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ABSTRACT

India’s plantation sector is currently operating in an entirely
different scenario from the earlier one of protection and market
intervention by the commodity boards. In the pre-reform period, mainly
the domestic forces of supply and demand guided domestic prices of the
crops since the sector was insulated from external competition and
operating in a regulated marketing system by the commaodity boards.
With the opening up of the economy and commodity market
liberalization, domestic markets are increasingly getting integrated with
the global market, wherein instability in domestic priceisdriven mainly
by the global supply and demand forces. In this context, the paper
attempts to explore the dynamics of domestic price instability of five
major plantation crops: Coffee, Tea, Natural Rubber, Black Pepper and
Small Cardamom, specifically looking at itstwo dimensions - inter-year
and intra-year. The study has found that while inter-year instability has
been explained mainly by the multi-year cyclicality arising in response
to the cycles in production, intra-year instability has been explained
mainly by the seasonality of production with wide inter crop variations.
The cropsfor which domestic market is highly integrated with the global
market (Natural Rubber, Black Pepper and Coffee) are found to be
showing greater price instability in the open trade regime as compared
to the closed regime. The crops, which are highly domestic market
oriented (Small Cardamom and Tea), are showing adeclinein instability
in the open trade regime as compared to the closed regime. Hence,
increased international integration of commodity markets for Natural
Rubber, Coffee and Black Pepper isfound to have resulted in anincrease
inpriceinstability. On the other hand, greater domestic market orientation
of Small Cardamom and Tea appears to have helped reducing their price
instability in the open trade regime as compared to the closed regime.



1. Introduction

India s plantation agriculture sector isconfronting many challenges
in the present era of Globalisation, of which those related to prices
could be treated as one of the most significant. In India, Plantation
sector contributed around 13 per cent of the total export earnings of the
country during 1970-71. But now, it has become highly domestic market
oriented with a share in exports of around one per cent during 2010-11.
Apart from the erosion of external markets the sector currently faces
import threats from other low cost producing competitors especially
after the new free trade agreementslike the India ASEAN FTA (Nagoor,
2010; Veeramani and Saini, 2011). In this changed scenario, one of the
severe challenges faced by the sector is the uncertainty in producers
returns due to increased price instability in the domestic market
(Rangachary, 2006). Thus, unlike in the past when domestic markets
were highly protected from outside competition, the scenario has
completely changed resulting in greater integration of the domestic
market with the world market (George et al, 2002; Jacks, 2009; Brigit,
2004; UNCTAD, 2008). In this context, the paper attempts to analyse
the price instability of plantation crops by specifically looking at two
dimensions- inter-year (the long-term and medium-term) and intra-year
(short-term) instabilitiesin price. Inter-year instability captures between
year variations in price which has crucial bearing on the long term
planning of the sector. Intra-year instability captures ‘with-in-year’



variations n price which adds to the instability in the sector by adversely
affecting farmer’sreturns.

Historically, commodity prices are susceptible to instability in
the international aswell asin domestic markets of the countries. For all
those countries, which depend on commodities as amain source of their
developmental outcome, priceinstability isa serious concern. The price
instability problem becomes acute when a particular country depends
on one or two commodities for bulk of their export earnings (Maizels,
1992; 2000). Currently, for the domestic economy of India primary
commoditiesform only aminor part of itsexport earnings. While primary
commoditiesform 13.9 per cent of the total merchandise export earnings
of the country during 2008-09, manufactures and petroleum products
account for 67.4 and 14.7 per cent respectively (RBI, 2010). Indiaisone
among those developing countries, which has successfully diversified
its export basket from primary commodities to other manufactures and
services. Within primary commodities plantation commodities, which
were mainly export oriented with very few exceptions of import
substituting cropslike Natural Rubber, has now become highly domestic
market oriented. Thus, the growing size of the home market have lead to
low export orientation of primary commoditiesin general and plantation
commodities in particular. Even though plantation commodities do not
contribute much to the national economy in terms of export earnings,
they still remain a source of livelihood to the millions in the respective
backward regionsin which their production is concentrated. The growth
of plantation sector has immense potential to contribute towards the
sustainable development of these less developed regions. Apart from
that the plantation sector’s competitiveness and reasonable prices
decisively determines the ability to foster inclusive growth (Joseph,
2010). The study of price instability of plantation commodities for the
domestic economy of India assumes greater relevance in this larger
setting.



The paper is organised as follows. The second section sets an
analytical context for the study. The third section deals with inter-year
instability in price specifically looking at long term and medium term
instabilities. The fourth section deals with intra-year instability and the
final section concludes the paper.

2. Analytical Context

Theoretically, thefactorsaffecting commodity pricesare popularly
put in the broad heading of supply and demand. Supply and demand are
asort of coupled catchall through which every price influence will pass
and in which one can find all varieties of price determinants (Hoffman,
1931). Thus, the supply and demand are not the ultimate factorsrather it
is the multiplicity of other factors, which lead to variability in supply
and demand creating instability in price. These factors may be natural
or artificial. Natural factors are price elements inherently associated
with the production conditions of the commodity like seasonality and
cyclicality of production and artificial factors are man-made instruments
or institutional mechanisms that influence price by manipulating either
of the market forces such as futures trade, international commaodity
Agreements (ICA) and so on. This section gives an account of these
factorsdriving commodity prices drawing implicationsfrom the existing
theoretical literature.

2.1 Commodity Price I nstability — Some Fundamentals

Theoretical literature lists the following four factors as the main
determinants of agricultural commodity price instability - Variability in
Demand, Variability in Supply, Arbitraging and Speculating and
Government or third party Interventions (Newberry and Stiglitz, 1981;
Shepherd, 1963; Hoffman, 1931).

Demand variability can be systematic and non-systematic
(Newberry and Stiglitz, 1981). Systematic demand variability occurs
when there is variability in income and variability in price of related



goods, either substitutes or complements. When income varies over a
period of time the commodities subject to demand variability forms
cycleswith respect to the cyclesinincome. For commoditieslike Metals,
Minerals and Petroleum the demand variability in the industrialised
countries cause the cyclesin prices (UNCTAD, 2008). Variationsin the
price of related commodities affect the price of the commodities in
question by affecting the demand for the commodities concerned. Non-
systematic variability in demand is due to changes in tastes and
technology. Changes in technological conditions matter when the
demand for the commodity is a derived one. The demand for Natural
Rubber is derived from the demand for tyre and other rubber products. If
there is any technological advancement in tyre manufacturing by saving
the usage of Natural Rubber the demand for Natural Rubber would be
adversely affected and hence its price. These changes are expected only
in the long run.

