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ABSTRACT

A few countries produce most of the world’s output of tea and

coffee.  Therefore, the major exporting countries are likely to exercise

market power, which implies that exporters have some control over the

prices that they receive. Does India exercise market power in the export

markets for tea and coffee or is she simply a price taker? The present

paper explores this question by estimating the pricing-to-market (PTM)

model for India and other selected exporting countries. The results are

generally consistent with the price discriminating behaviour in the

export market, which implies that the major exporters indeed hold market

power. The analysis suggests significant market power for India and Sri

Lank in ‘bulk black tea’.  In the case of ‘black tea in immediate packing’,

a more value added category, Sri Lanka exercises a much greater market

power than India. That the exporters of plantation products, like tea and

coffee, are not passive price takers in the international market but are

capable of influencing the prices that they receive is a finding that has

important implications for policy. The government may find a strategic

motivation for intervening in support of exporters engaged in (imperfect)

competition with foreign suppliers. The government and commodity

boards may initiate policies and institutional structures (for example,

promotion of geographical indication of origin as a tool of product

differentiation, innovative marketing, promotional campaigns, branding,

labelling, advertising etc) with a view to maintaining and strengthening

the market power of Indian tea and coffee in the export markets
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1. Introduction

Plantation commodities such as jute, tea, tobacco, cotton, spices

etc dominated India’s export basket at the time of independence. The

dominance of primary commodities in the export basket provided

justification to the assumption of “export pessimism” and to the post-

independence strategy of import substitution based industrialisation.

The well known Singer-Prebisch thesis maintains that the world demands

for primary commodities are income and price inelastic, and therefore

the productivity gains in the commodity exporting countries are likely

to be passed on to importing countries via change in the terms of trade

favourable to the latter. It is also held that the primary commodity

exporters are price takers in the international markets – implying that

they cannot exercise market power – and that the export prospects for

primary commodities are determined mainly by the long term pattern of

world demand leaving little room for supply-side policies to achieve

export success.

The price taker assumption is plausible when the exporter holds a

negligible share in the world market. However, in many plantation

commodities, world exports are highly concentrated (that is, few countries

account for the major shares of the world exports), suggesting the

possibility of imperfect competition in the export markets.  It is of interest

to analyse if the plantation commodity exporters exercise market power.

If there is evidence suggesting market power, the usual trade policy

implications based on the assumption that primary commodity exporters
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are price takers need to be revisited.  It may no longer be the case that

commodity exporting countries have no control over their export

prospects. An exporting country may rather strive to achieve superior

performance by adopting active supply-side policies. In particular, the

government may find a strategic motivation for intervening in support

of exporters engaged in (imperfect) global competition with foreign

rivals.

Tests of imperfect competition in international trade can be based

on the observed pricing decisions of the exporters.  Exporters may

exercise market power by adjusting prices to different export destinations,

resulting in price discrimination based on pricing-to-market and

incomplete pass-through of exchange rate movements to export prices

(Krugman, 1987).  In a perfectly competitive market, export prices (in

terms of domestic currency) do not react to currency movements and

there will be complete pass-through of exchange rate changes into the

import prices (in terms of foreign currency). However, the pass-through

may be incomplete if exporters enjoy market power, which in turn,

implies that exchange rates may influence the prices (in local currency)

that exporters receive.

A number of empirical studies have analysed the pricing-to-market

(PTM) hypothesis that exporters, in order to maintain their

competitiveness, may adjust destination-specific prices to the

fluctuations in bilateral exchange rates [see Goldberg and Knetter (1997)

for a survey]. The PTM model can be used to investigate whether there

is any evidence of market power in international trade by analysing the

sensitivity of export prices to exchange rate fluctuations.  However, the

PTM phenomenon has been largely neglected in agricultural trade

analysis, particularly in the context of developing countries. Given the

high export shares of the tropical countries in some of the plantation

commodities, pricing decisions by these exporters should be examined

for behaviour consistent with PTM.
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The present paper analyses the Indian exporters PTM behaviour

in selected plantation commodities – tea, and coffee.  A few countries

produce most of the world’s output of tea and coffee, and therefore the

major exporting countries are likely to exercise market power. To put

the results for India in a comparative perspective, the analysis of the

PTM behavior has been carried out also for selected countries that

account for the major share in the export market for each commodity.

The rest of the paper is organised as follows. Section 2 provides a

broad overview of the trade policy regime pertaining to India’s agriculture

sector. Section 3 presents a descriptive analysis of India’s export

performance in tea and coffee.  Section 4 analyses the PTM behaviour of

exports for India and other selected countries in each commodity at the

disaggregated level. Finally, Section 5 concludes the paper.

2.  Agriculture Trade Policy Regime: A Brief Overview

Agriculture, which employs over one-half of India’s workforce, is

the most important sector of the Indian economy from the perspective of

poverty alleviation. India’s resource endowments offer tremendous

potentials in agriculture production: the country has the world’s second

largest arable land base (after the U.S) and the second largest irrigated

area (after China).

Yet, influenced by the doctrine of ‘export pessimism’, government

policies since independence have sought to insulate India’s agriculture

from international markets.  Over valued exchange rates and heavy

industrial protection, during the import substitution period, resulted in

a net disprotection of agriculture and a general bias against exports. In

spite of the various export promotion schemes adopted in the 1970s and

1980s, profitability in the heavily protected domestic market remained

significantly higher than that in the export market (Kathuria, 1996).

Overall, the import substitution policies exerted a deleterious effect on

exports in general and agriculture production in particular.
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The government used a variety of trade policy instruments to

control export as well as imports of agricultural products. Non tariff

barriers in the form of monopolisation (canalisation) of trade by state

enterprises and quantitative restrictions (QRs) have been far more

significant than tariffs (Srinivasan, 2000). During the 1950s and 1960s,

traditional agricultural exports – tea, coffee, spices and jute – were

subjected to export taxes. However, unlike in the case of most agricultural

goods, exports of traditional commodities were not subjected to

quantitative restrictions.

