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Abstract

arc comprised of marginal and small category, volatile movemcfits in NR prico, (hough mild, would adversely cfTcct on the staying
capacity of fanners and lliercf<>rc on tl\cir invesinieni decisions in tarming. Iniroduciion of new economic policies in and tlie
subsequent iiucgrntion of domestic market with ihe intentniional economy brought in volatility in ll\e price miu cment of pi inuuA
commodiJies than ever before. Markei inlegration was sought lo be achicvci) by rcjnovinjj non-tarilT resiriciion.s on cMernal iriiile
o fAR and NR based products. Volatility being an Inevitableoutcoineof market inlcgratiofi, .stability in NK price, which the I'annor
enjoyed for the past several decades is now greatly undermined. Given the structureof.NR holdings and the type of fanners in li\diu.
frequent and violent fluctuations in daily pricc movement of XR may leave adverse impact on NR supply. The present study
analysed the stability/instability and the sources of instabiliily in NR price during pre and post-liberalsation periods. In the pre-
liberalisation period, supply side variable contributed to the volatility In NR pricc. It appears to be rather logical bccause the rate of
growth in demand for NR derive from the rate of growth in gross domestic product, which has grown more or less at a constant rate
until 1991-92. On the contrary, demand for NR became more volatile in thepost*liberalisation period as part of it originated from the
export market in the form of demand for rubber based manufactured products. As a result, demand side variable too contributed
significantly to NR price instability In the post-liberalisation period. The contribution loNR pricc instability from supply side factor
still remain robust resulting to a cumulative cflect on price instability in the domestic market during the post-lihcralisati*vn phase.
The macro economic implication of the finding is that the NR price tbmiation is increasingly being shit\cd from domestic market to
international market and, therefore, any change in the world econotnie scenario might leave profound iippact on NR price in the
T uia#! »» domestic market in the po.st-liberalisation phase.
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Introduction Market integration was sought to be achieved by
removing non-tariff restrictions on external trade of
Natural Rubber (N'R) and NR based products. Volatility
being an inevitable outcome of market integration,
stability in NR price, which the fanner enjoyed for the
past several decades is now greatly undcm\ii\cd. Given
the structure of NR holdings and the type of fanners in
India, frequent attd violent fluctuiuions in daily piice
movement of NR may leave adverse ttnpaci ott XR supply
{Mohanakumar and Chandy, 2005).

Pricc is a crucial variable influencing the
investment decision of farmers. Response functions in
agriculture modeled to measure the price elasticity of
supply and acreage includc currcnt pricc as well as the
normal pricc expected (Nerlovc, 1958; Mitchell and
Speaker, 1986). In a scenario of crops competing with
one another for area, relative price oi'thc crop in question
too assumes significance (Narain, 1958). Tor amiuals,
length ofthe distributed lag in pricc expectation is often

confined to the immediate previous year price whereas I has been reported that mild but frequent

for perennial crops the lag lengths of previous year prices
arc distributed over a period and pricc expectation
coefficients are obtained by averaging lagged price in
the past.

Introduction of new economic policies in 1991 and
the subsequent integration of domestic market with the
international cconomy brought in volatility in the pricc
movement of primary commodities than ever before.

fluctuations in NR price in the 1960s and 1970s, was
replaced by violent but less frequent nuctuations in the
1980s. (Lekshmi e(a(.,1996). The degree ofvolatilityin:
NR price was found to have deepened in the post-
liberalisation phase compared to the preceding period
(Mohanakumar and Chandy, 2005). In an analysis of
mean earning instability per hectare ofland forten major
crops grown in Kerala for the period 1962 to 1985 was



found thai Instability Index for NR ranked seventh (from
lop indcscending order) during the period Gem1962 to 1976.
In the second phase from 1976 to 1985 earning instability
of NR did further improve as the instability index moved
down to 8" position (Kannan and Pushpangadan, 1990).
However, studies on price instability of primary
commodities have the following common shortcomings:
(i) arbitrary periodisation; (ii) statistical explanation to
instability varialions, which are devoid of policy
interventions; (iii) impact of price instability on
investment in farming is often ignored in the analysis
and, (iv) instability analysis takes nominal pricc and the
cffcci of changes in real purchasing power of farm
producc are often not taken into account. Given the
setting, the present study makes an attempt to:

1. analyse the structural breaks, if any, and instability
in the long run movement in NR price

2. identify important sources of instability in NR pricc
in the pre and post- liberalisation phases.