Supply variahility is the most crucia factor for variability in the
priceof agricultural commodities (Shepherd, 1963; Lloyd, 1956). Supply
variability from time to time can a so be Systematic and non-systematic
(Newberry and Stiglitz, 1981). Systematic variability in supply can occur
due to variability in rainfall and other production conditions, variability
in input prices and variability in price expectations. Non-systematic
variability can be due to technological changes in production of the
commodity. Given the inelastic nature of supply of agricultural
commaodities, instability in price in the short run and medium term will
be high (Lloyd, 1956). The predictable component in the short-term
variations is the regular seasonal price variations due to variations in
rain and climatic conditions. Most often, during the peak production
and marketing season price goes down and during the slack season
price normally goes up. Medium term fluctuations arise due to the multi
year delay in the adjustment of supply to the changes in market
conditions (Shepherd, 1963).



Arbitraging is expected to reduce price instability both inter-
temporally and spatially (Newberry and Stiglitz, 1981; Hoffman, 1931).
Spatial arbitraging is often with a view to get profit from geographical
price differences by buying in low price markets and selling in high
price markets. In doing so they even out the price differences across
spaces. Through the same process they even out the inter-temporal price
differences and hence reduce price instability. Speculators, on the other,
are the least understood components in the markets whose contribution
to instability (whether mitigates or adds) is still mixed in the literature
(Newberry and Stiglitz, 1981; Hoffman, 1931; UNCTAD, 2008; Sen,
2008).

Government or third party intervention in the market is often an
instability mitigating as well as instability aggravating mechanism
(Newberry and Stiglitz, 1981; Hoffman, 1931; Kuchiki, 1990). Instability
mitigating mechanisms is understood as government procurement and
buffer stock actions often reduce price instability through the
management of supply. Government actions like taxation can create
instability in markets by distorting supply and therefore price.

3. Inter-year Pricelnstability of Plantation Crops

Theoretically, opening up of an economy will reduce the extent
of commaodity price instability in general (Jacks et a, 2009) and the
agricultural commodity price instability in particular (Newbery and
Stiglitz, 1981). According to this argument, trade restrictions like tariff
and quota are the main causes of price instability. When the economy is
protected from the external trade world markets become fragmented and
a small variation in supply in the main producing country will cause
large fluctuations in price in that country. Two main assumptions
underlying this argument are the country is small in size (small size of
the home market) and prices are not government regulated in the
protected regime. In this section we attempt to measure price instability
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in annual price of plantation crops for the whole period and for the pre-
reform and post-reform periods separately (methodology of price
instability calculation is discussed in Appendix I1).

Table1l: Pricelnstability Comparison of Plantation Commodities-

Pre-Refor m Vs Post-Refor m Period

Commodities 1980-2010| 1980-1990( 1991-2010| % Change
1) Nomina price data

1. Tea 19.12 18.30 18.05 -1.37
2. Natural Rubber 38.73 7.01 31.61 350.62
3. Small Cardamom 48.80 48.70 36.70 -24.64
4. Black Pepper 56.59 31.01 53.74 73.30
5. Coffee 40.81 7.50 33.83 351.34
I1)Real price data

1. Tea 18.66 17.37 16.14 -7.08
2. Natural Rubber 23.3 6.94 26.67 284.29
3. Small Cardamom 41.30 51.01 33.68 -33.97
4. Black Pepper 52.71 33.33 56.26 68.80
5. Coffee 40.12 8.19 30.03 266.55

Note: Index used here is the one developed by Cuddy and Valle.

Source: Derived using Price Data from Various Commodity Boards

Considering the entire period instability is found to be quite high
for all commodities under consideration in both real and nominal price
data. Cuddy-Valle instability measure, which ismoreredlistic sinceit is
adjusted for the involvement of trend in the data, shows Black Pepper is
having the highest price instability followed by Small Cardamom
(48.80), Coffee (40.81), Natural Rubber (37.91) and Tea (19.12).
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Inthepost reform period priceinstability isfound to have increased
significantly for Black Pepper, Coffee and Natural Rubber and declined
significantly for Small Cardamom and marginally for Tea, in both
nomina and real price. Market for Black Pepper, Natural Rubber and
Coffee are highly globally integrated and Small Cardamom and Tea are
highly domestic market oriented commodities (Multi-Commaodities
Exchange Board of India, 2008). We take this observation foreword to
answer regime dependent change in price instability in the subsequent
sections.

3.1 Ingtability in Annual Average Price

In annual average prices two types of instability problem arises -
Long-term movement and Medium term fluctuations. Long-term
movement can be either secular increase or secular decrease. Medium-
term fluctuations are mainly the multi-year cyclicality. This sectionisa
detailed account of these two aspects of instability in annual average
price data.

3.1.1 Long Term Movement in Annual Average Price

To understand the long-term movement in the annual prices
(nominal and real) of the selected commaodities we estimated the log-
linear trend growth rates for the whole period (1980-2010) and for the
pre-reform (1980- 1990) and post-reform periods (1991-2010) separately.
The results are reported in the Table 2.

Estimated growth rates show that the nominal prices of all
commaodities are showing asecular increasing trend for the whole period.
The same trend of secular increase could also be seen for the two sub
periods separately for al the commodities, except for Small Cardamom
in the pre-reform period and Coffee in the post reform period showing
no statistically significant growth rate. When the price is adjusted for
the general price level in the economy (real price) the picture
becomes altogether different. While real price of Black Pepper and
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Table2: Growth Ratesof Annual AveragePrice (Nominal and Real)

Commodities Trend Growth Rate

1980-2010 1980-1990 1991-2010
[. Nominal Price
1. Black Pepper 7.60%** (7.42) |17.79*** (5.38) | 5.91*** (2.94)
2.Small Cardamom | 4.94*** (6.02) | 3.38(0.72) 3.07** (2.15)
3.Tea 5.79¥** (13.18) | 9.01*** (4.61) | 3.61*** (5.78)
4. Natural Rubber | 6.67%** (14.12) | 4.67*** (6.1) | 7.46*** (7.21)
5. Coffee 10.12*** (8.18) | 9.44*** (10.03) | 1.21(0.64)
1. Red Price
1. Black Pepper 0.87 (0.89) 11.44** (3.35) 0.18 (.10)
2.Small Cardamom | -1.77** (-2.24) | -3.12 (-0.68) | -2.64* (-1.85)
3.Tea -0.93** (-2.44) | 265(137) | -2.12%* (-3.43)
4. Natural Rubber -0.04 (-0.07) |-169** (-242) | 1.75* (1.68)
5. Coffee 2.01** (211) | 3.07*** (3.34) | -3.8** (-2.05)

Note: 1) *** = Significant at 1 per cent level, ** = Significant at 5
percent level, = Significant at 10 percent level, 2) Trend growth
rate is estimated by using the semi-log (log- linear) regression
method in which the natural log of priceisregressed onthetime
variable, which takesthevauessuch as 1, 2, and so on, 3) Growth
rate is estimated without giving continuity in the data, 4) The
coefficient of time expressed in percentage will become the
growth rate of price over the period, 5) Figuresin parenthesisare
the respective t-values of the trend regression.