The process of trade liberalisation since 1991 left India’s

agriculture sector relatively untouched, except for the removal of export

controls in some of the products. In 2001, to comply with WTO rules,

India replaced quantitative restrictions on imports of all agricultural

products with import tariffs. However, a wide gap between applied and

bound tariff rates exists for most of the products. These gaps provide

India with the discretionary ability to adjust tariffs creating uncertainty

about agricultural trade policy.

It can be seen that, in both tea and coffee, the average MFN tariff

rates were as high as 100% in 1990, which were brought down

considerably over the subsequent years of the 1990s (Figure 1). However,

imports of these commodities were subjected to QRs throughout the

1990s (Mehta, 2000; Goldar, 2005).  While the QRs were lifted in 2000

and 2001 (due to India’s WTO commitments), the MFN tariff rates were

increased significantly during the early 2000s and remained high

thereafter.  Further, during 1997-2009, the bound tariff rates have been

as high as 150% for tea and above 100% for coffee.

India’s trade policy with respect to agriculture has been primarily

driven by short-term domestic price trends. There is as yet no long-term

liberalised trade in agriculture (Srinivasan, 2008).  However, it must be

noted that, while there have been no significant reforms directly affecting

agriculture, the sector was indirectly affected by other macro reforms,
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particularly the devaluation of exchange rate and reduction of protection

to industry1.

It is held that that a more realistic market determined exchange

rate would make exporting activities more attractive.  In 1994, India

adopted full current account convertibility making the exchange rate

dependent on the demand for and supply of foreign exchange in the

market2. While a market determined exchange rate may eliminate the

bias against exports (including agricultural exports), the fluctuation in

the exchange rates may influence the prices that exporters receive for

their products.  This is the policy context in which we analyze the PTM

behavior of Indian tea and coffee exports. As discussed above, exporters

may engage in PTM behavior by adjusting the local currency (Rupee)

denominated export prices to exchange rate fluctuations.

3.   General Trends and Patterns of Exports

3.1. Value, Quantity and Prices of Exports

Using the trade data from the FAOSTAT, the database from the

Food and Agriculture Organisation (FAO), Figures 2A and 2B depict the

long term (1961-2009) trends in values, quantities and unit values (value

divided by quantity) of India’s tea and coffee exports, respectively.  The

quantity of aggregate tea exports from India remains virtually constant

throughout the period while the value show a major increase during the

1. Thus, reforms may reduce the disprotection to agriculture.  Overall, however,
agriculture remains disprotected even during the post-reform period
(Srinivasan, 2000; Orden et al., 2007).

2. The government introduced a major downward adjustment in the rupee
exchange rate against the major international currencies in July 1991. In
February 1992, a dual exchange rate system was introduced, which allowed
exporters to sell 60% of their foreign exchange earnings at the free market
rate and 40% to the government at the lower official rate.  In April 1993, a
further move towards the deregulation of the external sector took place
when the government adopted full convertibility on trade account by unifying
the official exchange rate with the market rate.  These steps culminated in
India adopting full current account convertibility in August 1994.
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second half of the 1970s but recorded cycles in the subsequent years.

India exported 205 thousand tonnes of tea in 1961 accounting for 35%

of world exports.  During the subsequent years, however, the country

failed in exploiting the available trade possibilities.  Between 1961 to

2009, the quantity of India’s tea exports remained, with fluctuation, in

the range of 150-200 thousand tonnes. Clearly, lack of world demand is

not to be blamed for this stagnation for the world exports of tea increased

steadily from 592 thousand tonnes in 1961 to 1775 thousand tonnes in

2009. India’s share in world tea exports steadily declined from 35% in

1961 to 13% in 1993 and fluctuated in the range of 10% to 14% since

then.

While the export quantity of tea remains constant throughout the

period, export quantity of coffee show a broadly increasing trend with

some notable sub-period variations.  As in the case of tea, the value of

coffee exports recorded a major increase during the second half of the

1970s with cycles during the later years. The figures reveal a strong co-

movement between aggregate export values and unit export values with

the simple correlation between the logarithms of the two being as high

as 0.94 for tea and 0.84 for coffee. Thus, it is beyond doubt that price

(proxied by unit value) is the crucial factor affecting the dollar value of

export earnings in the two commodities.

Focusing on the more recent period, Table 1 shows India’s average

annual growth rates of exports, during 1991-2010, across the major

product groups within tea and coffee. The growth rates have been reported

for the entire period (1991-2010) as well as for the two sub-periods:

1991-2000 and 2001 to 2010.  In general, the second sub-period

witnessed a faster growth rates in export unit values compared to the

first period in both tea and coffee.  Within tea, all the individual product

groups (with the exception of ‘black tea in immediate packing’)

experienced relatively higher growth rate in value during the second

period, which has been mainly driven by the higher unit values.  However,
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the higher growth rate of export unit values (about 11% per annum) in

‘black tea in immediate packing’ did not translate into higher growth

rate of value because of negative growth rate in quantity during 2001-

2010.

The quantity of coffee exports experienced negative growth rate

during the second period. However, this has been compensated by a

higher growth rate in unit values and hence the growth rate of value

remained mostly unchanged during the second period. Overall, Table 1

confirms the crucial importance of prices in determining the growth of

export values in both tea and coffee.

Figure 3A and 3B provides a comparison of India’s export prices

(proxied by export unit values) with that of the rest of the world in tea

and green coffee, respectively. It is clear that the Indian export unit

values for tea are generally higher than that of the rest of the world. As

far as green coffee is concerned, however, the Indian unit values are

marginally lower than that of the rest of the world3.

