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The collapse of primary commodity prices in the 1980s has been prolonged and has severely affected many 
developing'countries. While low commodity prices can be partly explained by sluggish demand due to slow growth 
in the industrialised countries, high interest rates and technological change, this does not seem a complete 
explanation. 

This paper examines the evidence in favour of the hypothesis that supply factors have partly been responsible. 
Many developing countries have faced severe balance of payments difficulties, in part due to the debt crisis, and 
have resorted to real exchange rate devaluations in order to boost export earnings. Such devaluations may have 
boosted export supplies, or prevented downward adjustments in capacity, and therefore put pressure on com- 
modity pice& It also considers the policy implications of this externality, whereby attempts to boost export earnings 
in one primary producing country adversely affect the prices received by others. 

I 
Introduction 

THIS paper is a study of primary comnmodi- 
ty markets, focusing in particular upon the 
supply side of suclh markets. The commodity 
crisis ofthe 1980s has been prolonged and 
painful for most" developing countries. 
Primary commodity prices have been at an 
all time low, and most forecasts indicate that 
they are likely to continue to be depressed 
in the medium term. While demand factors 
have played an important role in keeping 
prices low, this paper evaluates the hypo- 
thesis that low prices are in part due to ex- 
cessive supply, or at least the failure of sup- 
pliers to adjust capacity downwards in the 
face of a decline in demand. The 1980s have 
been a period of acute balance of payments 
difficulties for many developing countries, 
in part due to the collapse of commodity 
prices but also due to other factors such as 
the debt crisis, and many countries have been 
forced to undertake real exchange rate 
devaluations and boost export supplies. 
From a policy perspective it is important to 
find out whether such policies have them- 
selves contribut6d to the commodity and 
balance of payments crisis by causing over- 
supply in commodity markets. This paper 
considers the evidence in favour of such a 
proposition, and focuses in particular upon 
the negative externality whereby increases in 
supply potential in one courftry have adverse 
consequences for the prices received by 
others. Such interdependence between pro- 
ducers can have important implications for 
policy. This is particularly the case for policy 
edvice offered by intkrnational institutions, 
since they can exert leverage upon a number 
of developing countries simultaneously. If 
such externalities are important, a case can 
be made for such institutions to internalise 
these considerations in their policy advice. 

In ttis version of this paper we omit some 

of the more technical discussion, particularly 
that relating to econometric issues; the in- 
terested reader may refer to Bhaskar (1988) 
for a more comprehensive discussion of such 
issues. The paper consists of four sections. 
In Section II we examine the reasons for the 
current slump in commodity prices, and 
assess the evidence in favour of the proposi- 
tion that debt-service effects are important 
in explaining the behaviour of prices. On 
balance, there seems to be some evidence in 
favour of this hypothesis, although a 
categorical answer is not possible. In Sec- 
tion III we examine a single commodity, tea, 
in order to assess the responsiveness of supp- 
ly to price incentives. This is in order to see 
whether exchange rate depreciations have 
had an impact on supply. The evidence in 
this case does not seem very positive. Supply 
elasticities are generally low, and it does not 
seem that excess supply is due to policy- 
induced supply expansions. The weakness of 
demand seems more important. In this con- 
text, we find that the major source of 
demand expansion is from the developing 
countries, since the income elasticity of 
demand for tea is somewhat greater at-lower 
levels of income. This implies that the cur- 
rent debt crisis and balance of payments dif- 
ficulties of many developing countries may 
be affecting tea producers in a somewhat dif- 
ferent way, by keeping demand depressed. 
Since this shape of the income elasticity 
schedule may also apply to other primary 
products, this factor may have relevance for 
other commodities as well. In Section IV we 
take up the problem of excess supply from 
a different angle. If real exchange rate 
developments have created problems of ex- 
cess supply generally in commodity markets, 
it must be the case that they must be impor- 
tant in the major commodity producers. We 
consider the largest commodity exporters, 
i e, the indebted Latin American countries 
and the South-East Asian producers, and ex- 

amine their real exchange rate movements. 
We find evidence for real depreciations. 
among these countries, particularly among 
the most important producers. Trends in reaL 
exchange rates also indicate a tendency to 
depreciation of late among those countries 
which have not done so earlier. This suggests. 
that excess supply in commodity markets 
may persist into the future, since such 
depreciations make downward supply adjust- 
ments less likely. In the final section we 
examine the policy implications of such 
interdependence among commodity pro-, 
ducers. Since international agencies such as 
the IMF or the World Bank deal simul- 
taneously with many developing countries, 
we suggest that such considerations should 
be internalised in the policy discussions, if 
policies are to be appropriate for the coun- 
tries taken as a whole. 

