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9 ABSTRACT

This study has had two major objectives. The first
%&ms to congtruce an econometric model of the world tea

marlet, payin~ particular attention to its noncompetitive
mariiet structure. The second was to apply the model to
examine whether there micht be potential zains for the
producing countries from cartelization of the supply of
estate tea. The estate tea market was found to be
monopsonistic, and the econometric model was developed
within this market structure. To the best of my knowledee,
this is5 the first econometric model of a vorld commodity
marlzet cderived within a theoretical framework of quantity

and price determination in a monopsonistic market structure.

\ Within the model, a distinction was dravm between
estate tea {(or input or producer tea) and consumer éeé (or
output or retail tea). Estate tea is the tea which is
produced as a finished éroduct ready, except fq? blending,
for consumption, bu£ this estate tea does not usually reach
the cohsumefr directly. It is senerally bourht from the
producers by an intermediary who blends, packaces, brands

and distributes it to the final consumers through retailers.

This is the tea which is desi-~nated as consumer tea.

To examine whether cartelization is worthwhile and
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A

to estimate the potential rains from cartelization, a
theoretical formulation was developed explicitly within the
framework of quantity and price determination in a
mondbsonistic market structure. The relation between this
formulation and the relevant formulation in the case ?f
perfect competition is also showﬂ. The econometric mﬁ%el was
specifically desisned to allow the estimates of'potential
gains from cartelization under alternative versions of a tea
producers' cartel to be calculated. The model allows one to
estimate potentiai ~ains in the short-run as well as in the

long~run. . ﬁ?

Alternative versions of the econometric model were
estimated by two stdze least squares (Q5SLS) and constrainmed—-
nonlinear least squares (CNLS).. In the CNLS method, estimates
of the structural parameters were obtained via simui%aneous
estimation of constrained reduced form eQuati?ns. Further, a
sub-model of tea acreaze response equations fér Sri Lanka,
india, African'countriesi and the Rest Of the Worlld was also

estimated by oerdinary least squares (OLS).

Two alternative cartels were'considéred: 1) Sri
Lanka acts alone as. a cartel, and 2) Sri Lanka and India
together form a cartel. Potential gains seem to exist-only
in the short-run in the former case while there seems to Se
substantial sains in both the short—-run and long-run in the

latter case. ) ‘ B
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CHAPTER 1

¢
INTRODUCTION AND OUTLINE OF THE STUDY

- -~

%!

1.1 INTRODUCTION: L

The purpose of this dissertation is to develop an

econometric model of the world tea market, paying partﬂcular

fattent‘en to its noncompetitive market structure, and to

use: 1t to examlne whether there mlcht be scope, for

. increasing producer tﬁa prwbes and tea etport earnings

from cartel1zatlgn of tea supply. -

All the maaor tea exportﬂng countrles are less
developed countr"e (LDC';) It is a widely known £act, at
1east in the development econemics llterature, that the
‘availability of forezgn exchange 15 an 1mportant constralnt

on the adhlevement of develoPment goals of most LDC’s.

‘These lnclude all the magpr tea exporting countries. The

folloW1ng thnee Quotatlons selected.from three 1ndependent
sources should convi?nce; the %nfam:.ilar reader of the . ) ;§<

31gn1f1cance of the foreign exchange constraint facing the

= -

méJOr tea export*ng countr*es.

J . , )
b! - »
‘ Jere R.Behrman (1971), in the introduction to his N
study, "Econometric Model Simulations of.the World Rubber

+
& - » -

1
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Market, 1950-1980%, states that:

"The availability of foreign exchange is widely ~
recognized to be an important constraint on the
economic options of most less developed nations. The .
two gap models of Chenery and Strout and of others,
for example, provide one vivid (although perhaps’
oversimplified) illustration of this recognition. The

major source of foreign exchange for most such ©

countries, of course, is exports. Given the relatively.
slow rate of growth of most other foreign exchange
sources, exports will continue to be the major provider
of foreign exchange for most less developed economies
and considerable expansion of foreign exchange eéarnings
from this source is almost a ‘necessity. if ‘there is to
be a reasonable probability of fulfillment of
development goals". (P.3). - o .

The Five Year Plan (1972-76) of Sri Lanka, the
: ) ! ~
world's largest tea exporter, states that:
. ”

"A major factor that would constrain the rate of Sri
Lanka's economic growth in the coming years is’ the -
shortage of foreign exchange. While the situation
demands the utmost economy in the use of foreign
exchange resourceés, it also demands a vigorous and
sustained effort to increase foreign exchange,
earnings through exports" (P.93).

Morgenston and Muller (197hj, in their article,

"Multinational Cbrporations and Balance of Payments Impacts

o/

Behaviour", state that: - . —e

in LDC's: An Econometric Analysis of Export Pricing

~

"It has been recognized that during the decade of the
1970's most Third World Nations 'will be facing an :
ever increasing balance—of-payments problem; namely,
insufficient foreign exchange earnings to finance v
their -imports of capital goods, intermediate inputs,
and basic consumption.goods". {p.30L Y. ’

As Table 1.1 demonstrates, tea is an important

“’;oreign exchange earner. It is the major foreign exchange
R aﬁ' - . i

-

4
i
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TABLE 1.1

* a
Tea Exporters and the Importance of Tea As a Foreign

Exchange Earner.1969-1972 ) .
(2) o (3)

.

* See footnote 1.

(1)
Country Percentage of World Percentage of .
) Tea Exports . Total Export
Earnings
¢
Sri Lanka 3L4.5 . 58.0
" India 33.7 9.8
East Africa 17.6
= -, ) }
Kertya 6.5 . 11.2
Malawi 3.1 20.4
Uganda 2.9 ) o - 5.5
Mozambique 2.9
Tanzania 1.4
Rwanda and .
Burundi . 0 0,8
Ingénesia B 6ty - ' ' 7_' 7.0
-Other ’ ’
Countries 7.8
' 100.0 '
Source: ‘Colﬁmn (25 was compgtéd'from Internapional'

Tea Committee (I.T.C), Annual Bulletins of
A - .

Statistics. Column (3) was computed from
' I.T.C.Bulletins combined with the

jInternaﬁionallFinaﬁéial‘Statistiqs (I.F.S.) .~

Bulletins.,

A



earner for Sri Lanka, the largest tea exporter in the
. N s v v
world. Sri Lanka derives as much as 58 per cent of her

total expoft earnings from tea alone. For India, whose tea

eﬁports account. for about 33.7 per cent of the world's tea

exborts and are second to Sri Lanka by only about 0.8 per
cent, tea contributes 9.8 per cent to its total export
earnings. As is clear from the table, ted is also an ’
important foqsign exchange earner for“the’East African

countries which constitute the world's third largest tea

v\\exﬁorter, accounting for about 17.6 per cent of .the Qorld's

tea exports. Indonesia, another significant tea exporter,

which accounts for 6.4 per cent of the world's tea exports,

earns 7 per cent of its export earnings from tea.

The -mportance of -the tea "ndustry is not 11m‘ted
to its forelgn exchange earnings aspect alone. For magor
tea producing countrles, the tea 1ndustry is 1mpqrtant in
respect to its contributdon to gross national product
(GNP), contribution to employment, and fe;ationshipg‘ﬁo :
other sectors’ of the-economygas'well.z-Fér exaﬁple, in
Sri Lanka, for the period 1965-1973, tea accounted for
about 15 per cent of its GNP, 3 The tea industry employs
.approx1mately 6A0,000 workers which accounts for almost 20
per ‘cent of the total employment in Sri Lanka. The. total
‘acreape under tea in Sri Lanka'was estimated at 581 800
acres or 18 per cent of the total cultlvated land in -

1960.thea is  an esseﬁtlal, indeed a key, sector of Sri

-

L
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-Lanka's social economy. This is often explicitly stated
and is almost ‘everywhere taken for granted in-all the
national development plans that have been formulated since
the end of the war: the Post-War Development Proposals of
the Ministers of the Executive Committee, the Six~Year ’
Plan for Sri Lanka outlined in the two budget speeches of
J.RuJayawardana (1947-48 and 1948-49), the IBRD Report.of
1952, the Six—Year Programme of Investment 195h/55 -
1959/1960, the Ten~Year Plan of 1959, the FiveYear Plan-

of 197276,

Given the importance of the tea industry'to'the
sqcial economy of the producing countries, it is useful to -
have.a bétter understanding of the‘strucbure and parameters
of the behavioural relationships underlying the world tea
market. Given that tea is an iﬂportéht foreign exchange
earner fpr the producing countries, the declgﬁiﬁg terms of
trade for. tea (see Table 1.2),6 make,their foreign exchange
constraints all the more '*nding and the attempts £o raise
thelr earnings fraom tea all the more 1mportant. Th*s is
perhaps why tea produc“ng countries have, for a long timey
been. complarning that producer tea prices are low.7 Thus
1t may be deszrable to examine a way in wh*ch both ‘
producer tea prwces and tea export earnlngs could be |

. increased.,
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TABLE 1.2

Tmport Purchasing Power of 'Tea Eiports -~ Sri Lanka

(1)

Year

1954

1955
1956
1957
1958
1959
1960
1961
1962
1963
1964,

1965

1966 .
1967
1968
1969
1970
1971
1972
1973

- 1974

Source:

158

- (2) (3. . (L)

Tea Exports Import Price Terms of ,
Price Index Index of Sri Lanka Trade for Tea
(1967=1C0) (1967=100) (1967=100)
146 ' 86 162.8
148 ° 83 - 178.3-
135 83 162.7

125 88 142.1
; 123 81 151.8
. 122 83 146.9
120 83 145.6 -
117 82 142,77
114 77 148.1
112 . 85 131.8
113 105 107.6
110 100 110.0 -
105 98 107.1
100 100 100.0
114 126 90.5°
108 134 80.6
110 140 78,6
113 150 75.3 -
125 158 79.1 |
124 209 59.3
370 L2477

columﬁs_(z)_and (3) are readily available in

Central Bank of Sri Lanka, Annual Report,

1975, Column (4) is equal to [(2) 4 (3)]x'100.
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Since the Arab oil embargo at the end of 1973,
several government reports and numerous papers in policy
oriented Journals have assessed the probability of
successful cartellzatﬁon of other primary commodities to
increase their prices and export earnings.8 Osborne
(1976) states that:
"The success of OPEC cartel has planted seeds in many /.
minds in those countries which export primary
materials". (P.844).

Given the concentration of the world's tea exports in.few

countries, (two ﬁeighbod%ing coungries, Sri Lanka and

. India, account for about 68 per cent of the world's tea

exports), we ‘may consider cartelization of tea supply as

a means of increasing tea prices and tea export earnings.

For a better understanding of the structure and
parameters of the behavioural relationships underlying the
world tea market and for an examination of whether there

might be potential gains from cartelization, an

9

'econometric market form of commodity model',” of the type

which has been extensively applied in recent studies of
commodity markets, seems to be apprépriate. With respect to

econometric models of commodity markets, Adams and Behrman

(1976) state that:

"Models serve as a.means for better understanding the
structure and parameters of the behavioral

_ relationships underlying commodity markets. At the
same time, the models prov*de simulation instruments’
which can be-itsed for analyzing market properties.
They can be used for prediction and policy studies - .
for example, for testing the operation of stabllﬂzatﬁon



-

schemes under alternative assumed conditions.
Commodity market models can be the instrument to
link the commodity markets to models of the producer
and consumer countries® (P.2).

An econometféc model of the world tea market is
useful for governments of tea producing countries to
determine the behaviour of thé world tea market as a
prefequisite to governmental planning. It would certainly
hglp the government authorities of, say, Sri Lanka, to
study ways in which it might exercise control over its
segment of thé tea industry in order to shift the world
distribution of £ncome in its favoiur. The model may be
helpful for any of the major producing countries wishing

to estimate the impact of various national economic

policies upon its share of tea income.

1.2 A BRIFF OQVERVIEW OF THE STUDY:

To provide perspective for the relatively detailed
disscussions in the subsequent chapters, a brief overview
of the study is presented before an outline of the
organization of the study. Econometric models of commodity
markets caq»help us better understand. the nature of these
markets, determine which policies might beAaﬁperriate for’
solving related problems, and fofécast the future. This
" is a challenging time to present a quantitati§e study
‘ 10

pertaining to the economic behaviour of commodity markets.
¢
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. .At the same time, many commodity models have been limited’

in that they reflect an oversimplified view of the market

structure, namely, perfect competition.ll

As far as the 'econometric market form of commodity‘
models' are concerned, only two noncompetitive models
have been used, the oligopoly model and the monopoly model.
Epps (1975) developed an olizopoly model emphasizing the
role of Brazil as dominant pric@~fixing‘oligopolist: In
Burrow's (1971) model of the cobalt market, wﬂere prices
are set by a dominant producer wﬁp maximizes profits, a
price .equation was derived within the framework of

monopoly. In both these models the noncompetitive behaviour

.is on the selling side 6f the market. Thus there is no

single 'econometric market form of commodity model' which
includes noncompetitive behaviour on the buying side. Our
model is, essentially, an exXercise in a monopsonisti
market setting, where the noncompetitive behaviour is on

12 To the best of our‘knowledge, this i3

the buying gide.
the first 'econometric market form of commodity model', in
a worlé commoditygmarket, derived within a theoretical
framework of quan%ity and price determination in a

monopsonistic market structure.

Within the model, a distinction is drawn between
'estate' tea (or 'input' or 'producer' tea) .and *'consumer'’

tea (or foutput' or 'retail! tea). Estate tea is the tea



which i35 produced as a finished product readv, except

for 'blending', for consumption, but this estate tea does
not usually reach the consumer directly. It is generally
bousht from the producers by an intermediary who blends,
packages, brands, and distributes it to the final
consumers through retailers. This is the tea which we

desirnate as consumer tea.

We find that the estate tea producers and the”
output tea consumers are price takers. But the estate tea
buying side is best approximated by monopsony. ‘As far as
the tea price is concerned, our primary interest is on
the estate tea price. The quantity of estate tea is
determined at the point where the monopsonist's marginal
revenue product of estate tea (MRPQ) is equal to his
marrinal factor cost of the estate tea (‘MFCQ).13 The
estate tea price can be solved for by evaluating the
mon0p50n1§t’s average factor cost of the estate tea (AFCQ)

at this ecuilibrium gquantity.
- »
To examine whether cartelization is worthwhile and

i3

to estimate the potential gains from cartelization, we have
also developed a theoretical formulation explicitly within
the theoretical framework of quantity and price

" determination in a monopsonistic market structure. The
relation between this formulation and the relevant

formulation in the case of perfect competition-is also
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shown. The econometric model was specifically desizned

to allow the estimates of potential gains from
cartelization under alternative versions of an estate tea
producers' cartel - Sri Lanka acting along’as a cartel,

Sri Lanka and India forming a cartel, etc. = to be
calculated. The model also allows one to estimate potential

gains in the short-run as well as in the lonc-run.

We feel that most of the market structures in the
real world are notesimple perfectly competitive market
structures, thev are rather complex market structures
which involve intermediaries.in the trade-flows and are
replete with many imperfections. Only a fairly detailed
investigation of market structures could revea;\the
underlying imperfections in many commodity markets. Ve
hope our study will draw researchers' attention to the
urgent need for a fairly detailed investigation of the
underlying market structures of a commodity, as well as
extending the models to go bevond an oversimplified market
structure. We also hope that the structure and content of
our dissertation would be of some help to investigators
interested in other commodities which possess a

monopsonistic market structure.

°

& X

Presently there are several actual or expected
moveiments tbwards producer cartels of various primary

commodity markets. We hope that our work will increase

o
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theé exzstinc knowledre in the area of quantitative
examination of potential gains from cartelization,

particularly in noncompetitive market structures,

1.3 AN OUTLINE OF THE STUDY:

~ As mentioned at the outset of this chapter, the
ma‘or objective of this study is to develop an econometric
model of the world tea market, paying particular attention
to its noncompetitive market structure, and to use it to
estimate potential gains from cartelization of estate tea
supplv. <In order to develop an appropriate econometric
model, it is desirable to have background information on
the world tea economy. Chapter 2 will provide information
about tea, the tea industry, and the trade-flows in the

world tea market.

The market structure, particularly the buying side
of the estate tea market, will be investigated in the |
first section of Chapter 3.1b Section 3.2 will undertake a
theoretical analysis of Quantity and price determination
in the estate tea markeﬁ which is found to be monopsonistic,
Section 3.5 presents a theoretical formulation within
which the potential gains from cartelization can be

evaluated.

-

Chapter L will formulate an appropriate econometric

model consistent with the theoretical analyses presented in
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Chapter 3 combined, of course, with the knowledze ~ainec

from the background information in Chaﬁ%er 2.

Chapter 5 will estimate several versions of the
basic econometric model developed in Chapter L by
alternative estimation techniques - constrained nonlinear
least squares (CNLS) and twa stage least squares (238L3),

In addition to this, a sub-model of tea 'acreaze response!
equations for Sri Lanka, India, African countries and the
rest of the world will also be estimated by ordinary least
squares (OLS). Within the theoretical formulation developed
in Chapter 3, potential gains from cartelizatign will be
estimated using the parameters obtained from the estimated

)

" models.

Data used in the study as well as the definitions
of variables used in the regression analysis are discussed

in Appendix A, . .

+
.

Chapter 6 will conclude the dissertation with

suggestions given for further research,
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FOOTNOTES: Chapter 1

This does not include exports from China (Mainland),
Japan and Taiwan who are mainly green tea producers

(See Chapter 2).

However, we do not intend to examine these aspects
in detail. The interested reader is referred to .
following sourées: Snoderass—(1966); Sarkar (1972);
Shome and Ullah (1975); Karunatilake (1971); Moller
(1972); Richards (1971); Richards and Stoutjesdijk
(3970); Stern (1972); U.S. Dept. of Agriculture (1964):
Lim (1965); and Caspersz (1975). |

Computed from Central Bank of Sri Lanka, Annual

Report, 1974.
<

See Lim (1965), P.63.

s
R A e "‘?

See Caspersz (1975), P..40.

Althourh an index ofo'imbort purchasing power of tea
exports' is constructed only for Sri Lanka, the |
outcome is, more or less, also the same for the other
major tea exporﬁing countries. The trend of the monev

price series for tea is similar for all the major tea

exporters. Therefore, the tea price index of the



9,

.See Duyne (1975), P.597 and the relevant refefences

]
N

world's largest tea exporter, Sri Lanka, would
reflect the trends of the other tea exporters' price
too (see the discussion of data in Appendix A). At
the same time, all the major tea exporters, sharing
the, more or less, common characteristics of LDC's,
import similar goods, the prices of which are rising.
Thus, the in&?x of imports purchasing power of tea
exports constructed for Sri lanka is a fairly good
proxy for the other major tea exporting countries as

well, a

For details, see Forrest (1973), P.237; Lifschultz
(1974); Government of Sri Lanka, Sessional Paper

No; XII (197hi?’P.128~1h4; Caspersz (1975), P.50-55;
Caspersz (1976), P.11; Sarkar,J. (1974); Sarkar, G.K.
(1972); Javawardane and Sarkar,J (i975); Moller

' (1972); Karunatilake (1971); Snodgrass (1966);

Richards and Stoutjesdijk (1970); Richards (1971);
U.S. Dept. of Agriculture (196L); and Shome and
Ullah (1975). .

-

given there.

For a detailed description of- the taxonomy of commodity

“models ,%he interested reader is referred to, an easy

access, Labys (1975.a), Chapter 1.
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(

See Labys (1975.a), Freface, P.YVii.
See Labys (1975.a), P.365,

There exists two earlier econometric models of the
world tea market; Adams and Behrman (1976), and Murti
(1966). Both the models have assumed a perfectly
competitive market structure, which, of course, given
their objectives, may not be an unreasonable
assumption. For example, Adams and Behrman (1976),

in their concluding remarks of the book —~ Econometric
Models of World Agricultural Commodity markets: Cocoa,
Coffee, Tea, Wool, Cotton, Sugar, Wheat, Rice -~ state
that;

"The commodity models presented in this study are
intended as a step in analyzing: numerous
cormodity markets with econometric model
structures. Commodity experts in each ~f the
markets considered will be able to cor ribute
information which may s*gn*f*cantly mouify each
of the models" (P.112).

The derived MRP curve for an 'input' is independent of
the market structure of the*seiling side of its ohtpuf.

In other words, the Quantﬁty purchased of a

particular input and the price paid for it are

: t
determined in.the same way regardless of whether the.

monopsonistic firm sells its output competitively or
monopolistically. (See Lloyd (1967Y, P.230 or any

good microeconomies text-book).
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In gathéring background information of the tea
industry and its market structure, the author has
also had discussions with various types of people who
have had a knowledgé of the tea industry and}br its
market structure, The people with whom I had
discussions include: some unskilled tea estate workers;
some directors/owners of tea estates; some directors
and staff officers in selling brakering firms; some
directors and staff members (who usually goes to the
tea auctions) of tea buying brokerihg firms; some
academically qualified (post-graduate qualifications

in either Economics, Agriculture or Chemistry) and

practically experienced (in work related to tea

 industry) people; some tea tasters, tea blenders, and;

tea exporters; some people *#ho have engaged in a
commission of inquiry on agency houses and brokering
firms; and some retired people who seem to have a

very good knowledge of both the Cblombo and London tea

" auctions. (All ‘above persons are from Sri Lanka).

Names of these people remain anonymoys. I myself
visited Colombo tea auctions and some tea estates in

Sri Lanka,
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CUAPTFF 2

TTA, THE TEA INDUSTRYV AND TRADE-FICUS

The main purpose of this chapter is to provide
. ! . .3 . .
information avout tea, the tea industrv, and the trade-flows
“in the worlcd tea market. This information is a necessarv
?

althourh not ¢ufficient, basis for construction of an

ppropriate model of the world tea market. Such information

[64)

ot
]

-t

[

11 also help in arrivinc at policy conclusions with
respect to the tea industrv. Séction 1 brieflv discusses
tea rrowinc. Section 2 explainsg the production of tea as a
finished product. Section 3 attempts to explain the
non-hororeneous Ehar&cter of the product, tea. Section 4
examines the storability of tea and concludes that tea
cannot be ctored without sirnificant loss of quality. This
conclusion will be important 1in therspecifiéation of the
model. Section.f investirates the size distribution of tea
lands’ and finds thaé tea is mostly planted and produced in
larr~e-scale estates as opposed to small-holdings. This
findinr has iméortdnce for the administration of a sScheme

of potential cartelization. Section ¢ and 7 analvse the

) o 18



12

rade—-{lows in the world tea rmariet, cection ¢ bein~
devoted to a fairly cetailed analvsis of how Sri Lanka tea

roes from the tea estate to the final consuner.

+

2.1 TEA GROWING: -

a fairlr broad-leaved,

w

Tea, {or camellia sinesis) i

-

evercreen tree crop.” It flourishes in warm rainv regsions

of the tropics and sub-tropics 12 Tts demands upon the soil
are not exacting, Althourh tea wilil crow successfullr on
manv tvpes 0: soils, the qualiﬁv of the lTeaf, like that of
tobacco, is stronglv influenced bv.soil, Clavr soils tend
to rive a strong scent Eut poorer flavour to tea. Blaék’
orranic soils in damp areas tend to procuce a leaf c~ivine
a swveet tasté but a poor afoma. Loose sandr 1oams.usuallva
pivg,a favourable balance of taste and aroma.3 it grows
wgll onlf in areas with wéll—drained‘and slirhtly acidic
soils where there is no extreme‘v cold-segson.b As the tea
shrub is moisture-lovinr, _t requires humid-air and ample
rainfall d*str*buted in such a. wavoover the vear tbat
continuous water supply is assured throuchout'the growing
season.5 The climate consideréd most favourable_tc tea
Lu‘ture is characberﬂzec bv a small daily ranre in
temnerature, Fenerous rain throurhout the vear (at least kO‘
to' 80 inches annuallv), and the absence of stronsz drv winds

and freezins temperatures. The best .quality tea is crown at

hich altitucde where extremes o€ temperature are :less harked.

L



Althon h tea c¢an row in manyv parts of the world, not manvr

«

rmit it to be rrown with profit.7 It thrives

e

[
|
3
£
ct
p)
0
o)
M

best and ~ives the hirhest -rields in a hunid tropical

¢’imate such as that of the rainr plains of the Brahmaputra
. o

India or the hill provinces in Sri lanka.~

-

The ~estation period of the tea plant is about four’

to five -rears, devending upon the area of cultivation anc

the nature of care received.9 Once brourht to maturitr, it

tinues to bear for atout 100 vears or more, But after

(9]
D
o

about 70-7% —ears, vields decline fairly sharplv and the

. o . 10
tree is not worth maintainine economicall-r. Its useful
l1ife alzo depends unon reneral care in cultivation, prunins,

®

pluchin~; and control of pests. "anurins is verw important

(
i the tea plant were allowved to rrow, it would
~row into a tree 2C to 30 feet hirh, In practice, howeﬁer,
prunin~ creates a 3 to 4 feet bush with an.abundant supply
of woun~ tender shoots. . |

2.2 PPODUCTION OF ESTATE TEA:1l “ -

-

L

The tea (25 a2 finished product which is, in fact,
reads for consumption except "for blendins) production

+

I

rocecc can be divided into two main sta-es:
& Lot .
*) tea-bush cultivation in the estates
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tez leavecs bv hand. Usuallv, tez leaves are plu

and 2) factor' procescins of the nluc-ec tea leavec.

The maior operations.in tea-btuch cultivation involve
tea-bush hushandr—- ancd the plucki n~ of tea leaves. Tea-buch
husbandr+ consists of Qperétions such as weedi y prunin-,
manurin-~, férkin:, spravings pesticide, cdrainings, plantine

shace trees etc, . !"oct of these operations retuire onl-r -

"

manual labour of a simple %Xind, usin~ such tools as shovel,
pick, fork, handsaw, hatchet ancd spraver. ''ale workers are
usually assirned to the bush~-soil husbandrv operations,
mhlle the plucking of tea leaves.is usually carried out b
female and child woérkeérs. With collection baskets$ hung on
their backs, thev =0 tbrou«'rh the rows of tea buches, piclkin-~

at’

0,'

intervals of 7 to 10 davs.

Once the tea leaves are plucked.thev are immeéiatolv
trdnSported to the factorw. The treatment ol the tea leafl
from the moment of detachment ‘rom the bush until manufacture
proper begins “s a1so important in- the aeterr“nat on of
qualitv, The fermentation (i.e. chemical decompos’tﬂon of.
organié substance) process Eegins immediately if a leaf
bruised. If this occurs in the plucker’s hand, or in the
containers in which the leaf is transported to the factory, -
such fermentation is uncontrolled. oreover, the bruised

1eaf dries out more Ou*cklv than uncama*ec teaf and when

stored or packed in bulk heats un, ncrt7" as a result of the
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cxother~ic ntarre of the fermentation reactlon and partiv
as a result of cohtinued respiration. These undesirned
retinng are detrimental to the attainment of rood qualitvy
in subsertuent procescine, Careful handline of plucked leaf
aﬁd avoicance of ti~ht packine Im ba~s, baskets or other

containers arec eccential to gfood nanufacturin~ technigue.

Becauce the plucked ~sreen tea leaves must be
procecsed before chemical reactions take place in the

actor is usually built on the plantation.