Source: Derived using Price Data from different Commodity Boards.

Natural Rubber do not show any significant growth for the whole period
the rea price of Small Cardamom and Tea show a secular declining
trend and real price of Coffeeis showing asecular increasing trend. This
goes along with the discussion of secular decline in real general
commodity prices in the long run at the global level (Cashin et a,
1999), except in the case of coffee.
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When we look at the growth rate of prices of the selected
commoditiesin the pre-reform in comparison with the post-reform period
nominal price hasgrown at afaster ratein the pre-reform period compared
to the post-reform period for Black Pepper and Tea and no significant
growth for Small Cardamom and low growth rate for the Natural Rubber
in the pre-reform period. Real price has either declined or remained
stagnant in the post reform period as compared to the pre-reform period,
except in the case of Natural Rubber. Thus, the general discussion at the
global level that the real commodity prices recently are raising at a
faster rate (UNCTAD, 2008), finds support at the domestic level only for
one of the crop — Natural Rubber- which is an industrial raw material.
Thispinpointsto the drawbacksin using general commodity priceindices
and commodity group indicesin generalising the commodity pricetrends
and instability.

In a nutshell, the nominal prices for al the chosen commodities
are showing an increasing trend in the long run. But, when it comes to
real prices, except Coffee price of two commoditiesare showing asecular
declineintrend (Small Cardamom and Tea) while the other two (Natural
Rubber and Black Pepper) do not show any statistically significant
growth at all. This leads us to the inference that except for Coffee the
domesticrea price of commaoditieshaseither declined (Small Cardamom
and Tea) or remained stagnant (Natural Rubber and Black Pepper). With
the greater domestic market orientation of the plantation commodities
owing to therapid growth performance of the economy and faster growth
of the domestic market, even though the terms of trade erosion problem
due to the secular decline in real price do not arise for us (since only a
less part is exported), the farmers have become more worse off in rea
terms.

3.1.2 Medium-term Instability or Multi-Year Cyclicality

The most significant characteristic of annual price data is its
cyclical nature with multi-year spans, which does not have aclear nature
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of its own (Cashin et all, 1999). Analysis of multi-year price cyclesis
important from many respects as it aids the policy makers for counter
cyclical policy measures (Cashin et al, 1999). Agricultural commaodities
(especially Plantation crops) arewell known for their cyclical behaviour.
The present section aims at exploring the nature, characteristics and
reasons of the cyclicality in annual price of the selected plantation
commodities and their role in price instability.

The information provided is regarding, 1) the number of cycles
in the 30-year datafor the individual commodities, with their exact time
and duration, 2) the proportion of total time in the slump phase, 3)
average duration of acycle, 4) maximum amplitude of the slump phase
and its duration and exact date, 5) maximum amplitude of the boom
phase and duration and date of the boom phase (Table 3).

Itisobserved that Tea (5) and Small Cardamom (5) havethelargest
number of cycles (short duration cycles than other commodities in
question) and the other two commodities - Black Pepper and Natural
Rubber and Coffee - have 3, 4 and 4 cycles respectively (partia cycles
are also included). The extent of cyclicality in annua price is found to
be the highest for Black Pepper for which a cycle on an average ranges
for 9.75 years. While for Natural Rubber and Coffee cycle takes on an
average 7.25 yearsto complete for Small Cardamom and Teacycle takes
around 5.80 years to complete. Hence, for Tea and Small Cardamom
relatively cycles are of short duration compared to the other three crops.
This may be an indication of the difference in time taken for the supply
of these crops to adjust to the changed market conditions across crops.

While Black Pepper, Coffee and Natural Rubber are perennial
crops having long pre bearing period other two are not like that. While
Natural Rubber takes around 7 years from the time of planting to yield,
Black Pepper and Coffee takes around 5 to 6 years and 3 to 4 years
respectively for harvesting from the days of planting. While Small
Cardamom takes now around 2 to 3 years Teatakes only 1 to 2 yearsto
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giveyield from thedays of itsplanting. Thus, wewould expect acyclical
duration of 14 yearsfor Natural Rubber, 10to 12 yearsfor Black Pepper,
6to8yearsfor Coffee, 410 6 yearsfor Small Cardamom and 2to 4 years
for Tea. While for Small Cardamom Black Pepper and Teathe cycle has
come in conformity with the *a priori’ expectation for Natural Rubber
and Coffee the cyclical duration has been less than the expected number
of years. This has been due to the comparatively less cyclical duration
due to stabilised prices in the protected regime. Thus, in general
commodities requiring more years for a proper supply adjustment to the
changesin market conditions reflect longer duration cycles as compared
to the crops requiring lesser years to adjust.

It could also be noted that moving from the 1980’s to the latest
the cycles for each commodity is showing an expansion in duration.
The expansion has been quite prevalent in the post reform phase for
all the commodities except Tea and Small Cardamom. For Small
Cardamom (second cycle) and Tea (second cycle) the higher duration
cycleswerealso therein the pre-reform phase aswell. The commodities,
which showed clear widening of cycles, also showed increasesin price
instability in the post-reform period in comparison with the pre-reform
period.

One interesting thing, which comes out of the analysis of price
cycles, is that the duration of total time span in the slump phase of the
cycleisgreater than that of the boom phase of the cycle. Whilefor Black
Pepper the proportion of time price remains in the slump or contraction
phase of the cycleis 52 per cent, for Small Cardamom, Tea, Coffee and
Natural Rubber the figures are 58, 65, 63 and 58 per cent respectively.
Thusthepricecyclesof plantation cropsare characterized by asymmetric
phases. Thus, we should be very cautious while commenting on the
higher price the producers of the primary products like plantation crops
are getting by simply looking at the general trend in the nominal
commodity prices.
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Theinferenceisthat the domestic prices of plantation commodities
are showing high multi-year cyclical oscillations. We could also observe
that the ranking of commodities on the basis of the extent of instability
is also the same as the ranking of commodities on the basis of the
amplitude of cycle, which leads us to the inference that the multi-year
cycles may be adding much to the instability of tropical commodities.
Wide range of cyclesis an indication of the multi-year requirement of
commodity production to adjust to the changed demand scenario. Coffee,
Black Pepper and Natural Rubber are long duration crops and Small
Cardamom and Tea are not so.

Since cyclicality is an important characteristic of commodity
prices periodical movement of different phases of cycles and their
amplitude need to be understood. The amplitude, clear dating and
duration of each phase of the cycle are reported in Table 4.