Table 2 presents a disaggregated profile of unit values for India

and rest of the world across different product groups within tea. The

picture that emerges from the aggregate behaviour of export prices, as

shown in Figure 3A, is reflected in the behaviour of prices across most of

the product groups. In general, India’s export unit values are higher than

that of the rest of the world (except in the case of ‘black tea in immediate

packings’)4.  In particular, India’s unit value realisation is significantly

3. Indian unit values are generally lower than that of the rest of the world in
the case of coffee extracts as well (these values are not reported in the
interest of space).

4. In the case of ‘extracts of tea / mate’, the estimates of unit values are
influenced by the difference in the composition of exports from India and
the rest of the world. Note that this category includes ‘mate’, which is
considerably cheaper than tea. Thus, the unit values in this category are
downward biased for the rest of the world due to the higher share of mate
tea in the export of this category from the rest of the world than from India.
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higher than the rest of the world in ‘green tea in immediate packings’5.

In terms of the average annual growth rate of unit value realisation,

during 1993-2010, India’s growth rates are higher than the rest of the

world in ‘green tea in immediate packings’ and ‘black tea in immediate

packings’. In the case of other categories, the growth rates are similar for

India and rest of the world.

The comparison of export prices shows that as expected the Indian

prices and world prices generally move together. However, in general

the Indian tea has been fetching a premium in the international markets

while her export prices of coffee are generally lower than the world

prices. India’s lower unit value of coffee is not surprising since the

relatively lower-priced Robusta variety (rather than the higher-priced

Arabica variety) constitutes the larger share of India’s coffee exports. In

general, the possibility of exercising market power is higher if exporter

fetches a price premium due to product differentiation or other factors.

3.2. World Market Shares

The extent to which an exporter can exercise market power may

depend, inter alia, on the world market shares of the exporter in the

commodity under consideration. Figure 4A shows the changes in the

world export market shares of India in tea and coffee.  During the first

half of 1960’s (i.e., 1961-64), India accounted for about 37% to 39% of

the world export values (in US$) of tea, but her share had declined

significantly during the second half (1965-1969) with India accounting

for only 28% of world market share in 1970.  India’s share remained

above 25% until 1977. However, except for a relatively better

5. The unit value realisation in ‘green tea for immediate packing’ is generally
higher than that in ‘green tea, bulk’ both for India and World. This is
expected since the former is a higher value added item compared to the
latter. However, since 2003, the price gap has increased significantly for
India and it may be important to analyse the factors responsible for this
growing gap.  This issue assumes particular importance in the context of the
assertion that a few big firms with established brand images in the packet
segments appropriate a disproportionally higher share of the total value
addition in tea and coffee (George and Joseph, 2005).
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performance in two years (1980 and 1981), the country’s share fluctuated

in the range of 19-25% during the period 1978-1991. India’s world

market share had been in the range of 13-16% during 1992-2001 and

further declined in the range of 10-12% during 2002-2009. The long

term trend clearly shows a marked decline in India’s share of world tea

exports. Nevertheless, in terms of volume, India remains as one of the

major tea exporting countries of the world.

The FAOSTAT provides trade data at the disaggregate level for

coffee but only at the aggregate level for tea.  Therefore, we make of use of

the disaggregated data pertaining to tea exports (at the 5-digit level of

SITC Rev 3) from the UN-COMTRADE database6.    Figure 4B shows

India’s world market shares of four different product groups belonging to

tea. It is clear that the market share of ‘bulk black tea’ (SITC 07414), the

major export item from India, remains more or less constant throughout

the period 1993-2010. Other items (‘black tea in immediate packings’,

‘tea/mate extracts’ and ‘green tea’) are responsible for the decline in India’s

aggregate market share from about 12% in 1993 to 10% in 2010.

Compared to tea, India is a minor player in the world export market

for coffee.  However, the long term trend indicates slow but definite

increase in India’s world market share of coffee exports7. During the

6. While estimating the value of world exports, it is important to keep in mind
that the number of countries that report data to the UN vary from year to
year. In order to make sure that the world export values are strictly
comparable overtime, we must use data from a consistent set of reporting
countries.  We use ‘mirror export data’, which has been constructed on the
basis of imports reported by different countries. The  ‘mirror data’, rather
than own country reported data, has been used because some of the major
tea exporting countries do not report data consistently for all the years. It
has been noticed that import data according to SITC Rev 3 is available for
a consistent set of 67 countries for every year in the period 1993-2010.

7. Though India’s world market share of coffee is significantly less than that
of tea, the share of the former in India’s aggregate export value of the two
commodities has been growing considerably overtime. During 1962-72,
the average share of coffee in the aggregate export value of the two
commodities was about 10%, which was increased to 28% during 1973-
1993 and further to 46% during 1994-2009.
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period 1961-72, India’s share remained broadly constant in the range of

0.8% to 1.2% (Figure 4A). During 1973-1979, the country’s share

marginally improved but fluctuated in the range of 1.2% to 1.6%.  A

further increase to about 2% can be noticed during the early 1980s (i.e.

during 1980-82), but then the share was declined and remained mostly

below 2% until 1992. The first half of the 1990s witnessed a significant

increase in India’s market share. The share has been declining since

1995 but remains above 2% for most of the years.

Figure 4C depicts the changes in the market shares of different

items within coffee.  India’s market shares in ‘green coffee’ and ‘coffee

extracts’ show a general increasing trend over the years with relatively

greater fluctuations in the latter category. Since 1992, India’s market

share in the higher value added coffee extracts has been higher than that

in green coffee.  The share of the former in the value of India’s total

coffee exports increased steadily from about 10% in 1995 to as high as

36% in 2009.  India’s world market share in roasted coffee remains

negligible throughout.