(]
D
;‘I
<
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n

-
ct
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ct
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In this factorr, tea leaves are completelw processed as a

{iniched output readv for the final consumption.

-

As opposed to the operations in the estate gardens,
he factorw recuire machine—operating

t
4 ~rhi ~ooeaine £ 3 v ¢ ful
1 achine processin~ of tea requires verv carefu

abourers.
and exactine~ con£r01 and supervision in each stare. Proper
ménufacture can fully brinc out the qualities inherent in .
the leaf, zalthourh it cdnnot add o them. Hoﬁever, faulty

manufacture can spoil even pood leaf,

P

»
-
L]

The first stace in the processing of tea is

'witherin~', This stare makes the leaves pliable.: The

nrocess stops when the leaves have lost just the rirht

. . ! . £om
amount of "moisture". Yhen a satisfactory wither has been

oztained the leaf is read— for ‘rolline', Follin~ gentlvyr

ct

twists the leaves, brealiins open their .cells .to start
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'ovxidiczation', which affects the tacte ano colour of the
tea. (On éischarre from the roller the leafl mass Is wore or
less compressed'into lumps. These are bro¥en up in the
siftinr process. The roller dischar-e is fed into a 'hnprer'

in which beaters revolve to brealt up the mags, after which

3]

the tea falls onto the seive and slowlw travels to the
other end for dischar~e. The tea leaves are then spread
thinly in a humidit-r—controlled chamber to 'ferment' until
they turn a copperv colour. The fermented leaves are fed
into the drvings machine and heated to terminate the chemical
‘reaction. The final stace of factor— processins is to ~race

and pack the dried tea leaves into moisture-proof boxes.

Thev are now readr for the tea auction sale.

2.3 DIFFEPENT TTAS: . .

Tea is a widelv"used bevera~e. The world drinlis more
tea than anv other beverare, except verhavs milk and plain
water. > As a finished product, tea enters into international
trade under various «classifications. Basicallv, there are
two main caté¢0rie§ of tea in the world;y 'black tea' and
'preen tea'. Botanicaliy, both are identical. The difference
arises from the manufacturing process. Black tea underroes
full fermentation, requirin~ a series of operatiohs in a

factory, whereas rreen tea is unfermented. From the

standpoint of the consumgr, black tea and rreen tea c¢ifler

{1
o)

o

both in aprearance and Aaste. Green tea is not used’
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ate for olack, »r vice versa. © The derand for rreen

\ R
“aztl

Rlad

tea is now confined wainl to the countries where it is
nrocfuces - Javan, “"ainland China and Taiwan - and to a few
1" O T -1 ) DR 1L - - 2
outmar<ets" such as "orocco and Af~-hanistan., About 25
-vercent of the tea enterins into international -trade is

15 . . . ~
“iacls tea. ' ” Cur model is confined onlv to black tea.

Tven within 'black tea' there are further
yariations or classifications based on the quality. In the
same auction, different prices are fetched by different
teas depenéinr upon the qualitv of each 'lot'., (uality
cepencds on a combinatlon of factors. lMajumdar (1975) diwvides
‘ se factors into three main caterories: (1) the "iat",

the
.that is, the arrotpe or ecotrpe of the tea plant, which

3
g
™

determines the 'primar—' quality of the tea bush; (2) the
climatic or seasonal factors like rainfall, temperature,
etcotera vhich determine, riven the 'primarv' qualitv of the:

- . v

e ouality of tea in each 'flush' - tea leaves are

b

Y
LSRN

sh

e
13

P
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an interval of seven to ten davs,and

9
o

pluctred from ush a

Ned

after each pluckin~ new 'flushes' appear; (3) the ‘'size' of .

the tea leaves plucked, which sives rise to variation in

.

Guality of tea in a 'flush’. To these three, I would like
to add a fourth factor, the care received in processing
which is, as we saw in the previous section, extremely

» L%

irportant in the determination of quality.

Theré are at present, nine main "jats" which ean te’



-rouped under three ma‘or caterories: (') China; (2) Ascam
and (3) Indo~China.1¢,In adéition to these, new '"clonal"®
varieties have been acopted. Fecent attention paid to the
techniaye of vecetative propa~ation of tea has resulteé in
the s@lection'of‘hirh—;ieldinr clones which can be planted
successfully in all elevational zones. Selected clonal

plantin~ material retains, it is craimed, the Gualite,

flavour, and the other renetic characters of the mother

7

1 . .
bush.”’ It may be noted that a particular 'jat' (or

<
varietv) does not necessarily produce a particular duality
tea, since there,afe so ranv other factors involved in the
detefmination of qualitv. 1f we take one 'jat' (varietw)
and plant in different resioné, it, of course, gives
different qualitv teas. For example, - the best varieties of
Assam "dark-leaved" plants do not vyield equally hirh

. . . 138
quality tea if orown anvwhere else in the world.

S A

As we saw, quality depends on a_combinatioh of

‘factors, but, soil, climate, and the.care received in ~
processing are, probably, the most important. Since soil

- and climate vary ?eographically, the qualitv of tea also
will differ among rerions. Since qualitv and prices of teas
are related, prices, in turn, diffep'systematically across
countfies and even within a countrv. If the averare quélitf
of teas from major producins countries are ranked in a
deécending order, Sri'Laﬁka wduld ranklﬁirgﬁ‘fol&owed.bv

Incdia and then the rest of the world (mainlv African

| -0
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N B . .
nroducers)., .t 1o not true, however, that 2all the Ori

Ianka %Fa is better than all the Indian tea or rest of the
vorid ten. 111 three re~ions - S%i Lankta, India and rest
¢ - nrocduce a whole ran—e of Qualities but in

different de~rees of variation,

The Gualit variation is not limited from one
countyrr to another. Even within a countrv, there are
suabstantial variations in quality, The trade distinguishes
not onl- tetween the countries and recions but also between
the districts and the individual rardens where tea is
rrotm. Teaz produced in the same district mav have

different and distinctive properties accordin~ to the

~arden in which ther are rrovm, anc even teas %rom the same

I

carcden mav ¢iffer accordin~ to the time of the vear when

u2lity of tea and, in turn, the prices of each
¢ifferent tea 'lot' alco cdepend on 'leaf-gsize' plucked)
Generall-r, the most tender and the siiallest leaves produce
the best .quality tea. Thev are known as ﬁhe 'first quality!
of that particular flush. Normal practice is to do 'fghg
pluckin~’ as opnosed to 'coarser plucking'; that is\ﬁb
nluclt the top most two leaves and a bud in any shoot of the
plant. 32ut even if thisg is strictls followed, leaf—sizes
var: And conceTuentls so ¢oes quﬁlit". Green.léaves plucked

are, thercfore, sorted and sifted mechanically accordins

-



to the leafwsize duri n- the first sta~e of ~anufacture, an
3
separated out as 'First', 'Cecond', 'Third'and subsefuent

ada

qualities. Thege e,are then cenaratel procecced to -rield
“$

"black" teas o0f cifferent o

(e

it frorm the 'same' flush.

Kel

At the final sta=~e, each of these qualitr-tpes is sorted

into four main "rrades” ~ 'leaf ~racdes', 'brolien ~rades',.

'fanninss' and 'dust'. 'Dust!' ranks as the lowest aualitw

&

but the other “~radezs" cannot be cenerall ranked since

the different ~roups of sonsumers have different rankin~s

]

for those grades. FTach of those three "~rades" - 'leaf

~racdes', 'broXken ~rades' and 'fanninvs' - are ac~din ranked,- 7

in a decendinc order, as 'flawerv oran-e vekoe' (F.0.P),
'oran~e pekoe' (0.P.), 'pekoe' (P), and 'pekoe couchw' (P.35.).

'Dusts' are usuallv cate~orized as number one and number

two. Thus there are fourteen varieties of teas from an—
7 <

- - N

particular 'flush'.

Ve just saw that there are a larrse number i;teas

- (qualigies) from a particular flush. In addition, the
quality c¢ifferent flushes varies accordine to the

s

elevational zone, the tea estate, climatic factors,

maintenance of the tea plantations anhd the care received in -
processines. So, in each weeklvy tea auctions, there are . \
- AN

more than 100 cdiffereént tvpes of teas which fetch different,

prices. ’ . ,
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4t this point it ma- be advisable to clear up the

istinction between 'fine' and 'coarser' plucking. 'Fine!
- L .

.

pluckin~ is to pluck two leaves and a bud from the end of
the stalk. The extreme case of 'fine' plucking is to
pluck onl- the *tip', the leaf-bud at the top of the 'two
 leaves and a tud'. This produces a 'flowerrs tea'. These
'tippr teas' have always been highly valued by ‘tea
tasters' and fetch hirher prices atlthe auction.<? “Tipby'
or 'flowerr' teas are more expensive to produce, since they
involve soitin: out the tip by hand. 'Coarser' plucking is
to pluck §§§¥ser leaves down below;thé 'first two leaves
and & bud', By 'coarser pluckiﬁr' (usuallr, three leaves

nd a bud) Tuantitv can be increased somewhat for ‘a short

M

rerioc¢ but at a considerable cost in qualitv. As a result,
coarser pluckings is done onlv verv rarelv. Moreover,

kin~ cannot be done frequentlv- as the tea tree

rwoulc be badly affected and mirsht <o out of economic

o
H
Q
0.
o
L&)

act
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Thus, coarser pluckjyr allows an increase in

-

tea output onlv in the very short#run and at a considerable-

cost in qualitr.

‘
~ The classifications\discussed-aboﬁe aréjtrade
classéfications which are important in salés at‘tea'auctions,
For retail sale,,howevef, 3o§§ tea is blen&ed according %o
the tastes of the ¢ifferent consumin~. countries and sold
unﬁcrxvariqus_brand names.lg brand iéfgsually a blégd of a

H

. - ) R £ - . . ' . . .
considerable number of different teas of, diverse orircins,

Y
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deterioration in quality.

_polyphenols.

2%

} e

n

F

Tea nackers and bBlenders have developed creat skill

w

electine and combinins the various ‘'rrowths', and in
alterinys the. proportions of dqualitvy and plain teas accordin-

to available supplies and their prices, in order to keep

‘the final product more or less uniform over the time to the

. N 2L
final- consuner. L

2.1, STORABILITY:

The fresher the tea, the better the Gualﬁtv and the

higher the value. As time passes, qualityr will deter“orate

week after week and so does the price received.

L}

~

There are only a few scientific research studies
related to the SuOT&“Q and Guallt“ deterioration of tea.

However these studies have provec that the storage leads to
25 ‘

Some Lheﬁwcal compounds of tea are thea;lav*no,
rhearubz;zns, amlpo acids, manganese, phaeophytin and
26 It has been shown that some of the
character*stvcs of tea can be correlated ‘to deflnﬁte
chemical, compoundu. For example, Poberts (1 O62) has shown
that there is' a dﬂrect althOuvh not perfect relat*onsh*
between Qual‘tj and theaflav*n content, and between the

colour of tea llquors and t 1e relat*ve Guant*t*es of

'theaflav*ns and thearubﬁh_no. A relat“onsh P between am*no

acids with, lavour has also been founc.27

N »

A rglat onshi

i
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- . .
between manranese with flavour has been shown by
Wickremasirirhe, Perera and De Silva (19692). Wickramasinghe
ané Perera (172¢€) have shown a relationship between the.

quantitv of phaeophvtin with the blackness-of tea. Studies

have been found that as time passes these chemical compounds
uncer~o quantitative.changes and qualitv deteriorates.

"Theaflavins, thearubigins, aminoacids, polyphenols and
moisture c¢ontents of tea underwent quantitative changes
durine storagre, and some of these changes were related
to the valuation of the stored samples. Theaflavins, 'as
well as catechin levels, contriButed to the enhanced
valuation of a tea sample":28

In relation to the storability of tea, Quality, and’

. the price of tea, the discussions I had with tiwo 'tea
P “hz :

vt

asters' in John Keel's Ltd. (a leadine Selling Brokér&ng

Firm in Sri Lanka) -and a director -of the same company also

-confirm the géct that even oVver. a period as short as a week,

qualit-r and hence thp price received will- deteriorate. This

is one reason why thev have weekly auctions.

-

v

-~

. The déterioration. of quality and,,és,é reéult; the.

s

—

absence of stock-holdine in tea is also confirmed in some

econ@miCS'literapurelzg This will be important’in' the

Jus

[

specification of the model, in that stock-holdine need not .

4 it



2.5 SITE DISTRIBUTION:

Blac”~tea procduction throu~hout the world 'is carried

30

out mainly in large scale estates.
. . : A\

The size distribution of tea acrea~e in Sri Lanka

%

for 1971 is given in Table 2.1. Table 2.2 and 2.3 provide
the same information Tor North India and South India,

respectively, for the veaf 19€7. It is clear from'this data

F

that most tea 1is produped by large scaTe ted estates. For

-

Sri Lanka, although the number of small-hcld*nvs (sa ’ acres
from* 1-9) were extremely hlgh_(313,783), the Slfnlfl‘ nce’
of them in feiaﬁiéﬁ to the total tea lands is quite sma%l- -
(17.85 perdent);mThis‘halds true with respect to South

India ‘as well. For North Imdia, both the number of small-
holdings (25) as vell as their significance in relation to
the total tea‘lands’(1.5 per: .cent) a%e quite small. - =

B
/

1f 'we look at ‘the situation in East African

_ecountr*es,'in Kenvﬁ (the Iarcest Afridah producer), only,
about ¢ per Lent of the total acreace undei tea waq—

. accounted for by smallwholders "n J9b6 BJ .

Althoumh tea is Lultﬂvated.and manufactured in

*

LN

estates o* lar#e acreave, the number o; 1ndependent hold_n"s .

" are suff1c1ently larve 50 that estate tea proddcers are

pr*ce takers.'
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b

7 TABLE 2.1 s

Size Distribution of Tea Lands in Sri lanka, 1971

*

. ) /
Size Croud Number of Percentage of
(in acres) ‘ + . Holdin-~s Total Acreace

. 1=9 - 113,783 - 17.85

10-99 _ C o 2,L48 : 11.15
100-499 | : 529 : 2451
" 312 ‘ L Vaé,hé

¥

"500 and &bove

Source: Administrative Report of the Tea
.. Controller (Sri lLanka), 1972.

T

' TABLE 2.2

Size Distribution of Tea Lands in North India, 1967 -

. Size zroup ) . Humber of - ;'a‘ Percentage of
- .-(in acres} Holdinss . Total Acreage

1-12.35 . ;25,* L -ﬁegligibleh
12.26-123.5 ag7 T Sas
123.6-247.0  1ké s
2L8.0-494.0 - T Ta2si o o _U‘;.g;{f5,5‘y |
195.0-988.0 o 357 . 38,0 -
u?Q?«O‘and”éboyé_ o 'L\gﬁl\ . x“~jiﬁlu'l: h?.é' )
"_S’ourcer~ Sarkar (3§72),:P410f Lo s e

.

L}

: . . = -
. . N - - -
Yo .. - S -
- s . .

s
]



TABLE 2.3

° a
-

: r . )
Size Distribution of Tea Lands in South India, 1967

Size Group Number of ~ Percentase of

(in acres) Holdings - Total Acreage
1-12435 S 7658 .9
12.36-123.5 - LT8 S 7.0

123.6-247.0 . S P L 5 R
248,0-595.0 &5 -, 12.8
'495.0-968.0 . - 106~ .. | Li.0

799b.® and .above . . 38 . "' | 25,0 - "

‘ Source: Sarkar ﬂ1972);,Pf1%

2:6 TPADE—FLOIS SRI LANKA TEAT . . °

- -

¢ In sectwons 1 and 2y. we gave a br‘ef descr*pt*on of
_tea Droduct on up to the DO"nt where the tea leaves are
packed 1n chests and readv for transnort from the tea
estate factorg. Here, vie w*ll analyze the ntermed’ate
steps 1nvolved until thev are‘receﬂved bf the consumer. Ue j,'

w111 take Sr1 Lanxa tea as a typ*cal exampIe since’ the

oy

SR ,
procedure 1s more or less sam*lar for oth@r maxor pradu 135

countr*es tea.

. p ~

Ea

L

IV ¢ - ;éfimpdrtéqt‘to~note that teaféces”not“directly .
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~0 from he producer to the consumer, but throush an
intermedlarv. In the determlnatlon'of producer. tea prices,

this intermediar+ is extremely important.32

Aithouvh it is almost’*mvoss*ble to depict the vérﬁi
complex structure of _the route from tea factory (producer)
to consumer, we have sketched a flow-chart <n F;gure 2. 1

in order to grasp the broad picture.
- | ( .
Basically, there are two main flows in Fipgure 2.1;°

L 4

" one noes towards the top from the centre — Sri Lanka, Estate
- ’ .

Factary - and ﬁhe other towards the bottom. The former’is

for local consumpt"on Wh‘oh is usually a very small S
proport*on of tbe total product"on. For the per“od -
9h0—1973, on” averaxe, tea for oomest"c consumpt“on Was

only about € p ent of Sri-Lanka's tea product‘*on.33 The

“rest, L. pértent of Sr*'LanKa tea, was eXported.,These

flowsg are depifted (in Figure 2.1) below the centre.

’, we w1ll explaﬂn the export trade~Plows. There e

the1

1gn’flcance, Colombo auct*ons (7h‘per cent
r*‘lan ca tea exports) and London auct*ons (25-1 per o

cent) A‘th*rd channel, or*vate sales (0 9 per cent), is
31+ . .o ~ . ., -
i
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Since the procedure is more or less similar in both of
the %tea auéﬁion centres, we will Eriefly_outline the -
' procedure in Colombo auction. Auction sales are conducted
by well eétablished.sellinx brokering firms.- These
independent selling brokerines firms speéialize in selling
‘tea, rubber, and coconut for their clients' estates. For the
service of selling tea, thev receive a .tommission for eaéh
unit guétioned. The commission is a percentage.of .sale’

i (=3 ‘ A ' = 7 -
pric | L | | : .

Colombo selling brokers receive invoice forms which

¢contain all manufacturing details - estate, grades,

*

~weirht - prepared b7 the estates. Selling brokers also

.

receive ‘samples' of each different group of tea. Samples

Fa

~are tasted in, the tea departments of the bidkering firms

who make their own valuation of 'each 'iot' and dispétéh
the reports to the estatgs.'Atitée same tiﬁe, sélling '
broﬁers send samples to the-ﬁu&iﬁg brokérs s0 ihatéthgy'can
have a chance to taéte the different teas.‘Usua;;g; about
~1£0,000 §0’i70,000 sampleé are issued weeklywto pfbsééctive

" buyvers. Sometimes, air mail samples are 'sent out to

.
o

oririnal buyers abroad. If necessarv, buying brokers and - .

their clients communicate about price Guotations.

¢
4

.The cataloruins department of the selling brokering

-,

firm prepares & catalorue ~ivineg the details of each lot. . .

-

2 -

3 . B N P oo .
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and sends it out to the reristered burers. .

On each Vednesday at g A.lle sellinc bro”cro and
bu'“nv brokers come to the Cevlon Chamber of Commerce with

the batalo;ues,‘and hundreds of tea 'lots' are auctioned.

- In some cases, the tea bourht will be blended in

Sri Lanka itself and shipped for the original buvers

‘abroad. Otherwise the tea will be blended in the country of

consumpt*on. The or iginal bu*ers - wholesale buvers and
istributors which gig ma*n“; a few big multznatlonal

corporat%cns —rd;strlbute,ths packeted and branded tea to

consumers throuch the retailers. These distributors blend

#

‘Blending:

the tea hefore-it reaches the consumer.

35 N

Slendany ; S

Ro ueth speak*ng, before the 20th century tea was

‘not’ commonlv blended, na"karea, andvﬁwandec, but was sold

unmixed’ Just as it came from ﬁhe tea estate factories.

Nowadays;'howéﬁer}rﬁhe grades in;d‘which tea is sérted in "’
pfodﬁce}'sxféctories .are not sold. as'such to caonsumers.
Feta,T tea, whether sold loose, or, more usually in the '
branded panket or tﬂn, is mostly a blend of dﬂfferent _-{*

¥

grades der*ved from a var‘etv of estates. Th’s blend -may

yonta n teas ;rom cl;ferent caun»rles, altbou.b this is not;

‘necessarv in’ oraer to make a cocd blend. Theqﬁlené may‘

. contaln from twg to abcut twentv different teas in various

‘»
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pronortions

In blendin~ tea, quite a few factors have to be

taken into consideration. .

"The blend in a branded packet must rémain constant

in tvpe but it would not bej possible for it to be
compounded from the same inrfredients month in, month
out. Tvpical reasons for this are the seasonal changes
in cualitv and the fact that different resions produce
their hirh-aquality teas at different times. The blender
rnust therefore varv his quality component in )
accordance with these period as thevy ensue, and ‘as and
when the various Qual’t*es are available".36

In blendin~ tea, the different components are
chosen for their contribution to a number of desirable
cualities in the brew such agﬂcolour, strensth, bunﬁencv

and flavour for which Lnnsumers in di ferent countr‘es

o

\\&f/)/have particular preference patterns. Blending components’

will also be varied to suit the domestic water supplies,
which dl-_er in their ,iheral content according to the.
zeolo~ical formatﬁans of the watersheds in. wh‘cb the
supplies are sollected and stored. In the United Llncdom,
the world larrest tea im porter, teas are blengga with due
qon ideration for the denree of 'softness' orx'hardnesé‘

of ‘the water in the localities where they are to be s81d

‘and consumed. Since brewed tea is merely an infusion of tea

N -

“eaves in.boilfnw water, Qu*te d*fferent flavour results

*
EA

. are obt ined from vaters of d*fFerent chem"cal ~composition.
Thig is.particu arlvs true of the more delicately ?lavoured, ‘

teas. The appearance of the drer 1eaf alqo has to De taxen



[

-

into consicderation because certain specialiced market

require teas of a particul

A maijor purpose of blencinr is tp meet consumer

demand for a uniform product at \a more or Yess stable price

in the short-run. This is accomp by the skill of

expert tea tasters in aflterins(the proportion of 'common'

teas or 'fillers' in thk blend/as prices of estate (input)
¢
teas rise and fall. Up to a certain point, a rise in

estate tea prices mav not be reflected in retail prices

s

.of gonsumer teas if the proportion of the more expensive

quality teas are decreased and the less expensive lower
! a

quality teas are increased. Provided that the blender does
not reduce toa much the proportions of those teas which

.Five flavour and qualit—r to the blend, the chanre is not

noticeable to the consumer. ;37 .

-

Ve may con”lude our brief discussion about tea ...

blendinf with the followznx QUatat* N

"The prescrapt*on for a blend is based on thc-
tea-taster's reports o various teas. There are no
quantitatively precise’ methods of evaluating qualitw,
and consequently tea—tast*np rema*ns an art rather
‘than a sciénce”. 38 : . oo

s

Exnorts throu~h nr‘vate caT

B l.

' ©t

Unt31'1967, all Sri "Lanka tea exports had to ~o

tqrou~h elthé} th?/polombo or the Lonﬂon auct“on and private

sales were illeral. In 2987, Qr‘vate sales were authori zed -

- o~
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xperimantal measure. Initiall- private sales were

restridted to unblended teas in bulk form, called

'stroi-ht line' teas. Also exnorts uﬁder privétg sale were
allowed onl* to the U.3.A. and Canada. 3e~inning in Julv
1748, cxports on private cale were also allowed to the
Deputlic of Ireland,:Federal Republic of Cermanv, ltalvy,
“rance, 3elcium, Netherlands, and Luxembour“ in addition to
the U.5.A. ané Canaca. Since 1970, the sale of tea outside
auctions bv private treatr has been jpermitted to any

39 ' ‘

countrr.

In pricinrs the private sales, a sample is tasted .

and valued bv a sellin~ brokerins firm and then this

valuation is confirymed by another brokering fiym. Finadly,

“

it must be approved by the tea controller's department
(rovernment of "Sri Lanka). The purpose of these megsures is
to wazdtaﬂn the guall tv and reputation of 'Sri Lanka tea.

An advantare of private sales over the auction

hd L

grstem is that tea will reach the consumer faster and hence».

|J|

the cuality

s better. when ¥ea is exported throuph the
auction'sys@em, the time Fap,between factory‘and the

consumer is about 3 to 4 months. As we saw in section %,

e

cualitv will deteriorate as time passes. In private sales, .

‘

the time ~ap is reﬁuaea since the tea aoes d*rectlv to *the

.

consumin:'countr"ﬂk;nrpr vate sales the tﬂme ﬂap is reduced
b about two weeks. v S D o

- o ‘. s . .
. a

9
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J We include the sale of tea arainst 'forward
contracts' under exports throu~h private sales. A scheme
‘for the sale of‘tea acainst 'forward contracts' was
authorized b the ~overnment of Sri Lanka in 3970.“0 The
Quantitv ‘sold undgr this scheme has, thus far, been almost
ﬁegligiblé. As in ‘pfivate sales', the time cap between
factory and the consumer can be reduced (rélative to the
auction s7stem) b sellins (estate) tea thréugh ' forvard

[ 4
contracts!'. ' ' ’ ’ //

Domestic c¢onsumption (Sri Lanka):

nWe noted earlier that only a verv‘small proportion'
(¢ percent) of Sri Lanka tea’'is éqmestically consuned. As
gdepictedvin the flow-chart (Figurenziﬁ), tea read’ at the
n?facpory reaéhes local consumers via two basic channels -
:Cclombé auctions and private sales. About 90 percent of the
. local sales- are channeléd throuch Colb@bo auctions. The
dgmestib\coqsumption consists mainly of tgaJQQSt? In the
Ceflon Chamber of Commerce, the auction centre in‘Colombo,
‘there is a separate place called the 'dust room'aqétion'
‘in'whicﬁ the 'dust' teas and a few ather low Qua1i£y teas
. \ . i

are auctioned. ‘ , N ‘ C o

B
i e P
Y -

3

About iOfpercent of the local sales Plow throurh

®

private sales. These are sales at the tea esﬁaté,factorv-a
to ‘wholesalers (about 5 percent -of local private sales),

retaillers (abogtv}‘per cent) and directlv to consumers

R
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(about 2 per cent). Private sales at the factor: door has
been lerally prohibited since 19€69,° although they still

continue., In 192¢8, the Tea Commiscion justified this
o

:

prbhibitioncmainly on the ground that mest of the tea. was

'unfit for human consumption’.