II 
Commodity Prices in 1980s: 

A Possible Explanation 

The terms of trade of primary commo- 
dities have been a central issue for develop- 
ing countries. Concern has focused both 
upon the secular tendency of the terms of 
trade vis-a-vis manufactures, and upon the 
short run variability in primary commodi- 
ty prices, with the UNCTAD proposals for 
primary commodity price stabilisation being 
aimed at solving the latter problem.' The 
issue of the terms of trade was sharply posed 
by Prebisch (1962) and Singer (1950), with 
the argument that there was a secular 
tendency for the terms of trade of primary 
products to deteriorate, due to their low 
income elasticity of demand. This tendency 
could also be accentuated by monopoly 
power in product and labour markets in the 
developed countries. These arguments and 
the ensuing controversy, as well as the 
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empirical evidence are examined in detail 
by Spraos (1980), and more recently by 
Sapsford (1985) and Sarkar (1986). The 
events of the 1970s, with the rise in oil and 
commodity prices and concern about the ex- 
haustibility of resources and the consequent 
"limits to growth" seemed to banish these 
concerns. Hovwever, the events of the 1980s 
have brought these questions back into 
focus, and sharply indeed. A new acute 
phase in ttie decline of real commodity 
prices began with the international recession 
of 1980-82 when output fell in the OECD 
countries, and the price index of 33 primary 
commodities (excluding energy) relative to 
the price of manufactured imports fell by 
32 per cent. More importantly, this decline 
was not reversed by the economic recovery 
which ensued in 1983. Although OECD out- 
put growth has been 3.2 per cent per annum 
in the years 1982-86, the customary link bet- 
ween developed country growth2 and com- 
modity prices seemed to have snapped. Real 
commodity prices in 1985 were below their 
1982 level and were in fact at their lowest 
since the W'orld War. Low commodity prices 
have been extremely favourable for most in- 
dustrialised countries-not only have they 
ensured improved terms of trade and higher 
real income, they have also played a crucial 
role in bringing about the decline of infla- 
tion in OECD countries to the lowest level 
in2O years (see Beckerman and Jenkinson, 
1986). However, the problems for develop- 
ing countries who are dependent upon these 
exports have multiplied. 

The nature of trends in commodity prices 
may be discerned from charts 1-5. These 
charts show the movement (up to 1987) of 
an index of commodity prices in real terms, 
and are derived by deflating the commodi- 
ty price in dollars by the index of industrial 
country export unit values in dollars. Chart 
1 shows the development of the index of 33 
commodities (excluding energy); the sharp 
decline in 1980 is followd by a minor 
recovery in 1983, but this soon collapses. 
Chart 2 shows the behaviour of the index 
of food; here the collapse of the nlid-1980s 
is even more pronounced. A similar feature 
can be noticed in Chart 3, for beverages. The 
trend in raw materials is somewhat better, 
with a hint of a recovery in prices in the re- 
cent past (see Chart 4). The index of metals 
(Chart 5) also shows a substantial decline 
although there has been a partial improve- 
ment in prices of late. It must be pointed out 
that the recent recoveryin commodity prices 
has been extremely limited-real prices in 
December 1987 were still 20 per cent below 
their average level of 1980-84, and the latest 
(1988) IMF World Economic Outlook fore- 
casts that future prices are likely to stabilise 
at the levels of early 1988. 

Before proceeding to a discussion of the 
econometrics of commodity prices, it might 
be useful to outline the major developments 
in the international economy in the 1980s 
which impinge upon commodity markets. 