Table 3A reports the shares of the leading exporting countries in

the total world exports of different product groups within tea

(disaggregated at the 6-digit Harmonised System (HS) level)8.  The world

markets shares of the leading exporting countries are reported for 1996

and 20109. The leading exporters have been identified as those having

at least 0.5% of the total world exports of the particular 6-digit category

in 2010.

8. The world export has been estimated using mirror data of a consistent
group of 91 countries that had reported import data, according to HS
nomenclature, both for 1996 and 2010.

9. The year 1996 has been selected to make sure that Russia, a major importer
of tea, is included in the set of countries whose mirror data are used for
estimating the world exports.  The year 1996 is the earliest year for which
Russia’s import data are available.
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It is evident that India ranks as the third largest exporter of black

tea (HS 090230 and HS 090240) in the year 2010.  Within the category

of black tea, Kenya accounts for the largest world market share in HS

090240 (bulk black tea) followed by Sri Lanka while the latter accounts

for the largest share in HS 090230 (black tea in immediate packings)

followed by UK.  As far as green tea (HS 090210 and HS 090220) is

concerned, China is the leading exporter while India is relatively a

smaller exporter. It is evident that the developed countries (USA, Ireland,

Canada and Germany) are the dominant exporters of the more processed

and higher value added category of ‘tea extracts’ (HS 210120).

Table 3B presents the world market shares of different countries

in the two major 6-digit level categories within coffee, namely HS 090111

(‘coffee, not roasted or decaffeinated’/‘green coffee’), and HS 210110

(‘coffee extracts’).  It is evident that India is relatively a small player in

the world market for coffee in all categories, including ‘green coffee’.

The leading exporters of HS 090111 include Brazil, Columbia and

Vietnam. In 2010, these three countries accounted for 53% of world

export in this category while India’s share was just 2%.  Developed

countries dominate the export markets for the more processed and higher

valued added HS 210110.  Just 4 developed countries (Switzerland,

Germany, Netherlands and France) account for one-half of the world

export in this category while India’s share is a paltry 0.8%.

India’s market shares in other 3 product groups within coffee (HS

090112, HS 090121, and HS 090122) are negligible (much below 0.5%).

Developed countries dominate the export markets in these relatively

higher value added product groups10.

10. The world market shares of different countries in these categories are not
reported. In 2010, just 2 countries (Germany and Spain) account for 51%
of the world market share in HS 090112 (decaffeinated coffee, not roasted);
4 countries (Switzerland, Germany, Italy, USA) account for 60% in HS
090121 (roasted coffee, not decaffeinated), 5 countries (Switzerland,
Canada, Germany, Italy and USA) hold 75% share in HS 090122 (roasted
decaffeinated coffee).
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3.3   Composition and Direction of Exports

Table 4 shows the changes in the composition of India’s tea and

coffee exports.  Black tea accounted for 97% of India’s total tea exports

in 1991, and this share was declined to 92% in 2010. Within black tea,

the share of bulk tea declined from 64% in 1991 to 50% in 2001 and

then increased significantly to 79% in 2010.  It is evident from Table 1

that the decline in the share of ‘bulk black tea’ in 2001 is primarily due

to the negative growth rate in export quantity during 1991-2001. The

subsequent increase in the share of this item in 2010 has been driven by

higher growth rate in unit value and quantity during 2001-2010. The

share of the relatively higher value added ‘black tea in immediate

packing’ declined from 46% in 2001 to 12% in 2010, which is entirely

due to the negative growth rate in quantity during this period.  The

shares of green tea show some marginal increase over the years, driven

by the growth rate in unit value as well as quantity.

Within coffee, HS 090111 (‘coffee, not roasted or decaffeinated’)

accounts for 88% of total exports in 1991, but its share had declined

gradually to 66% in 2001 and then marginally increased to 69% in

2010.  Correspondingly, the share of HS 210110 (‘coffee extract and

essences’) increased its share from a paltry 4% in 1991 to 33% in 2001

and then marginally declined to 30% in 2010. The significant increase

in the export share of this category had been brought about by an

impressive growth rate in quantity (about 32% per annum) during 1991-

2000.

The changes in the destination of India’s exports across the major

product categories are shown in Table 5. In 2010, Southern and Western

Europe accounts for about 2/3rd of India’s exports of HS 090111 (‘coffee,

not roasted or decaffeinated’). However, the share of Western Europe has

been declining over the years while the share of Southern Europe has

been increasing consistently. Other leading markets for India in this

product group include Western Asia and Eastern Europe.
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In general, India’s export markets for tea are more diversified than

for coffee. In the case of HS 090240 (bulk black tea), the major markets

for India include different regions in Europe, and Southern & Western

Asia.  The increasing importance of Western Asia as a market for Indian

tea and coffee is a notable development. It may also be noted that while

Southern Europe accounts for the major share in India’s coffee exports,

its share in tea is negligible.

Table 5 also reports the values of India’s trade intensity indices

with different regions and across the different product groups. The trade

intensity index is defined as:  TI  =  Sjk / Swk

where sjk denotes the share of destination k in country j’ s (India in

our case) total exports and swk represents the share of destination k in

the total exports from the rest of the world (w)11.  Thus, the TI index is a

ratio of two shares. The value of the index indicates whether or not India

exports more to a given destination (region or country) than the world

does on average.  A value greater than one indicates an ‘intense’ trade

relationship of India with the given destination and in the given product

group while a value less than one would imply opportunities for trade

expansion with the given destination.  The index has been computed

using the mirror data (bilateral import) of 91 countries that had

consistently reported import data both in 1996 and 2010.12

It is evident that in the case of HS 090111 (‘coffee not roasted or

decaffeinated’), India holds an intense export relationship with Southern

Europe, Western Asia and Australia & New Zealand, and increasingly

so. In 1996, India recorded the highest trade intensity with Eastern

Europe, but this has declined considerably during the subsequent years.