<

"Jhile some factories sell teas of accepted grades at
the 'door, much of the tea so so consists of teas

of residuzl sorts, of "refuse tea" as defined by law,
namelwr, sweepincs, red leaf, fluff, mature stalk or
anvy other procduct not being made-tea, obta"ned in the
process of manufacture of tea".,l

o7 TRADE:FLOﬁ§5 VJORLD TEA ECONOMY:

N oa

As in the d*sposa‘ of Sr= Lanka. tea, there are
rainly two directions in the trade—Plows oF other world
‘tea procucers. That' is: (1) 10ﬂal consumpt*on and (ii
export. Table 2.4 shows the dlstr;butxon of world tea
production and the percentages of exports énq domestic

consumption. , : o

-

( in the table (Tablé 2.1}, East Africa refers to
Kenva, Uréndg,ﬁglawi,’ﬂazémbiquelghd Tanzania. Rest of the .
Ylorld refers to Indonesia, Pakistan,:Baﬂgladeéh,fééutﬁern ’
Rhodesia, Camerooﬁ, Congo'CVaire), Maﬁr*ﬁ*us, Rwanda, ’
Burundsi , Malaya (federat*on), V*et-Nam (south), Iran,~

fg;kev, Ar"ent*na, Brau_l Peru, and Panua & MNew Gu*nea,

-
2
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TABLE 2.L

. Distribution of World Tea Production,

1  Exvorts and Domegtlﬂ Consumption, 1068 8-1970

r

#

Praducins countrv Percentare of Percentare of Percentace of

or > World Tea  Exports out Local Consum-
Rerion Production of Each ption Out of
: ' Countrv's Each Countrv's
Total . Total
Production .Production.
Sri Lanka o 26.2 9L.0 " 6.0°
India - o483 57.6 2L
East Africa . _ - . 11.2 91,8 8.2
Rest of the’ o ‘ o T ‘ ' .
T'-TOI‘.ld . . 11413 x : s 6201§ * 3790
All Above L N

Countr*es(UOer) 1100.05 €7.8 - 32,2

- i h , - . . i

Source: computed Ffrom ITT.C.,AnnualfBul;etin, 1975.°

. . ’ . ‘
- . . - , '

Table 2.5 and 2 F show the d*str*bution 4n thé ‘tea

‘UGXport and ‘mport world', Table 2. 5 being the ’export

world' and Table 2.6 being the-"mbert world' In.Table 2 5

TN
.

i.ei tea export world), Rest of‘the World refers to

Southern Rhode8734 Haur*t*us, Za.re, “ala"a(Federat*on},

Tur&ey, V’etuﬂam(south), Arﬁen ng, Brazil, Peru,:andlpapﬁa -

X

& New Gu*nea. . "L_ ' 25%7- o -

ry
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TABLE . 2.5

Distribution in the 'Tea Export “orld'; 19£69-1972

Country or Percentase of .
Recion - ‘World Tea IExports .
Sri Lanka . 3L.5 »
India , " | 33,7
Fast Africa o 17.6
{enva ' . - 6.5 |
Malawi }.]
Uranda r ‘ 2.9
4 . »
Horambique o289 - -
Tanzania a i.b c -
Rwanda and :
.Burundi i “ 0.8
Tndonesia - - - ] 6.L
Rest of the World - 7.3

. ) .o . g ) .
Source:- Computed from I.T.C. Bulletin (1975). -

s
.

L



TABLE =2.¢

Distribution in the 'Tea Irport World', 1949-1972

~»

Country or Region

10)

.11) -

- 12)

'13)

U.X.
U.SCA.
Canada

Australia
i OAQR‘:‘)

" South Afriba.

. U.S. S’E and Eaétern Europe

. Rest of .Western EurOpe (other
. than U.¥X. and Ireland)

Lat*n Amer*ca
Ocen*a (other than Australla)

fAll the Other Tea Import ng
countr*es'

«

Percentare of
World Tea Imports

32.0 ’
10.7
3.2
)
3.3
3.3
.8
C 2.9

Source: Computed.from I,T.C. Bulletin (1375).

- h
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, As the Table 2.5 shows, Sri Lanka and India

torether holds €%.2 peréent of the tea ekport‘market.lsri
lanka, India and five East African poqntries tqgether hold
as larre as 85 percent of the world tea export market.

Even 3Sri Lanka alone holds about one third of the world

F . -
tea export market. Thus, a potential cartélization of
1

world tea supplv in order to raise tea prices seems .

plausibie.
-

I we exaﬁihe the ‘tea imﬁoft Qofld', U.X. alone
impoftélfor her ovm consumotibh abéut one tﬁird of the-
WOrld tea 1;nports. In the _nport world however, the most
imporﬁant concentrat}on is not bv countr*es but by f’rns.
As we will see in Cﬁépter 3, tea buylng is malnlv'ln the -
hands of é feW'b*" multﬂnat"onal corporations, who are the

1ntermedlarv in the trade.
. -
Tea is mainly sold thrbugh the system of{ahctibn

and the Table 2 7 'shows the s*rn f*cange of each auct”on

center in. the dﬁsposal of world tea.  ‘ S d/“\.

The impartaﬁcé of the London:aucﬁidﬁ cannct’bé
}udved by the mere cons’derat’on oP relat*ve tea Quant’tj
handled there. ‘In the‘determlnat on of the uorld pr“ce of
’ tea, the London auct*oq plavs a ma;or role, Sﬂnce teas, 1n‘
'varv=nv degrees;‘?rcm all ‘the eyport”nx countries come to
the Lonqon auct*on. In addltzon to ‘that all the magor

(1ﬂterwedﬂarV) tea 1mport*nﬁ anc d"str*but ng nult“nat’onal

- P

W Ve

-
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corporations. are involved in the London auction.

—

»

TABLE 2.7

Pelative Sirnificance of Tea Auction Centres, 1968-1970

-

/
/

\ /

Auction Center

»

.London

Colombo

Calcutte

’Cochﬂn

“Chittagong -

'Na robﬁ/ﬁbhbéza

Antwerp and Hamburg

~
~
. .

Source:

Percentage
handled

26.1
‘28.2
29.1
9.7
L.6
‘2.3

neglicible
¥ '1 .

-—

»

Computed from I.T.C. Bulletin, 1975. .

Concludﬁns the chapter we cou’d sav that the tea

"tree has a faﬂrly lonv gestataon per iod and a verv lany

47~

5,ecoan1c l_fe. It can grou prof"tably~0nly ﬂn certazn areas

~of the WOrld whach sat*sf/'certﬁgn so*l and cl‘mat*c

”condﬂt‘ons. It ~s éssent"ally a non~hcmoveneous product..

¥

;At the same t"me the dlver81ty and t‘ne complex,.tv in. the

i

f'_~non—h0ﬂogenaous character 1s so Iarﬁe that ’t is. -mpos ible

R

.

v
©,
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to allow for non-hoﬁo;enéitv in a model of world tea
market. In additié% since each,prodﬁcing region supplies
a wide var“etv of teas, there would not be much Faﬂned
by =nclud~n~ non—homo*ene‘tv in our model. Its qualﬁtv

deterzo;ates as it stays in storage._It is mainly produced’

in larce scale estates ‘as epposed to sﬁélléholdinqs;

- —~

However, the number of 1ndependent produc1ng un*ts is
Oulte»lar ge and  the supply side reflects a compet-t‘ve
market structure. Production is concentrated among a few.

.

less developed countries. It reaches~the'con$umer through
#n intermediary who buys éétate tea and diétribupes it to
final consumers3 through reta’lers. Thus it ié‘useful

to’ 1nveeti ate th*s *ntermed"arv in order to arr“Ve at .

any conclusion about the market spructpre\of'thg estape
tea buyihq side,'This task wili-bé underﬁaken iﬁLPhe first.

section-of next chapter (Chapter 3)«”

° . . = R e B . »
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FOOTNOTES: Chapter ~ 2

Sarkar (1972), P,1.

Stern(1972), P.13.

- Wickizer (1944) P.12-1L.

More details about soil requwrenents cah be found in

,Eden (1958), Chapter 2,and ‘ r (19LL) Chapter 2.

'Sarkar'(1972)J_P.1.

-

Wickizer (194L) P.12~1k and Stern (1972) P.13

. Wickiger (1944) P.13 and Harler (195€),'P.23.

"FvoOn (1960.) 13 'Po 5"

Also see Stern ( (1972)7 P.133 Shome and Uilah‘
(1975), P 1, and Carruthers and Gwver (3969)

S
»,'-’

Also see Government of Sr" Lanka Sesszonal Paper

«,;No. xv;II (1968), P, 5,Jwvck zer (19aa), Chapter 2

and Séern : (1972), P, 13"f

Thﬁs sect*an ls based on Lﬁm (1965), P. 64—66 combined

with my own *nvestﬂfat*ons -n ‘the f*eld (Sr" Lanka)
Deta*ls can also be found _n 1?’den (1958)

-t
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12. . T.A.0. (1740), P.1.

13. See F.A.0. (19€0), P.3, and Sarkar (1972), P.73 and
P.172. '

1L, T.A.0. (792£0), P.3.

1l
i

. See F.A.0. (19¢0), P. 3. and Wurt* (19¢€€), P.3. Also
the U.S. Department of Agz rlculture (19é1) statis,
"Cpiha's siéable'outpqﬁhis consumed domestically

leavinm. relatively 1little for exports". (P.9).

16. Majumdar (1975), P.2. . . ST

17. . Government of Sri Lanka, Sessional Paper No: XVIII

(1968), P.5.5° ’
.18, See(Majumdaf’(1975) and Harler (lQSéj.

.19, "Tea frcm'Cevlon~(Sri Lanka) is té a larce g?tent ‘ v
"di§tinﬁuishabie from the point of &iew of qualitv -
'froﬁ other teas produced‘iﬁ the wcrldﬂ<(Mpiler\

(1972), P. éé) The quallty dﬂfference between Srﬁ‘Lanka
-tea and Ind*a tea mav be marglnal but ~t seem to bé,

\fa*rly sz;n’fﬁcant between 8ri Lanka and rest of. the

"vmrld teas. ,~,’“'

20, FL.A. O. (1960), P 34 Qual"t-r-var1 tﬁons are also : '”“.
d:scussed in T"dem (1958) “Tbe tea "ndustrj dees not
DrOGh e a unifornm product. The character*stﬂcs op‘an '*

{



21.

22.

23,
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accepted grace such as Broken Orance Pekoe varr to
some extent from countrv to countrv, district to
district and from estate to estate. Superimposed on

. 1
these broad differences are others détermined by the

season of the vear durinc which the leaf is harvested

and manufactured. The tea buver takes all these

factors into consideration" (P.171).
¢

Based on the information in Maiumdar (1975), P.3, and
John Keel's Ltd. (A Leading Tea Selling - Brokering
Firm in Sri Lanka), YWeekly Market Reports, December

17, 1975 through January 1k, 1976.

See John Keel's Ltd. Weekly (Tea) Market Reports,

e et e

December 17, 1975'thro£gh Januar- 1L, 1976,

This information, gpathered from.the general tea

planters and the plantation workers in Sri Lanka, was

confirmed in discussions had with academically ((1.Sc

" or Ph.D. in Agriculture) qualified and practicallvy

experienced scientists in the Tea Research Institute

of Sri Lanka. In relation to tea pluckine in Kenva,
S . . . ‘ ’ v .

the largest African tea producer, we may cite the

following_quotatioﬁ. "The KTDA has alwa?s‘insisted,oﬁ
. ~ P ' . v . .

" “fine plucking" (Stern  (1972), P.13).

P

24, - See F.A.0.-(19€0), Puks = - .

25,

§ééﬂWickfamaéiﬁgﬁe and Perera (1972), P.33,

. . . . .
. f
) . . . -

i
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2F. See @ickramasin~he and Percra (19¢6) and (197L),

Foberts (19¢2), Bokuchava (195L), Wickramasinche
(192¢7), Co and Sanderson (1970), Wickramasin:he}

Perera and De Silva "(19¢7).

27. See Bokuchava and Popov (195L), Wickramasinghe (19€7),
" and Co and Sanderson (1970). ‘

28. hlcxramasiﬂﬁhe and Perera (1972), P.37. '

29.1 For example, see Sarkar (1972), P.131,1€4 and

4

Courtenay (1965), P.185.

30, Sarkar (1372), P.7... T

.31. ' The Financial Times, London, February 23, 1966, P.2.
32. This would become more clear in,Chépter 3.
'33. Computed from Central Barik Annual Reports.

"3L. Computed from Central Bank Annual Reports for the
‘per"od 1960—1973 Pr"vate sales are for the per*od
19€7u73 '

g

35, This cescrlptﬂon of tea biend"no is based on Wickizer
(195&), P.25-26 and Eden (1958), P. 173~w74 comb1ned
with the *nforwat‘on (mostlj of a reconf.rmlnp‘nature)
fﬁund by the author in deCUSS’OnS u*th some tea
Elénders and eyoorters as weTl as wﬂtb some Ttea

tasters' in 5ri Ianka and one person Dreqentlv *n



36.

37.

38.

39.

LO;

“hl.

r (1970) P &7.. \

,Oovernment of Sri Lanka, Sess*onal Paper No.‘VII,
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Ottawa, Canada who has had long practical experience

in the tea-trade.
Eden (1258), P.173.

See Great Britain, Imperial Economic Committee, 13th

Report: Tea (1931), P.28, and Eden (1958), P.17L.

Eden (1958), P.17L.

Information on exports through private sales were ‘“;:
gathered from (i) Administrative Reports of the Tea

Controller (annual), (ii) Adminiétrative Reports af -

the Controller of Imports and Exports and the

Comm*ss*oner of Tea Exnorts (annual), arid (iii).

Central Bank of Sri Lanka, Annual:Reports.‘

~—
LEN

4

‘Administraﬁ*on?Report ofthe Controiler-dP Importa

<and Exports "and fhs Comm1ssloner Qf Tea Exports

\

\4
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CHAPTER 3

IKPKET S1RUCTURE PRICZ DETERMINATION AND THE
POTENTIAL GAI&S FRGM CARTELIZATION

In the érevious chapter it was shown that the
suppliers of estate tea may be treated as price takers. In
S;qtion 1 of this chapter the buylng side of the estate
tea market is examined, and it is concluded that the
églgté tea market.as a wﬁole is best characterized as
monopsonistié. In 5ec£ion 2, the theoretical analysis of
quantity'and price determination under monopsony is "
rev*ewec. This presentatﬁon is undertaken within the
framework of bilateral monopoly to fTacilitate consideration
of potential cartelization by the producing countries.
Section 3 develops a theorétical analysis of potential

gains from cartelization within the context of Section 2.

3.1 MARKET STRUCTURE:

The demand side of the estate tea market can best
be understood by examining the operétion of thé’major tea
auctions, concentratidn in retail tea markété, and ‘
tarriers to entry in the buying and, distribution of estate

tea.

54
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Tea auctions:

As was shown in Chapter 2, more than 90 per cent
of world estate tea is sold through auctions. Thus it is
useful to investigate the operation of tea auctions before
arriving at a eonclusion about the structure of the estate
tea market. Are the auction prices determined by genuine
bidding in a perfectly competitive enviranment or is there

a high degree of concentration and evidence of collusive |

Q
actions on the buying side whic uld indicate a market

controlled by the buyers? PHis is theKQuestion which will

be examined.

¥

Colombo auction:

In Colombo, tea auction sales ére§conducﬁéd by five
brokering firms. They are listed in Table 3.1 rankéd by the
volume of Eea handled. There are about 2L registered
buyers at Colombo auctions. In pracfice, héwever, onlj a
very few of them are active in the auction room. Bidders
are méinly a few agents who represent their clients, who
are usu y\}arge multinational corporations. Foreign
governments with State Purchasing Boards also buy tea
tﬁrough,fuying agentsiwith greater or leés regularity. Oq
.the.whole, there is a considerable concentration in buying

1

at the Colombo auctions.™ About 11 buyers dominate the

, L, 4
auctions. They account for about %5 per cent of the total
' S \ o

~
N

.
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) % . ’ s
Emall buyer, especially considering the fact that auctions

tea sold, .

>

In general, the small number’of buyers indicates
that the quantity taken by each purchaser has a
significant influence on market price. That is, the market
is oligopsonistic. Oligopsony, analogbus to oligopoly,
would make buyers conscious ¢f the potential impact of
their own bids to purchase on the bids of other buyers.

/
This/iﬁterdepéndence migh% be expected to produce some

*

gpliusion among buyers.

The cataloguing procedure also favours large buyers.

_“)\

The large size of lots caﬁaiogpéd by the five selling
brokers wil] inhibit the bids of small buyers.” Today, the

-size of a lot catalogued ranges from approximately 600 to

1000 pounds. This is really an unbéarable volume for a

are held weekly (sometimes even twice a week) and that tea

cannot be stored for a'long period of time without a

considerable cost ifi quality. It seems that there is also

1

resistance to the division of some tea lots for which there
5 [ . .

. is strong demand from¢the ‘small buyers. The cétaloguing

procedure thus forces the small buyers %o buy estate teas
in.sméll quéntitié§ from the major buying' brokers instead
Sfxdirecplf bidding,at the auctipn. If-b&th major buyers

and smail buyers competed at the ;uctioq, the priceés

a ‘ L £
received by the producers would have- been greater. What has
- . 5 = . )

%
f

a3

P
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happened is that the major buyers have captured a protit

at the expense of lower prices for the estatg.ﬁea producers.

The sampling procedure also make sampling difficult
for small buyers. Representative samples from each lot are
sent to the bﬁyers. Major buying agents, each represénting
‘quite a few buyers and buying in very large quantities are
giveﬁ priority in disgributing the‘samples.‘Generally,
around 10,000 lots are auctioned weekly. Thus, given the
number of samples distributed for each auction - 160,000 to
170,000 -, the number of samplgs for each 1ot would be
.about 15 to 20. Dominant buying agents who buy for more
than one¢ buyer.usually receive quite a few samples from
each lot depending upon the humber of buyers each agent is
représenting. It is evident that almost all the gamples are
exhéuéted as the requirements of the big buyers are
fulfilled, It is not uncommon for small buyers to be denied

samples.

Monopsony, pewer on the buyiné side is further
expiained if we consider'the fact that the major estate tea
buyers are 6n§ 6r~two large multinaﬁional'cqrp&fatioﬁs whar
control the‘worla retail teaumarkepsLOne dominant buyer in
tﬁe auction room is tﬁe Lipton‘Company._

"The group of buildings at what used to be‘called
Lipton Cireus in Colombo became a power—house from
which.Ceylon tea flowed in enormous quantities, not -
ofily to the Lipton Shops (and subseqQuently to the
ereat Allied Suppliers Group into which they were
later absorbed), but to retailers in every part of the
world®.3 ‘ - e ' ) o

PR -
[
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Lipton's parent company is Un"lever; and as we will see _wif\
l*ttle later, Liptons/Unilever control about Li percent of
the U.S<A. retail tea market, and 34, 33, 6, 4and 3 per cent
of the French, Japanese, Australian and U.K. retail tea

L

markets, respectively.

Another major buyer of Sri Lankas' tea is Brooke
Bond, which is also a large multinational-corporatieh.
"eessess they [Brooke Bond] are of course tremendously
influential in the Colombo auctions, especially since
they started to buy for the biggest Australian firm,

Messrs Bushells Pty. Ltd. of Sydney, as ‘well as for
their own world wide branches".5

‘érooke Bond controls 42 per cent of thé U.K. retail tea
market; Brooke Bond/Bushells Pﬁg. control 59 pér cent of

the Australian retail tea market.6

Consideration of all the available evidence lea&s
tocthe conclusion that the Colombo tea auction is

e

controlled by a few buyers. .

London auctions:

"An, outstanding feature of the London tea market is
the remarkable degree in which the buying is now
concentrated in the hands of a few powerful’
‘combinations =~ principally blenders and distributors
of proprletary blends".7 :

I'd

There are about 10 estate tea selling brokers in
Londéﬁ.\They are all members of the U.K. Tea Brokers

Assoc*atﬂon. They charve a.commlsszon of’ one, and one half

|
¥
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percent on sale prices.

The buying side of the estate tea auction at .
London is highly concentrated. Bids at the auction are
made by a few buving brokers acting for their buyers,
These tea buyvers have organised themselves into a Tea
Buyers Association. Tea.dealers, tea exporters and tea
blending and packing companies are members of this'
association. The high degree-of concentration and the

monopsony power on the estate tea buying side can be

" visualized from Table 3.2.;

TABLE 3.2

Relative Significance of the Tea Buving Brokers—~London

| Members of the Tea Buying Amount'Bought Purchases are .
. by Each as a Mainly For ==
Brokers Association Percentage of

Total Purchases '
‘lat London Auctions|

s Smith & Son (Tea

S. | Brooke Bond
& Brokers) Ltd.

G.

Me

Company .
Lyons Company
Typoo. Company

Harrison & Co. Ltd.
riden Téa Co. Ltd, |

Sub Total -

1.
2.
3.

=\
00 O
QOO

;

o
~3
o

|

Source: prepared from Government of Sr1 Lanka,
Sess*onal Paper. No: XXII, 197&.




Three buying brokers whose purchases are
principally for three major tea buyers account for about
87 percent of total purchases. The other six members of the

Tea Buying Brokers Association are:

L. W/Haines

5. W.Je & Hy Thompson & Eloyd Matheson
6. Browne White (Tea Brokers) Ltd.

7. J.W.Clarke & Co.

8., Cohen & Criffths

9. Cyril Cohen & Co.

Thé existing practice of one buying broker
purchasingsfof‘several buyers (e.g.y S.5.5mith & Son) also
‘strengthens the power of the bu&ers against. the sellérs: ]
competition on the buying side is reduced.‘It is' the opinion
of the people who have worked in a commission of inquify on
agency houses and brokerﬂng f*rms that there is a high
degree of collusion in the buyﬁng side, and that the
practice of pre-~selection of bids in a sellzng brokers"
order book is not‘unusual. This arrahgement prevents. -
competition among the bidders at the auction. Aithough the ,
auctidn is open to all. b*ddérs, only the above 9 brokers
have been active in practice. Xnowledgeble people who have
i,v1s*ted the London auction state that there 1s a notlceable

empt*ness at: ‘the auctlons.9 Some experlenced persons. with

t w*whom I had d.seuss4ons say that the buylng ‘brokers talk

“overﬁthg telephgne about their blds before they go to the
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. 1
auction and come to an agreement beforehand.‘o

ACtuallY )
it is only a pretence at the auction that they are bidding

against each other. -

-

Collusive bidding in the London auction has at
times been clearly discernible. For example, in early 1955,
four companies entered into an agreement which provided
that each of them would bid for its full requirements in
alternate weeks limiting its bidding to not more than half
the lots put.up.,11 The U.K. Board of Trade referred the
Questién of market imperfections to.the Monopolies and
Restrictive Practices Commission. The Commission (which
submitted its report in.Séptember 1§56) did find that
there were restrictions on compétition, although it
conc}udéd that they did not operate against public
interést.11 Overall it seems that there is 'déspred
éollusidnvamong the few active buyérs,‘although this caﬁnot.

be extensively documented.

The practices in other guction cenéres ~ Calcutta,
Cochin, and-Nairobi - are also nearly identical with those
prevalent in Colombo and London. For example, Sarkar (1972),
on the basis of evidence conta;ned in the- Ind*an Plantatlon
Inquiry Cbmmis51on s Report on Tea, concludes that buyer
concentratlon has 1ntroduced perceptlple.nonvcompetltlve '

elements at the Calcutta auctiqné.

-



Concentration in retail markets:

~Conc-en,tratiorx of the world retail‘tea markets
among the same few%major buyers who control the estate tea
market further strengthens the monOpsony power that can be
exercised at the estate tea auctions. Although there is not
enough data avai lable to estimate the market shares of each,
firmm in the world retail tea market, the estimates which
are available for some major tea importing countries reveal
a highly skewed distribution of sales. Table 3.3 contains

the available figures.12

r
~
LY

' The flrms which appear in the table are
mult*-natﬁonal corporat10ns.13 Brooke Bond Company, has a
Hshare ef L2 percent in the domestlc retall tea market of
the U. K. This firm is owned by a glant mu1t1~nat"ona1
corporatlon, Brooke Bond Iaeblg.rLyons ietley, ovmed by
T.Lyons &AQo;, hes a 17 percent share qf the U.K. retail °
tea market.'Typhoo,‘owﬁed by Cadbpry Schweppee, has a
‘market share of approximately 15 per cent. The.next:
largest market share 1n the U.K. is that of the Co—operat"ve
Tea Soclety, Wthh is owned by Englzsh and Scottish Joint

Co-operative Wholesale Ltd. TheSe rour firms control.about

' 88 percent of the domestlc reta11 tea market in the‘U.K.lh

In addztxan to the flgures shown in Table 3. 3; the
‘followzng QQotat ion iTOm a, recent newspaper artlcle also

‘helps the reader to understand‘the concentratlen of ‘the tea
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dealers which leads to a monopsonistic market for estate
teas.

"Salada Foods Inc., a subsidiary of the Kellogg
Corporation, is one of the nation's (United States')
five largest tea packagers and the only major brand
wholly owned by an American company. Thomas J.Lipton
Inc., the largest American manufacturer of tea bags,
controlling roughly half of this market, is a
subsidiary of Uniliver Ltd. of Britain. The Nestle
Company, the leader in instant tea and tea mixes, is
based in Switzerland", 15 .

"Barriers to Entrv:

! Only a brief outline of barriers to entry into
estate tea buying and distribution will be presented here.
An extensive btreatment is far beyond the scope of present

study. ,

It was noted above that the estate tea market as
well as the consumer tea market are controlled by a few

large multinational corporations. They can enjoy economies

"of stale over small firms or 1ocal flrms in a world market

wh“ch make 1t difficult for a small fzrm to enter. In the

marketlng area, there is a substantﬂal advantage in the

affiliate's having access to marketing arrangements

(including the-transﬁortation Q commodity) established

worldwidé'by the parent 'tﬂon.lé It was seen in

Chapter 2 fhat-the fre he tea, the better the qual=ty.

as time passes, quality will detérlorate. A better system

of distribution, part*cularly in é\ﬁorld market, can be

” \‘.

‘\
N



more efficiently implemented by large multinational
corporations which have worldwide marketing arrangements.
In a world market, the well established multinational
corporations experience reduced costs of information and
communication.17 In this respect J.N.Behrman (1970) states
that:
"The large international corporations will be relying
o . .
to a greater extent on computer*zed information-
gathering and on rapid communication of data
affecting decisions for the corporation as a whole
and for its affiliates" (P.19).
In a worldwide market, these large corporations have the
advantage in management, research and development, and

, x
in advertising and promotion.18

The concentration of the world retail tea market
among the same few international corpofétions who control
the estate tea market further strengthens their power to
exclude new entrants.19 The estate teas bought at the
auctions are blended, packeted and distributed to consumers
- through wholesalers and retailers under various accepted |
brand names. Bleﬁd‘nv favours large mult*natéonaln
corporatlons as opposed to small domestic f*rms. Gﬂven the
variation in the avaﬁlabllwtj of dlfferent qual*ty teas at
different times (as seen 1n Chapter 2), the access to
-estate teas from a variety of independent reglons,ln the
world reduces the probability ofzﬁot having the desired
types of teas in desired amouﬂts for ﬁaking approprigte“'

blends to suit the preference patterns of the different



consumer groups.