The eariy years of the decade were marked 
by severe recession in the industrialised coun- 

tries, mainly as a result of restrictive 
monetary policies which were aimed at 
reducing inflation. Between 1979 and 1982, 
output in the industrialised countries grew 
at less than 1 per cent per year, as compared 
to 4 per cent in the period 1976:79. The ef- 
fect of slow growth on commodity markets 
was compounded by ligh interest rates- 
short-term rates were up to 7 per cent greater 
than inflation in the early 1980s, and real 
rates have remained extremely high since, at 
about 4 per cent. This may be contrasted 
with the negative real rates which charac- 
terised most of the 1970s. These high interest 
rates, which were an important inducement 
to reduce commodity stocks, were mainly 
due to the pursuit of a restrictive monetary 
policy by the United States in conjunction 
with a huge fiscal deficit. These policies also 
resulted in a huge appreciation of the US 
dollar, which rose by almost 60 per cent bet- 
ween the end of 1980 and early 1985. Subse- 
quently this appreciation has been reversed, 
although the budget and current account 
deficit of the United States persists, putting 
pressure on interest rates world-wide. Since 
much of developing country debt was dollar 
denominated, the rise of the dollar and in- 
terest rates resulted in a big increase in the 
debt burden of borrowers, causing the crisis 
of 1981-82. Since then, the indebted coun- 
tries have been forced to implement austerity 
policies to reduce their imports and augment 
exports in okder to service their debt. One 
way of earning more foreign exchange has 
been through real exchange rate devalu- 
ations--the latest (1988) IMF World 
Economic Outlook' documents that real ex- 
change rates in the developing world today 
are substantially depreciated in relation to 
the past. Since the balance of payments dif- 
ficulties of the developing world are far from 
over, these policies seem set to continue in 
the near future. 

A central question in understanding com- 
modity markets is an explanation for the col- 
lapse of commodity prices in the 1980s, and 
for the failure of prices to recover even when 
output growth improved in the OECD coun- 
tries. The favoured method for analysing the 
determinants of commodity prices remains 
econometric, and it is on econometrically 
estimated commodity price equations that 
we focus upon in this section. A key fact. 
regarding such econometric equations is that 
mnost estimated equations have turned out 
to be unstable in the 1980s, predicting real 
commodity prices substantially higher than 
actually materialised. This has been reflected 
in the fact that most price forecasts 
emanating from international institutions 
such as the OECD, the World Bank or the 
IMF have consistently overshot actual per- 
formance. Indeed, a recent study by Warr 
(1988) finds that the World Bank's com- 
modity price projections are not statistically 
efficient and overpredict prices for a number 
of commodities.3 This appears to be related 
to the effect of exchange rate fluctuations 
upon real commodity prices. With the rise 
of the dollar in the first half of the decade, 

dollar commodity prices have fallen substan- 
tially. While this is not in itself surprising, 
since a rise in dollar value may be expected 
to raise commodity prices in terms of say 
German marks while reducing it in dollar 
terms, without any major effect upon the in- 
dex in terms of a weighted average of in- 
dustrial country export pnces, the surprising 
thing is the magnitude of the negative ef- 
fect. Dornbusch (1985) found the elasticity 
of the dollar commodity price with respect 
to the dollar value to be - p.5, while 
Beenstock (1987) finds an elaslicity of -1.4. 
This implies that a rise in dollar values 
reduces real commodity prices not merely 
for the United States, but also for other 
OECD countries. It may be noted that these 
estimates allow for OECD output and in- 
terest rate effects, i e, they measure the 
response of commodity prices to dollar ap- 
preciation over and above any decline which 
is attributable to the rise in interest rates or 
output deflation in this period. These fin- 
dings show that the steep rise in the value 
of the dollar has had a negative impact upon 
developing countries, not only by raising the 
real value of dollar denominated debt, but 
also by sqtLeezing the terms of trade of 
primary products. This empirical result 
showing that dollar commodity prices react 
to an increase in the dollar value with an 
elasticity greater than unity, is contrary to 
the predictions of theory, The relation bet- 
ween exchange rates and commodity prices 
was set forward by Ridler and Yandle (1972) 
and developed further by Gilbert (1987), and 
this theoretical analysis predicts that the 
elasticity of the dollar price of commodities 
with respect to the value of the dollar should 
lie below unity, and probably around 
0.6 - 9.8. An explanation of why commodity 
prices over-reactgd to the appreciation of the 
dollar seems important in explaining the low 
level of real commodity prices in the 1980s. 