The average duration of boom phase is found to be lower than
that of the slump phase for all crops. The implication is that the boom
phase is short lived than the sslump phase. A close examination of the
amplitude of cycles and their duration reveals that the amplitude in
genera (for boom and slump) has widened for commoditieslike Coffee,
Black Pepper and Natural Rubber in the post reform as compared to
the pre reform period. For Small Cardamom the first expansion phase
(1980-81 to 1983-84) and the last expansion phase (2005-06 to 2009-
10) are high and almost comparable. But the price amplitudes in the
1990's especialy during the second half of the 1990's were very less
and not comparable to the 1980's. For Tea also the same kind of
observations could be made. Tea had high price amplitudes in the
1980’s. Inthefirst half of the 1990’s price amplitudes (only for shorter
duration) were quite low which is not comparable to price amplitudes
of any of the periods before and after that. The amplitudes during the
second half of the 1990’s and 2000’s are comparabl e to the amplitudes
during the 1980’s.
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The increased domestic market orientation of Commodities like
Small Cardamom and Tea and the increased exposure of commodities
like Black Pepper, Coffee and Natural Rubber to theinternational markets
might have contributed to variations in cyclical amplitudes across crops
and their resultant instability. An exposition of this requires a
comparison of domestic price cycleswith the domestic and international
supply conditions of the respective commodities.

3.2 Price and Production Cycle Comparison of the Selected Crops

In the previous section, we have looked at the nature and
characteristics of annual price cycles and their dominant role in annual
price instability. We have inferred from the earlier analysisthat the price
cycles do follow the time required for the supply of commodities to
adjust to the changes in market conditions. Thus, theoretically
fluctuations in price are exactly the opposite of the fluctuations in
production. Thus, a greater availability in the market in ayear impliesa
low annual average price and vice versa. Analysis of ‘production and
price is subject to the limitation that production in one particular year
is not exactly the availability in the market as there can be carryover
stocks from the previous year and a part of the current year production
need not reach the market at all, depending up on the nature of the
commaodity whether they are storable or not. Comparison of actual
production with price is often difficult to interpret as both are subject to
differencein trend factor. Thus, we would adopt a method of comparing
the price cycle with the production cycle of the respective commodities.

In an internationally integrated market domestic price cycle is
theoretically expected to respond to the global production cycle and if
the commodity market is not integrated the domestic price cycle will
respond to the domestic production cycle. With the opening up of the
economy commodity markets in general are globally integrated to a
larger extent as compared to the closed regime. Thus, in the pre-reform
period we would expect the domestic price cycle to be responding to
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the domestic production cycle and in the post reform period domestic
price cycle is expected to respond to the global production cycle. This
section investigates the role of both global production cycles (especially
in the post-reform period) and domestic production cycles (in the pre-
reform period) in explaining the cyclicality in annual average price.

Figure 1. Comparison of Production Cycles (Global and Domestic)
and Domestic Price Cycles of Small Cardamom
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Source: Derived using Price and domestic Production Data from Spices
Board and Global Production Data from Agricultural Statistics
of FAO, Various|ssues.

It could be seen from the panel one of thefigure 1 that the domestic
price cycle of Small Cardamom is just the opposite of the domestic
production cycle for most of the years in the pre as well as in the post-
reform period, except for a few years: 1985-86 to 1986-87, 1999-00 to
2001-02 and 2002-03 to 2004-05. Thus, adeclineor increasein domestic
production of Small Cardamom was followed by an increase or decline
of itsdomestic pricein many of the yearsin the pre reform period and in
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some of the years in the post reform period. Price shoots up when the
production cycle reaches the lowest point and vice versa. Thus, in 22
out of 27 cases (81 per cent) the domestic price and domestic production
association has come in support of the theoretical expectations. Since
the global production data is not given for Cardamom alone, we have
used the production cycle of Cardamom in the main competing country,
Guatemala. The period from 1999-00 to 2008-09, where the domestic
production does not explain the instability in domestic price the
production variability in the competing country, Guatemala is clearly
explaining it. This implies that the multi year price cycle of Small
Cardamom is caused mainly by the cyclesin the domestic productionin
the pre reform period and the initial years of reform and partly by the
production variability in the competing country in the recent years.
This aso highlights the global market integration of Small Cardamom
market in the recent years (2000's).

Figure2: Comparison of Production Cycles (Global and Domestic)
and Domestic Price Cycles of Black Pepper
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Source: Derived using Price and domestic Production Datafrom Spices
Board and Global Production Data from Agricultural Statistics

of FAQO, Various|ssues.
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The cyclesin domestic production is less wide as compared to the
cycles in global production of Cardamom. Now, it becomes clear that
thereduced priceinstability of Small Cardamom in the opentraderegime
isdueto thelack of international integration of Small Cardamom market
intheinitial years of reform (1990's).

For Black Pepper domestic production cycle and domestic price
cycle have an association in the pre reform period (Figure 2, panel 1).
The declining phase of the domestic production cycle is associated
with the booming phase of the domestic price cycle and vice-versa. The
domestic price cycle and the domestic production cycle do not hold
any association in the post-reform period and the domestic price cycle
becomes the opposite of the wide global production cycle with a delay
of 3 years, which is an indication of greater global market integration
for Black Pepper. The period from 1990 to 1997 was the period of
contraction in globa production and expansion in domestic price of

Black Pepper.

Figure 3: Comparison of Production Cycles (Global and Domestic)
and Domestic Price Cycles of Natural Rubber
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The observation hasto be seeninthelight of our earlier observation
that the priceinstability of Black Pepper hasincreased in the post reform
period. The cyclesin global production are much wider than the cycles
in domestic production. Thus, the global market integration of Black
Pepper has resulted in raising the price instability of Black Pepper by
aligning the domestic price cycle exactly the opposite of the wide cycles
in the global production of Black Pepper.

Inthe pre-reform period the domestic price cyclesof Natural Rubber
is driven mainly by the cycles in the domestic production itself as it
could be observed from the Figure 3 with some exceptional years. It
could also be observed that the domestic price was more stable than the
domestic production in the pre-reform period. This needs to be read
along with the kind of interventions in the market. For Natural Rubber
the domestic market was highly insulated from the fluctuations in the
international market through a lot of interventions like monopoly
procurement of Natural Rubber, buffer stock mechanism and control on
imports through tariff and non-tariff barriers. The period after that the
domestic price and domestic production cycle of Natural Rubber do not
display any close association either and the domestic price cycle moves
along with global production most of the time and became the opposite
of the global production cycles for some periods such as 1999 to 2002
and 2003 to 2005 and 2007 to 2008. Domestic price for alonger period
from 1994 to 1999 has been moving along with the global production
cycle, whichisaninstance of irregularitiesin natural rubber price. Natura
Rubber being anindustrial raw material, cyclesinitsprice areinfluenced
by the cycles in global industrial demand as well. Here also we could
observe that the greater integration with the world market might have
resulted in aligning the domestic price cycles of natural rubber with the
cyclesin global supply to some extent and the cyclesin global industrial
demand to a larger extent.