The existing large firmé have developed over a
fairly long peripd of time and are well established in the
trade. Such existing firms have absolute cost advantages \\
over potential entrants. A potential new entrant would
experience higher costs relative to these financially
sound, experienced and well established large multinational

corporations.

| Concludlng this section we may state that the
estate tea suppliers as well as the cutput téia20nsumers \
are price takers. The world retail tea market is controlled
by a few multi-national cbrporations. The same corporations
control the wholesale estate tea market as well. The buying
side of the estate tea market could be said to be an
oligopsony. Buyers will be conscious of‘§h§ potential
impact of their own bids to purchaée¢0n the bids of other
buyers. This interdepéndence combined with the motivation
of prof*t maximization may eventually lead to collu51on
among buyers.20 The ex1stence of a few very large buyers
has made the envircnment.suitable for collusion. The estate
tea'markeﬁ as a whole is best characterized as monopsonistic.
We-dié not investiga£e the 'selling side of the retail-teé
'market. It mﬁght be " compet*tive. However, the quantity and

price determination in the estate tea market that of whlch

we are mainly conqerned is independent of the market

4
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structure of the selling side of retail tea., In other
words, the quantity purchased of a particular input and

the price paid for it are determined in the same way

, regardless of whether the monopsonistic firm sells its.

output competitively or mono;:olistically.z1~

3.2 A THEORZTICAL ANALYSIS OF QUANTITY AND PRICE
DETERMINATION: ‘

As mentioned in the beginning of this chapter, the
theoretical analysis of price and Quantity determination
in a monopsony is undertaken within a framework of
bilateral monopbly.

Theorv of Bilateral Monooolv:22 ) )

Bilateral monopoly is a market situation in which
a single seller faces a single buyer. The standard textbook
p;esentation of the bilateral ménopoly case often begins
with ‘the sglution that was first given by Bowléy (1928), A
fundamental assumption underlying his analysis is that one
of the fikms would be the price }éader while the other firﬁ
would be the prige follower.'This assumption essentially

£

reduces_the bilateral monopoly case to either the pure

£ 3 . : b R
monopoly or pufe mohopsony case depending on whether the
seller or the Suyer is the price leader. Price and qﬁantiiy

are then determinate but not unigue since there will



; ' 29
generally be two different solution values, one for each
price leaderehip case. Thus, in the bi}ateral monopoly
case, the solution is usually eXpecte&.to be iﬂdeterminate.
'“Since each wishes to charge a differen§ price, there will
- be bargaining. The monopsonist and monopolist Qill‘bargain,
and the better bargainer will obtain the rfore fa&ourable

terms.,

The nature of those solutions may be briefly
illustrated by reference to Figure 1. We will analyseithe

two polar cases in turn. °

4

For the analysis we assume that the seller in this
market produces product q (say, estate tea) and operates
under cost conditions given by TC = £ (q) + ¢ (where.TC is
~ the total cost and £ is a constant which may represent
fixed costs). The buyer, én the other hand, uses product q
,ae’an input (say, to produce consumer tea) and the revenues
that he can obtain from various amounts of -this input are

*%eﬂ by the‘fuhct*on TRP = g(a), where TRP *s the total
revenue product.23 We begin the illustration wi ﬁh the case

of monOpoly fellowed by the case of monopsony.
- ¢
Case 1: Monopdly: o
e o - w
Let us assume that the monopsonist chooses to

™

behave like a competitor, ‘in the sense that he will offer

to purchase various quantities of q at prices specified



&

=

Quantity and Price.Determination

FIGURE 3.1 - - ~ .
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by the monopolist. In other words, the monopsonist will
confront the monopolist with his demand function, which,

assuming that the monopsonist is a profit maximiger, is

the same as his Marginai Revenue Product, MRP, function.

The MRP function is given by g'(q), where

dg(aq) N .
g'(q) = 35" (i.e. the derivative of TRP function

witb respect to q). Under these conditions, the monopolist's

profié function is given by b .

o =gra-1(q) ¢ d (3.2.1)
and the first-order condition by - '

g' + qg" = f! ' {3.2. 2)

This is the famll*ar condition equating the seller s

marginal revenue (MR) and marginal cost (MC), respectively.

(Seoond—ordar conditions are assumed to hold in all cases).

‘The Quantlty of q exchanged, qs y 1s the solution to
.,eQuation (3 2.2), and the prlce per unit of q can be

computed by evaluatlng the function g' at the point q .-

Figure 3. 1 shows the relevant fupctlons as viewed’ by the

‘monopolist. MC P MR and AR’ are monopollst's marglnal cost,
",marglnal revenua and average revénue, respectlvely. Thus,

4if the monopolist is thewprlce 1eader, he would maximlze
):hls profits by chqos}ng pr*ce P . leen that - pr‘ce, the o
. buyer would,maximlze his- profits by - choosing to take .
‘i‘quantlty g (Recall that g' is the buyer“% MRP funct*on).

E .
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Case 2: Monopsony:

We now reverse the roles of the two traders, and
assume that the selier chooses to act as a competitor and
that the buygr is the price Ileader. The monopsdhist is now
confronted with the seller's sﬁpply curve, which is the

seller's MC function.(given in Figure 3.1 as MC = f').

The monopsonist thus_maximizes25
I = g(q) - qf" . (3.2.3)
which requires . . ,
g' = f' + Qf" . . - ' (BOéGi})

The monopsonist equates his MRP (given by g' in Figure 3.1)
with h*s marginal factor cost (MFC) énd the level of'q
satisfying 3.2.4 1s the quantlty exchanged. It is eQual to
Eé in F*gure 3.1. The price per unlt of q can be computed
by evaluat ng* the fungtlon £' at the point qB s which is .

s

equal’ to P. g in F*gurg B.i.’

Comparlson of the two cases will make *t clear

®

_ that the obgectlves of the monopsonlst and the monopollst
are inconsistent., Slnce each w1shes to charge a dlfferenb
price, there will be barpalnlng. The monopsonlst and the

”monopollst w"ll bargaln and the better bangalner wlll

obtazn the more favourable terms.26

> The above analysms (case 2) prov"des a theOret cal, -
’ background whlch explaﬁns ﬁhe Quantwty and pr*ce %f';

e

. A
' ¥ . - - i - I - = iid
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detenmggation in the estate tea market, It was argued
earlier‘that'ﬁhe estaﬁe tea market is monopsonistic.:?hus
the price received by the estate tea prodﬁcers is near the
}ower'lihip (?% in Figure 3.1). The above theoretical
analysis also sheds some light on the possible scope for
pol%cy agtion by the producing countries.‘For example, in
order ﬁo raise the tea prices, the buyer's bargaining power
needs to be reduced while the se€llers' power needs to be
increased. This suggests cartelisation of tea supply.

|
)

337 A THEORETICAL ANALYSIS OF POTENTIAL GAINS FROM

) CARTELIZATIO&.
&

- The objective’of cartelization is.to increase

-
ar

' estate tea prices and .export earnﬁngs. As the total
revenue is increased?by rai sing estate tea- prlces (comb ined
;itﬁ é'reSQItiﬁg reduction in quantlty), the tea producers'
profits wiil also 1ncrease, the tea export earnzngs will
also 1ncrease by the same percentage 1ncrease in the total
Lrevenue glven that the- proportlons -of domest‘c consumptﬂon
uand eXports of ted remaln constant. A theoretlcal
. formulatlon will be. developed to analyse the. potentﬂal
'.fgalns from cartellzatxon. 3hls will ‘be flrst developed

Y . s

*

i "f,'wlth in a framework of perfectly competltlve market ‘ 3-:
;~rstructnre for‘whxch 1~terature 1s avallable. Then, we will
‘«.develop a formulatlon exPlicytly w*thln the theoret*cal

- w?analyszs of quantlty and przee determlnation 4n -a. mgnopsony

-



presented in Seetion 3.2..;

Case 1: Perfect Competition:

If all the tea producers in~the world agree to the
formation of a cartel, a necessary condition for athieving
the objective is that.the‘demand for estate tea is
inelastic. In practice, however, it may be impossible to
get all the tea producers to f&nn a s*ngle baftel.'Sbme._&
countr*es, espec1ally minor producers, may try to extract
more revenue by staylng away from the cartel. They can
‘take advaqtage of ‘the higher prlces resultlng from the
cartel and increase their supply to thé fullest extent
theréby reducing the cartel’s gains. Undef th‘é &ind of a
situation, the market demand for the same product (say,

tea) may be geparated 1nto two parts, demand for the

cartel's tea and the demand for the tea out81de the .

* ey

cartel.

Suppoée that sevefal producers (e.g.,‘Srﬁ-Lankaf
and Indla) form a tea cartel to ralse estate tea prlces

and thereby 1ncrease the’r tea export earn ngs.27 Startlng_,;

hﬁi from a point of equﬂllbrium, the 1ncrease -n the cartel'

price will reduce@demand for the cartel's tea and 1ncrease,f

demand for the noncartel tea (assum ng>teas from cartel

w

countrﬂes and noncartel go&ntrles are substltutes) If'theﬁfyla}j

| ,vsupply of tea is not perfectly elast*c uutalde the cartel,ér;g}f
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prices there must rise in response to this cross-price:

effect, and as a result, the demand cdrve for' the cartel's

© tea will shift todtﬁe right, partially offseting the ‘

initial decline in demand. Thus, it is possible for the
demand for the product (tea) of a cartel to be elastic
even if the elasticity of demand for the commod’ty (tea) in

general is inelastic,

Thus, we need to modify the above mentioned

condition (inelastic demand) if we were to correctly estimate .

the gains of potential ‘cartelization., The_relevani ‘
elasticity'is the elasticity of demend for the cartel's tea
as Opposed to the general elast1c1ty of’demand for tea.

This. elast1c1ty depends -on the

(9

1) e;asticity of‘demandhfor the tea in general,l

2) elastlclty of subst tution between the cartel's

tea and that préduced outs*de the cartel, -

3) elasticity-df4suppl§ outside the cartel,
aﬁd,h) carﬁel'e market share.
- A ,»'_ f,;,};. e ‘y. ;:,at, “_, oot . '

Now, we wmll elabcrate a formula for the elastlclty
of demand for : a cartels product, (tea} Etherlngton (1972)

haeaderlved a formula for the elastlczty of demand fOr a

.1.-

Sy 1
part cular counﬁry s éroduct. Th1s was based,on Llnder's

(1967) farmulatzdn¢ We have adapted Etherlngton s formula

"‘Fﬂtaarepresent the elasticrc1 ‘?” T ' %5“'
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product instead of the elasticity of demand for a particular
country's product; Also note that the resulting formula
will coincide wiéh the oné developed by Duyne (1975) for ﬁg
the elasticity of demand for a cartel's product (equation - (
(8), P.60L4). Duyne's formula was deri%ed from a production
function approach. For that, Duyne used the demand
équat;on.fdr a particular input derived-by Armington (1969),
/ig,QifJPaper, YA Theory ofiDémand For Préducts Distinguished

By Place of Production".. . - - | “

.Given’below is an adaptation of Ethgriﬂgton's
: formulépion to derive the elasticity of demand for a:
pofentiél caféel's product. S ‘H o '
We will assume teas ‘of different cdﬁnt{iéé are peffect
.substitﬁtes. First, let us explain the §ymbols'ﬁhich we
are gqing to use, ‘ ‘ | |

x!

Q = the quantity,qfﬂteahbn_the world market

N ) {
Q c = Quantity.of potential-éaftel's tea ‘ )
- 4 - = : ’ . ' ‘ly %
- Q= Quantity of noncartel's tea |

P = price of tea -
. . e A T "’: o T
e ' = price elasticity of demand for tea (in general)

&

'e; -= price ‘elgsticity of demand for potential cartel's .-~ ..
. tea S T P A T L A



KC = market share of the potential cartel

Kn = market share of the noncartel

egs = elasticity of supply of the noncartel.

K, + K, =1 f | (3.3.1)
Q=Q et Qn- . . ) (3.3.2)

v

The Quantit& of tea supplied on thg world market

ls split between potential cartel and noncartel.
Thus, we have
Q. .=0Q-Q : . - (3.3.3)

By differentiating*eéuaﬁion (3.3.3) with respect
to'price, we obtain

k -
=
.- < N .

77

aQ - aQ " .
‘ ---—-g = 2-9'--- n . ,’b i X ‘Q (3030[4-)
dr dpr 4ar R . . . :

/ . -

P ¢ ) ) '
. Miltiplyirg (3.3.4) by P/Q _ we get

What 1s on the lefthand sxde is. noth-ng but the

elastz*clty of demand i‘or ‘the cartel‘s tea, e ‘

— B . . ’ ‘303:5) o
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Thereforé,

daQ '
e = dQ . P - n . P (30306)
© e Q, Q. ‘

Multiply and divide the first righthand term by Q

and .second term by Q _ . Then

_ Q @ n ' .
e, = € E;“ - €5 Er" (3.3.7)
c , c
But
Q C ¥ !
~S = K, | ‘ Y (3.8
Q Car _ ‘ ‘
X
Therefore ‘
' e.. K _ '
e = € - ns n . . (303‘9)
¢ K. K ' S
Cg c ‘ 5 '

This is the relevant formula for the pr%ge

28

elasticity of "demand for the cartel's teas It shaﬁé; as

one would expect that the elastlc"ty of deﬁhnd for the

caréel's tea will be smaller,

‘ l} the smaller the elasficity of enand for tea.in

general IR T

©2) the smaller the elastlc1ty of supply of tea out31de
the eartel ‘ R i" " ?}f‘§f ’ .
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and 3) the smaller the noncartel's share (the largér the

cartel's share) of the market. -

This formula also provides an intuitive explanation
of why the elasticity of demand for the product of a cartel
may be elastic when the demand for the particular product
in general is inelastic., The first term in the equation
(3.3.9), e/Kc , shows that the elasticity of'demgnd_for'the
" cartel's tea varies inveysely with the cartel's market
share, If the cartel cbntrols 25 percent of the market, for
example, the elaspticity of deméiz for cartel's tea will be
t four times the elasticity of démand for the tea in
general because thé cartel by itself must absorb the entire
rgduction in export volume neceséary to support the higher
price. The smaller the cartel's share, £he more bﬁrdenéome

- @
it becomes to absorb the necessary reduction in export’

e K
NS 0., shows that the

c : ' s,
r'the cartel's tea varies d*recﬁly

volume. The second term, -

elast*clty of demand

with the elast*01ty of sup, y utszde the cartel and that
the magnltqde.af tb;s_effecta;nc;ease as phe'market ghare
f-of the cﬁftell4s'redﬁcédﬂ(market’shafe of the- ﬂbncartel
‘1s 1ncreased) If the noncartel's share 1s large, bhen ther
absolute 1ncrease in SUpﬁiy (for a glven supply elastwclty'

_and prlce 1ncrease) 13 large, and the cartel *tself must ’

"”u;absorb a further reductlon *n 1ts expcrt volume’' to offset

cr A [ L4
. .k - 1
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4 IS
this added supply if ié is to maintain the higﬁer price.
Again, the smaller the cartel's share (the larger the
noncartel's share), the more burdensome this extra

absorption becomes.

The next step is to examine the above Qquestion in
a more realistic context. Since the tea market is a
mon0pson&, we wish to develop an analysis within that

market structure,

Case 2: Honopsony: ®

This analysis is developed within the context of

£

Section 3.2.

For simplicity, let us assume the Qo;ld tea supply
comes fromatwo regions, say nc and c. Respective supply
curves arexgiven as Sncﬁénd 8. in Figure 3.2, Summation of
these two vields the world supply and it is drawn in panel
(a) as S. From this, the monopsonist's marginal cost curve
ié deriyéd as MFC. The_ﬁonopsonist's marginal’ revenue *
product curve is‘given as MRPQ « In the absence of a

cartel, the eQu“l*brlum quantity and price arey

respect*velf, qB and PB (Flgure 3 2)

A
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L ]

, ) Nm = WQn,+mn..4 . > .mﬁ\. = @Elwimw ,.,

‘ Snc

me\ 0

‘as ) | (b) | mﬁv

Derivation ‘of the Demand Curve for a Potential Cartel's. Product -

FIGURE 3.2 A L
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Now, suppbse the countries in regions ¢ form a
cartel and set a minimum price, below which they do not
sell teas. Let this price be P, To carry out the analys%s
with a possible worse situation for the cartel, let us‘
assume that the monopsonist will pay the same price also
for the non-cartel teas and give preference for the
non-cartel teas in buying the desired quantity. In other
words, if-the monopsonist decides to buy q A units at the
price P, it will first buy whatever the amount (within
q unit%) the non~cartel could supply at that price (i.e.

m

S units as the supply curve in panel (b) shows); and

nez2
then£;5nly the rest (the zap between the monqpédnist’s
desired quantity and the amount it Qas able to’ buy irém
ihe‘non-cartel) will be bought from the cartel. So, it
will buy only q 1 units from the cartel, eventhough‘the
cartel is willing to sell S_, units at “that price {as the

supply curve of cartel, S_ , shows) . 27

The total quantity is détermined{ as we saw in the
theoretical analysis, at the point where monopsonist's
HMFC is equal to MRP. If the cartel fixeé the minimum- price
at P , the monopsonist's MFC would be PBCD. Then, the
equilibrium quantity would be q . units; non-cartel
countries will supply S, co units and the other q.q ﬁniis
will be bought from the cartel (although the cartel is
Prepéfed to supply S_, units). Thus, we could derive the

. | ) . S
" relevant demand curve facing the cartel by subtracting .




the S__ from MRP. That is given as (I RPQ S,c! in panel
(a). However, since the cartel will not fix a minimum
price lower than the ﬁrice received before any
cartelization, the relevant demand curve for the cartel's
product would be the portion of (NRPQ-»‘SnC) curve above

the initial equilibribum price.

It is, now, clear that the potential gains from
caftelization depend on the shape of the (MRPQA— Snc)
curve. The cartel could enjoy potential gains by the
" reduction of its supply if the elasticity of (ﬁRPQ- S,e)

curve is less than unity.

By including more coﬁntries in the cartel, the
{MRP —~Snc) curve becomes steeper, increasing the total ,
potenfial benifits'from.cartelization; So, as in the case
of perfect competition, the elasticity of demand for the
cartel's tea will be smaller the smaller the noncartel's

share (the larger the cartel's share) of .the market.

As the MRP, curve pecoﬁés steeper so do the
(MRPq~— S,c) curve. The elasticity of MRP, curve depends
on the elast*cﬂtj of demand ‘for tea’ 1n general, since . A.
the’ former was derzved from the latter. Thus, the . {A\
elast1c1ty of demand for the sartel’s.tea will be smaller '
the smallen,the elast*c1tj of demand for tea in general.

-f‘

This Qutcome 1s/again cofparable with the correspond’ng "

. 1Y -
= . < - » . . -,
¢! ¢ « . N .
- P L » N . “ L, .
> - e - i

. L
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result in the perfect competition,

*

The other conclusion which- came out in the analysis
of perfectly competitive case was that éhe elasticity of
demand for the cartel's tea will be smaller the smaller
the elasticity of supply of tea outside the cartel. This
is true in the case of monopsony too, since as the
elasticity of Snc curve becomes smaller so does the

elasticity of (MRPgy - S ) curve.

Before concluding the sectioﬂ it may be noted
that when the potent131 gains are estimated (in Chapter 5,
Section 3) it can be done for the short-run as well as
for the long-run by the application of appropriate

short~run and long=-run elasticities.
Ld

Now, let us-gummarize Chapter 3. Section 3.l
invéstigated the world tea market structure and found
that the estate tea ma;ket is‘monopsonistic. Section 3.2
developed an appropriate theoretical analysis of the
determination of guantity and price of estate tea within
a mohopsonistic market structure. Section 3.3 developéd
an analysis of potential gaihs from cartelization within
the theoretical framewotx;presente? in Section 3,.2.. |

; The next step is to construct an appropriate
econometr“c model of the world tea market w1th1n this-
theoretical framework. We will -undertake thzs tggk in

<

Chapter 4.

¢

[ Y b
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FOOTNOTES: Chapter 3

o

<

My personal opinion, which emerged in the process of
field research conducted in Sri Lanka, is that the

estate tea market is monopsonistic.

One mizht worry whether these selling brokering firms
are being influenced by the large buyers fo;\ﬁhgir

advantage. Also see footnote 8.

Forrest (1967), P.15k.

f’

As the 1976' Canadian Trade Index shows, there is a

Lipton Company also in Canada. That is, Lipton Limited

in Tordnto. J.B.Jackson Ltd.Toronto and Simcoe ' M
(Ontario), Puritan Canners Ltd, and Richmond Langis \\

Foods Ltd. (B.C.), are its subsidiaries,
Forrest (1967), P.156.

As the 1976 Canadian Trade Index shows, there is a

Brooke Bond also in Canada. It is in Kirkland, Qiebec.

" It has branch offices‘at, St.John's Nfld; Saint John,

N.B.; Montreal, Que.; Toronto, Ont.; Winnipeg, lMann.;

‘and Vancouver, B.C. . It also has two s&bsidig:ies.
e

"~ Brooke Bond;(Kirkland, Quebec, Canadé) also has its

A

representatives in some other\giuntrigs, as well. For

1
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example, Bryden & Son (Barbados) Ltd. and Percy H.
Austin & Co. Ltd., Barbados; David Morrison & Sons
Ltd. and Taurel & Co. Ltd., Port of Spain; Trinidad
Grace Xennedy & Co. Ltd. and Levy & Salmon Ltd., .
Jamaica; Brookers Stores Ltd. Guyana; Jjon Tsoe Jin_
& Co. M.V. Paramaribo, Surinam, S.A; (séill more
examples can be found in the Canadian Trade Index).
The parent company of the (Canadian) Brooke Bond is

/
Brooke Bond Liebig, Londaod, England,

Wickizer (1944), P.10, {(quoting from Great Britain,
Imperial Economic Committee, eighteenth report; Tea

(London, 1931).

This is an incen%ive for the selling brokers to sell
at the highest possible price. However, they are at
the merc§ of the monopsony power of the buvers. The
core of the problem is that the estate tea suppliers
are competitive and the buyers are not. The -selling
brokers are working for the competitive suppféersf
Given the small number of buyers and the small
number of selling brokers, also there might be scope
for collusion among selling brokers and the few
buyers. The selling brokers could be given sémé
allowance for securing a lower price for the buyers;
This wéy, both the selling brokers and buyers can be

better off at the expense of lower price for the
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competitive producers. This argument is equally

valid with respect to Colombo auctions.

9. Among these knowledge61e people there were also some
academically qualified (Ph.D. in Economics) economists
and people who have engaged in a commission of inquiry

on agency houses and brokering firms.

10, Some of these people have had close connections with

both London and Colombo auctions, They say this
practice is not unusual in Colombo auction. Names of

these people remain anonymous.
11, See Sarkar (1972), P.93-94.

12. Obtained from Sessional Paper No, XII, 1974, Govt. of

Sri Lanka. .

13. Interested reader may find a detail discussion on the
power of the multinational corporations, in Barnet

and Muller (1974) and J.N.Behrman (1970).

14. Another independent source - R%gyrt No.154, "Tea
= 7

Prices", August 1k, 1970, National Board for Prices

and Incomes (Command publication hh56),'U.K. - has

the following figureshwhich are very close to the

figures in column (1) of Table 3.3. Brooke Bond 13%; l"
Typhoo 18% ; Lyons 12% ; Co-operative Tea chiefy

124,
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16.
17.

18,

19."

20.

2l.

22,

23

New York Times, February 29, 1976.

See J.N.Behrman (1970), P.5.

'

See J.N.Behrman (1970), P.19.

For details the interested Yeader is referred to

J«N.Behrman (1970).

Vertical ihtergration as  a barrier to entry is widely
discussed in the Industrial Economics, literature. For
example Isee, Scherer (1970), P.66~130; Camanor (1967)
and Crandall (1968).

See, for example, Lustgarten (1975).

See Lloyd (1967), P.23c0or any good microeconomics
text—book:

¢ .
This analysis is basically based on Bowlev (1928),

Hadar (1971), Bilas (1971) and Spindler (197L). For

more details on the theory of bilateral monopoly the

interested reader is referred to Hadar (1971) and
h Y

Spindler (197L). -

TRP is to be interpreted as the pgrossirevenue from
the sale of consumer tea less payments to all other
factors of production other than estate teas, when

they have been adjusted to their profit maximizing -

" levels.
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24. Note that since the buyer purchases quantities on

MRP curve for given prices, it represents the average

revenue, AR, curve of the seller, For example, see
Hadar (1971), P.109 or Bilas, P.301. We may construct
a marginal revenue curve t6 this monopolist's average

revenue curve; it is given by MR in Figure 3.1.

25. Note that the seller's supply curve (MC in Figure 3.1)

also shows the price per unit that the buyer
(monopsonisﬁ) has, to pay for different quantities;
Thus, it becomes the average factor cost (AFC) curve
of the monopsonist. We may construct a marginal
factor cost curve, MFC, to this AFC; it is given by

MFC in the figure.

26, It may be interesting to note that the perfectly
com%etitive solution, g, and P_ , (where both buyerf
and sellers are perfectly competitive) lies in
between Ehe monopsony_gnd monopoly solutions (Figure
3.1). Ve may note that.under certain cifcumstaﬁges,

for example if the buyer's MRP is vertical, the

7 , »
monopsony solution may coincide with the perfectly

competitive solution. » . .

27. This case is analogus to 'dominant price leadership
model', For details, see Scherer (1970) P.16L4-166 and
P.216-219.
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28.

29.

This formula has been empirically applied in

Takeuchi (1969) and Duyne (1975).

Note that q , could lie to the right of Seq (in

panal (c)) depending upon the relative slopes.%gﬂ/tﬁéd)

positions of Sc ’ Sn .and MgP curves.

Cc 1
\

‘\
% \




CHAPTER A

FORMULATION OF AN ECONOMETRIC MODEL ' i

-

In this chapter, an appropriate econometric model
of the world tea market is developed within the framework
of-Quantity and price determination in a g?nopsonistic ;
market structure. To better understand th§9working of the
model} we first develop a simple model, Model 1, which
corré§ponds to a single world demand of consumer tea and
a siné}g,morld‘supp}y of estate tea. This model is, however,
iimi@ed in that it dé s not have disaggregated supply

equations correspondil to the major tea producers in the

world. This is necessary to analyse the potential gains
from alternative cartelization ‘which‘does not include all
the tea producers in the world. To bridge this gap an
alternati&e model, Modél 2, is constructed in which the
world supply is disaggregated into four different regions -

Sri Lanka, India, African countries and Hest Of the World.

“ Section 1 derives the monopsonist's marginal
factor cost (MFC) function. In the proces;,the‘suppég‘
relationship for estate tea is developed. Section 2
derfves the monopsonist's marginal revenue product (MRP) °

function. Section 3 presents the Model 1. Here, MFC and

B e s i
" »
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H

MRP functions are‘put together and the determination of
endogeneous variables; quantity and price, are eiplaiﬂed.
Section L extends the model by disaggregating the supply

side into four regions. This model is called Model 2,

L.1 MONOPSONIST'S MFC FUNGTION:

As we saw in tHe theoretical analysis of Chapter 3,
the market supply curve of the estate tea producers
(competitive sellers) becomes the average cost curve of
the monopsonist. From the average cost curve, we can derive
the monopsonist's marginal cost curve. Thus we must first

specify the supply relationships for estate tea.

