
23085.00
00267400
25113.00
22901.00
24008.00
19715.00
19124,00
19124,00
19124,00
19124,00
24568.00
28677.00
23369,00
20648,00
19065, 00
19592,00
19094,07
14972.07

11900,07°

10764,70
11102,00

A = 1000 hectares

O = 000 tones

Y = hectare

KOTTAY AM

~ Prod. Yicld iwrea
233639.00 8,79 39263,00
350314,00 14.56 41413,00
349211.00 15.13 43815,00
230857,00 10,37 42838.00
328980.00 13,10 32526,00
287408+00 12,55 37888.00
574271.00 23.92 37107.00
351321,00 17,82 37120,00
284565,CC 14,88 39008,00
345188,00 18,05 3804C,00
458267,00 23,44 38420,00
356663,00 18,65 40120,00
412720,00 16.80 35429,00
433596,00 15,12 40262.MN0
349688.00 14,90 30714,70
314263.0n 15,22 26957,nn
306947.00 16.10 24015,00
292917,00 13,93 23003,00
266934.00 13,98 2456",00
251979.00 16,83 21468.7°N
242522,00 21,38 23M08.00
158661.70 14,74 27084,00
192065,0" 17,30 19711.00

Prod,
621016,00
T727626,00
755809,00
732873,00
597503.00
692057,00
689819.00
690432,00
956186. N0
813023,00
313243.00
827676,00
636959, 0C
812487, 00
5M6167,70
448025, N0
481501.0°C
408983. 90
ans524n 00
445n32,70
4827n8,00N
406972, 00
390A77,00
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Table A (Contd......)

Year
1963,'64
1964/65
1965/66
1966/67
1967/68

1968/69:

\Oux\43
1970/71
Aqu\qo
_O.‘O.‘ 3
_oq*\
\Jﬂ
“u\ev.h
4@. ) \NN
197178
1975779
70/80
10B3/81
1981/672
1982/83
1983/84
1984/85
1985/86

Area
12208, 30
12208,00
19687- 00

20537, 00

22214,00
16247.00
17372400
11381.,00
$0812.00
1007000
‘AO\\..(

$413¢,00

G20 ~ +J

8377.00
14207,00
£836.00
7479,00
7756400
3694,00
3154,00
3361.00
3850.20
3461,00

KOZHIKODE

Prod.
101102,00
150158.00
201595, 00
289572, 0C
275898, 00
207562,00
279900,90

186535.00

173533,00
159432,0C
178560,0N
163743, 00
167970,00
96715,00
169785,00
94722,00
92852,00
99277,00
49426,00
38952.00
39929,00
29607.00
39282,00

Yield Area
8,28 5861,00
12,30 7726.00
10,24 ~ 7523,00 .
14,10 5956,00
12.42° 3786.00
12.80 &822.00
16,14 - 8759-0%
16,39 7136.00
16.05 6994.00
14,60 7344,00
16,19 7711,00
14.70 8251.00
18,21 21499,00
11.28 22706,00
14,28 21329,0C
10,72 23461,09
12.43 18322.00
12,80 18765,00
13.38 17963.00
12,3% 18711,00
11.68 18124,00
7.69 17196.00
11.35 8715.00

CANNANORE
Prod.
51500..00
67885.00
66127.00
'89518.,0U0
111904 «C0
89896. (C
109225,
91269.10
159813,00

156488 .00

151839.00
2171865 .0C
wQMbMC,CO
41276500
346596.0.)
371153,80
28124%,00
342967.C0
274834,00
288711,00
276029,00
262583,00
177955,00

28

Yield Area
8.79 _.209.91
8.79 - 209.3Y
G.TS 229.68
15.03 224.65
16.4Y  297.65
0,10 206.66
LR T 295,08
0.7 253,60
2% 8. (03.3C
1.5 304.8C
10 £7 30£.45
25,37 317.38
IR o
18,17 323 28
15,25 289,72
i3.87 273.48
15,35 245.76
18.6% 244.99
15,30 248.07
15.43 227.62
15.23 233.01
15.27 216,74
20,41 202,92

KERALA

Prod.
2523.97
2763.20
3095, 66
3409.67
4198 56
4081, 2
3665 .76
461719
5426.28
5662.35%
5659.52
5625.12
5390.22
5125.52
47188.,57
4044.50
4088,92
4060.91
3745.14
3848.72
3903.17
3694.27
3276,.88

Yield

120.24
131.98
134.78
.(A..Nm
141,05
137 .5

157.835
157. 26
186,76
184,68
176,96
164,90
158.55
144,57
147.89
167.74
165,76
150.97
169.09
167,51
170.45
161.49
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Table B (Contde....)

Year

1963/64
1964765
1965766
1966/67
1967/68
1968/69
1965/70
1970/71
1971/72
1972/73
1973/74
1974/75

1975/76.