Materials and Methods

Time series data on NR pricc were collected from
Indian Rubber Statistics, Rubber Board. Comparable price
statistics arc available only from 1976 and , therefore, the
period of analysis is confmed to 1976 to 2007.

Tlie estimation ofthe long term growth demands a
perfect knowledge of the economy and the variables in
guestion. Often than not, such breaks are identified
arbitrarily based on certain presumptions or with the visual
judgment or graphical presentation of data. I lowever, such
identified break points need not always be statistically
valid. Tlic presence or absence of a break in the long-run
growth path of a variable can be scientifically delected
employing OLS-based CUSUM test (Balakrishnan and
Paramcswaran, 2007). However, F test and the ordinary
CUSUM are statistically not a valid proposition for a
variable with the presence of trended repressors. In that
case Cramer-Von Miscs test statistic procedure is used.
The test statistics takes the form:

ir |

Wlierc u is the residual of the OLS regression of the full
sample size T and 6 is the standard error ofthe regression.
Tlie limiting distribution of the test statistic F under the
null hypothesis of no structural break can be defined as
follows:

St |
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where . shows convergence in distribution, ~ is

the stochastic dominance and

(2) is Brownian Bridge.
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Ilie null hypothesis of no break in the long term growth
trend is rejected at a level of significance provided the
value oftest statistic crosses the critical value. However,
the year of the break and its corresponding growth rates
are not supplied by the test statistic. On having identified
statistically the structural break in the long ruii growth
movement of the variable, kinked exponential growth
rate can be used to estimate the rale of growth in each
sub-period. It is assumed in such growth models that the
break took place exactly at the year in which the policy
changcs was occasioned. The kinked exponential
function having number of kink extends lo four, the
equation lakes the following for
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where is the value of the various at time t, A is the
constant; a, is the growth rate for the period I, and il
the growth rate for the period 2 and so on; K is the break
point; d is dummy variable (1 and 0 as the case may be)
and U is Ihe stochastic error temi.

The break years are slalislically estimated using
Bai and Pierre methodology and the number of breaks
are estimated based on minimum Bayesian Information
Criteria.
Results and Discussion

rhcorctical implications of market integration and
pricc volatility

At the outset, two concepts of price and
profitability need to be clarified. Price is the monetary
expression of the exchange value ofa commodity and it
is comprised of: (i) value of labour power expended in
the production of the commaodity, (ii) ground rent, and
(iii) profit for the capital invested by the landlord (Marx,"
1954). Pmfit is comprised of: (i) re-investiblc surplus
available with fanners, and (ii) consumption component.
The consumption component in profit includes a physical
as well as a historically detemiincd social cost of living.
The physical component does not vary much across slates
or districts within a geographical entity while the socially
deteiTTiined and historically evolved cultural component
of living is region specific and therefore it varies by lime
and space (Marx, 1954). On account ofthe achievements
in social indicators of development and level of the
development of the people in the geographical entity
concerned, the social cost of farmers and workers in
Kerala is one of the highest in India. In other words, for
a given level of producliviiy, a unifonn price for NR in
India implies that the re-investiblc surplus available with