-3

Supply Helationshii for Estate Tea:

The underlying supply relationships for different
types of commodities are very diverse. Labys states that
the nature of commodity supply is much more diverse than
the nature of commodity deménd.l As he has shown,
commodities can be‘classifiea into four categories that
reflecé the different condgtionélsurrounding producﬁion:

(1) commodities of reguiér supply such as those which
are‘mined or forested, e.g., coal, iron, zinc,

"tin, steel, lumber; ‘

(2) commodities whos supply fluctuates annually such

as vegetablegs or cereals, e.g., jute, todacco,

-
Baw gy
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wool, rice, potatoes, corn, wheat;
(3) commodities whose supply fluctuates c¢yclically
such as hogs and cattle;
and }h) commodities whose supply originates from perennial’
crops such as cocoa, coffee, coconuts, rubber,

apples, orangeg, le?ons, and tea.
b0

This diversity in the underlying conditions .
provides the starting point for presenting the economic
theoéy relevant to explaining tea supply. We must derive
an appropriate supply function for tea which is a
perennial crop. Wé will then use this function as a basis
for the estimation of different ‘upply equations for major

tea producing regions,

The output of tea may be considered in two parts,
potential output and actual output. This distinction has
been implicitly or explicitly recognised in literature
where suitable supply aesponse models for perennial crops
are developed. For example, Wickens and Greenfield (1973)
begin their derivation of a supply‘}unctioﬁ for coffee
with the recognition of this distinction. Linking the
number of trees to. the output of coffee, Bateman (1969)
specifies the potehtialiproduction and the actual production
of coffee; In Labys} model of the louric oils market the

actual oﬁtput of coconuts, (another perennial crop), is

formulated in terms of potential output together with




-
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climatic and economic factors.2

Following this literature, the potential output of
tea is assumed to be the result of the number of
harvestable trees (or acres). Potential output, E't y is
explained by an identity, tree numbers (or acreage)

multiplied by vield,
Q. =2i Yy oy Ay ; (L.1.1)

where Q g = potential production in year t,

=
i

; = number of trees (or acres) in age group i at
? ]

year t.

Y; . = yield per tree (or acre) for trees (or acres)
H

in age group i at year t.

>

’ This identity accounts for differing yields
according to the age of trees. The yield pattern for tea
tree is illustrated in Figure 4.1 for a typical tea tree.
This yield pattern assumes that all other factors affecting

yield are held constant.

The tea trse st;rts to flourish around its fourth
year and produces a yield only slightly (about 10 percent)
less than its maximum poténtial yield. Once the tree has

passed the full gestation period (in approximately 5

e e
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FIGURE L.1 Tea Tree Yield Profile

vears), the output reaches a plateau which can be
considered the effective yield of the tree. This effective
vield continues for approximately 70 to 75 yeafs (L.ee
until the age of the tree reaches about 75 to 80 years),
but starts to decline around the age of 78, Once the ase
of the tree reaches 85 years, the vield declines very
rapidly. At this time it is not profitable to incur any
expenditure to maintain such trees, and they are either

abandoned or replaced with new plantings depending upon
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the producers expectations,

Now, if we were to exactly incorporate this :“icld
pattern in our econonetric estimations, it would be
neccessary to have data rerarding the are ﬁtructure of
existing trees, Unfortunate} such data do not exist,

This is a corwion problem¢%§£éd also by other researchers

who have atternpted to develop supply functions for

perenn}al crops. For example, Labys (1973, 1975.2)
’disco§cred that data recarding the ace structure of existing
coconut trees was not available and eventuzlly had to make
the crude assunmption that the effective yielq wege raintained
indefiﬁitely. Thus, for-coéonuts, which has a rore corplex
yield pattern than tea, potential yield was assumed {0 be

a constant. Edrar Bacha (1968) corpleted a doctorel

- thesis at Yale University which included = derand and
supply nodel for world coffee. He assuned that the volune
of coffee produced equals a constant tines the stocl of
adult trees. In othef words, he assuned that yield is
independent of the are of trees., Coffee also has a nuch

rore comple:x yield pattern than_tea.4

Sone authors have considered only the nunber of
trees (or aereage), without considering yield. For exanvle,
Baritelle and Price (1974) start theirjyodel of supply
response for apples with fﬁe identity, trees multiplied by

vield., But eventually they irmore the yield conponent and

~—— i«
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dea;.;nly with the other component. Savlor (197&),'&
exﬁergmenting with alternagivé4measures of supply -
elasticities using the case of Sao Paulo coffee, didn't
go beyond the acreage component. M.Arak- (1967) doing a
'éghoctpral thesis on "The Supply of Brazilian Coffee"

restricted his models to the acreage component only.

In the case 6f tea, for the period considered, the
number of trees (or acreagg) in the age group L-5 years is
almost ﬁegligible as compared to the total number of
bearing trees {(or acreége). Thus, the number of trees (or
acreage) corresponding to section A-B of the vield prOfliE
in Figure 4.1 is a very small prOportion of the total
number of bearing trees, For example, in*the vear 1973,
the proportion of acreage in the age,gféup 4~5 in Sri Lanka
is 1.17 percent of the ﬁotaltbearing acreage. For India,
-the corresponding figure is 1.23 percent for the vear
1972/73. For the African countries - Ken&a, Uganda,
Tanganvika (Tanzania), Malawi, Mozambique - the corresponding
figure for‘ e year 1974 is 5.53 percent.? It is élea? that
the proportion &f acreage in the age group 4-5 vears is not
ssignifican istort the picture if Wwe approximaté the
'yield\profile by a constant begin n*ng at an age of L vyears.
With regard to the right end tail of the vield profile we
have to make the assumption that the effeqplve ‘vield is
maintainéd as long as the trees are in use so that the .

vield profile can be approximated by a constant.6 This

~

Uy A ——————e
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latter assumption may be justified for tea on the ground
that the number of trees (or acfeage) in the age grouﬁ of
rapidly dec¢lining yield is not significant. The information
gathered from the tea plantation sector in Sri Lanka
suggests that it is-not profitable to incur any expenditure
to maintain such estates. There is evidence that this fact
is true with regardlto the other major tea pfoducing

- countries too. For example, Murti (1966) states that, with
respect to the ages of the tea tree in which y1elds declin
sharply, R I & usually pays to replant rather
than to continue plucking the old bushes",7 In the African
Countries, the number of trees (or acreage) in this
uneconomic age group is'almost nonexistent sincé commercial
tea plantations were started'only after the first World
War.8 In Sri Lanka and India, there may be a-small number
of acres in this age groun kept by small holders. Howevar,
this acreage is not likely to be s*gnlficant.

:} YConsidering the above facts and the data constra*nt
it is reasonable to approximate the tea yleld profi le by a
constant. The relagtionship f;} potential oqtput can thus = 2
be restatedﬂhs, ‘

Q (4.1.2)

where A€‘= bearing acreage

and 'Y = the average effective yield per acre. '

&

n
o .
" .

B . -
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We assume’ AB -4 (L.1.2.a)

where At—h = the total acreage at t-4.

—

Then, Qt=?A (Le1.2.b)

t~4

Planting Relationship:

-
Now we have to deal with the sectnd component of
potential ouﬁput, the number of total acreage, At . In
other words, we have to specify the planting relationship,
which describes the forces that motivate the planters to

plant I

The total number of acreage in a given year t, At ’
is equal to the number the previous year At—l plus the net

change in acreage due to economic factors, Nt.lo

A, = A, . + N ' (4+1.3)

The first term in the right hand side of this identity is
a stock concept while the second term is a flow concept.
The change in A (or‘At_h) is, therefore, determined byA
the flow concept Nt' Net change in acreage is equal to the

new plantings, PLt, less removals, Rt’

(Lml.ﬁ)

,
A
B

F,_h.

A ey Py f e
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Due to data limitations, however, only the net change in

acreage could be estimated. This is common in the relevant

literature. For example, Baritelle and Price (1974) related

both new plantings, PLt, and acreage removed each year, Rt’

to some functions of expected future profitability,
Iy

PL, = R [E(P)] (their equation 6)
R, =h [E(P)] (their equation 7)
where

E (P) = expectation of future profitability.

But due to data limitations, only the net change in trees

was estimated. .Thus, they set

= g [E(P)] (their equation 8).

}

AQﬁey interpret this structure as assuming that the removal
process due to economic factors is the negative of the

planting process.,

We specify the net .change in tea acreage N , as a

function of expected prof‘tablllty.

N, =T (E(profitability)).

Now, what -we need to specify is the relationship

between exnectat’ons of fuLure profitability and observable

«

[T
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variables. The most appropriate variable that could be
hypothesized as affecting growers' expectations about the
future profitability of tea is the expected price for tea.
Thus we .could relate net change in acreage to the expected
price. Similar specifications have been frequently used in
the literature., The first definitive supply response for a
perennial crop was French (1956). He allowed for production

response to price in making projections of future Michigan

and U.S. apple production and prices. Production was
related to a simple weighted average of prewvious prices.
Recently, Hamilton (1972) estimated tree planting respbnse
functions for a number of California fruit crops. He
hypothesized new trees planted as a function of future
expected prices. To explain the total area under coffee in
Brazil for the period 1932-1969, Wickens and Greenfield i
(1973) hypothesized expected net revenue as the explanatory
variable. However, it-was ﬁPproximated by a distributed i
lag of current and past prices. Baritelle and Price (1374)
used expected price as the independent variable in
estimating the supply response (net tree change) of apples.

Thus we specify the tea acreage response function as,

ol oL e - ‘
" Nt = o + lPt . ' (l&tlos)

where Pg is the expectedfprice of tea,

e ——————

Since expected price is not an observable variable,

7
1

i

\ ¥
i

. ®
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we need to replace it with appropriate observable variables.
It could be replaced in a number of different ways

depending upon the hypotheses about the formation of

expectations.
One model about the formation of expectations is “%
the adaptive expectation model. This model has been quite ?

frequently used in various kinds of econometric estimations

where expectation variables are involved. We will replace
Pg in equation L.1.5 under the assumption that tea

producers form their expectations in an adaptive way. *

Suppose that price expectations are formed by .
revising earlier expectations in the direction of actual

prices, according to the relation,

e e _ : _ e

Here, 9 could be interpreted as the speed of adjustment of
price expectation. This kind of mgégl was used in early
literature by Nerlove (1958). As he explains, equation

L.1.6 suggests that producers revise the pricé they expect

at time 't' in proportion to the error they made in
predicting the price in the previous period. The mathematical
meaning of this equation is that the difference between
expected pricé in two successive periods is éroportional to
the difference between actual and expécted prices in the

previous period.

P

s
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Rearranging equation 4.1.6, we get

P, = (1 -B) Pg_, +BP (Le1.7)
t t-1 t-1 v
Lagging equation 4.1.5 by one period will yield,

e
Ne_q =% +%] PE (Le1.8)

*

From equations 4.1.5, 4.1.7 and 4.1.8, we can obtain

N, =dg+d) P o +dy N o (4.1.9)
where,

dy =°<}“?=; d; =X, P and 4, = (1 -P)
Then

Ny, =dg +dy Poo+ dy N o (4.1.10)
In general,

Ny g =dg + dy P dy Ne s (L.1.11)

1 Te-i-1 t

We can now apply our model of net acreage change

to explain total bearing acreage. We have,

Ap s = Apq_y =N, ; (from equation 4.1.3)

Then, summing over i

w w o .
Z (At"‘l - At‘-l'—l) =2. Nt—i ’ (1+01012)
: . i:.__.h A "




w
10L

or W

T W =i N s (L.1.13)

- i=l+
where w = economic life of the tea tree. If we ignore
At-h~w as small compared to At-h (they are, in fact, may
not be in production at t-4), we have,
W
A, =£ Ny_s (Le1.18)
i=l ‘a '
Now, potential output (given in 4.1.2.b) can be expressed
as,
W .
i= .

or

) Py A 6

Qp=Dbg+by P+ by Ay ¢ (4.1.16)
where, -

) bd=dO.Y (w=4);. b1 =Y d1 3 b, =X d2 s

W< W
* oo )
Pees =:E:. Pemg Bnd Ap s =:§E: Nes®
i=5 i=5

The next step is t¢ relate actual output to

potential output. The relationship describing actual output




can be formulated in terms of potential output together
with climatic, technological and economic factors. As we
saw in Chapter 2, climatic factors influencing tea
production include rainfall, humidity, temperature, and
winds. However, no useful data are available regarding
these variables. The behavioural patterns of each climatic

factor is so diverse, even within one country within one

yvear, that it is impossible to approximate climatic factors .

by a variable such as annual rainfall for which the data
could be compiled. With regard to the variable)humidity,
there is no useful‘éata available.ll fﬁe same argument
holds wﬁth reéard to the other climatic variables as well.
Each climéﬁic factor has different influence on the output
of tea depending upon the behaviour of other climatic
factors. For example, evgn if there were generous rain
throughout the year (a desirable factor), output would be
badly affectedfif the rainfall was combined with strohg dry
winds and/or undesirable temperature or humidity levels.
Added to these complications is the great diversity of -
climatic factors over different areas {or tea estates)} ofl
the same country. For exam;ie, while there is a bumper tea
crop in a particular area (say, in hilly country in Sri
Lanka) due to févéﬁrabie climatic factors, there may be,
at the same time, a large reduction‘in the output in
another area (say in the low country in Sri Lanka) due to

unfavoufable weather conditions such as lack of rainfall
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(or drought) and/or strong dry winds. Fortunately, however,
due to their great diversity over different tea estates
within one country we can reasonably represent climatic
factors by a random variable with an expected value of

~
ZEro.

A second set of factors which has an effect on
actual output is summarised in technological factors. We
will use a time trend, T, to represent secular shifts
due to technological change, development of supporting
infrastructure, etc. Over time, there has been an )
improvement in methods of cultivation, use of fertilizer,
etc. All these factors contribute to increase the yield
per acre and consequently to increase the total production
of tea. The technique of vegetative propagation of tea
combined with the selection of high-yielding clones can
significantly increase the yield per acre. The adaptation
of high-yield%ng clones and vegetatively propagated

material has increased over time.12 )

The third and last set of factors which aetennine
actual tea output ﬁé economic factors. hs’we saw in
Chapter 2, producers can adjust their supély to some extent
in the short-run by using either coarse or fine plucking.
We will introduce the current producer price of tea, P£ '
which could be said to capture the short-run infuence on

output due to economic factors.
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Combining the above factors with the potential

output given in equation 4.1.16, the function giving

actual output can be specified as,13

»*
Q & = bo + b1 Pt__5 + b2 At_5 + b3 Pt + bh T + Ut
.0.00..0...0'000(1}01017) |
>3 ?
where

Q £ = actual output

P, = producer price

T = time trend :

Ut = stochastic disturbance term which accougps for

the climatic factors and other random influences

on Q £ ) )

This is our basic supply function for tea.

As noted earlier, the supply curve becomes the .
average cost curve of the monopsonist. From this average
cost curve, we can derive the monopsonist's marginal

" factor cost curve.

~
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By inverting equation 4.1.17, we obtain,

b b b b
B 0 1 1 % 2 A U
P, = - o2 4 22 Q =~ P - A SR O .
t 5, 53 t 63 -5 63 t—-5 E3'/. 5;
........(h.l.lg)

Then, the monopsonist's total cost (TC) of estate (or

input) tea is,

b b. b
_ - _ .9 1 B S ~ 2.
T =Py @y = - p O Es G- ps Poos % B fe-s %
b, U
- E..} T Qt- E-B Qt (a.1;19)

h

Differentiation of equation 4.1.19 with respect to

Q£yields the marginal factor cost function,

b b b b
0 2 1 * 2 U
13 ‘ /»_-l

‘Q‘.IQ'...QQ..;..‘.(L.l.zo)

This is the monopsonist's marginal factor cost curve.
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L,2 TONOPSONIST'S I'FP FUNCTION:

In constructing the econometric model within the
framework of\theoretical analysis presented in Chapter 3,
the next step is to derive the marginal revenue product
curve of the monopsonist. Since marginal revenue product
is based onﬂtotal revenue, we will start by specifving

total revenue.

The total revenue of the monopsonist is,

TR = P¢ Q€ (L.2.1)
where,

T R = total revenue

P¢ = price of the product, {consumer's) tea

cC o

quantity of the product, (consumer's) tea,

demanded.

Since the intermediary monopsonist's marzinal
revenue product of tea is to be derived from the underlvins
demand from consumers we have to go back to consumer demand

theorr in deriving the M R P for estate tea.

The theory of consumer demand has been well
developed and can be appropriately applied to the
specification of the demand for tea. The standard form of

the demand equation that comes out from the consumer demand
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theory is,lh
&

X = f (Px, Pj y LU BCRC AN 2 BB BN O B 2 2N L B Pk y Y)

where

X = the commodity concerned

Px = Price of X

Pj ¢eessey P = Prices of other related goods

and Y = consumer income.

In the case of consumer demand for tea, we will
surmarise Pj’ cessasy Pk » by the variable, price of
substitutes, so that econometric estimations are
manageable. To represent secular changes, if any, in demand
due to changes in preference patterns of people, we will

insert an additional variable, time trend.

Thus, the consumer demand function for tea can bte

represented in linear form as,

c _ ¢ s N

Q* = ag + ay P™+ a, ¥ + 2y P~ + a, T+ V E (Le2.2)
wbere

Q% = consumer demand for tea

P® = price of (consumer's) tea




PS = price of &lose substitues

k4

3

Y = consumer income .
T = time trend
and V = stochastic error term with mean zero,

£y

Inverting 4L.2.2 we can obtain,

a3 a a a
a a a a4 a a
1 1 1 1 1 1

-

> —_ ..;one-c.;op""(h'z'B)

From 4.2.1 and 4.2.3, total revenue can be specified as,
L -

a a a . a
TR = = 22+ @ + 53 ()% ~ 2 ye® . 3 pS ¢ - kg

1 3 1 1 41
RS, ' C 0 (Le2.4)
. al

Marginal revenue, MRCF » can be derived by
- )

differentiating L.2.4 with respecﬁ ip Q° ;'\

=P a « - a :
2 2 3 s b v
Q 1A i N S |

-......-....o.......(h.E«S)

The marginal revenue product of input tea (i.e.
estate tea), MRPQ_, is equal to the marginal revenue of

the cutput tea {consumer's tea) times the marginal

physical product of the input tea {(estate tea),_MPPQ .
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Thus ’

MRPQ= I-‘IRQc . M}'-'PQ , (LeR46)
But, because of the particular nature of the
implicit production function -~ tea blending -~ involved,
MPPQ is equal to one. Readers may recall that we discussed
tea blending in detail in Chapter 2. The implicit blending

. &
function was, .

c—.
Q —QA1+QA2+'.O..+QAn

Whgre ! .t

Q AL ? ....: Q Ap are different quality input (estate)
teas. As we saw in Sggpter 2, there 1s an-enérmous number
of slightly different cCuality estate teas, and there are

no standard proportions of different teas in a blend. !

‘Necessary daéa does not exist to éilow treatment of

different estate teas as diffq?ent inputs. Thus we are
compelled to treat them as homogeneous., Actually, what is
important in our problem is not the slightly different

quality estate teas, bpt’thé monopsony power in buying them.

The core of the problem is the monopsony power of the .

intermediary who buys the estate teas in wholesale and
then channels them through retailers to the consumers.
Moreover, s"nce each producing region supplles a whole
range of Cualkt*es, blenuwng is not cruczal to the Ouest1on
of gains from cartelization. Thug it.may be not unreasonable

to assume MPP is equal to one. We have .assumed input tea

.
e o L G a1 ) ——

N R S

s AN W )
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(which is, infact, ready for consumption), Q@ , is also
equal to the output tea Q® . This assumption is justified

on the ground that stock-holding is not important for tea.15

Thus, MRP, is equal to MRge given in (4e2.5).

a a a. a N
I-IRPQ=-59~+-§?»— —-E-—Y—EZ-PS-EL‘-T—EL
1 1 & 1 1 1

(az'/)

Now we have derived the basic equations necessarwy
to construct appropriate model(s). Next step is to

‘formulate the complete model(s).

-

L.3 MODEL 1:

- -~

This model corresponds to a single world demand

and a single world supply of tea.

Here we will outline the complete model and
describe the determination of the endogeneous variables. We
may recall that the theoretical context within which the

model is constructed was presented in Chapter 3.

Lo}

Structural egquations:

Tea Producers' Supply (monopsonist's average cost):
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. ,
@y =by + by P g+ by A+ by Poo+b T+ U

veecsasssse(fal.17 repeated)

Consumers! Demand for Tea:

'QCt =ay + a; P¢ + ay Y + ag PS + a, T+7V

...........(A.Z.Z repeated)

Equation F.l.l? is thg supply function of estate
tea. Equation 4.2.2 is the consumers' demand function for
tea. Between the producers and consumers, there is an
intermediary. This monopsony will buy estate teas from the
producers and channel them to consumers through wholesalers
and retailers. From the above two equations, we derived

this mongopsonist's MFCQ andiWRPQ functions. - v

L >

Monopsonist's MFC and MRP: ,

b b ' b b
2 * 2 U
MFC = - 0= + 2= Q ~ p* . Ay_q - = T -
T T B by "8=5 By Te=5 T By 2
' ) ........(hal.zo répeatEd)

a a a a
MRPg = - 20 + ;3 Qo 22oy - ZopS g L
1 1 i 1 1 1

tocotooo(boZa? repeated) .

- Reduced form eqQuations:

>

Theoretical analysys of Chépter 3 explained that
the equilibrium quantity, Q

¢ n\ils-determined at the point

where monopsonist's marginal facdor cost eQuals marginal
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&
revenue product.
So, let,
MRP , = MFC,q | (4.3.1)
Solving this, we can obtain,
S~ s » ’ Q
Q=my + mY + myP” + myT + mPe g+ mA o+ U
£ LR B BE AR B BE BN 2N N (l&.3¢2)
’ where
_ ag b3 - b0 aq ] _ a, b3 . ' _ a3 b3 .
mo - b m1 - ) ] mz - ) ?
, =(al,b:z"al b)) S m oo a; by ;
3 2(by - a,) b 2(by ~ 2,
- a xb b - a
5 = 1 2 and u%= 3.7 1V )
2(b3 -~ al) . 2(b3 ~-a1)

We can solve for the next endogeneous variable,

estate tea price (Pt)’ by substituting for Q‘t in 4.1.18
from L.3.2.

-

Thus,
P

_ S T ¥ : PN
= Cq f c1 Y + ¢, P® + 03 T + ch Pt—5"+ c5 At~5 + U

¥

t

‘.l....'.‘.‘.."...(h.B;B)



where, .
) 1 - ’
2b3 (b3 al) 2 (b3 - al)
c, = a3 : 03 =ﬂah b3 + ay bh - 2b3 éﬁi ’
2(b3 - al) 2b, (b3 - al)
_ al bl - 2b1 b}- : . - a1 b2 - 2b2 b3 .

C) =3
2b3 (b3 - al)

WP - 33 V - 2b3 U _ .

-
The third and last endogeneous variable, P¢ , can

be solved for by substituting for Q in L.2.3 from Ah.3.2.

Then, ©

c _ s * T
P = g5 + le + gzP + gBT + ghpt—snf gSAt—S + U

EEE R R NN (L.a.l@)

where ‘ ﬂ
_ 2a0 a1 - 34 b3 - bO a1 . _ 2a1 a, --e.azAb3 .
0T T2, (o ) T T I
4 237 81 183 73
‘g, = e s s Wi P2 e T M Ut e .
' 2a1 (bBA- al) . - | 2a1 ﬁbj - ai) N
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. by o b,
BT T o0 y B TTTR )
\03 T 84 a4
- P L3
NP 2a; V-a, U=b, ¥ .

The exercise in the identification of structural
parameters from reduced form equations showed that all the
structural parameters can be identified and there is a
substantial amount overidentification. By using an
estimation technique such as Constrained Nonlinear Least
Squares (CNLS), all the structural parameter can be

16

estimated via Pt and Q,t reduced form equations. Thus,

even without having data on retail price (price of

consumer's tea, Pc) seéries the model c¢an be estimated.17

This model is simple and hence capable of

providing a better understanding of the working of the

‘complex system. It is, however, limited in that it does not

have d“saggregated supply equations corresponding to the
major tea producers in the world. This is necessary when we

are going to analyse the gains from alternative cartelizations

-

" which does not include all the tea producing countries in

the world. To bridge this gap we will construct an
alternative model in which the world supply is

disaggrezated into four different regions,
by
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L.4 MODEL 2:

’
-

This model disaggregates the world supply of tea

E

into.four regions,

i. Sri Lanka
2. India
3. African Producers

and 4. Rest of the World

Thus world eétate tea supply, @ , is equal to,

Q=0Q,+Q,+0Q,+Q, ’ Sb.h.l)

where Q 1 andaQ‘hﬂare the supply of estate tea
from Sri Lanka, India, African Countries and Rest of the '

VWorld, respectiveNy.

If we examine the annual average prices received
by éach region's tea at the London auction, there seem to
be no significant difference in the price series of
different regions. If there is any difference, that can
easily be attributed to the yvariations in quality. All the
four price series move together.18 Thus we could use a
common price series to represent the prices received by
each region's tea. If an adjustment for minor price
differences is desirable, however, it can be allowed for. .
e could take one region's tea prices, say Sri Lénka(s tea
prices, as the base and then the other prices can be

specified as,



Pz’t = Pl + 31,2 (Lelha?)

P36 =F1 % 51,3 | (4eka3)

Ph,t = P1 + Sl,h . (Lelioed)
where

P1 t = average price of Sri Lanka estate teas
L4

P, ¢ = average price of Indian estate teas
4 B

P3 t = average price of African gstate teas
1

1

average price of Rest of the World's estate teas

3
ot
u

81’2 = average price difference between Sri Lanka and
Indian teas _ Y
S1 3 = average price difference between Sri Lanka and
» .

African teas

Sl,h = average price difference between Sri Lanka and

Rest of the World's teas

Following the bas*c supply function derived in
equation 4.1.17 the supply equations for the four regions

can be specified as

Q, =bd P A ¥ b

»* ° R
1 7 P10 % Pyg Py gt Byp Ay o 5t D3 Py by, T

Iy

* Uy, B | (hode5)

R et e

o AN

 e——— AT T
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Qo =byg + by Py g+ by Ay o 5+ byg Py b by T
+'U2,t (4010"-6)
® .
Q 3 = b30 + b31 Pl,t-s + b32 AB,t—S + b33 Pl,t + th T
+ U3,t (1&011-07)
and
* .
Q ) = bLO + b4 Pl,t~5 +'byn 5h,t-5 +bh3 Pl,t + bhb T
+ Uh,t (Lo4.8)

It is desirable at this point, to explain the use
of subscript. The first.subscript refers to the respective
producing region. For example, Al,t—S is the totgl tea
acreage in Sri Lanka in year t-5, and Al g5 is the
corresponding figure for Rest of the World, With regard
to the coefficients in each equation, the second subscript
refers to the nunber of the coefficient. For example, b12
represent the second coefficient in the .supply equation
for Sri Lanka. Svmbol bib ’ b20 , b30 and bhO correspond

to the intercept terms-in respective supply eQuations.19

Since Q= Q4 + Q, + Q 3+ Q ,, * we can obtain Q
by adding the equations Ahke5 through 4.4.8

b Y
* L1’ P1,t-5

21 + b

Q= Ky +{byy +® 31

+ b A

*(by3 + by + byy + Y5) Py 12 *1,t~5

13 7 23 7 P33
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) a
oo Ao gas D3 Ay st DL A L o
Q | | %
+(blh + b2h + bBA + bbh) T + U (Lels9)
%

where ,

KO = the sum of the four intercept terms in LolieS5=Lolia8,

and UQ = the sum of the four disturbance terms in equations

1-1--14-05 - lt-lll-08o

By inverting L.4.9, we can obtain,

’ b + b + b + b
P -0, 1 gL 1 21 7 31 ___nly p*
K X

K 1,t"5

b b
12 22 2
= R A5 < R A s - __%- Ay g

bhz blq + b2h + th + bLL UQ :
T T ﬁh t=5 " ( )T~ !
K ! K K %
R ""QOOOQI.(AQI}OIO) r‘
where, K = b13 + b23 + b33 + th.