11. The trade intensity index has been used in a number of studies. See, for
example, Drysdale and Garnaut (1982).

12. The number of countries reporting the data varies from year to year. It is
important to use data from a consistent set of countries so that the results are
not sensitive to the reporting patterns.
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India’s trade intensity with most regions in Asia (except Western Asia),

Africa (except Northern Africa) and America is relatively small. Thus,

there exists some potential for intensifying exports to these regions.

In the case of HS 090240 (bulk black tea), India holds intense

export relationship with different regions in Europe (East, West and

North). However, the trade intensity with these regions, especially

Western and Eastern Europe, has been declining over the years. It is

important to reverse this trend as well as to diversify into other markets

in Asia, America and Africa.  In the case of HS 090230 (black tea in

immediate packing), the TI index show greater changes in India’s export

market orientation.  In 1996, India recorded a TI value of greater than

one with just one region (Eastern Europe). However, TI index was greater

than one with as many as six regions in 2010 (Australia & New Zealand,

Eastern Asia, North America, South-Eastern Asia, Southern Africa, Western

Asia). As far as HS 090220 (bulk green tea) is concerned, India’s trade

intensity is generally high with Western Asia, Western Europe, Northern

America and Northern Europe.

4. Pricing to Market Behaviour

The analysis in Section 3 shows that the movement in prices is the

key factor that determines the long term trends in export revenue.  For

example, as evident from Figure 2A, the quantity of tea exports remained

more or less constant for nearly five decades, while the value of exports

fluctuated depending upon the movements in prices. A strong long term

correlation between prices and exports values has also been observed in

the case of coffee. Therefore, it is important to analyse the pricing

behaviour of India’s tea and coffee exports.  Using the PTM model, we

analyse some specific questions as follows.

First, does India exercise some market power in the export markets

for tea and coffee or is it simply a price taker? Second, compared to

India, do other major exporting countries behave differently or similarly?
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Third, does the extent to which a country exercises market power vary

with the level of processing or value addition of the commodity? It is

important to ask these questions because the usual policy implications

based on perfectly competitive market structure should be modified if

we find evidence in support of the PTM behaviour.

There are at least two reasons to expect the PTM behaviour in

commodities such as tea and coffee. First, it is well known that these

commodities are differentiated by the country of origin in terms of several

attributes (such as variety, plucking method, fermentation, processing,

taste and the form in which it is sold). Second, the world market for these

commodities are characterised by a high degree of export concentration

by a handful of countries.

In what follows, we first sets out the PTM model and then

empirically test it to understand the pricing behaviour by India and

other major countries in three major export categories from India: ‘bulk

black tea’ (HS 090240), ‘black tea in immediate packing’ (HS 090230),

and ‘coffee, not roasted or decaffeinated’ (HS 090111). The analysis has

been carried out for India and two other leading exporters in the respective

category – that is, Kenya and Sri Lanka for HS 090240, United Kingdom

and Sri Lanka for HS 090230 and Brazil and Columbia for HS 090111.

It can be seen that the selected countries account for the largest shares in

the world exports of the respective category (Table 3A and 3B).

4.1. The Model

The competitive structure of a market can be analysed based on

the extent of pass- through of changes in the exchange rate to import

prices.  If the export market is perfectly competitive, prices (P) will be

equal to marginal cost (MC), and there will be complete pass-through of

exchange rate movements into import prices. For example, suppose that

the exchange rate of dollar got appreciated from INR 40 per US $1 in

period one to INR 50 per US $1 in period two.  Suppose further that
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Indian exporters had received INR 80 per kilogram of tea exported to

the U.S. in period one. Ignoring transport costs and trade barriers, the

price of tea in the US market would have been $2 (=INR 80) in period

one.  What will be price of the Indian tea in the US market in period two?

Complete pass-through implies that the US market price will decline to

$1.6 (=INR 80) in period two. This means that, if the market is perfectly

competitive, the exporter does not react to currency movements (that is,

the export price in INR remains constant). However, there will be

incomplete pass through if the export market is imperfectly competitive

(i.e., P > MC) and the exporter enjoys market power. In such cases,

exporters adjust the markups over MC to accommodate changes in

exchange rates.

The idea that the exporter can adjust destination specific markups to

accommodate changes in exchange rates was termed PTM. The PTM model

is connected to the notion of mark-up pricing over MC (and thus imperfect

competition) and tests whether an exporting country can differentiate

export prices according to the conditions in each importing country.

The PTM model proposed by Knetter (1989) and Goldberg and

Knetter (1997) can be used to distinguish between a competitive market

and two alternative models that are consistent with imperfectly

competitive behaviour. The exporter is assumed to export to N different

markets with individual import demand in each market, i = 1…..N,

expressed as:

where qit is the quantity demanded in importing country i in year

t ; pit is export price to market i in the exporter’s currency in year t ; sit is

the exchange rate in time t (units of the importer’s currency per unit of

the exporter’s currency), and vit is a demand shifter. The cost structure

for the exporter is a function of the total quantity exported and a cost

function shifter δt:
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Given (1) and (2), the profit maximisation problem is:

The first order condition for profit maximization implies that the

firm equates the marginal revenue from sales in each market to the common

MC. Alternatively, the export price to each destination market is the

product of the common marginal cost and the destination specific markup:

;

where ct is the exporter’s common MC in year t, and ηit is the

absolute value of the elasticity of demand in the destination market

with respect to changes in price. Expression (4) represents the optimal

profit maximising conditions for the price-discriminating monopolist,

equating MC to marginal revenue in each market.

When the exporter behaves as a perfect competitor, demand

elasticities are infinite, and do not vary across destinations. Then, prices

are equal to marginal cost (pit = ct) and do not vary across destination

markets. But, if the market is imperfectly competitive, elasticities are

finite and can vary across importing countries and hence the exporter

may practice price discrimination. In general, prices in the relatively

inelastic markets will be higher than that in the elastic market.