the farmers for recommitment in the production process
in Kerala would be on a lower side when compared to
the same in other relatively backward stales. Ilowcver,
as more than 90% of the total production of NR is from
Kerala, the NR price in India is formed on the basis of
the social cost of production in Kerala. A uniform price
in India exists for NR because the domestic market is
totally integrated. Under an integrated international
market for NR, pricc for a commodity vary only to the
extent of transaction and transport costs and tlie basic
price remain uniform across production units in the
world. The policy of market integration, therefore,
implies that the social and physical cost of living of
fanners and labourers working in rubber plantations be
made uniform and those above the uniform cost sltould
quit the market or will incur a loss. The Rule of One
Price under an integrated international market could be
achieved by leveling down the trade restrictions imposed
upon the commodity. Volatility in NR price in the post-
iiberalisation period and its likely conscquences on social
cost of reproduction of farmers and labourers on the one
side and the re-investible surplus available with the
farmers on the other may be viewed against this backdrop.

The pricc factor shifts the supply curve outward.
It has been estimated that the supply response to weather
and technology (non-price factor) is three times higher
than the pricc factor (Kannan and Pushpangadan, 1988).
The price factor on the supply side has a short-run as
well as a long run effect. In the short run, as supply is
inelastic to price change, a rise in the price of agricultural
commodities would push up the real income of fannen?
and erodes the real income of labourers, which would in
turn leave a relatively higher surplus with the farmers.
Re-investment of the surplus in the farming sector
increases days of employment and thereby push up the
nominal income of labourers in the long run. However,
if the rate of growth in the nominal wage rale is lower
than the growth rale in output price, it would again lake
back the increase in income of labourers through an
inflationary effect. The increase in output through
productivity enhancement has two dimensions; (i) output
increase with flexible price; and (ii) output increase with
fixed pricc (Kannan and Pushpangadan, 1988). Ifoulput
increases under a flexible price scenario, it may drive
down the price level leading to an increase in real income
of all classes in the society through employment and
income effects. On the contrary, if output increases under
a fixed price scenario, it may push up the real income of
farmers while other sections in the society may suffer an
erosion in their real income.

Structural breaks in NU pricc

Trends in NK pricc nu>\cjncnl inihc li'tii: inn ucvi)
stalislical examination to delineate the dilTcrcncces
between prc and post liberalisation phases. U may be
noted that the trend in primary commodity priccs in any
two markets at a point of time may exhibit signs of
synchronization even if the markets arc not inicgraicd.
In the long run NR price movement in the domestic and
international markets,. Three broad phases could be
identified in thelong am NR price movement in the
domestic and inteniaiional markets. In the fii-st phase,
domestic price of NR ruled below the international price
and the phase extend upto mid 1970s. Inthe second phase,
which commenced in 1978, Indian price grew faster and
prevailed over the intcmalional pricc. The sccotiJ pliasc
continued upto early 1990s. Those two phases were
charactersiscd by rigid control over the cxtemal trade of
NR and NR based products in India. The ihirtl phase funn
1992-93 onwards is characterized by frequent and violent
ups and down, which is unprecedented in the price histoiy
of the crop. During that period, NR price movement in
the domestic market moved in perfect harmony with
international price and the pricc in the domestic market
ruled below the international price. These three phases
are shown in Fig. 1.

Characteristic features in the long run movement
in NR price and its response to shift in policy paradigm
needs to be delineated. The first step to this direction is
the detection of structural breaks, if any, in the long run
growth path of NR price. li is therefore worth examining
whether the long run movement in NR pricc has
experienced discontinuity and if so the extent of
discontinuity in the pre and post-liberalisation phases.

Table 1 shows the structural breaks in the long
run movement of NR price in the domestic and
international market as well as the rates of growth in the
corresponding break points. A comparison of the long



term trends in ihc price of NR in the domestic and
intcmalional market has revealed that there arc five
structural breaks in the long run movement during the
period between 1976 and 2007. Statistical examination
ofthe continuity /discontinuity in the long run movement
in NR pricc has shown that three breaks have occurrcd
in its ~txnvth path during the 17 year period between 1991
and 20Q7 while NR pricc has cxpcricnced only two
breaks between 1976 and 1990.