24

Figure 4: Comparison of Production Cycles (Global and Domestic)
and Domestic Price Cycles of Tea

-1 5[)(](]{1

200000 -
100000 -
0 b N

100000 -

-200000 -
| —#—CyGloPrdn —+— CyTeaPri ‘
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Board and Global Production Data from Agricultural Statistics

of FAO, Various|ssues.

Tea is also one commodity where we could observe so much of
irregularities in price and production cycles. The period from 1989 to
1995 forms three short duration cycles of three yearsin annual price and
production of Tea. The period from 1995 to 2003 both domestic and
global production cycle do not hold any association with the domestic
price cycle implying the extent of irregularities in domestic price of
Tea. The presence of irregularities in the price of Tea may be attributed
partly to the high quality difference and partly due to the geographical
spread of production. During the period from 2004 to 2009 the domestic
price of Teaisfound to have some association with the global production
cycle with an increase in production of Tea at the global level resulting
in lowering of price and vice versa. Thus, during these periods the
amplitudesin domestic price of Teawas much higher. Thus, the marginal
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decline in price instability of Tea in the post reform period may be due
to the lack of integration with the global market for alonger period of
time in the post reform period (early 1990’'s and 2000's).

Figure5: Comparison of Production Cycles (Global and Domestic)
and Domestic Price Cycles of Coffee
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Source: Derived using Price and domestic Production Data from Coffee
Board and Global Production Data from Agricultural Statistics

of FAQ, Various|ssues.

Inthe pre-reform period the domestic price of Coffeeisnot showing
any association either with the domestic or with the global production.
While price remains more or less stable production has been fluctuating
widely both at the domestic and global level. This may be due to the
efficient supply management by the commaodity board through the
centralized pooled marketing system. With the liberalisation of the
commodity markets since 1991 domestic price of Coffeeisfound to be
responding more to the wide global production cycles and less to the
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domestic production cycle. Thus, it could be argued that the instability
in Coffee price has increased with the liberalisation of commodity
markets and increased response of domestic price to changes in global
production.

In a nutshell, the domestic price cycles of selected plantation
commaodities are much better explained by the cycles in either domestic
or global production. We would argue that the reduced instability in the
price of Small Cardamom and Tea in the post reform period is due to
reduced international integration of the market in the 1990's and the
response of domestic price to the less wide domestic production cycles
in those years. It could also be inferred very clearly in the case of Black
Pepper and Coffee and to some extent in the case of Natural Rubber that
the increase in price instability in the post-reform period is due to the
international integration of Black Pepper, Coffee and Natural Rubber
market and the response of domestic price to the wide global production
cycles.

4. Intra-Year Price Instability

In the previous section we have looked at inter-year price
instability by looking at long term and medium-term instabilities. The
present section moves on to explore a new dimension of short-term
instability- i.e. the dynamics of intra-year price instability or “within
year variation in price across months’. Intra-year price instability is
measured by using two indices — co-efficient of variation and the
percentage difference of the lowest price from the highest price.

Theoretically, theintra-year price instability is due to the seasonal
nature of production. Seasonality in priceisdefined asthe twelve-month
cyclical fluctuationsin price arising from changesin demand and supply
across seasons of the same crop year (Vaughn et a, 1981). When the
supply is seasonal price of the commodity touches the lowest level
immediately after the harvest (peak availability) and price is normally
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observed to be high during the off-season months (minimal availahility).
Thisisthe so-called seasonality of production and marketing leading to
variability in prices across months in the same crop year. Thus, for
agricultural commodities seasonal price fluctuations vary inversely with
the normal pattern of monthly production cycle.

For a storable commodity, in a perfectly competitive market with
perfect information and full inter-temporal commodity arbitrage the
seasonal differencein priceswill be equal to the storage cost only, since
the arbitrage will equate the price efficiently between times with price
just exceeding only up to the extent of storage cost (Lloyd, 2002). If the
market is imperfect the storage by the producer depends up on the
expectation regarding supply in that year. For instance, if during a
particular season the achieved production is less than the expected
level (crop failure) price will increase in the off-season at a higher rate
(since there won't be any storage for the off-season which will raise the
off-season price proportionately higher than anormally expected supply
realisation will offer). Thus, in this case the difference between the season
price and off-season price will be high. Thisis subject to the assumption
that the season price will either remain the same or increase at a slower
rate as compared to the off-season price due to the less than expected
realization of supply.

On the contrary, if the production is more than the expected level
during some season (bumper crop), the prices in the off-season will
remain at alower level since the increased output is going to be dumped
in the off-season than a normally expected supply realisation will bring
in. Thus, the difference between the season price and off-season price
will be low. Thisis subject to the assumption that the price in the season
will either remain the same or decline to alesser extent as compared to
the decline in the off-season. The implication is that the intra-year
instability will be high in the first case (crop failure) as compared to the
second case (bumper crop) since the season and off-season price vary
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much in the first case as compared to the second case. The general
inferences we made so far for the storable commaodities has been with
the following two assumptions:

1) A higher extent of inter-temporal commaodity arbitraging.

2) Seasonal price will either remain the same or change to a lesser
extent as compared to the off season price whenever there is an
unexpected change in supply.

On the other hand, for a non-storable commodity expectation
regarding supply islesssincethe storability and chance of inter-temporal
arbitraging is less. If the supply is excess (bumper crop) the seasonal
price will be more depressed than a normal supply realization will lead
to, and the off-season price may or may not remain as such. This will
lead to more difference between the peak season and off-season price
and higher intraryear instability. If the supply is lower (crop failure) the
peak season price will increase at a faster rate than a normal supply
realisation by keeping the off-season price remaining the same. In this
case the difference between the peak season price and off-season price
will be low and hence intra year instability will also be low.

Hence, the inference is that the intra-year instability can vary
from year to year and intra-year price instability due to seasonality is
also subject to alot of crop specific characteristics such as:

1) Whether the crop is storable or non-storable
2) The number of times the crop is grown in ayear
3) The geographical concentration of production of the crop and

4) The nature of production- whether large holders dominated or
small holders dominated.

Seasonal differencein prices will be quite high for a non-storable
commaodity as compared to a storable one, in which case inter-temporal
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arbitraging of commaodities by keeping in stock is not possible. The
geographical concentration of production will amplify price variations
if there are any shocks to supply or demand. If the crop were grown in
more than one season we would expect |ess seasonal differencein prices
since the seasonal difference in prices will be met by spreading the
supply through out the year.