In order to derive the MFCQ'we first need to obtain

total cost, TC.

+ ij 3

Substitﬁting for P2 ’ P3 and PL from equations
X

TC=P, Q, +P, Q, +P,Q, (4ek.11)
belo2 = Lohoh, TC can be expressed as,

_TC'T'Pl(Q1+Q2+Q3+_Qu)"'s1,2Q2+‘51,3 Q3

+ Sl,a Q L . I (boeh.12) b



)
S}
D

or
TC = Pl Q «+ 81'2 Q >t SJ,B‘Q 3 + Sl,b Q l, (Leha13)

FrOm hohos - A.Aclo énd hoholB, we can Obtain TC.

Differen%}éﬁion of TC with-'respect to Q yields the HNFCq

~

&

F

b,, + boy + by, + b
MFCq = - 9.4 2. 0. (=211 21 31 K1y P; s
K K K -y
L2, P22 by,

Az 1 - 3%
e Mtes T T R2ees T T M3 e

. b 5 bl& + b2& + th + Eé& . UQ
- S A pes )T - —
K ! ‘X K
ottnooooo.oc(heh.lh)'
Fo
where —== is the intercept term in MFC_equation (FO = by,
K

4+ b + b + b

20 30 AO)‘

MRP, is the same as obtained in L4.2.7.

Letting MFCQ = MRPQ‘we can solve for the

- endogeneous variable Q.

»
Q= Mg + My Pl,t-s + m, Al,t_.5 + mq Az,t_5 +my, AB,t—S

t w ‘ S »*
+ my Ah,t—ﬁ +mg T~my ¥ -mgP°+ U (Lelhal5)
where,
: . ay FO - a, K
my = intercept term which is equal to
_ 2(a; - K).
. (b11 + by + b}l +-bh1)
.01 T "1

2(31 - K) )
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By substituting

s the endogeneous

s e S W7 I s V-

- _ * 3 - ——_ L = —m--:--o-—-
2(a; - K) 2(a; - K) 2(ay - K)
-_il~B£2~ o a, (blh + by + by, bLL) -a, K
2(a, - K) ¢ 2(a; - K)

a, K a, K
S . KL

for Q in equation L..4.10 from equation
variable P1 ¢ can be solved for.
b

€2 A1,t-5 * S5 A3 o5

s P
Ah,t-5 + Cg T - Cry Y - c8.P + U

co..oa'ooo(hobalé)

~F a a, F
intercept temm ( O_ . 0__ . 1.0
- K 2(a, =K) 2K (a1 - K)
(2% - al) (b11 + boy + bll + bhl)
2K (a1 - K)
by, (2K - a; o b,, (2K - al) .
b 4 3 -
2K (a1 - X) 2K (a1 ~ K)
byp (2K - a) oo bup (2K ey
" * S -
2K (a, -~ K) 2K (a1 - K)

gx (a1 - X)
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a, 33

(o4 = c8=
i 2(a, - K) 2(a; - K)

~e

Substituting, for P 's in each equation for

l,t
Q 1 1 Q 5 Q 3 and Q L (equations k.4.5 - L4.L.8) from

equation L.L.16, we can solve for the endogeneous variables

Q 1 C 5 Q 3 and Q L *
* ) -
Qy=myg + My Py ¢ 5+ my, Al,e=5 T M3 B2 s
s
+ mlh A3,t—5 + m15 Ah,t—S + m16 ? - m17 Y ~ m18 P
oQooQtnoc.o(L&.Lc],?)
*
Qo =mMpy +Myy Py v gt Moy Ay o g+ My Ay s
s
+tmpy A3 g5 FRog Ay gt My T —my, ¥ -mpg P
s eess o000 (b—oh.lg)
]
»
Q3 =myg # Mgy Py pog *Myn &) o s+ myy Ay y g
- v - S
+ mBh A3,t-5 + m35 AL,t—S + m36 T m37 Y m38 P

.ooolooo.oo(h.halg)

~

A

*
Up =0 M Preas Y M2 Ayees Y My A s

. s
+ mhh Aj,t—s + mbS AL,t~S + mb6 T - m, 2 Y -mg P
...o-oo..-(h.h.ZO)
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where,
Mo = P10 * P13 % ;oompy = by o+ byycy
Mmyp = byp + By3 Cp PooMy3 T bjy ey 3
my, = By3 G PooMys = b3 C5
mig = bi3 6 + Dy Pomyg = b3 ¢
myg = b13 Cg .
20,7 P20 * P23 %0 PooMmpy T Ppy b boycg 5o
Moz = P23 C i Mp3 T Doy + bay oy
Man = P23 © P M25 = D3 Cs ’
Mag = Pz Cg * Py d mié’z b23 €7 ;
mag = Y23 %é .
M3 = P30 * P33 S i mgq = byy o+ byzop g
myp ="b33 S i my3 = byy ooy ;

w



M3 = b33 Cg *+ th : My = b33 ¢y ; :
m3g = P33 cg -
mo ='Pot Py3 o ; myy = byq + b3y
myp = by Cp ;o my =y 0y :
mp, = by ; ms = b, + b, s
.
"6 =043 C6* Py T My = Py °7 ;
Mg = Pu3 cg -

SUMMARY OF MODEL 2:

STRUCTURAL ECUATIONS:

SUPPLY:

o
Estate tea supply equa

l&ol&os -

DEMAND:

hoebheSe

qgsa%:;}e given in equations.

-

Consumer demand eQuation for consumer tea is .given in

l&c‘ 2‘020 ’

MONOPSONIST'S MFC AND MRP:

MFCq is given in equation A4.4.1L and MRP4 is given in
. ' - 4‘

L.2.7.
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RECUCED FORM ECQUXTIONS:

Reduced form equations for the endogeneous variables,
Q, Pl,t" Q 7 Q o 9 Q 3 and Q L are’ given in eqQuations
Lelol5 — LoLho20 respectlvely. Once Pl,t is known, P2,t’ P3,t’
and Pb,t can-be easily determined from L.L.2 — L. 4.4

respectivelv,

IDENTIFICATION OF STRUCTURAL PARAMETERS:

Since we are also interested in eiperimenting with
the estimation of the model via reduced form equations in
addition to direct estimation of structural equations (in
Chapter 5), an exercise in the identification of structural
parameters from the reduced form is undertaken here. The
estimgtion of‘eQuatidns Pl,t , ﬁ!l y Q 5 1 Q 3 s and Q 1
(Lelolb =~ h.h.Z?} would lead to the identification of

structural parameters.

re

1.0b_ _M7 . M8 . Ms My My
13 = = .1 e s ""‘""“" y T ] =

C7 C8 CS Cli- C3

g

m n m m
Ze b23 = _.EZ.. H ,-28— H _2.2.—. H _g.l_‘_ : ..2..5._

. C7 C8 C2’ CL Cs
3 b, =370, M8 . T2 . M3 M5

. 33 C7 ? C8 ? cz b 4 ‘ 03 ’ Cc
5
he by, = obZ. . Te8 o Th2 0 T3 s

L3 | Cry '08_ o c3 <)




20 Ppp =myy = by (knowing b, ;)

€. byy = myy = b23 cq (knowing b23)

7. b31 = mgyy —'b33 ¢y (knowing b33)

8. by g = My = by oy | (knowing th)

9. by, = my, = b13 ¢,y (knowing b13)

10 by, = Moy = b23 cq (knowing béB)

*

e b3p = w3, = byy ¢y j (knowing by;)
12. b, = Mg = by cg (knowing b,3)

13, blh =myg ~ blBAcé (knowing b13)

lhe by, = my - byy cg | (knowing;b235
15. by, = myg = b3y cg (knowing b?B)
16. 6&& =T = b g Y "~ (knowing th)
17. a4 = ZKQ;C§ K++bé12) ' (knowing ¥ and b.,)

2 12
2K (c5 K + by,) _

17. & = P (knowing X andvb22)

3.+ byy
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2K (c, X + b32)
17. ay = - - (knowing K and b32)
2K € +Ab32

2K (¢. K + b, ) - :
17. a, = 2 k2 {knowing K and b,.,)
1 2K ¢, + b : b2
5% P42
E
18. ay = = 2 (a1 - K) cy (knowghg a, and K)
19. a3 =-~2 (a; = K) cg (knowing a; and K)
2. 2 = (2€-~ a;) (by, + by, + by, +b,,) - 2K El - K) ¢¢
) K

All the intercept tefms‘can also be identified.
All the structural parameters can be identified and there

is a substantial amount of overidentification.

The next step-is to estimate the model. This
estimation will be discussed in the next chapter, Chapter 5.

”
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FOOTNOTES: Chapter &4

1. W.C.Labys (1973), P.35.
2. See Labys (1973)3and Labys (1975.a).

3. As Labys (1973) explains, the output of the coconut
t;ee is low for the first K — 1 years of a gree's
life. (K = the number of years after planting at which
the tree becomes productive). Then it suddenly ;eaches
a plateau which can be considered the effective yvield
of the tree.

"For coconut tree, the effective yield is reached
after apprqximately eight years and continues for
approximately 50 to 60 years. There is some
evidence that the yield peaks again after
approximately 12 years, but the increase is not
sufficiently dramatic to warrant a more complex
yield pattern. se.es..... data regarding the age ,
of existing trees are not available, and one, -
unfortunately, must disregard tree mortality.

This necessitates the c¢rude assumption that the
%ffecyive Yield is maintained indefinitely"
P.54).

Thus, he approximated the coconut tree vield pro{ile

by a constant, Yl ; as shown in the figure below.

I\

" coconut vield Yl _______ “ — .
. .. (‘
per tree '

S N S
b

Y

K
'years -after planting
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a .

Lo “The ECLA/FAQ survey of 1955-1956 attempted to
measure the relationship between yield and tree
age: Essentially no production is achieved during
the first two years of the tree's life. According
to the survey, yields reached approximately
one-third their maximum during the third year and
between .the fourth and ninth years a tree passes
from an immature to an adult stage. From the
tenth through the fifteenth vear, tree yield is
at a maximum. Somewhere between the fifteenth and
twentieth years,tree yields begin to decline and

. generally by the twenty-fifth year the coffee
tree is no longer considered to be a valuable
asset" (Bateman (1969), P.13).

"The data gathered by the ECLA/FAO study Group ese.
suggest that the decline in yields is spread out
over a long period of time and is not severe.
Yield information gathered for Brazilian coffee
trees also suggests that trees at 70-80 years of -
age can produce almost as much as trees in their

- prime (10-15 years of age). On the other hand,
one wonders if the decline is not more severe

_than. that suggested by the data" (Bateman (1969),

P.27 quoting from Arak (1967) P.23).

» i

-

5. I have estimated these figures from the available
data collected from International Tea Committee (ITC)
annual ‘bulletins and the Administration Reports of the

Tea Controller (Sri Lanka).

5

6. Labys (1973, 1975.a) has assumed that the effective
yield of coconuts is maintaine% indefinitély.
M.J.Bateman (1969), in his study, Supplz;Response in

“the Colombian Coffee Sector, has assumed that the
yieldmof trees in. the years in which yield begins to ‘

decline significantly is equal to zero.

7. Murti, (1966), P.2.

MR 0 ok

P
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"It was only after World War I that tea was
planted in these East African countries on a
commercial scale seeeess’ Murti (1966), P.9.

Data limitations compelled to make this assumption.
It ignores the removals (of trees or acreage) during
each of those four years for our data period. This is
not an unusual assumption in the literature of supply

functions for perennial crops. For example; see

Labys (1973) P.5L. For tea acreage in African countries

* and Rest of the World the assumption may be

Justifiable as the commercial tea plantations were

started only’affér the first world war and, .-for the

data period considered the removals are almost
nonexistent. For Sri Lanka and India, the assumption _
may not be ﬁnreasonable on the following ground. Since
the tea plantations in these countries have started
over hundred years ago, the major removal of trees,
say after 80 years, have taken place before the
begining of our data period. Further, if the tea
acreage has been increased by a more or less constant
amount in the period of 1850 (=1954 - B8O - 24) to

1874 (=1954 — 80), (where 1954 = the begining of our
sample period, 8D = the economic life of tea tree, and
24 = the number of yéars our data period‘is running

i.e. 1954-1974), which ﬁay not be an unreasonable

assumption, the removals pertaining to our data

period‘wfil also be a more or less constant. If this

1l i o

1 e s i ) e

e e LI
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12.

13.
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is a constant, its omission will not affect the

regression coefficient.

Other factors, such as the destruction of trees due
to disease are almost nonexistent for the period

under consideration.

Labys (1973, 1975.a) has found that no useful
humidity data were available for the major coconut

producers (Sri Lanka, Philippineé, and Indonesia).

See Govt, of Sri Lanka, Sessional Paper No. XVIII -
1968, P.5 and Administration ﬁeports of the Tea

Controller.

We have implicitely aésumed that there is no significant
supply .response to changes in the,priceé\éﬁ\any other
factors,]like labour. However, that can b cgéunted
for by deflating the tea price series with an |
appropriate index of factor priceé paid by producers.

In the estimation of the model (in Chapter 5) this

will be taken care of. Problems in incorporating taxes

and subsidies are discussed in the Appendix A where the

data is discussed.

For example, Myers and Havlicek (1975) state that:

"The theory of consumer demand has been well °
developed and can be appropriately applied to the
specification of the monthly demand for pork at
the retail level. Theory suggests that the |
quantity demanded of a good depends upon the

|

-

FRrrr—
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e,
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price of” the good, the prices of all other
related goods, and consumer incomes". P.149.
This is explained in the Appendix A, where the data

is discussed.

Since the Model 1 is not estimated, the workings of
the identification of structural parameters from
reduced form equations are not reported. However,
these are reported for the Model 2 which is, in fact,

estimated, ‘

In attempting to co¥lect necessary retail price series,
I contaeted the largest multinational tea companies,
some of their consulting agencies, and also the
relevant Statistical agencies such as International
Tea Committee (in London, England). From the responses
received, it wés found that‘somé kind of retail price
data could have been collected by buving them at an
extreme cost, although thevy were ngg sufficient to
serve our purpose. Cur budget constraint combined

with the limited usefulness of such a partial
(geographically, as well as across companies) set of
data compelled us to work without a consumer tea

price series or to approximate them by estate tea
auction prices.

-

This is discussed in detail in the discussion of data,

Appendix A,

AR s AR e AL, 1t sl

[r—




19. DNote that the terms involving price differences

(s y S y S ) are merged int6 the intercept
1,3 1,4

1,2
terms of the respective supply equations.




CHAPTER

ECONOMETRIC ESTI'ATES AND_THE ESTIIMATION OF

POTENTIAL GAINS FROM CARJTELIZATION

€ well as the estimates

e

rteliza¥ion are presented

Estimates of the mode

of the potential gains from
and discussed in this chapter. ative versions of the
econometric model developed in Chapter L are estimated by
ordinary least squares (OLS), two stage least squares

{2SLS), and constrained nonlinear least squares (CNLS); In

addition to this, a sub-model of tea acreage-response

" equations for Sri lLanka, India, African countries and the

rest: of the world is also estimated by OLS. Using the
parameters 6btained from the econometric estimatioﬁs,
potential gains from cartelization are examined within the
theoretical formulations presented in Chapter 3. Potential
gains are estimated (in the form of percentage,increase~in
potential earnings) for the -shorg-run as well as for the.
long—=run, Two alternative cartels a;e considered: 1) Sri
Lanka acts alone as a cartel, and 2) Sri Lanka aﬁd India
together form a cartel. Potential gainslseem to exist only
in the short-run in the former case while there seems to
be substantial potential gains in both the‘shortwrun and
long-=run in the latter ﬁase.

136
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Section 1 discusses the selection of estima%ion
techniques, The results are presented and discussed in
Section 2. Potential zains from cartelizatioﬁ are examined
in Section 3. Definitions of symbols and discussion of data

are presented in Appendix A,

5.1 SELECTION OF ESTIMATION TECHNI(UES:

' The model at hand is a simultangous one. It is
well known that the Ordinary Least Squares (OLS) method of
estimation applied to the étructural equations of a
simultaneous equation system in general leads to

‘ inconsistent estimates. To overcome this pfoblem, the OLS

| estimates of the reduced form coefficients can be used to
determine the corresponding estimates of the structural
coefficients if the’system’is‘exactly identified.’ This
method is called Indirect Least Squares (irLs).
Unfortunately, however, #n our model, there is a substantial
amount of overidentification. Therefore, this technicue is

not a solution to our problem.

1

Two-3tage Least Squares (25LS) method takes care
'of both the simultaneity and the overidentification, and
_hence capable of providing a solution to the problem. With
" respect. to 25LS, in a context of overidentified
-simultaneous model, Kmenta (1951) states that:
“"In estimating an overidentified structural ecuation

belonging to a general interdependent System of
eQuations, there ‘are several methods leading to
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consistent estimation that can be used. Probably the
best~knowvn single eQuation method is that of
two—-stare least sauares" (P.559).

«Malinvaud (1970) states that:

"In practice it [2SLS] often constitutes the best
estimation method for overidentified models, It
involves relatively light computation and its results
have a fairly rood degree of precision'" (P.638).

An alternative technique which takes cafe of both
the simultaneitv and the overidentificapion is the
Constrained Nonlinear Least Squares (CNLS) method. That is
to estimate the reduced form equations imposing the
constraints (to take care of overidentification) and \\\
thereby determine the corresponding structural parameters.

cZn our model, since the constraints are‘to be imposed

ajwithin each equation as well as across all the equations
in the system the full svystem of equations have to be
estimated simultaneously. Thus, estimation of the model bv
CHLS method essentially uses the full information of the
whole system. This is an advantame of the CNLS method. In
respect of the use of full.information; CNLS method is
similar to 'full~-information estimation methods' (such as
Three—Stage‘Least Squares (3SLS), Iterative Three-Stace
Least Squares (I3SLS), or Full Information Maximum
Likelihood (FUML) method) as opposed to 'Limited-information
estimation methods' (such as 25LS or Limited information
Maximum Likelihood (LIML) method). As-a result, the CNLS

method is subject to all the disadvantages of
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full-information estimation methods (or 'system methods of

estimation').

Such disadvantages as well as some other problenms

of the CNLS method are briefed below.,

It.is well known that 'full-ipformation methods
of estimation' are more susceptible fo 'specification
errors' than 'limited-information estimation methods' (or
'single equation estima@ibn methods'), since |
misspecification in one part of a simultaneous—equation
system may directlf affect the estimates of correctly
specified equations in other parts.2 Since the CNLS method
uses the full-information of the system it is subject to
this disadvantage. Given that the model is a 'model of
world tea market' Which_inQOlves a large numbér of countries

~f
in the world as well as a grouping of a large number of

countries into one category -~ Rest Of the World - the

’ -
possibility of specification exrror can be hardly ruled

3 | | ‘

out.

It was pointed out abowe that it is well known
that 'full-information methods of estimation' are more
susceptible to specification error than '1imited-information
estimation' methods, since misspetification in Qneepart of
a siéultaneoﬁs—equat;on system may directly afﬁec£ the
estimates of correctly specified'equations in other parts.

It may hold true also with respect to 'measurement error'.

~

L

AN

or ——

e

L gt 4
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The reason is that the effecﬁs of errors in.a partiéular
variable wﬁuld be transmitted more readily from one
equatvon t0. another by a fuli~information method.L One
could hardly claim that any econometric study is ent rely

I3

free .from anvy 'measurement error'.

In agdition to those disadvantages, which are
common to those usual full-information estimation methods,

the CNLS method has further problems,

Nonlinear regression involves much more‘bomélex
calculatioﬁs than*i*near %ecression. The tréubiesome aspectr
of ‘the nonlinear esti mat*on is the actual finding of the
estzmates. The computer programs for the nonlinear

estlmat*on are based on a svstemat’c 'tr*al—and~error'

approach; i.e., the computer is asked to caldulate the
value of likelihood func¢tion for a number of gifferenﬁ

combinations of the parameter values until the maximum

P

value of the likelihood functi ig found. Maximization of
the likelihood function can be ach1 ed by the minimization

7
of the Sum of Squared Re51duals (SSR) 5

" "This [the method of finding the parameter values]
works fine if the likelihood function has only one
well-defined peak, but there may be problems if the
likelihood function either has more than one peak or
is very flat at the tOp".é

These problems are 1llustrated in Figure 5. 1 for
the most 51mnle case in whﬁch the search is related tp a

31ngle paramgtgr Q 7

.
- . +
S .
: .\ - . . »
. ht
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(a) q (b) ‘ (c)

O
s

Different Shapes of the Likelihood Function

“

FIGURE 5.1

'In Figure 5.1 (a) the likelihood function, L, has
one well-=defined peak and there is no problem finding @ .
In Figure 5.1 (b) the likelihood function displeys two
peaks, the lower peak represeﬂting a "'local! ana thé higher
peak & 'globel' maximum of the function. Here the d*ff*culty
arises because if the computFr starts its search for the
maximizing value of Q in the vicinity of Ql it will stop
at Q& and present this as the converfed value, while the

AT
correct ccnverged parameter value is Cb .

In a discussion of ﬁinimizing the SSR in nonlinear

%

' regress*onw Nalﬂnvaud (1970) admlts the same problem.

”.......when any one of these‘ ethods [to find the
parameter values] has converged to what is held to be
a sufficient degree, we are no sure a priori that the
_true minimum has beehn - rea essss We-may have
reached only a local mini (P. Bab)
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Vith arbitrary initial parameter values assigned, we
obtained one set of parameter values as the converged
results at one point in the se£ies of our experiments and,
later, with more reasonable initial parameﬁer values
assigned, other results. The second results gave more
reasonable parameter values as well as lower SSR relative
to the first results. Thus the choice of initial values

of parameters is extremely important.,

\
i

The CNLS estimates have been computed using)the
“nonlinear routine in Time Series Processor (TSP), wégzken
by Robert E. Hall, Department of Economics, Méssachusetts
Inst*tute of TechnOIOgj. The speed of convergence of this
routlne (and nonlinear rout*nes in geqeral) dkpends very v
critically on the choice of initial values of parameters.

" Therefore, the choice of init;al values of parameters

are iﬁpbrtant in this respect as well.

In selecting an appropriate set of initial wvalues,
the following procedure was followed. First, uncoﬂstrained ]
OLS estimates were'obtained for the reduced form equations.
From them, the‘corresponding,strucﬁural paramete&s were
computed. Secondly: structurai.eQﬁat4ons were estiméted by
2SLS as well as OLS. Then, all the estlmated values for
each parameter were-carefully considered. In this
consideration, for certain parameters for'whicb*theoretica}

a priori expectations can be made, attention was also paid

-1
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to theysame. With all those facts in mind a set-of initial
values were selected. We call this set the 'more reasonable'

initial parameter values.

Comparison o0f the results obtained in the case of
‘more reasonable! initial values with those obtained in the
case of 'arbitrary initial parameter values' suggest that -
the former has both a lower 'minimum' as well as 'more
reasonable'! estimates. To'check whether there is another |
lower 'minimum' than the one achieved in the case of 'more
re%sonable' initial values, we undertock a number of
eXperimegté,with d%fferent sets Qﬁiigitial values. Those
experiﬁents suggeéf that there is no such lower 'minimum' .
Thus we are fairly confident that the converged results in
the case of 'more reasonable' initial parameter values
correspond to a 'global' minimum. These results have been

selected as the final CNLS estimates.

The casé of a relatively flat likelihood function,
depicted by Figure 5.1 (c), poses yet another problem.

"The likelihood -function in this case is cleari¥y very
sensitive to changes in the sample data. This means

-that even a slight error of measurement or an erraor

of rounding mlvht shift the maximizing value of 6 Q]

- quite markedly, which does not inspire a high desree
of confidence in the result"nv estimate".8

However, as the experiments suggest, our model is not

subject to this problent.
o

& technical prgblem‘enbéuntéred'by_the author in
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the process of computer estimation is worth noting,‘since
it forced us to reduce the four (supply) region model

presented in Chapter 4 into three regions for the purpose

_of CNLS estimations. This was achieved by grouping African

countries and the Rest Of the World into one group. The
technical problem was that the TSP program adapted to the

CDC 6400 computer at Mc Master University was unable to

" handle our model due to an insufficient space for running

values.of the coeff*c*ent of expected price, Pe, are also.

$ s

all the five reduced form equations (written after imposing

the constraints) simultaneously to0 obtain the CNLS :

estimators of the structural parameters. However, 2SLS and
OLS estimation was carried out for both the L rerion and
3 region versions.

. .
Having discussed the estimation techniques, the:"’

next step is to estimate the alternative versions of, the R
basic model (developed in Chapter L) by alternative !
estimation techniques. These estimation results will be

presented in the next section.

%

5.2 ECONOMETRIC ESTIMATIONS: “ i

Selectéd-estimation results are reported in . o
Tables S 1. through 5 12. For the supply edquations, to make

the 1nterpretatlons more . mean ngfué»and convenient, the
A

reported 1n_respect1ve tables., They are computed using

R
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the same mathematical relation from which the final supply
equations wvere dqrived\(in Chapter h).‘qu example, the
coefficient of Pe, say B® , for a Sri Lanka supply equation
is,

0y

Be — T Py Sy iy Sy

1—b2

. *
where b, = coefficient of RP@—S

and by = coefficient of LA, . .
Computed expected price coeffigients are given in the last
;olumq, under P®, in each of Tables 5.1, 5.2 and 5.3.

. 4 : ; o
As f;r as the estimation of the basic modei
~ (developed in"Chapter 4) is concerned, results are reported
for two ve?sians of the model - a 3 region version and a i
region vérsion. For the three region-version esfimétés of
hthe structura} equations are obtained by threefaiterﬁabiye-
estimation techniques, OLS, 2SLS and CNLS.9 For the four
region version, est mates are—obfa*ned only by OLS and
2SLS due to a- techn*cal problem (as explaﬁned in Sect*on
5.1) in the appllcatlon of CHLS to the four region verszpn.
These results are preséntedxzn Table 5. 1ithrough‘5 L. As

we saw =n Sect*on 5.1, OLS estimators -are not cons*stent

N
1

N

since our model 1s s multaneous. Howevet,.such results

_are still reported

r the sake of comparison.:
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TABLE 5.7

Demand Elasticities

*#  Significant at 10% level (and 20% level)

Estimation Method pe 'RY, | P°® T
anéSModel Version
OLS, 3 region or .03 J1L9 .056 .251
L region * o W **®
// )
2SLS, 4 region .Q#/- «236 «OL7 « 223
’ »* * »*
| 25LS, 3 region .07 - «225 +OL7 «227
»* * »*
CNLS, 3 region 106 . .48 .103 o2
¥ 3 *
\" )
;t,/ I

®%¥%  Significant at 5% level {and 10% and 20%‘leve1)

* Significant at 20% level.