Tabic 1. Structural breaks and rate of gronth in \K price

Domestic Pricc International Price

Break period Kate of growth (%) Break period Rate ofgrowth (%)

IS -uW 76-Sn 19,20 198Q(197M0) 7.40
1.40 1989(195H-S9> 2.70
13.20 1994 0990-94) 22.70
1W9 (1995-99) *2.40 1999(1995-99) -5.20
2()0()(1999.2007) 11.40 2000(1999-2007) 1LUO

It is interesting to note that the trend in tJie rate of
growth in NR pricc in the domestic market, to a certain
cxicnt, was comparable to the trends in pricc movemenl
in the international luarket during the post-liberalisation
phase (Table I). In the domestic market® price of NR
registered the highest rale of growth (19.20%) during
the period between 1976 and 1981 whereas the maximum
rate of growth (22.70%) in NR price in the international
market was recorded during 1990-94 period. In the
second half of 1990s, NR pricc dipped and the rale of
growth turned negative in both domestic and international
markets. Again, rate of growth in NR pricc pegged up in
domestic and international markets during the period
1999-2007.

.NR Pricc Instabilit>'

Comparable price data for NR is available only
fmni 1976 and therefore, the pricc analysis is confined
to 1976-2007 period. Hstimatcd instability in NR pricc
is presented in Table 2. It is clear that the price instability
has increased significantly in the post-liberalisation
period in the domestic as well as intcmalional markets.
Table 2 also indicates the nature of convergence /
divergence in NR price between the domestic and
international markets under prc and post liberalisation
periods. In the pre-liberalisation period, correlation
coefl'icient of price residuals obtained from time trend
regression forthe domestic and international market was
negati\e (-0.42). It shows that the domestic price for
NR during 1976-1992 (pre-liberalisation) period was not
int'lucnced by the pricc movements in the international
market. On the contrary, a perfect one to one correlation
0 .00) could be observed in pricc residuals in post-
lilKralisation phase. It indicates a positive association in
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Nil pricc in the domestic and international markets during
the post-liberalisation phase.

Tabic 2. Pricc insUbilUy cocfficicnt of NR in domestic and Inlcmattonal

markets
Period International Domestic  Correlation of residuals
1976-1992 2,03 2,52 -0,15
(993-2007 9,11 7.07 1,00

,V«<v Insinbiiily is worltcd oul wilh ihc cqualion: I'X, ae”p/n whore X, k tlic actual
value; ite" is ihf gn>ss value of ixiipul pur unii ol land of the cwp coiieemal wiih 'n’
obser\-alions. U i&a (twdUied vcreion of instabilily measure employed in Kannar. aiui
Pushpangdan (1990)

Sourccs of Instability

Instability can originate cither from supply or from
demand sides or from both, hnplication of the origin of
the instability is very important from a policy perspective.
If pricc instability originates from the demand side, it is
related to changes in macro economic variables and
therefore price stabilization measures would not
effective unless macro economic variables are correct
Under the process of market integration, price instabilily
is more likely to originate from demand side. Supply
side instability originates mostly from two sources: (i)
climate change; (ii) sudden change in expectcd price.
However, possibility of such changes to cause persistent
instability in NR price is rather limited paniculariy in
the case of a perennial crop like NR.