4.1 Crop Specificities

Why do we expect seasonal differences in prices for the selected
plantation crops? The production of Black Pepper is basically
concentrated in South India with almost 75 per cent of the production
being in the hills and plains of Kerala. The harvesting season of Black
Pepper starts from November to January in the plains and from January
to March in the hills. Since Pepper needs some curing in the light the
product starts reaching the market with at least a month’s delay. Thus,
we would expect the marketing season to be from December to April and
the off-season from May to November.

Small Cardamomisalso growninthe south Indian states of Kerala,
Karnatakaand Tamil Nadu and the marketing season of Small cardamom
isfrom September to February with the peak marketing during October,
November and December and off-season from March to August (Joseph,
1985). The quality of Small Cardamom depends on its green colour,
hence Cardamom needs to be properly cured and marketed as soon as
possible before loosing its green colour.

Natural Rubber is a perennial crop, which requires about 6 to 7
years from the date of planting to harvest. The production of Natural
Rubber peaksduring October to January and from February to September
the production will be comparatively low. Even then the crop isavailable
through out the year with some seasonal variations.

Coffee is dso a perennial crop which takes around 3 to 4 years
from the days of its planting to harvest and reaches its production within
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6 to 7 years. The production of Coffee peaks mainly during the months
of December to March, and the availability will be quite lower during
the months of April to November.

Tea on the other hand is continuous crop. Even then, Tea
production peaks during June to October and Tea availability will be
comparatively low during November to May. Hence, the seasonal
difference in production is expected to be quite low for Tea and to some
extent Natural Rubber as compared to the other three crops. Thus, we
would expect a higher extent of seasonal difference in price for Small
Cardamom and quite lower for Tea.

To understand the seasonality effect of supply in prices we have
tried to see the month in which price peaks and the month in which price
reaches the bottom for each individual commaodity separately. This has
the obvious limitation that the month in which price peaks or reaches
the bottom does not imply a season.

4.2 Black Pepper

Theaverageintrayear instability in the post-reform and pre-reform
periods does not show any clear-cut difference (Table 6). But it could be
observed that the range of prices in the same year is found to have
widened clearly in the post-reform era compared to the pre-reform era.

Table 6: Intra-Year Price Instability of Black Pepper

Period CV (%) | % Deviation Of | Price
the Lowest Price [Range
from The Highest

Price
Pre Reform Period (1980-1990) | 11.80 29.92 11.37
Post Reform Period (1991-2010) | 11.71 28.31 35.16
Whole Period (1980-2010) 11.74 28.85 27.24

Note: CV = Coefficient of Variation
Source: Derived using Price Data from Spices Board.
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The seasonality effect on price is prevalent in the case of Black
Pepper asit could be seen from the month in which the price peaks and
the month in which the price reaches its bottom level (Appendix I, Table
A1.1). Normally price peaks in the off-season months in which the
commodity is scarce in the market and reaches its bottom level during
the peak season months in which the commodity is available in
abundance in the market. Black Pepper price is found to be peaking
normally in May (1995-96, 2001-02, 2008-09), June (2003-04) July
(1982-83, 1991-92), August (1987-88, 1998-99), September (2006-07),
October (1986-87, 1994-95, 2002-03) and November (1980-81, 1981-
82, 1985-86, 1990-91, 1992-93, 1997-98, 1999-00, 2009-10). Thus, in
twenty out of thirty cases (67 per cent) the highest priceis turned out to
be in conformity with our theoretical expectations.

The lowest priceis found to be mostly during harvest: December
(2008-09), January (1995-96), February (1981-82, 1982-83, 1991-92,
1998-99, 2001-02), March (1980-81, 1987-88, 1989-90, 2000-01) and
April (1983-84, 1984-85, 1986-87, 1993-94, 1997-98, 2009-10). Thus,
in 17 out of 30 instances (57 per cent) the lowest price has been observed
in tune with our theoretical expectations.

Nevertheless, it could be observed that mostly Black Pepper price
is peaking in off-season, especially the month (November) just before
thearrival of the next marketing season when thereisthe least availability
in the market. It could also be observed that the lowest price is mostly
observed during the month (April) just before the next off-marketing
season, when there is comparatively more availability in the market.
Theoreticaly, for a storable commodity traders expecting a high price
in the off-marketing season and low price in the season will keep the
surplus under storage and sell in the off-marketing season. Thus, for a
storable commodity the regularity of seasonal impact should be less as
compared to a non-storable commodity. Even though Black Pepper isa
storable commodity with all the possibility of inter-temporal arbitraging,
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why for Black Pepper the highest price is coming mostly in the month
before the next marketing season and lowest price is coming mostly in
the month before the next off-marketing season? This throws light on
thelow extent of inter-temporal arbitraging in Black Pepper, eventhough
it is storable.

Putting both these sides (the highest price occurring and lowest
price occurring months) together the real exceptions to this seasonality
factor are years such as 1988-89, 1996-97, 2004-05, 2005-06 and 2007-
08 which are the years in which both highest price and lowest price
came against our theoretical expectations. Thus, in general seasonality
effect on price for Black Pepper comes in 25 out of 30 cases (83 per
cent). It could a so be noted that the occurrence of both the highest price
during off season months and the lowest price during season months
together comes only in 12 out of 30 cases, i.e. in 40 per cent of the cases
(1980-81, 1981-82, 1982-83, 1986-87, 1987-88, 1991-92, 1995-96,
1997-98, 1998-99, 2001-02, 2008-09 and 2009-10). One thing could
be observed that the exceptiona cases come mostly in the post-reform
period. This may be due to the reason that the domestic annua pricein
the open trade regime responds more to the cycles in annua global
production and the domestic seasonal impact in monthly price may not
repeat regularly as seasons in the competing countries may create
irregularities in it.

4.3 Small Cardamom

For agricultural commodities in general, the seasonal nature of
price implies the co-existence of high price during the slack season and
alow priceduring the peak season. Small Cardamom has been historically
an exception to this rule and for Small Cardamom the peak price is
observed during the Peak season it self. Thisis observed because of the
inherent properties of the product and the nature of demand. The quality
of Small Cardamom is reflected by its green colour, which can be
maintained if it is properly cured and not kept for a longer time in
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storage. When it was a highly export oriented crop the export demand
coincided mostly with the peak season since the quality Small Cardamom
(the green colour cardamom) is available more in the peak season and
less during the slack season since storage will deteriorate the green
colour (Joseph, 1985). Thus, this is due to the high export demand for
green Cardamom, which is available mostly in the peak season, actually
results in peak price during peak seasons.