No asterisk means they are not significant even at'ZO% level.
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TABLE 5,10

Supplv Elasticities — African Countries,:ROw and AFKROW

Estimation Yethod | Long—Run ' Short-Run
Model Versio Price ‘I Price :
and Country | Elasticity | Elasticity
OLS, I.L Teffion,' BOL’— "‘-33
African Countrie { * %
5 o LN
OLS, 4 rewio Ty ~.64 - -5
ROW (

- V
OLS, 3 region, - =2.02 -l
AFKROW
2SLS, L rezion, - .66 . .18
African Countries k%
2SL3, 4 region, «33 W26
RQW, . ¥ ¥ .
2SLS, 3 recgion, ~2.5 -6l
AFKROW '
CNLS, 3 region, 77 -5
AFKROW LA )

* Significant at

A

5% level (and 10% and 20% level).

*#*  Sionificant at 10% level (and 20% level).

¥ | Significant at 20% -level.

Ll




156

. sasayjusted ut age- s21gsIqeRs L9,

($) (T°2-) ey o ey :
A 8T 68° 9RLL 9¢°*~ L°9T mmomm.
— | e - (2) Hod
£ 88° " oL S AL LS "2688¢€ .
(9) R (9 :
95°¢ 9°T 666° SLET mm.l wmw ..mquwh $8 TI3UN0YH
- (02) (141-) c (T) | weonagy
L*S 174 966° | LA - WL
| I (G0 (€°2) @ D ,
9 g°1 66° €= ©9gn 7 _OWS6ET | . ¢ )
B} — $) ) (g) | U
9 8°T, 66° , mm. . o @@wmwﬂ _—
, =) | (e . @ ] e |
€€ 0°2. 96° o€g- TAL AN A R
—_ (€) (8) |~ (tr) |TET IS
LT g°1 6 . %#.- . 62 TLTT6T |- -
~ w:p« .. ‘ T B
od M a mm I saTyosdsay mxmmm" 3dadaaquy - 4aguno)

e

Il

SUOT3eWIISy ST0 - Suoienby osuodssy wwmm&y«

CTT°% STavE .

-




TABLE 5.12

Laons-Run Price Elasticities of Acreace Response

Elasticity
t-Country
From ‘Regressions From  Recressions
~ whéere T Included where T Excluded
’ Sri Lanka” 029_ 0114-8
I HH X
b . )
India ‘ . .38 .36
, H AR 363
‘African .11 “e27
Countries ek *.
ROW .17 5
H RN

#%¥%  Sicmificant at 5% level (and 10% and 20% level). .

#%  Significant at 109 level (and 20% level).

* Siznificant at 207 level.
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The &ependent variables in the structural suppl§
eqQuations are the quantities of estate teas produced by
respective countries. For example, the.dependent variable
in the supply equation for Sri Lanka is LQ . The dependent
variable ih_the structural demand egquation for consumér tea

is the sum of LQ , IQ , AFKQ and ROWQ .

L

Concerning the reduced form equations of the three .

and four regi on versions of the bas*e model, estimates are.
obtained by OLS and CNLS for the\former-(Table 5.6) and

only by OLS_fOr the latter (Table 5.5). 10

In\addition\to the estimation qf the alternative
versions of the‘pasic model by alégrnative estimation -
techniques, a sub-model of acreage fesponse eéuations for
Sri Lanka, India, African Countries and Rest Of the WOrig
'was_aISQ estimated. Since’thé iong—run acreage re;pohsef
eQuationé do npt'includa the current price variable, they
are, essentially, nan-simultanedus. Tﬁerefgre, the OLS

estimation was desirable. Regression results were obtained

both including the time trend variable and excluding it so .

that the.results could be compared in arriving at
conclusions. Est‘mat on results are reported in Table 5 11,
It may be noted that the dependent varzables are the A

currant acreages of the respect*ve countr’es.

From the various regression results obtained,

various elasticities have been.computed for they are

e,

|
!

£
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_ estimation techniques, all the expected pr’ce coeffﬂcwents

important in the analysis ofipotential gains firom

for different countries are presented in Table 5.12.

and is @igniffcant at the.10% level'under 2SLS. When the CF
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cartelization. All the elasticities are ca}culated at
sample means. Short-run and 1ong;run price eiasticities of
supply are reported in Table 5.8 through S.iO for
different regions.'t Computed demand elasticities are

given in Table 5.7. Price elasticities of acreage response

Having presented the various .estimates, we may now

. discuss them in more'detail;‘Geﬁeraliy, for all the

equations, the estimated relations are consistent with
quite substantial preportions of the variation in the

dependent variables, with no evidence of substantial

problems with serial correlation,
. o . ‘ g

L A o o
-For Sri Lanka and India (Table 5.1 and 5.2), for

both versions of the basic model under all three alternative

in the eupply equations have the %xpected (positive) s*gn
and are significant ‘at the 10, level. 12 Under OLS and CNLS"
they are‘sianificant at 5% level. In the four region

version, for the African countries (Table 5:3), expected

pr’ce coeff‘c*ents,have a pos*tlve sign and are 51vn*f1cant
at 10% lgvel both_Under OLS and 2SLS. They are not - - .
significant at the 5% level. For the Rest Of the World

(Table 5.3) the éoefficient has the expected (positive) sign

N -
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African countries and ROW are grouped into one region
(AFKROW) in the three region vers"on only the CNLS method
has procduced a significant (at 10% 1eve1) coefficlent
W“th the expected Slgn (Table 5.3); OLS as well as ZSLS
produced ' negative coefficients and none of them were

significant, even at 20% level.

The extent of price response varies considerably
across the four regions (or three regions in the three
region version). For Sri'lanka the Long-run price
elast*c*ty is quite high under any estimation technique’
{Table 5.8). It is 1.1 and significant at, 10% level under

- 28LS while it is still greatern(3.68) and si ificantﬂat
. 5% level under CNLS. For all yhe'other regions éhg -
" long-run supply elasticities gré 1éss than one under
g;th 25LS" and CNLS .(Table 5.9 ahd‘5.105. For India, as in
the casé4of;Sr;fLanka, thé‘magnitude asﬂwell”gs the strength
of significance increases as We move from QSLS to CNLS. ,
For Afrwcan countries and ROW the long~run eiast*c1tﬂes
under 25LS are .66 and .33 respectively, both szgnif*cant
at 10% level. When the two regions grouped inpo one,
AFKROW, the figure becomes negati&e'(and not sigﬁificant_
even at 20% level) under ZSLS but reméin‘positive with a
magn*tude of .77 (and si gnlfﬁcant at 10% level)kunder |
CNLS. - . L , .

- . + -

" Overall, the longrrhn’ﬁrﬁce elasticitiesﬁgﬁggest,

- .
LU

e,
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‘that the price response of the tea producers are fairly

spbstantial.l3 Tea is, (as we saw in‘Chapter 2), mainly
produced in large gcale estates as opposed to

small-holdings and the major producers are not
*subsistence~farmers' but big estate owners with sdbstantiél

financial resources at their disposal so that necessary

adjustments could be made.,

’ Short-run price elésticitiesﬁafe, as expected on
the basis of information in Section 2.3, small fof both
Sri Lanka and India (Tables 5.8 and 5.9). They are also
less than the respective long—run elastlc1t*es as ‘the
§tandard economic theory predicts. For African countrles

and the Rest Of the World the short—run elasticities are

‘negative except in one case (Table 5.10). However, néne

of them are significantly different from zero. At this
point it ma& be desirable to provide a poss*ﬁle explanation
for thesg estimates. We saW‘ﬂn Section 2.3 .that by 'coarser
plucklng‘ quant"ty can be increased somewhat for a short
period but- only at a conexderable cost in Quallty, and, as
a result, 'coarser plucking' is done’ onlj very rarely.
Moreover, it was also found (1n Section 2. 3) that ,ﬁ_the
average Quallty of teas from major produc1ng countrles

are ranked in a dgcendzngporder, Afracan,?eas and ROW teas 7
come at the laét. fheréfore, tea producers in'such

: \
countries ‘may -be reluctant to engage in 'coarser pluck*ng'

' We found at least one p;ece of . documented evidence for

‘‘‘‘‘



this in Section 2.3. If we consider tﬁe&e facts the result
that the short-run elasticity is not significantly
different. from zero for African countries and the ROW

should not be surprising.

The time trend coefficient is positive for India,

African countries and ROYW (Tables 5.2 and 5.3).

calculated elasticity with respect to time trend is
greater for African countries (.7) and ROYW (.66) than for
India (.38); This is what exactly one should expect given
the histéry of tea plantations. As we also noted in
Chapter &4, African countries started cemmercial téa
plantations only reqeﬁtly. African countries and ROW show
more expansion in the acreage under tea than do Sri Lanka
‘and - Indla which have had tea plantatlons for over a

oentury.lh

The eatlmates of the acreage response equations
(Table 5.11) also support the above results. For both
African countries and ROW the acreage response equations
improve vhen the time trend variable is included. For

African countries Rz improves from ,996 to .999 and for

ROW from .76 to .89.; This should /b Jined with the

#untries it improves
88 to 1.8 (Table 5.11).

Ve know that one reason for ;ge autoeorrelatlon "s that an

improvement of D.V, For-Africa

from .71 to 1. 6 'and for ROW

incorrect specification of the model omitting a

i—- -
N\

LI .

- e s

. ot e et
* ¥ R



relevant eXplanatory,variabie. If this omitted variable
!is quite important and systematic, its omission leads to
a systématic pattern in the disturbance term. So it will
result in autocorrelation. Thus the improvement of D.W.
With the inclusion of time trend variable also suggest
that it is a significant variable in the acreage response

regressions for African countries and ROW. ’Z
* The negative sign for T in the supply equation

for Sri.Lanka (Table 5.1) is quite the opposite from what

is expected. One possible explanation for this, however,
lies in the pattern of .size distribution of tea lands over
time. The data.suggest that, in Sri Lanka, over time this
size distribution has changed in favour of small-holdings.l?
Given that productivity is less in small-holdings, this.
shift miéht have ;aused the time trénd.coefficiens to be

negative.

,gThe demand equation has a quite’good fit TR2°¥.99).
'AIIBCQéfficéents but one have the expected sign (Tab;es ‘
5.0 and‘5.7).:Tﬁe own price elasticity of demand is -
positive. The magnituae,'howgver, is extremely low (.07
un&er,ZSLSKand .106 under CNLS). Moreover, it is noﬁ
statistically significantly different from zero (Table
5.7). This is plausible as tea is a habit-forming
'enjoymeht good"with‘a very low cost per cuﬁ. Hi&roecénomic
theory suggest that ﬁhe smél;er the number of available

substitutes for a2 particular commodity the smaller the

e

—
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ﬁagnitude of its own price elasticity of demand. That is
because as the price of commodity concerned increases fhe
consumers cannot decrease its consumption significantly
(by substitution of other cémmodities)iif there are no
close substitutes. The nearest substitute for tea may be’
coffee. But the choice between thése produfﬁﬁ,éﬁhgoverned
more by drinking (or food) habits than by their relative
prices (at. least over the fange of pfice changes during the
data period). Given the extremely low proportion of the
total expenditure that goeé for tea and the fact that it is
a habit~pefsistent drink, a rational consumer ﬁay not cut
down the amount purichased as its price inereases. Thus,the

demand for consumer tea might not be very price responsive.

As a conseQuence of the price inelasticity of the
consumer demand for tea, the monopscnist has a vertical
marginal revenue pfoduct (MRP) curve for the estate tea.

It was noted in Chaptef 3 that if the MRP curve is vertical,
both the monopsconistic solution and the competitive
~solution may coincide. The solutions worked out from the
estimated model suggest that the}e is no significané
difference between the menopsonistic solution and the
perfectly competiﬁive éolution for the quantity and the

price of estate tea.

Before concluding the discussion of the estimation’
* results it may be desirable to briefly describe some of

the alternative versions which were. estimated. One version

PN
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tried was the 'export—import mddel' in which the Quantity
variables were exports as opposed to total production.

Here, the explanatory power of the supply equation for
India wes quite low (R2 = .32). This result is quite
understandable as India is a significant tea consumer.
Experimental estimates were also ebtained using the money
prices of estate tea as opposed to real tea prices. The fit
of thas model was poor rele%*ve to the real price model. In
order to determine whether there would be. any gain by
_ncludlng some- vreen tea. production in the model, Japan's
expprts and Taiwan's production were included in total tea
production. However, as. expected (on the basis of background
information in Section 2.7}, there was no ggin. In addition
t0o the adaptive expectation model, two aiﬁ%ii:tive
expectetioﬁ models were tried. One was the 'extgapolaﬁive
expectation' model and the other was a simple expectation
model whic@ assumed that the expected price is equal to the

past ten years average price. Performance of these models

were pooT. ¥

A
L

Having briefly -discussed the estimation results the
next step is to use them to analyse the potential gains

from cartelization. This is the task of the next section.

»




Wr_poténtial gains from cartelization either of the two

L

5,3 ANALYSIS OF PQTENTTAL GAINS FROM CARTELIZATION:

The main task of this section is to examineﬁwhether
cartelization by tea producing countries could produce -
significant gains. Two cases are considéfed; 1) Sri Lanka
alone acts to maximize tea export earnings, and 2) Sri
Lanka and i;dia together form a cartel. Potential gains are

examined in both the short-run and the leng~-run,

The frémework within which the potential gains are
examined is the theoretical analysis presented in Chapter 3.
In Section 3 of Chapter 3 two types of elasticity formulas
were presented, the second being explicitly developed wlth*n
the theoretical framework of quantity and price determination
in a monopsonistic market struéture. It_was noted in Section
3.2 that under certain circumstances, for example, if the
MRPQﬁyurve 1s vertical, both the perfectly competitive and ,
monopsonistic solutions may coincide. As was seen in the i
_previous section, in our model the estimated price elasticity
of demand for consumer tea is not significaﬁﬁly d%fferenf
from zero. The estimated model suggests a vertical MRP

curve. The solution worked out for the perfectly coipetitive

case is not significantly different from the monopsonistic

solution. It can also be shown that for the analysis of

‘ 1
elasticity formulas (deveIOped il Section 3.3) can be used.‘6

\% rmﬂ -
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Analysis is undertaken u51ng the first.
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- Using the parameters obtained in the prefious
section the appropriate estimates of the price elasticity
o; demand for the cartel's tea, e, , were computed within
the.context of theoretical formulaﬁions presentéd'iﬁ
Chapter 3. They are summarized in Table 5,13 for convenient
reference.17 The gains from cartellzatlogﬁare assumed to be
the increase in revenue received by cartel members. The

©

increase in revenue is computed as,

MR "y AP . _ 5 :

= (e ¥ 1) - :
where,

DR . . N T

—-—— = proportionate increase in revenue

R k ‘
-
. -
* .

and &I = prbportionate increase in

The percentage increase in tea export same

as the percentage increase in revenuef
'perortions of. tea exports and domestic consumptxon remain .

the same. : . -

- -
L ' - b

i Sri-ianka alone Lcar;elé: : I R .

It can be seen that in the\short-run there are“
potentlal gaans even if Sri Lanka alnne acts to maxlmlze tea
% export earnings, sznce the elastzcity of demand for Sr;
xs ﬁaaka tea.is less ﬁhan unity (in absolute alue} For a

A&

hypothetiaal prlce increase, say, 25 per centq-srz Laﬁka :

N £ =
e .. . . .
E S !

- - .,“( P



TABLE 5.13

Estimateé of Elasticity of Demand for

Cartel's Tea

168

j

Cartel Version, Model Version ElaStiCItY )
and Estimation Method " | short-run long-run |
1. ‘Sri Lanka alone (cartel):
."a) h region model, 28LS . - 57 " ~1.368
b) 3 region model, 2SLS ~.63 . -1.008
c) 3 region model, CNLS ‘ =55 ~1.849
2. Sri lanka and India (qartél)i
a) 4 region @odél,”zsLS_', 0 - .- 162
b) 3 region model, 25LS 0 0
.c) 3 region model, CNLS'- | 0 -, 4263
T ::)‘ o “‘ — ﬁ:’~ .
_ - ':“"" :B ’; - X G‘;
{? _— - .‘ ':' %Q: j _— .
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could increase revenue by 10,75 per cent (if—;.57,«in
Table 5.13, is.used as the rélevant eb) in the short--rup.18
However, in the long-run, foreign exchénge earnings would
be reduced, since the éc ié greate; thgn unity in all
.“cases (see Table 5.13). It should be noted that the
short~run is a fairly long period, four to five years, in-
the context of tea production and ﬁence even if Sri Lanka

alone acts as a cartel.theré are potential gains for a

period of, at least, four to five years.

}

: Sri lanka and India (cartvel):

2

"In the short-run, a cartel consisting of Sri Lanka
4 B .

and India could increase revenue by the same percenbage as

the percentage increase in prlce, since short~run e, is not

_ different from zero (Table 5. 13)¢ For example, if the pr*ce

is mncreased by 25 per cenn revenie would ‘also increase by
25 per cent. This result is vali under . both estimatlon
techn1QueS, 2818 and CNLS, and both vers oﬁ;4of the—model,
‘four region and three reglon. If we take the ZSLS esti mation
" of the three regi on’ model, the conclus,ons w1th respect £0

* short-run are eQually valid for'the longwrun as well.
~*However, thws may be too 0pt1m4st1c. The pessi mlstic result
'15 that, in the longﬁrun, potent;al reyenue can be 1ncreased
oy, 18g42 p?r cegta(for a Qs‘pér cent _ncrease 1n prlce)

'Thﬁs estlmate waé based on the CNLS est-matlon.of tﬁe three.
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region ma@el. If?we use the 2SLS estimation of the four ,
_reglon méi?i (where e = —.162 in Table 5.13) the long—run
gaéﬁs'are slightly greater. In this case the potential’
reéenue can be inbrea;ed by 20.95 per cent (for a 25 per.

cent increase in price).19

If we consider theuprice elasticitiés of acreage
response the'afgument for,ca;telization is further
styengthéﬁed, Re%gvanphacréage response elasticities for
African countrieé and ROW are .11'énd‘.17; respectively
:(Taéi; 5.12). For tﬁe‘case of Sri iénka and India ‘cartel ,
‘the e  computed using these acreage réspo;;e elasticities
(in place of long-run supply‘eiaéticftieé for African
comntries and ROW) is ~.049. Now the potential gains will
be still:greaper;yfor a 25 per cent price indrease the

potential revenue can be _ncreased_by 23.78 per cent.

« . The analysis shows that the potential valns from a

' cartel formed by-Srﬂ Lanka and India seem to be substant*al
for the short-run as‘well gs er the lqu—run.vThlsi ‘ t
conclusidn is based %n the assumpéioh of a zéro'ﬁr*de
lelastwcity of the demand for consumer tea.’ As Table- 5. 7
shows the conclu$1on ﬁhat the prlce elast*clty of demand fo;

‘tea is not-siggiflcantly dﬂfferent from zéro is ﬁnvarlant

" to changes mn the estimaﬁlon techniques as well as to B

chénges ln versions of the moael. Mqre ,nteresting to note

‘15 that bw'CNIS method thi 8. structural parameter was

;e - 2 . L e e T . . L
. e T N - P . L, e
= =" T AT T - . . ]
T e N
.. -t - Eatd
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estimated via reduced form equations. In the'éSLS method

the structural demand equation was direc£ly estimated, In

both the cases, however, the parameter concerned'was .
positive and not significantly diffepeﬁt ffom zero. It was
mentiongd'in Section 5.2 that experiméﬁts were alFo attempted,
among other things, with an 'export-impo;t"modei as opposed

to the total production model. Also in tﬁis case, the .
relevant elasticity of demand was found to be ndt_significéntly
different from ZEro. It seems that the estimation result

that the price elasticity of demand for consumer tea is not

significantly different from zero is 'robust!'.

. However, it might be des*r*bia%gp compute e, by
substﬂtutlng a negative elastlc ty value in ;hﬁté~qf zero
f%; the price elastlcdty of demand for consumer tea, e .

In the model of Adams and Behrman (1976), the long~run
‘price elasf*c*t*es of demand for tea in developing economies
“and developed economlesfare —.1h and -.07 respect vely.20
A weighted average of . these values (welghts being the
‘consumpt::.on shares oi‘ develOped and develop ng -economies

in 1971 as given in Adams and Behrman (1976)) is -.105 and’
" use of %h.s flyure for e yﬂelds a- value of ~+301. for e

- . (instead of —.162 in Table 5ﬁ33) Still 1t is 1ess than ’
_unlty and tbere w*ll be potentmal ga*ns, for a 25ar1ncrease
in prlce revenue w111 ﬂncrease by 17.&7\per Cent. '

S
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1

\

In one sense, we have discussed the potential gaies‘
from cartelization'under the worst possible situation for '
the'cartel. It was assumed that the teas from cartel
cotintries and noncartel countries are perfect substitutes.
This assumption is most unlikely to hold. If we relax this
assumption the potential gains become still greater fer the
- noncartel %eas cannot be perfectly substituted for tge\
cartel's teas in %esponse to an increase in the cartel's tes
priee. The pqtenﬁial“gains from cartelization are greater
the smaller the possibility of substitutien between teas

Ed

from different countries,

The largeet potential cartel considered had only
two members, Sri Lanka and Indla. Even in this case it was
found that there are subst lal petentlal gains in the
short-run as well as in the 1ong~run. However, it may be

ite fea51ble that the cartel membershlp could be enlarged
'to 1nc1ude some other major tea produczng countrles such
as Kenya (the largest Afr*can tea producer) and Indonesia.

The more countries 1ncluded the better will be the

- e
~ et

potential‘gaine for'thefcartel.

In conclus on 1t is. *qportant to emphasize that

."several caveats apply'to this study» The many l;mltat*ons

generally assoklated wnth econametrlc estlmations apply '

~

¢ qualxy ﬁo this studj. The conclusxons of the‘study are
,;based on. statzstwcdl estimates and, that.whlle the estlmates

(3
&

L
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1
1

are codsis?eﬁt, there may be differences betwéen poinﬁ\

estimates and true values of parameters. In addition

specificatioﬁ errors may bias the estimates. The implicit . .
constant elasticity a;sumption night be misleading if the %g
‘price is raised to go far beyond the observed range. On the
other hand.the key parameter estimates appear to be 'robust!
with respect to estimation technique and model specification.
It may be better concluded w1th a rem“nder that the results
andllmplﬁcations revealed in this study are preliminary, and

w1ll require further refinement before their use in policy

mak*ng can be real*zed. ' I
. . ’
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FOOTNOTES: Chapter 5

See, for example, Kmenta (1971), P.551. S*m*lar
information could be.found_*n any other standard

Econometrics text-book.

See, for example, Denton and Oksanen (1973), P.3L5
and Theil (1971), P.’526-529 and P.552,

It should be noted that if an econometric study does

- not discuss specification errors (most of them. do not)

-p does not mean that-they are free from such errors.

See Denton énd Oksaneﬁ (1973), P.345.

See Kmenta (1971), P.461-and P,465 and Malinvaud

(1970) , P.3L41, For details about.nonllnear Least
SQuares, see Kmenta (1971); P. L61~L72 and Malinvaud N
(1970) Pe325°373 L 4

-

-

Kmenta (1#71), Pahéé ’

See Kmenta (1971), P 466 and'Mallnvaud (1970), P. 3&6.,'

’ -

L stmctural parameters were obtmmed via smultaneous

.
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3 f - ’-r,* =" s e '*».f R - e ek
- N ¥ CRE A R - . T e - T L0 ,x, - LT, T -

[ T

< P B - T L i A
¥ - - R BT L IR e R




12, “All.'t‘ tests are twn~taii tests.

“iB Behrman (1968) fcund that, even for "crops grown by
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estimation of constrained reduced form eduations.

It may be noted that 't' statistics of the '
strﬁctural parameters are provided by the TSP roptine.
'Coefficieﬁt of determination, R , and Durbin-Watson
etatistic, D.W,,for the structural equations are not
provided by TSP routine when they are estimated via

. reduced form equations.

10. It should be noted that the results reported for the
reduced form eQuafions (Tables 5.5 and 5.6) are the
- estimates obtaﬂned by running the Tegreesions with'all'
the vari ables in index form (1970 = 1100). Algo'note
that the TSP routine does not provide the ot stat:.st" cs
" for the reduaed form _parameters when they are spec*f*ed

in . terms of structural parameters.

b

11. The'proeedure for-the'calculation of~long-run

elast1c1t1es was similar- to that of the calculatlon of

-

exPEGted price coefflclent.

Y

P

‘e"sub51stence farmers! in underdeveloped countrles ‘
. (Thaﬂland) the price responses are quite slgnlﬂicant.

Some 1ongrrun as well as short~run price elastﬂcltles

" ‘were found to be 1arge %ﬂ magnltude.’;;
i&;‘ See the relevant stat etlcal table in append;x A..

',,5‘ ™ =
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See Administration Reports of the~fba Controller,

Government of Sri Lanka, particulériy for the years .

1966 and 1970 through 1973. \

Here we prove that if the elasticity of demand for
consumer tea, e , is equal to zero.thé second formula

will coincide with the first., ©

Let us reproducé the two formulas (from Section

3.3) for the conveniFnt reference;

>

~ e g Kn
FORMULA 13 e, = et s (1)
: - ,wC c T
Yy
o ) . _ ‘ ,
FORMULA 2: e, = elasticity of (MRPQ- snc) curve.

'To provide proof we will use the following
simﬁle model. Notations should be clear from Chapters
3and b - A >

- Demand: Q= ag #+ 2 p¢ '-' . 1 (2)

Then, follo%ing.thg}same principle adopted "in Chapter L,

-

. N - : ‘ | .
.‘mq@ 32 v ai e . R €2
| ,T.' ’r ) - ’
or ~
S N BTV ()]
-Q = T 4+ T MRPQ - L (3'8‘) t
‘ lys - . | ~ |

SimCBR oL e

T R

sy
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. g
S, =¢y*+cqP . (5)

Q (6)

1

w
+
w

The (MRPQ‘- Snc) curve can be obtained from (3.a) and (4)
as,
ao a1 .
C(Q'— Snc) = (—Eff - bo) + e MRPQ-i bl P (7)
(Note that we are dealing with a horizontal subtraction

as éppasedfte vertical as can be recalled frém»Figu;e 3.2).

. Let 8, =0 (as in our estimated model). -

. L ]
Then, )
e = by {mmefen) | " 8y
. c2 1 Q_ S ' N .
. nc
Letting e = 0, we obtain from (1),
— n “
ecl - --ens. K - 1 (9)

i . A . K
Now we can show that ec2~(in¢gquation 8) is

-

equal to e q (in equation 9). * - o
- : . ) ) . . ) . » ) )
e o = by(-5—) _(by definition of €lasticity) = (10)
- N "c - -~ i . - . ‘- =

substitutiné_QOr'bl}iﬁ,egﬁatipn {8) from gguatinn (11) we

] -

, get' = ",“‘; i ‘ N )
-~ . : e ",,-. :‘x,“\‘ B ‘;t_.:; ’ . ‘=\

L 3

o

2
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, S
e,p = = e 5. (12)

If we divide both S . and (Q - S ) by Qwe will have

S Q-5 S
—E—c- = Kn and ne = < = KC -
Q Q Q
Then,

. Now we ?ave proved that €. = €. ,,When e =!0.

o

Following the same procedure it can be easily
seen that even when e# 0, e,, can still be replaced
w1th e, but e 1s now interpreted as the elasticity of -

MRP o curve as opposed to the elasticity of demand

curve.