In this model, with imperfect competition, the response of the

export price to the change in exchange rate depends on two factors: (i)

any change in MC and (ii) the changes in the demand elasticity with

respect to the change in price (i.e., ).  The former channel will

affect prices to all destination markets, while latter may be destination-

specific.
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For the empirical analysis of the PTM model, Knetter (1989)

proposes the following fixed-effects regression of export prices across

destinations for a given commodity.

 ,

where pit is price in units of the exporter’s currency measured at

the port of export,  θt is the time effect, λi is the destination country

effect, and uit is the error term. This model can be used to distinguish

between different pricing behaviour under alternative market structures.

In a competitive and integrated world market, the export prices to

all destinations must equal a common MC. In the regression model, the

time effects captured by θt will measure the common price in each year,

which is a measure of MC.  This hypothesis implies that λ and β are zero

for all destinations since all the export prices are equal. Changes in the

bilateral exchange rates will not affect bilateral export prices.

However, when markets are imperfectly competitive and price

discrimination is possible, two alternative scenarios are plausible

depending upon the change in the demand elasticity with respect to the

change in price.  First, assume that each destination market is characterised

by constant elasticity of demand with respect to the domestic currency

price . Under this scenario, price charged to each

destination market is a fixed mark up over marginal cost (the markup is

fixed because of constant elasticity of demand). Because the elasticity of

demand is destination-specific, export price may vary across destinations,

implying λ ≠ 0.  However, since demand elasticities do not vary in response

to price changes, shifts in bilateral exchange rates do not affect export

prices, implying  β = 0 for all destinations.

Second, under the assumption of varying elasticity of demand,

prices would still vary across destinations (λ≠0).

Further, bilateral exchange rate changes would affect export prices
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because demand elasticites can either increase or decrease as a result of

changes in price. Consider a depreciation of the importer’s currency

relative to the exporter currency. The price faced by the domestic

consumers in the importing country then increases. If the demand

elasticities remain constant, the first scenario discussed above will

happen (i.e., β = 0 and λ ≠ 0). However, if demand elasticities change,

then the optimal mark up over marginal cost will change and export

price will thus depend on exchange rates.  This scenario is referred to as

PTM because the optimal markup by price discriminating monopolist

will vary across destinations and with changes in bilateral exchange

rates, which implies that λ ≠ 0 and β ≠ 0.

4.2. Data

Equation (5) has been estimated for each of the two categories of

tea (‘bulk black tea’ and ‘black tea in immediate packings’) and one

category of coffee (‘coffee not roasted or decaffeinated’).  Bilateral export

data on quantities and values, at the 6-digit HS level, by India and other

selected countries on an annual basis have been used to estimate prices

(unit values), pit.  The prices are on f.o.b (free on board) basis, which

exclude the cost of loading or any other charges or transportation costs

beyond the port of exportation. For each of the selected product category,

separate regression analysis has been carried out for India and two other

countries that account for the largest shares in the world exports of the

given product category. The regression analysis for each exporting

country covers their major markets – that is, those countries that account

for an average annual share of at least 0.5% in the total export of the

given category by a country during the five year period 2006-201013.

13. Note that the lists of importing countries are not uniform for all the exporting
countries - each exporting country has its own list of the major markets
though there exists  a considerable overlap.
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Nominal exchange rates have been obtained from the IMF’s

International Financial Statistics, which have been converted into real

values by using the importing country’s CPI as deflator.  For each

commodity a pooled cross-sectional-time series model was specified

with T×N observations. There are T-1 time dummy effects (θt) and N-1

country dummy effects (λi). For estimating λi, we chose to exclude a

given country (Egypt) in all the regressions14. The β coefficients have

been estimated for each of the importing countries, included in the

regression analysis.  The period of analysis for India is 1988-2009 but

varies for other countries depending upon the availability of data at the

6-digit HS level.15

4.3. Regression Analysis

Table 6A summarises the results for ‘bulk black tea’ (HS 090240)

for the three major exporting countries – India, Kenya and Sri Lanka –

in this category.  It may be noted that these three countries together

accounts for more than 60% of the total world exports in this category in

2010, with the shares of the individual countries being 26% for Kenya,

18% for Sri Lanka and 17% for India (see Table 3A). Table 6A reports

the country effects (λi) and the exchange rate coefficients (βi). The time

dummies are included in all the specifications, but, in the interest of

space, their coefficients (θt) are not reported.

14. This choice is arbitrary.  Egypt has been in the list of the major markets for
the Indian export of tea and coffee. However, for the sake of comparison,
Egypt has been included arbitrarily in the regressions for other exporting
countries as well whether or not it is a major market for the given exporting
country.

15. 1988 is the earliest year for which data are available according to the HS
nomenclature. Note that in all regressions we have used the own-country
reported data since the export prices must be on f.o.b. basis.  The mirror
data is not appropriate for the present purpose since imports are recorded
on c.i.f basis and therefore the prices will include the cost of transportation,
insurance etc.
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A significant relationship between export prices and the bilateral

exchange rate implies a rejection of the constant elasticity model.  A

negative coefficient of bilateral exchange rate implies that the exporting

firms adjust prices in export markets to offset local exchange rate

movements. Positive coefficients imply that exporters adjust prices

upward as the local currency appreciates, exacerbating the impact of

exchange rate movements.

Overall the results in Table 6A, particularly for India and Sri Lanka,

reject the perfect competition as well as the constant elasticity model.