But now, Small Cardamom amost has become a home market
oriented crop and only a negligible proportion of it is being exported
now. Even then the same nature of peak price during peak season can be
expected given the demand (either export or domestic) since during the
time when it was exported aso the peak price was due to the inherent
nature of the product itself (greater demand due to good quality green
Cardamom). Thus, in this changed scenario it is of our interest to revisit
and seewhether priceispeaking inthe peak season or not and understand
its implications on intra-year price differences.

Table 7: Intra-Year Price | nstability of Small Cardamom

Period CV (%) | % Deviation Price
Of the Lowest Range
Pricefrom The

Highest Price

Pre Reform (1980-1990) 17.98 42.23 104.50
Post Reform (1991-2010) | 15.93 37.63 208.60
Whole Period (1980-2010) | 16.62 39.16 173.90

Note: CV = Coefficient of Variation
Source: Derived using Price Data from Spices Board

Both the measures of intra-year instability show a sign of aslight
declineinaverageintra-year instability in the post-reform eraas compared
to the pre-reform era. But the average range of price, whichisnot exactly
ameasure of intra-year instability, shows an increase in the post reform
period.



It could also be observed that the peak price during peak season
has not disappeared almost (see Appendix |, Table A1.2). It isfound that
the highest price is observed mostly in both season and off-season
months. Off-season months in which price peaks are February (2000-
01), April (1999-00, 2001-02), May (1989-90, 1992-93, 1995-96, 1998-
99, June (1982-83, 1988-89, 1997-98, 2009-10), July (1981-82, 1986-
87, 1991-92, 2008-09) and August (1987-88, 1990-91, 2004-05). And
peak season months with peak price are September (1985-86, 1993-94,
1994-95, 2002-03, 2003-04, 2005-06, 2006-07), October (1984-85),
November (1980-81) and January (1983-84, 1996-97, 2007-08). We
could aso see in most of the months lowest prices are observed in the
off-season months it self. Thus, only in 12 out of 30 cases (40 per cent)
peak price during peak season has come out. The lowest price during
slack seasons has come out in 21 out of 30 cases (70 per cent). Putting
both the cases together the normal seasonality impact with at least any
one of the two (highest price during peak season and lowest price during
off-season months) has come in 22 out of 30 cases (73 per cent). But
seasonality impact of both the highest price during peak season and the
lowest price during off season months together is turned out to be only
in 11 out of 30 cases, i.e. in 36 per cent of the cases (1980-81, 1983-84,
1984-85, 1985-86, 1993-94, 1994-95, 1996-97, 2002-03, 2003-04, 2005-
06 and 2007-08).

4.4 Natural Rubber

As we have seen earlier, the production of Natural Rubber peaks
during October to January and from February to September the
production will be comparatively low. Even then the crop is available
throughout the year with some seasonal variations. We would expect a
less seasonal variation in price and intrayear instability for Natural
Rubber. This is mainly because of the reason that being an industrial
raw material with continuous demand and the storability of Rubber to
some extent compared to the other two commodities, supply can be
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inter-temporarily adjusted. Also it needs to be noted that the demand
emanates from large industrial monopolieswith sufficient market power
to influence the price albeit with low intensity with an open market.
(Thisissue, however, cals for a separate inquiry)

Table8: Intra-Year Pricelnstability of Natural Rubber

Period CV (%) % Deviation Of Price
the Lowest Price from | Range
The Highest Price

Pre Reform (1980-1990) | 6.63 16.62 3.20
Post Reform (1991-2010) | 11.14 26.94 17.30
Whole Period (1980-2010) 9.64 23.50 12.63

Note: CV = Coefficient of Variation
Source: Derived using Price Data from Rubber Board

Intra-year instability in general is found to have increased in the
post-reform era. The price rangeisfound to haveincreased quite highin
the post-reform era as compared to the pre-reform era. The average Co-
efficient of variation has increased from 6.63 per cent during the pre
reform period to 11.14 percent during the post reform period.

It isfound that the price is peaking in majority of the yearsin the
off-season months with only a very few exceptions of years like 1985-
86, 1988-89, and 2009-10 (Appendix |, Table A1.3). Thus, the highest
priceof Natural Rubber has comein favor of our theoretical expectations
in 27 out of 30 cases (90 per cent). The price peaks normally during
February (1991-92), March (1980-81, 1981-82, 1994-95, 2002-03, 2003-
04, 2005-06, 2007-08), May (1983-84, 1986-87, 1995-96, 2000-01),
June (1990-91, 1996-97, 1998-99, 1999-00, 2004—05, 2006-07), July
(1987-88, 1993-94) and August (1982-83, 1984-85, 1989-90, 1992-93,
1997-98, 2001-02, 2008-09). Thisdoes not imply that the Natural Rubber
has very high seasonal price effects. Even though the seasonality is
quite regular the seasona difference may be very low as compared to
the other crops.
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On the other hand, the lowest price is observed mostly in the off-
season it self and a very few years (1982-83, 1984-85, 1986-87, 1987-
88, 1990-91, 1993-94, 1995-96, 2006-07 and 2008-09) show a lower
price during seasons. Thus the lowest price has come in favor of our
theoretical expectations only in 9 out of 30 cases (30 per cent). The
lowest price observed was observed mainly in the months of April (1980-
81, 1983-84, 1985-86, 1988-89, 1989-90, 1994-95, 1999-00, 2001-02,
2002-03, 2005-06 and 2009-10). Why this is happening in the case of
Natural Rubber? One possible explanation for the low price in the off-
seasons for the storable commodities could be that by expecting a high
price in the off-seasons more supply is injected in the market that
depresses the price in those months. This throws light on the possible
irregularities and the stock holding behavior of producers and traders of
Natural Rubber.

Putting both the cases together the normal seasonality effect of at
least one of the two (either the highest or the lowest price) has been
turned out to be in 27 out of 30 cases (90 per cent). But the seasonal
regularity with both the cases appearing together has been turned out to
beonly in 9 out of 30 cases (30 per cent). Thus, even though the price of
Natural Rubber is peaking in the off-season months the lowest priceis
also observed during the off-season months. This may lead us to the
inference that there is high extent of inter-temporal arbitraging through
stock holding and a lot of irregular influences on the price of Natural
Rubber. Thisalso isnot sufficient to reach adefinite conclusion regarding
the seasonal effect of prices.

45 Tea

Tea is continuous crop. Tea production peaks comparatively
during June to October and Tea availability will be comparatively low
during November to May. Hence, the seasonal difference in production
is expected to be quite low for Tea compared to the other three crops.
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Table 9: Intra-Year Price Instability of Tea

Period CV (%) | % Deviation Of the | Price
Lowest Pricefrom | Range
The Highest Price

Pre Reform (1980-1990) 9.20 23.80 6.40
Post Reform (1991-2010) | 9.30 25.20 18.00
Whole Period (1980-2010)| 9.26 24.74 14.16

Note: CV = Coefficient of Variation
Source: Derived using Price Data from Tea Board.