17. Appropriate cartel shares and noncartel shares,
' K, and K, were obtained from Table 2.4.

e = -.55) the revenue

. can be increased by 11.25.per'cent.'28LS estimation

18, If we use CNﬁS_estimates (i.é.ae

of the three feg*onkmodel is not bonsidered as the
2SLS estimation of the four reg*on version ;s superlor.

to the 2SLS t‘nree reglon model. B “ B

1

W bt G ) 1l )
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If bnly the exports from African countries and Rest

Of the Vorld are considered, the estimated gains from
cartelization are slightly greater because, as found

in the experiment with 'export-import' model, the export
elasticity for these two countries were lower than

the respective supply elasticities,

These elasticities are significantly nonzero only at

the 104 level.

e
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CHAPTER 6

I
CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH

6.1 SUMMARY:

This study has had two major objectives. The. firsgk

was to construct an econometr*c model of the world tea

market. The second was to apply the model to examine whether

there might be potential gains for the producing countries_

from cartelization of the supply of estate tea.

The econometrlc model descrlbed in chapters four
and five p§esents a quantltatlve descr ption of the world
tea market, Quantitative models of commoéity markets can
- help us . .better understand the hature of these markets,
detennlne approprzate policies for. solv1ng related

problems, and forecast the—futureo Our rnvestigation of

the world tea_market suggested that the estate tea.market ‘

is not perfectly competzt*ve. It is best approx imated. by’

monOpsony. A model. was develapedkwlthin the frameWOrk of

_an 1mperfect1y competitive market structure, partlcularly‘

" that of monapsony. To the best of‘my knowledge, this is

the fwrst ‘eeunometrlc market form of‘commodxty'model' of

.a world commod t; market &erlved‘with na theoret*cal

~

l:
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framework of quantity and price determination in a
&

monopsonistic market structure.

Alternative versions of the basic model were
estimated by two stage least squares (25LS) and constrained
nonlinear least squares (CNLS).2 In the CNLS method,
estimates of the structural pérameters were obtained via
simultaneous estimation of constrained reduced form
equations. Both the 2SLS and the CNLS estimates suggested
that the price elasticity of demand for consumer tea was
not (statistically) significantly different from zero. This
result is plausible given that consumer tea is a
habit-forming 'enjoyment' good with a very low cost per
.cup. As a consequence of the price inelasticity of‘the
consumer demand for.tea, the monopsonist has a vertical
marginal revenue product cu}ve. Therefore, the solutions
worked out from the estimated model suggest that there is

‘Ab significant difference between the mcndpsony solution
iand the perfectly competitive solution for the quantity

and price of estate tea.

In addition to the estimation of the basic model
by alter?ative estimation techniéues, a sub-model of
acreage }esponse equations for Sri'Lanka) India, African
countries and Rest of the World was also estimated by
ordinary least squares (OLS). The long-run price

elasticities of supply of estate tea as .well as the

ple R R e e

A s 1

S e, i W S——
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r

long-run price elasticities of tea acreage were found to

be positive. Short-run price elasticities of supply of

estate tea were positive only for Sric Lanka and India. For

the African countries and the rest of "the world, short-run

price elasticities were not significantly different from

zZero. .
/

To analyse the potential gains, (the increase in\

tea export earnings for the cartel members), from )

-
-

cartelization, a theoret"cal formulation was déveloped,
explicitly within the framework of quantity and ;ilg;
determination under monoﬁ%ony. The relation between this
formulation and t?% relevant formulation in the case of

perfect competition was also shown.

Analysis of the potential gains from cartelizati;éh
of the estate tea supply was carried out for two cases:
1) Sri Lanka acts alone as a cartel, and 2) Sri Lanka
and India together form a cartel. Potential gains seem to
exist only in the short—run in the former case while there
seems to be substantial potential gains in both ‘the
short-run and long=run in the latter case. The analysis of
potential gains was based on the assumption that estate
teas from noncartel countries are perfect substitutes for
the cartel's estate tea. If this asspmptioﬁ were to _be
relaxed, the potential gains would;be greater. The largest

cartel considered was comprised of oﬁkg'two countries,

7
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India and Sri Lanka, the two largest tea producing
countries in the world. Even in this case substaﬁtial gains

were found. If more countries were included, the greater

would be the gains from cartelization. Generally, there .

py

seems to be scope for substantial increases in the tea -
export earnings of the tea producing countries through the

formation of an estate tea producers' cartel.

We may conclude the summary of the study with a

reminééxathif\fhe results and implications revealed in

this study are preliminary, and will require further
refinements before their use in policy making can be

realized,

6.2 SUGGESTIONS FOR FURTHER RESEARCH:

An immediate extension of the study would be, as
mentioned in the discussion of data, (Apﬁendix A), the
re~estimation of the model using more refined and ré&ﬁable .

»*
data. For example, construction of the variable RPt_5 was

not without serious problems. This variable (and the lagged
tea acreage-variables) entered into the model in the
process’of approximating the unobservable price expectaﬁion
variable, pe , in terms of observable variables.
Experiments mighé be undértaken in this area to improve the

approximation of P® given the available data set.
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Another extension of the model would be the
eXpansion of the model by disaggregating its demand side.
Model 1, (presented in Chépter*h, Section 4.3), is an
aggregate model which corresponds to a single world demand
and a single world supply of tea. Model 2 expanded the
supply side by disaggreg?ting the world tea supply into
'four regions -~ Sri Lanka, India, African countries, and
the Rest of the Worlq. Due to a technical problem,
(explained in Chapter 5, Section 5.1), encountered in the
process of computer estimation, the author was forced to
reduce the four region modei into three regioné for the

purpose of CNLS estimaticn.3

Therefore, the demand side

was not disaggregated to gain the benefit of CNLS estimation
of the structural parameters. In future work, the model
could be easily extended by disaggregating the demand side
as well. This might improve the parameter estimate of the

price elasticity of demand for consumer tea.

This study has not attempted to explore the
administration aspects of the.potegéial tea producers'
cartel. This might very well be the subject matt%r of a
follow-up study. However, we might speculate that the
administrétion of the potential tea cartel might be
relatively less difficult than the other cartels which
include a larger number of countries. In 1975, all the tea
estates over 50 acres were nat@onalized in Sri Lanka. As .

the discussion of size distribution of tea lands in

e e s e
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Chapter 2 suggested, both in Sri Lanka and in India, only

a very small percentage of tea is produced by

MR

small~holdings; the lérgest part is produced on large-scale

plantations. There seems to be substantial gains available

—_ o

to a cartel formed by just the two countries, Sri Lanka

¢
and India. The small number of participants would be an

ane i

advantage for the administration of a 'quota rule' of a

potential tea cartel.

In future reseérch on the administration of a
potentifl tea prgducer cartel, the operation of world
primary commodity cartels might be reviewed. To analyse the
cartel problems and to design dptimum policies, . a
theoretical analysis might be developed along the lines
suggested by Osbérne (1976). Simulations of the estimated
model (or, most probably, a model re-estimated after
incorporating the suggestions given for its further
improvements) can help the .cartel administration in the

application of optimal policies, for example,. in

determining appropriate quotas for cartel members. .

A very broad area for further research exists in

the field of linking econometric models. ¥ For example, our
econometric model of the world tea market can be linked to
macromodels of say, Sri Lanka and other major tea producing

countiries. For a country which is a major producer of one

2 T —

or several commodities, (Sri Lanka is the worlds largest

epe—————
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tea e%porter),%;he impact of changes in related domestic
investment strategies can be evaluated by linking the
export sector of its macrbmodel to the commodity models
which generate prices based on world market conditions. ”
It is obvious that there remains substantial scope for

further research on the subject.

E S 1)

To sum up, although there is some room for further

improvement in the study, as usual in almost any academic
=

e

study, it is hoped that this study is a contribution to

the existing body of knowledge, and will serve as a
stimulus towards commodity modelling in imperfectly

competitive market structures.

&
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FOOTNOTES: Chapter 6

See Adams and Behrman (1976), P.2 and Labys (1975.a),
preface, P.XVII, ' : </)

Ordinary least squares estimates are orted just for

the sake of comparison.

2SLS estimation is carried out for both three region

and four region version of the model.

For details on linking models, see Adams and Behrman -
(1996), Chapter 1, Labys (1975.b), and the relevant

references giyen in those two sources.

|

See Labys (1975.b%), P.876.

it



APPENDIX A

DATA

Definitions of Svmbols: . ]

Here are explained the definitions of symbols which
are used in the regression analysis. Since the data presented
in this appendix is in -index form, we will also give the
original value of the base year for each variable to avoid
any loss of information. The.unit of measurement is also
given for each variable. Following conventional notation

the subscript 't' refers to time.

AFKAt = tea acreage, Afrigan countries (as defined in
Section 2.75; measured in hectares:;
1965 = 73367,
AFKQ = tea output, African countries (as defined in
Chapter 2, Section 2.7); measured in metric tons;
1970 = 103491,
AFKROW = African countries (as defined in Section 2.7)

, plus RO“!’. ,:% .
AFKROWA = AFKA+ROWA; measured-in hectares; 1970 = 226633,
AFKROWQ = AFKQ + ROWQ ; measured in metric tons;

1970 = 221127.
COST = index of factor cost in tea production with
: base year being 1970. .
1A, = tea acrearse, India; measured in hectares; gy
- 1965 = 345256, N
LN .
o IQ .7 = tea output, India; measured in metric tons;

1970 = 418517,

138
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.

LAt tea acreare, Sri Llanka; measured in hectares;
1965 = 24,0508, '

LR = tea output, Sri Lanka; measured in metric tons;
1970 = 212210, .

MP = money price of tea (for the producers); measured
in new pence (Sterline pound) per kilogram;
1970 = L6.9.

P = consumer tea price; measured in new pence

° (Sterlinz pound) per kilogram; 1970 = L6.9.

pé = expected price (of the tea producers).

p* = price of substitute (for tea); coffee price
measured in U.,S.$, 1970 = .557.

ROW = Rest of the World (as defined “in Section 2.7).

ROW = tea acreage, Rest of the World (as defined in .
Section 2.75; measured in hectares; 1965 = 15331€,

ROWQ\ = tea output, Rest of the World (as defined in
Section 2.7); measured in metric tons; 1970 = 1176€36.

RP = real price of tea (for the producers); measured
in new pence per kilogram; 1970 = 46.9.

* 80 « :
RPt~5 = Rpt~i where RP is the real price of tea for
-i=5 i .

the producers; measﬁred in new pence (Sterling
pound) per kilogram; 1965 = 2315,

RY2 = index of real income of the tea consuming

countries with base year being 1970.
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DATA

' At the outset, it may be noted that almost any

econometric estimation could ;be further improved by
b4
re-estimation using more refined and reliable data. Our

econometric estimations are very well subject to this. The ’ '
immediate ‘extension of this study may be in this area.
Problems in handling data, in fact, become amplified when

dealing with international commodity markets.

A *

: . 4 .
Here we briefly discuss the ¢onstruction of
variables used in the econometric estimations. The sample

period of the model is 1954-197k%.

The tea output variables - LQ , IQ , AFKQ, and
ROWQ - and the tea acreage variables - LAt R IAt y AFKA,
and ROWAt - are directly ebtained from International Tea
Committee (ITC) Annual Bulletins of Statistics and their

=

supplements.

RP , MP , COST:

The real price (RP)‘variable was constructed by
Aeflating the money price series of Sri Lanka tea at Londoh
auction (MP), available in ITC Bulletins, by an appropriate
index of factor cost (COST) in tea production. Price series

for the teas of different countries are moving, more or
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less, together. If there is any variation in the different
series, it can, easily, be attributed to the variation in
quality (as noted in Chapter 2 and Chapter L). The
correlation matrix computed for Sri Lanka, India and world
(average) tea price series at London auction supplemented
by the means and standard deviations of the respective
series is given in Table 5.1L4. Given the fact that
different ﬁrice series are moving, more or less, together,
it may be not inappropriate to take the Sri Lanka tea

price as a proxy for the other countries' tea price series

(for the purpose of regressions).

In order to arrive at a real price series of tea
(for the producers), money price series was deflated by
an agpropriate index of factor prices. Time series for
factor prices (in tea production) are not available for
the tea producers in the world, Fo; Sri Lanka, however,
wages of tea estate workers are available in Year Books
of Labour Statiétics, published by International Labour
Organization (ILO). This series dates back to 19L6. From
this series, an index was computed with the base vear

being 1970. This index was taken to represent the

movement in factor prices (COST).1

It may be noted that there are some data on
wages of agricultural workers for India in ILO Labour
Statistics. These might be a crude proxy for factor prices

in tea production in India. These data (1946-197L) seem to
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Means, Standard Deviations and Correlation Matrix of

Sri Lanka, India and World (Average) Tea Price

Series
Mean Standard
Price Series (in new pence Deviation
per K.g.)
Sri Lanka tea price 51,32 5.612
India tea price 549.51 5,287
World tea price 48.30 5.176
Correlation Matrix
Sri Lanka India World
. ¢
Sri Lanka 1 {92 .33
India .92 1 .98

Source: computed from ITC Bulletins.




193

move fairly closely with the wages of tea estate workers
in Sri Lanka. Available agricultural wage data (in ILO,
Labour Statistics) for Kenya (1956-1966), Tanzania
(1954-1970) and Indonesi& (1957-1961) also seem to have
the general increasing trend (as €§§ wages of Sri Lanka

estate workers). Q{’

L]

Although there exist some taxes and subsidies,
partigularlyain India and Sri Lanka, the two‘iargest tea
producing countries in the world, most of them are per
unit taxes.2 These per unit taxes can be assumed_to have
no distorting’ effect in the price’coefficient of regression
equations because an addition or.subtraction of a constant
to a variable does not affect the regression coefficients
(it affects only the intercept term). In Sri Lanka and
India, there is also an ad valorem sales tax which could
affect the price series of the regreeion equations, This
ad vdlorem sales tax becomes payable for teas which fetch
a price above a certain price. These two countries also
have’tea subsidy schemes which are, in turn, based on the
price and which could be viewed as a kind of negative ad
valorem tax. Sﬁbsidies are paid for teas which fetch a -
price;below a certain minimum price. The subsidy is equal
to the difference between the price fetched at the auction
ané~the minimum price established for the purpose. Given
the constraint that data is not readily available (fof“the

entire sample period) to incorporate these ad valorem

y

»
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taxes and subsidies, it is assumed, for a countrvy as a
. . LY

whole, that they cancel out with each other without .
‘distcrtiné the regression results. Extensive research in

the field of collection of data of various taxes and
§§§ubs;dies in the world tea economy for a reasonably long
.period, say as back as 1954, is far beyond the present

stud&. Such areas should be the attention of further

researcdh in the immedicite future.

It may ge noted that 1t is not unusual that the
researchers find difficulties in constructing appropriate
price variables for the models of world commodity markets.
For example, Adams and Behrman (1976) - Econometric Models
of World Agricultural Commodity Markets: Cocoa, Coffee,
Tea, Wool, Cotton, Sugar, Wheat, Rice - state that:

"The relevant product to input price ratios are assumed ‘
to move proportionately to the ratio of the UNCTAD
export price index for the commodity to the OECD
(organization for Economic Cooperation and Development)
GDP (Gross Domestic Product) deflator (PDF). This:is
a heroic assumption. In the developed countries cost
varidbles could be well represented by the deflator,
but this is less likely in the developing and >
centrally planned economies. In the real world there
are often subgtantial policy, transportation, and
information barriers between the world commodity -

. . . A
prices and the‘prices received by producers. The more
constant iripact of such barriers on product
relative to factor prices, the better is this
assumption™. 3

-

Construction of an appropriate series for this

B o —-——

P
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<
variable was quite cumbersome and not without problems,

Construction of the variable requires real tea price

~
- [y

4
data for the period 1875-1969. -However, only the data for
the years 1875-1895 and 1949-1969 are important as far as
the regression coefficients are concerned. These two facts

are explained below.

The sample period of the model is 195L-197L.
Therefore, to construet the value of the first observation

»*
of RP

’ RP* 5 3 Wwe need to have price data back to
t-5 1949

80
1875 (recallilhat RP:_S =:§:: Rpt—i)' Similarly, to

i=5
constﬁucf the last or twenty first observation, RP;969 .
data is reqQuired for the period 1895-19¢€9. RP;QLQ is the
sum of real prices from 1875-1949; RP;9SO is the sum of
real price series from 187€-1950; seeeesee; and RP;969
is the sum of real prices for the period 1895-1969. It
should be clar that in constructing the variable RP:_5 ’
the sum of the prices for the period 1896-1948 enters in
to the series just as a constant, say K . We know that an
addition or subtraction of a cénétant to a variable does
not affect the regression coeffigiedts (it. affects only
the intércept term). Thus, we don't héve to bother about
the data fﬁé the period 1896-1948. What matters is the
data for the periods 1875-1895 and 1949-1969. We have
constructed a real price series (RP variable) for the

period 1954-197L. Following the same procedure, it can be

+
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extended back to 1949. So, there is no serious problem in
finding a series for the period 1949-19€9. The préblem
arises in finding an appropriate series for the period

&

Tea price data is not available for the period
1875-1895. In filling the gap experiments were run with

e,

three alternatives.

1) Assume zeros for the period 1875~1895, This may
ﬁot be unfair for the producers may not count
these priées in their decision makipg process. In
thi; case, a series for RP:_5 is constructed by
sumnming thegreal price series of tea back to 1949
(from the gespective years) and then adding a
constant, say K, which may reflect the sum of the
series for the period 1896-1948. For example, the
value of the first obser&ation for the variable

d * . + 5
RPt~5 ’ RP19L9 y is the value of the real price
for 1949, Rpi9h9’ plus K. That is,

= RP

*
RP1919 1949 * K

Similarly,

»*
RP1950 = BP9 * FPygs0 + K

- x
*

BPi969 = RPygug + gpees + RPyggq + K

N

A eiaaden
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. |
RP1919 = RPyguq * K + 2lc

*

RPyg950 = RPygp9 + Réﬁ9ﬁo + K + 20c

)
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Assume constant average price for the period
1875-1895:

This constant average price was estimated
as follows. Tea price data can be collected for the
period 1914-1938 from VWickizer (1944) and Murthi
(1966). From this series, an average price was
calculated. Then it was deflated by thg value of
the factor cost index (COST) for the year 1946,
the earliest year for which this index can be
caltulated. Let us denote the estimated constant
real price of tea for the period 1875-189% by c.
Thén, the value of the first observation for
RP:_5 P RPngg , is obtained by adding the real

i
price for 1?&9, RP19.9 » K and 21c (where 21c is
the summation of ¢ for the period 1875-1895).
Thus,

/

M .

3)

Money tea price series generated for the period

1875-1895 by extrapolatiné backward on the basis
of a time trend calculated by regression of money

price'qf tea on time for the period 1941-1938:

—

RWITE

P
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The extrapolated money price series was deflated

by the value of the factor cost index for the year

1946. Let us denote the resulting real price series by

RP1875 ] RP1876 ] LN BB RP1895 . Then’

*
RP1g,9 = RPyguq + K + (RP1875 F oeenss + RP1895)

*
RP1950 = RP1gug * FPigso + K + (RPygqq + <eve + RPygq)

In choosing the best series out of the three

alternatives, the following procedure was adaptod. In the

analysis of potéential gains from cartelization, among

other things, the (short-run and long~run) price

. - - ‘ - -
elasticities of supply of noncartel countries are important

(as seen in Chapter 3, Section 3.3). The potential gains

from cartelization will be greater (smaller), the smaller

(larger) the elasticity of supply of noncartel. Therefore,

to carry out the study with the strategy of 'play safe’,
we chose the time series which gave the largest price
elasticity for African countries and Rest Of the W&rld.
Experimental estimations showed that the alternative

number 2 gives the largest elasticity (eventhough the

difference in the magnitude of elasticities under three

t

\

1

e -l

AL g

e
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b4
alternative series were not substantial). Relative

performance of the individual eqQuations were also found
tQ\Pe slightly better with the time series from

+ .
alternative 2.

*
This discussion of the construction of RPt—S
variable indicates that further research should be directed

at improving the time series for this variable,

-

RY

In constructing a time series to represent the real
income of tea consuming countries, a representative sample
of'(countries) was selected. Thé sample included, the
U.S.A., Canada, the U.K., Ireland, Australia, Iraq, South
Akrica, Egypt (U.A.R) and India. Weighté were calculapgd
by taking the shares of each country in the total teaﬁr
consumption of these countries as-'a group. The data period
used was 1969-1972 and the source is ITC Bulletins. Real
income indices were computed for each of those countries
with 1970 as the base year. For this purpose, first, money
income indices were computed for each country (with base
yeaf 1970) from the GDP (Gross Domestic Product) figures
available in IFS (Inggrnational Finanqial Statistics,
published by IMF), May 1976, volume XXIX, number 5, which -
contains‘at:i}l data for'19§1-1975. Respective income ¢

indices were“then deflated‘by consumer price indices

H
¥
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4

(with base year being 1970) of respective countries which
are available in the same source (IFS). The resulting
real income indices were multiplied by the appropriate
weights and added together to finally obtain a time series

for RY2 .

c
P~
+

The money price series of Sri Lanka tea at London
aucjé}n (available in ITB<Bulletins) was taken to represent
thé’mgveﬁent in consumer (retail) tea price, for 2SLS
estimation. &sﬁnoted in Chapter L, CNLS technique was able
to obtain the coefficient of P® without a time series for
P¢ (see, Chapter L, Section 4.3 and the part on -

identification of structural parameters from the reduced -

form equations in Section 4.L).
PSH :

Thé average price of coffee in New York, available
“in Commodity Year Books, was taken to represent the price

of substitutes.

Befbre'concluding the discussion of data it may be
noted that the investigation of storability of tea in
Chapter 2 suggest that the total output of tea is equal to

total consumption, particularly, in a model which uses

1
£
‘s._!\
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annual data. Thus, our model assumes total production is
equal to total consumption. Further it may be noted that
though some tdata on tea stocks are reported in ITC

Bulletins, they are, in fact, not stocks. Data reported on

cks are unreliable;h' they are estimated incorrectly by
mixing up the *flow' and ‘'stocks' concepts. For example,
teas sold at the auction but physically still staying in
the warehouses of tea estates or selling brokering firms

4

(until they are transported) are incorrectly counted as
ks

stocks.,

Selected data series are reported on the following

three pages.

N A oA A |

[E———————
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Year 352_5 LA, . IA, AFKA, ROWA,
(index) (index) (index) (index) (index)
1949 71.9 9.8 91.4 L2.5 57.3
1950 72,6 95.5 91.8 L5.0 €L.2 |
1951 7L.2 96.0 92.1 £7.2 €7.0
1952 75.7 96. 4, 92.3 L9.1 66.7
1953 - 77.3 96.8 92.5 51,6 €8.9
1954 79.6 97.1 92.8 53.3 Th.6
1955 82.0 95.3 92.9 56,6 89.3
1956 8L.5 95,8 93.6 59.7 91.3
1957 86,6 ‘96,0 9L.2 65.8 93.3
1958 88.6 96,4 9,06 69.6 a3
1959 90.6 975 95.8 703 96.1
1960 92,6 97.9 96.0 76.8 90.5
1961 L. 6 98.8 96.3 82.3 97. 4
19€2 96,3 99.5 96.8 87.5 103.6
1963 97.5 98,8 Q7.9 91.5 102.8
1964 98.9 99.6 » 99.0 9545 99.6
1965 100.0 100.0 ° 100.0 100.0 100.0
1966 101.0 100, 4 100.7 107.2 99.3.
1967 101.8 " 100.8 101.7 113.6 99.8
1968 102.6 100.5 102.3 120.7 101.8
1969 103.0 100,14 102.6 128.L 105.7
1970 100.5 103.3 136.0 107.L
1971 100.5 103.9 143.9 111.2
1972 100.6 104.3 155.8 109.2
1973 1 100.7 104.7 166.2 119.2
197L 100,7 104.8 175.0 120.0

PR— l!:m-mm -
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Year RY, M?t COST pS
(index) (index) (index) (index)
1954 55.2 12L4.0 73.5 140.6
1955 58.2 126.0 75.0 102.3
1956 60.0 129.0 757 1047
957 62.2 114.0 76.2 102.9
1958 £3.5 115.0 76.8 87.8
1959 66.9 119.0 7.9 '67.5
1960 9.5 117.0 76.2 65.9
1961 72.5 122.0 77.€ 6L.3
1962 75.0 110.0 78.5 £1.8
1963 78.0 103.0 80.9 62.1
1964 83.1 106.0 82.4 86.0
1965 8L.2 100.0 8L.1 81.0
1966 86.1 99.0 83.5 7443
1967 90.3 102.0 8,.7  69.0
1968 93.6 96.0 97.1 67.5
1969 97.2 95.0 = 97.L 73,2
1970 100.0 100.0  100.0 . 100.0
1971 - 102.2 ! 97.0 102.1 82.8
1972 105.2 97.0 124.7 T 977 i
1973 109.6 98.0 115.0 121.4 f

1974 110.8 _~ 128.0 146,.8 126.0




‘Year LQ 1Q AFKQ ROWQ
(index) (index) (index) , (index)
1954 78.1 70.6 24,9 61.1
1955 81.2 73.5 27.3 5.8
1956 80.3 73.7 30.7 59.3
1957 85.0 T2 30.1 67.5
1958 88.3 77.7 35.8 6l..2
1959 88,3 7749 39.0 €3.6
1960 92.9 76.7 42.5 59.1
1961 97.3 8.7 45,5 £9.9 &
1962 99.8 82.8 58,1 8.5
1963 103.6 82.8 18,1 6149
1964 103.0 89.0 53.3 78.5
1965 107.6 87.5 55.9 85.2
1966 10L4.8 . 89.8 70.3 82.0
1967 104.0 91.9 70.0 77.3
1968 105.9 96.2 80.1 116.8 ]
1969 103.5 94L.0 92.2 88.8
1970 100,0 100.0 100.0 100.0
1971 102.6 103.5 96.5 104.3
1972 100.6 108.5 124.5 111.0
1973 99.6 112.8 129,0 11§.5

1974 96.1 117.6 124.7 118.0



FOOTNOTES: Appendix 4

Data available in Annual Statistical Abstracts,
Government of Sri Lanka, for the period 1966~1970

suzrgest that labour costs account for about 63 per

- ’

cent of the total cost of estate tea production.

See ITC Bulletin (1973, 1975), Administration Reports
Of the Tea Controller, Government of Sri Lanka and

Sarkar (1972).

L

-,

Adams and Behrman (1976), P.7 and 8. Their footnote
at this point is that:

"For some factors (e.g. unskilled labor), however,
these barriers are sufficiently large that they
effectively are not traded internationally. In
such cases the necessary assumption may be quite
strong®. (P.13).

The absence of satisfactory data on stocks is admitted

in some existing literature as well. For example, see

Murthi (1966), P.31.

4
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