The results suggest that India and Sri Lanka exercise market power and

engage in price discriminating behaviour in the export market for ‘bulk

black tea’.  For India, the exchange rate coefficient differed significantly

from zero at the 1% level for eight markets (USA, France, Netherlands,

Australia, Pakistan, Kenya, Kazakhstan and Russia) at the 5% level for

Germany and at the 10% level for Afghanistan.  The βi coefficient values

are negative and significant for five markets and positive and significant

for the remaining five. The table also show statistically significant country

effects for India with respect to six of its markets for ‘bulk black tea’.

The results for Sri Lanka provide even stronger support for its

market power and price discriminating behaviour in the international

market for ‘bulk black tea’. These results suggest that the bilateral

exchange rate coefficient is statistically significant for ten countries

(Japan, Finland, Iran, Iraq, India, Kuwait, Saudi Arabia, Syria, Hong

Kong and Tunisia) and there are as many as twelve country effects that

are significantly different from zero.

The results pertaining to Kenya, however, are significantly

different from that of India and Sri Lanka. Only three exchange rate

coefficients and three country effects are significantly different from

zero for Kenya.  Overall, the results suggest a lower extent of market

power being exercised by Kenya in the international market for ‘bulk

black tea’ compared to India and Sri Lanka.
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It may be noted that black teas are processed in either of the two

ways, CTC (Crush, Tear, Curl) or orthodox.  While India and Kenya

mainly produce the CTC variety, Sri Lanka specialises in the orthodox

variety.  Kenya’s relatively low market power could be related to the fact

that the domestic market for tea in that country is very small and that it

depends hugely on the export market to sell the produce.  While close to

100% of the tea produced in Kenya is being exported, the share of

exports in India’s total production is only 20%.

Therefore, compared to Kenya, the large domestic market may

provide India with a greater leverage in the international markets, which,

in turn, may enable the latter to exercise greater market power than the

former in the CTC variety of black tea. Sri Lanka, however, has been

able to exercise high market power despite its small domestic market

and its high dependence on the export market. This high market power

of Sri Lanka could be due to its concentration on the production of

orthodox tea, which enhances its quality image, as most of quality teas

are produced by the orthodox method (Ali et al 1997).

Table 6B show the results for the relatively more value added

‘black tea in immediate packing’ (HS 090230). In terms of world market

share, the leading countries in this category are Sri Lanka (25%), followed

by U.K (19%) and India (9%), and the regression analysis has been

carried out for these 3 countries. The results again provide strong support

for the PTM behaviour by Sri Lanka.  Both exchange rate and country

effects are significantly different from zero for as many as 18 destination

countries of Sri Lanka. In contrast to this result, the number of significant

coefficients for India is few; the exchange rate coefficient is significant

in seven cases while the country effects are significant only in two

cases.  The U.K. also does not seem to be exercising as much market

power as does Sri Lanka.

India’s low market power compared to Sri Lanka in this category

is consistent with some observations. First, as noted above, Sri Lanka
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specialises in orthodox tea and most of the premium quality teas in this

category (HS 090230) are produced by the orthodox method while India

mainly produces the CTC variety.  Second, unlike in other categories

within tea, India’s unit value realisation in HS 090230 has been generally

lower than that of the rest of the world (see Table 2). Third, Sri Lanka

remains as the world leader in this category, with 25% of the world

market share, while India’s world market share has declined significantly

from 19% in 1996 to 9% in 2010 (see Table 3A).

We now turn to discuss the results for ‘coffee, not roasted or

decaffeinated’ (HS 090111), which is the major category of coffee

exported from India.  In 2010, Brazil accounted for 30% of the world

exports in this category followed by Colombia (12%) and Vietnam (11%).

Compared to the major exporters, India’s world market share in this

category is small (2%).

Considerable differences exist with respect to the varieties of coffee

exported by different countries.  Broadly, there are two important types

of coffee that can be distinguished, namely Arabica (which accounts for

the major share of the world production) and Robusta. The best known

varieties of Arabica are Unwashed Arabicas (mainly from Brazil),

Colombian Mild Arabicas (mainly from Colombia), and other Mild

Arabicas (mainly from other Latin American countries), whereas Robusta

coffee is mainly grown in African countries and South-East Asia (see

Otero and Milar, 2001). India exports both the varieties with the share of

Robusta variety being higher.

The results of the regression analysis, carried out for India, Brazil

and Colombia, are reported in Table 6C. Overall, the results provide

evidence in favour of the PTM hypothesis for India and Colombia, but

surprisingly the evidence is weaker for Brazil.  The regression for India

yield significant β coefficient in the case of 10 countries (USA, Belgium,

France, Italy, Netherlands, Norway, Switzerland, Israel, Jordhan, and

Libya). The country effects are also significant in most of these cases.
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The β coefficients are negative and significant in the case of nine

destinations for Columbia. By contrast, the number of significant β

coefficients for Brazil is just three and the number of significant country

effect is just one.

Despite India being a relatively small player in the international

market for coffee, we find that the country is able to exercise significant

market power. This may suggest that India has been able to differentiate

its product by marketing its shade-grown ‘mild’ variety of coffee and

create a niche for itself.

5. Conclusions and Policy Implications

Descriptive analysis of India’s export performance in tea and coffee

shows that the movements in prices is the key factor in determining the

long term trends in export revenue. Therefore, it is important to analyse

the dynamics of price formation in the international markets for these

commodities. A few countries produce most of the world’s output of tea

and coffee.  Therefore, the major exporting countries are likely to exercise

market power, which implies that exporters have some control over the

prices that they receive.

Exporters may exercise market power by adjusting prices to

different export destinations, resulting in price discrimination based on

pricing-to-market and incomplete pass-through of exchange rate

movements to export prices.  This pricing-to-market (PTM) behaviour

pertains to decisions by exporters to maintain or even increase export

prices when facing currency depreciation relative to the importers

currency.