Using both the indices intra-year instability has not shown any
substantial change in the post-reform period as compared to the pre-
reform period. Price range on an average has shown some increase from
6.4 rupees to 18 rupees.

It could be observed that the highest price is coming mostly in the
monthsin which teais comparatively less available like January (1980-
81, 1985-86, 1994-95, 1998-99, 2001-02), February (1993-94, 2003-
04), April (1984-85, 1987-88, 1990-91, 1996-97), May (1992-93, 1999-
00, 2009-10), November (1983-84, 1995-96) and December (1988-89,
1997-98, 2005-06, 2007-08) (Appendix |, Table A1.4). Thus, the highest
price of Teahas comein conformity with our theoretical expectationsin
20 out of 30 cases (67 per cent). There are exception to thisthat the price
is peaking in the months in which tea is relatively available like June,
July, September, October and November.

On the contrary the lowest price is rarely observed during the
seasons and mostly the lowest price comeswhen theteaisrelatively less
available like January (1983-84, 1988-89, 1989-90, 1997-98), February
(1981-82, 2007-08, 2008-09, 2009-10), and March (1982-83, 1986-87,
1991-92, 1992-93, 1994-95, 1995-96, 1996-97, 1999-00, 2002-03, 2004-
05, 2005-06, 2006-07). Thus the lowest price has come in conformity
with our theoretical expectations only in 10 out of 30 cases (23 per
cent). Putting both the cases together the normal seasonality impact of
at least any of the two (either the highest price or the lowest price)
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occurring isturned out bein 19 out of 30 cases (63 per cent) in favour of
our theoretical expectations. But both highest and lowest price coming
together turned out to be in favour of our theoretical expectations only
in 8 out of 30 cases (26 per cent). This leads usto the inference that the
seasonality effect is quite low for Tea as it is available more or less
throughout the year and there are wide irregularities in the price of Tea.

4.6 Coffee

The production of Coffee peaks mainly during the months of
December to March, and the availability will be quite lower during the
months of April to November. Thus we would expect the price of coffee
to be comparatively high during the months of April to November and
comparatively low during the months of December to March.

Table 10: Intra-Year Pricelnstability of Coffee

Period CV (%) % Deviation Of Price
the Lowest Price from
The Highest Price

Pre Reform (1980-1990) - - -
Post Reform (1991-2010) | 12.00 32.37 32.35
Whole Period (1980-2010)| 12.00 32.37 32.35

Note: CV = Coefficient of Variation
Source: Derived using Price Data from Coffee Board.

Seasonality effect isfound to be quite high for Coffee. The highest
price of Coffee hasbeen turned out to be mostly in the off-season months
of September (2006-07, 2008-09, 2009-10 and 2010-11), October (2007-
08), November (2002-03) and May (2005-06) (Appendix |, Table AL1.5).
Thus, the highest price is turned out to be in conformity with our
theoretical expectationin 7 out of 13 cases (54 per cent). However there
are exceptions to this as well. However, there are exceptions to this as
well. Price is found to be peaking in the season months like December
(2004-05), January (1998-99, 1999-00, 2000-01 and 2001-02) and
February (2003-04).
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The lowest price has been observed mainly in the harvesting
season. The lowest price has been turned out to be in the season months
of December (2000-01, 2001-02, 2002-03 and 2003-04), January (2004-
05 and 2007-08), February (2005-06) and March (2008-09 and 2010-
11). Thus, the lowest price has been turned out to bein 9 out of 13 cases
(69 per cent) in favour of our theoretical expectations. Putting both the
cases together the normal seasonality impact of either the highest price
or the lowest price for Coffee has been turned out to bein 11 out of 13
cases (84 per cent). The seasonality impact of both the highest price and
the lowest price coming together isobserved in 5 out of 13 cases (38 per
cent). The seasonal price difference for Coffee is reported in the Table
5.12 (2002-03, 2005-06, 2007-08, 2008-09 and 2010-11).

5. Summary and Conclusions

The present study was an attempt to understand the dynamics of
inter-year and intra-year priceinstability of plantation crops specifically
looking at the case of five magjor crops. Natural Rubber, Tea, Coffee,
Black Pepper and Small Cardamom. The study aso made an attempt to
locate the factors involved in price instability of the selected crops. Our
analysis of price instability of plantation crops has come out with the
following findings.

Annual average real price of plantation crops in general remains
either stagnant (Black Pepper, Natural Rubber) or secularly declining
(Small Cardamom and Tea) except for Coffee. Whileinter-year instability
has been explained mainly by the multi-year price cyclicality arising in
response to the cycles in production, intra-year instability has been
explained mainly by the seasonality of production. However, given
crop characteristics, there are significant inter-crop variations. While
three crops showed increase in instability (Black Pepper, Coffee and
Natural Rubber) two crops showed a decline in instability (Small
Cardamom and Tea) in the post-reform eraas compared to the pre-reform
era. The crops (Black Pepper, Coffee and Natural Rubber) for which
domestic market is highly integrated with the global market are found
to be showing greater price instability in the open trade regime as
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compared to the closed and protected regime. The crops (Small
Cardamom and Tea), which are highly domestic market oriented are
showing decline in instability in the open trade regime as compared to
the protected regime. The crops, which have shown an increase in
instability in the open trade regime (Black Pepper and Natural Rubber),
also show clear widening of cycles (in duration aswell asin amplitudes)
in the open trade regime as compared to the protected regime. On the
other hand the crops, which have shown a decline in instability in the
open traderegime (Small Cardamom and Tea), show low cyclical duration
and amplitude in the 1990s as compared to the 1980s.

Annul average prices of all the selected crops have been mostly
turned out to be in the contraction phase of the cycle indicating long
duration slumps than booms. It is also observed that the annual price
has been mostly below the trend for all the selected commodities
implying that the price of the selected commodities in general is
downward biased.

Given the difference in crop characteristics, the intra-year
instability also varies across crops. Intra year instability is found to be
thelowest for Tea and the highest for Small Cardamom as (lesspossibility
of inter-temporal arbitraging) and Tea being a continuous crop available
throughout the year. While for Black Pepper the normal seasonality
impact (peak price during slack season and vice versa) has been observed
in 83 per cent of the cases, for Natural Rubber, Small Cardamom, Coffee
and Tea seasonality effect is turned out to be in 90, 73, 84 and 63 per
cent of the cases respectively.

The analysis has found that the price instability of plantation
crops is quite high and the instability has increased in the open trade
regime for many of the crops. When government has withdrawn fromiits
market intervention activities, price has been completely left for the
market forces to determine which increases the extent of instability in
price. Since price stabilization is not possible in the present context
especialy for the plantation cropswe may arguefor astrong government
mechanism of farmer’s income stabilisation.
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