Sourccs of instability can be identified by
correlating the residuals obtained through univariate time
trend regression equations of price, supply and demand
variables. A high correlation equal to unity merits to be
ranked as the first source of instability. Sourccs of
instability are separately identified for pre-liberalisation
and post-liberalisation phases. Table 3 presents the
results for pre-liberalisation period (1976-1991).
Important ob.scrvations emerging from the'Table 3 ar--
(i) correlation of residuals between price and productit
is positive and significant (0.665**). It indicates that pricc
instability in ihc pre-liberalisation period did originate
mostly from supply side ( production of NR); (ii) NR
consumption (-0.446) or demand side variable did not
contribute to pricc instability in the pre-liberalisation
period. Results presented in ‘Table 4 shows the sourccs
of NR price instability in the posl-libcralisation period.
Observations from Table 4 are : (i) a high correlation
was found between the residuals of consumption and
pricc (0.764**). It indicates that variations in the demand
for NR has significantly contributed to the price
instability in the post-iiberalsiation period; (ii) correlation
between production and pricc has strengthened in the
post-liberalisation phase when compared to pre-
liboralisation phase, it shows that the contribution of



Sourccs {I‘Instability in Natural Kubbcr I'ricc

supply side variable (NR produciioii) lo NR price
inslabilily has increased in the posl-liberalisalion period,
Fluctuations in the demand for NR in the post
liberalisation phase could add lo the contribution of
supply side variable in price instability.

Tsblc3. Correlation cocfflcicnt of residuals of NR variables: pre-
iiberaiisation period

Variables Consumption Production Area Yield Price
Consumption 1.00 0.395 «0.284 0.210 -0.446
Production 0.395 1.00 m0.346 0.838** 0.665**
Area -0.284 -0.346 1.00 0.034 -0.299
Yield 0.210 0.838**  0.0.M 1.00 -0,738**
Price -0.446 0.665**  -0.299 -0.738** 1.00

** Cormelation is signiricani at the 00L level (2 tailed)
Tabled. Correlatlon coefncient of residuals of XR variabtcs: post*

liberalisation period

Variibln Consumption Production  Area Yield Price
Consumption 1.00 .0.749** 0.391 0.749**  0.764**
Production 0.755** 1.00 0.782 0.973**  0.999**
Area 0.391 0.782** 1,.00 0.782**  0,778**
Yield 0.749**  0973** 0.814 1.00 0.972%*
Price 0.764 0.999** 0.778 0.972** 1.00

*+ Correlation is significant at the Q0L level (2 tailed)
Conclusion

Price for agricultural commodities is determined
by the dominant producers of the crop. The value of a
crop is fixed on the basis of the social cost of reproduction
of the farmers and labourers engaged in the production of
the commodity. ‘Fhe social cost of reproduction varies
from regions to region. More than 90 percent of NR in
India is produced in Kerala where average social cost of
reproduction is one of the highest and, therefore, the cost
of production and the price of NR need also be higher.
Contrary to it, market integration rules out regional
diHerences in social cost ofproduction of NR. In the post-
liberalisation period, NR pricc and its related variables
from supply as well as demand sides behaved differently.
Instability in NR pricc indicated that it became more
volatile in the post-liberalisation period than the pre-
liberalisation period. Further, NR price movement in the
domestic market was not effected by the price changes in
the international market in the prc-liberalsation period.
Conversely, in the post-liberalisation phase, NR price in
the domestic market moved closely in tandem with the
price movement in the international market.

In the pre-liberalisation period, supply side
variable contributed to the volatility in NR pricc. It
appears to be ralhcr logical bccausc the rate of growth in
demand for NR derive from the rale of growth in gross

domestic product, which has grown more or less at a
constiml rate until 1991-92. ()t\ the contr;if\". dctnatul for
NR bccanic more volatile in liicpost-libcriilisiition period
as part of it originated from the export market in the
form of demand for rubber based manufactured products.
As a result, demand side variable loo contributed
significantly to NR price instability in the post-
liberalisation period. The contribution to NR price
instability from supply side factor still remain robust
resulting to a cuinulalive elTect on pricc instability in
the domestic market during the posi-libcralisaiion phase.
The macro economic impiicalion of tiie (Inding is thai
the NR price foniiation is increasingly being sl\il\cd Irmh
domestic market to international market and. thorcfore,
any change in the world economic scenario migiu leave
profound impact on NR price in the domestic market in
the post-liberalisation phase.
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