The important question that we have addressed in the present paper

is: Does India exercise market power in the export markets for tea and

coffee or is she simply a price taker? To put the results for India in a

comparative perspective, the analysis had been carried out also for selected

countries that account for the major shares in the export market for each
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commodity. We empirically tested the PTM model to understand the

pricing behaviour by India and other major countries in three major export

categories: ‘bulk black tea’ (HS 090240), ‘black tea in immediate packing’

(HS 090230), and ‘coffee, not roasted or decaffeinated’ (HS 090111).

The regression results are generally consistent with the price

discriminating behaviour in the export market, which implies that the

major exporters indeed hold market power. The analysis suggests

significant market power for India and Sri Lank in ‘bulk black tea’.  In

the case of ‘black tea in immediate packing’, a more value added category,

Sri Lanka exercises a much greater market power than India. Though

India does not hold a major share in the world export of coffee, our

results provide evidence in support of India practicing price

discrimination in ‘coffee, not roasted or decaffeinated’, which is the

major export category from India.

The major policy implications that may be derived from the results

reported above are summarised below.

(i) That the exporters of plantation products, like tea and coffee,

are not passive price takers in the international market but are capable

of influencing the prices that they receive is a finding that has important

implications for policy. The usual trade policy implications based on

the assumption that primary commodity exporters are price takers need

to be revisited. It is no longer the case that commodity exporting

countries have no control over their export prospects. Instead the

governments in the exporting countries can strive to achieve superior

performance by adopting active supply-side policies.

(ii) Since the international markets for plantation commodities are

characterised by imperfect competition, the government may find a strategic

motivation for intervening in support of exporters engaged in global

competition with foreign suppliers. The government and commodity boards

may initiate policies and institutional structures (for example, promotion of
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geographical indication of origin as a tool of product differentiation,

innovative marketing, promotional campaigns, branding, labelling,

advertising etc) with a view to maintaining and strengthening the market

power of Indian tea and coffee in the export markets.

(iii) That the companies from the exporting countries are able to

exercise market power, however, does not necessarily mean that the small

growers in these countries have control over the price that they receive for

their products at the farm gate. Export trade is mostly undertaken by a

handful of multinational companies and the extent of farm gate price

realisation for the growers would depend on several factors including the

complexity of the supply chain, transaction costs and the relative

bargaining position of different actors in the supply chain.

In the case of tea, the value chain comprises several stages from

green leaf production and primary processing through conversion into

bulk and packaged products available for blending and sale to

consumers. At the beginning of the value chain is the workers and small

holders who pick and collect the tea leaves and at the end of the chain

are the companies (usually multinational) that are involved in blending,

packing and marketing. Tea is usually exported at a relatively early

stage in the supply chain. Plucking and primary processing is usually

carried out in producing countries while the more value added (and

profitable) downstream activities such as blending, packing and

marketing are mostly carried out by the companies in the buyer countries.

In order to ensure an efficient price transmission from retail markets

to the farm gate, it is important that the small growers are well integrated

into national and global value chains and that the transaction costs and

inefficiencies at different stages of the value chain be kept to the

minimum. The government may undertake appropriate policy measures

and institutional reforms to strengthen the relationship between small

growers, processing factories and exporting companies. In addition, the

government may provide direct technical and marketing assistance to
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small and marginalised farmers. These measures are very important since

small holders are increasingly becoming important for tea production

while the plantation companies are moving out of primary production

and concentrating in the downstream stages of the value chain.

(iv) Compared to Sri Lanka, India is a minor player in the more

value added downstream activities of blending, packaging, branding,

distribution and marketing of tea.  Sri Lanka is the world leader in the

more value added ‘black tea in immediate packing’, with 25% of the

world market share, while India has been losing its market share in this

category. Our analysis confirms significantly high market power for Sri

Lanka than India in this category. It is important to address the factors

that hinder the growth of value added downstream activities in India.

The government should create a policy environment that is

conducive for entrepreneurs to invest in value added downstream

activities.  Among other things, it is imperative to ensure that the domestic

industry achieves a deep integration with the vertically integrated global

supply chains. To this end, India should eliminate its exorbitantly high

tariff rates in tea and coffee and open up its multi brand retail sector for

foreign direct investments16. A level playing field should be created for

different types of business entities – domestic, foreign and joint ventures.

The domestic market for tea and coffee should be as contestable as is the

export market for competing suppliers from around the world.  By

improving their relative bargaining position, small growers and workers

are likely to benefit more from a vibrant, efficient and globally integrated

domestic industry than from their counterparts that enjoy both a

monopsony power in buying and a monopoly power in selling in the

domestic market.

16 India’s import tariff rates in tea and coffee are one of the highest in the
world (i.e., 100% for tea and 93% for coffee in 2009). The tariff rates for
tea in both Sri Lanka and Kenya are much smaller – that is 30% in Sri Lanka
and 25% in Kenya.
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Source: TRAINS – WITS

Source: Author’s estimation using FAOSTAT data

Figure 1.  Import Tariff Rates (MFN Weighted Averages)

Figure  2A. Long term trends in Exports and Unit Values, Tea
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Source: Author’s estimation using FAOSTAT data

Source: Author’s estimation using FAOSTAT data

Figure  2B. Long term trends in Exports and Unit Values, Coffee

Figure  3A. Export Unit Values of Tea, India and Rest of the World
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Source: Author’s estimation using FAOSTAT data

Source: Author’s estimation using FAOSTAT data

Figure  3B. Export Unit values of Green Coffee, India and Rest of the World

Figure  4A. World Market Shares of India in Tea and Coffee (% shares of values $)
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Source: Author’s estimation using COMTRADE-WITS data

Note: estimated using mirror (import) data reported by 67 countries

Source: Author’s estimation using FAOSTAT data TABLES

Figure  4C. India's World Market Shares in Coffee, Disaggregated Groups
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