1676/77
1977/7¢
1978/79
1979780
1980/81
1981/82
1982/83
1983/84
19¢./85
1585/86

Area
100,00
- 83.19
99.18
117,73
168, 65
110.97
113.68
105.99
- 98,68
87.21
88.08
88.97
124.93
104,78
109.54
102,45
Qw . \40
91.10
90.51
78.82
26.80
75.76
74.60

ERNAKULAM

Prod.
100,00
66.28
76.60
58.98
147.91
103.09
. 97.55
109.92
119,53
139.13
99.08
9¢.23
159.76
166,11
130.75
113.09
120.02
118,58
119.96
102,43
124.53
1G1.27
294,03

Yield
100,00
79,57
77.24.
50.10
87.70
92 ,90.
§5.81
103.70
121.12
159.53
112.48
111.93
127.87
101,27
119.37
110,39
139.08
130.17
132.53
129.97
143,47
133.43
125.91

Area

109, 00
110.16
89.24
156,23
221,70
1£7.18
160,46
177,21
180,10
180,00
180.00
185,37
262,68
198,99
164,15
137.%
143,54
133.54
132,01
118..49
105,74
122.59
118,96

TRICHUR

Prod.
100,00
88415
114.89
201.68

287.20

264 .63,
213,53
297.0N
379.28
403.26
394.85
390.16
404,86
329,58
342,32
277.53
205,30
207.26
108.22
25060
254,51
181.14
160,20

Yield
100.00

80.02

128,74
129.79
129.54
168.36
133.07
166,65
210,71
224,03
219.36
209,91
154,13
165,63
208.54
148.21
156.52
170,18
141,72
211,50
203.53
147,64
131,66

30

v\.agI\.—u._.-

Area

100,00
237,01
244,56

269.03
406,23

835,01
775.00
307.01

440,48
462,50

485,61
505,02
300,79

300.3¢
(AT74.06

591.35
468,16
477.49
480,14
284,55
490,56
472,62
451,66

vuoa.
100,00
320,22

272.50

377.38
300.13
1174.90
1025,65
424,14
572.84
1057.55
1135,49
106,90
456455
530.98
744,09
948,57
773,65
722.23
777.92
T52.74
744,64
952,48
645.73

<meQ
100,00

1135.119

111,42
140,27

73,88
140,71
131.66
109,59

130,05

228,66
233,83
199,38
151.78
176,77
156,96
160. 41
165.25
151,26

162,02

155.3%
151.79
201.53.
142,97
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1962/63
1963/64
1964/65
1965/66
1966/67
1967/683
1968/69
1969/70
1670/71
1971/72

1972/73

1973/74
1974/75
1975/76
1976/77
1977/78
1978/79
1279/80
1980/81
1981/82
1982/83
1988/64
1984/85
1985/86

Table

Area
(009 het)

202,66
895,08
801,12
802.33
799,44
809,54
873,87
£74.06
874.80
875,20
273.70
874,68
881.47
884,97
854,37
840,37
799.24
793.27
801,70
806.85
778.49
740,09
730.38
678.28

32

Index of

100,00
100,00

99.81

99,60
100,86
108.87
108,90
108.99
109,04

108,85
108.97

109,82
110,25
106,44
104,70
99.57
98.83
99,88
100,52
96,99
92.20
90.99

C.
Paddy
Prod. Yisld
(000tons) (Ql/ha) Area
1093.21 13.62
1128.,00 14,01
1121.38 14,00
997,49 12.43
1084, 06 13.56
1123.90 13,88
1251,35 14.32
1226,41 14,03
1298.01 14,84
1391,72 15,24
1376,37 15.75
1257.07 14,37
1333,93 15,13
1364.87 15,42
1254,00 14,68
1294.64 15,41
1273.32 15.93
1298, 70 16,30
1271.96 15,77
1339.39 16.60
136,20 16.78
1207.92 16,72
1255.,90 17.20
$173.05 17.29

834,50

Prod.

100,00
103,18
102,58

91.24

99,16
102,81
114,47
112,18
118.73

125,90
114,99
122,02
124,85
114,71
118.43
116,48
118,89

116,35

122.52
119,48
110,49
114,88
107.30

Yiel d

100,00
102,87
102,77
91.28
99.56
101,93
105,14
103,02
108,94
113,40
115,66
105,52
111.11
113,24
107.77
113,11
116,97
120,30
116.49
121.88
123.19
119.83
126,25
126.98
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Foot ‘‘otes

The consumption figures are derived fro oroduction using
the proportion of domestic consumption, 77%, in 1931 given
in Table 13 (George, 1967, p. 29).

Buchanan (1939, 68=73) has proved diagrzmatically ‘that the

producer loses income under divergent cobweb cycle but makes
profit under convergent and oscillatory cwcle. /. simple

mathematizal pro6f 1s given below.
The cobweb becomes divergent, oscillatory or convergent
according as the slope of the -supply function is greater than,

equal to or less than the slope (absolute value) of the demand
fungtion. This implies.

i.e. dSZ dD
dq & dq

Integrating both sides with respect to 9;};9,

Jengha -
<
S _;i% D
Under competitive conditions
MC = S; P = D
Therefore, S>» D implies loss of income,

S = D implies normal orofit.

s <« D implies dxcess profit which is over and
above the'normal profit!
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