The hypothesis offered by Dornbusch 
(1985) to explain this link between dollar 
appreciation and commodity values lies in 
terms of the supply side. Dornbusch argues 
that many developing countries may have 
responded to the dollar appreciation by 
depreciating their currency in real terms, i e, 
by devaluing vis-a-vis the dollar more than 
other industrial countries..Consequently, the 
dollar appreciation may have induced large 
real exchange rate devaluations in develop- 
ing countries, resulting in an expansion of 
export supplies, causing downward pressure 
on commodity prices. Many developing 
countries were forced to resort to real 
devaluations due to theincreased real burden 
of dollar denominated debt, as well as the 
balance of payments difficulties induced by 
the world recession. The hypothesis is that 
with the rise, of the dollar and the rise in 
world interest rates, many developing coun- 
tries faced a sharp rise in debt repayments, 
and were forced to expand export supplies 
in order to boost export earnings. This rise 
in export supplies was responsible for the fall 
in commodity prices. 

This question has been taken up more 
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systematically by Gilbert (1987) and Chang 
(1987). Gilbert (1987) estimates an equation 
for the dollar commodity price, using 
quarterly data from 1965 to 1986. This equa- 
tion is estimated for the World Bank 33 com- 
modity index (excluding energy), as well as 
the three main sub-indices-food, agricul- 
tural non-food and metals and mineral.4 
Our focus is on the relation between ex- 
change ratesand commodity prices, and one 
important modification that Gilbert in- 
troduces ts to use a more appropriate index 
of the dollar exchange rate that the IMF 
MERM index. The MERM index is based 
ori a weighted average of exchange rates, 
with weights based upon the importance of 
countries to US trade, which is clearly un- 
suitable when one is concerned with the ef- 
fects on commodity prices. Instead, an in- 
dex of dollar value based upon OECD gross 
domestic weights is used, which is clearly 
more appropriate. The explanatory variables 
include those normally used such as OECD 
output growth, interest rates and the value 
of the dollar. In addition, to test the 
hypothesis that debt service requirements 
have contributed to low commodity prices, 
the logarithm of the debt service.commodity 
price index ratio is also used. This reflects 
the idea that with a higher debt service 
burden relative toexport earnings, countries 
increase commodity exports, with a conse- 
quent ?iegative effect upon commodity 
prices. 

The empirical results provide some sup- 
port for the hypothesis that debt-induced 
supply shifts have been important in the 
decline in commodity prices. The first fin- 
ding is the distinction between the compen- 
sated and uncompensated elasticities of the 
commodity price with respect to the dollar 
exchange rate. The compensated elasticity 
allows for the real debt effect and therefore 
is an estimate of the effect of a change in 
dollar value keeping the debt service ratio 
constant, whereas the uncompensated elasti- 
city considers the total effect. Gilbert finds 
that the compensated elasticity lies in the 
range [0.6, 0.8] for the aggregate index, in 
line with the Ridler and Yandle theoretical 
results. The evidence for debt effects is par- 
ticularly strong in foods, resulting in an un- 
compensated elasticity of [0.9, 1.1], while the 
compensated elasticity is 0.76. The evidence 
for debt-related effects is somewhat less 
clear-cut for agricultural non-foods, and 
weak for metals and minerals where the dif- 
ference between compensated and uncompen- 
sated elasticities is not very large. On the 
basis of these results there seems to be some 
evidence that debt-induced supply shifts are 
partially responsible for depressed com- 
modity prices, particularly since they seem 
to be the only coherent explanation for the 
large negative effects of dollar appreciation 
upon commodity prices.5 

While Gilbert's conclusions have been 
questioned by Chang (1987), it seems to us 
that his arguments are not very persuasive. 
The ealternative equatnons estimated by 
Chang, which purport to show the irrele- 

vance of debt related effects, seem improper- 
ly specified and fit worse than Gilbert's.6 

To summarise, there seems to be -some 
evidence in favour of the hypothesis that the 
increased burden of debt faced by many 
primary producing countries has been par- 
tially responsible for weak commodity priceS 
in the 1980s. While the evidence is not con- 
clusive, there does not seem to be any other 
convincing explanation for the behaviour of 
commodity prices. In addition, such an ex- 
planation can also enable us to make sense 
of the extremely large effects of the dollar 
appreciation. Of course, such a hypothesis 
cannot be adequately tested at the aggregate 
level. What is needed is a more detai!^i 
investigation of individual commodity 
markets in order to see whether the balance 
of payments requirements of primary pro- 
ducers have resulted in efforts to boost ex- 
port supplies by exchange rate devaluations 
and other means. The effects of these 
measures upon actual supplies and com- 
modity prices also merit further investiga- 
tion. A study of inter-country differentials 
in export performance can also shed light 
on this question. 

III 
Devaluation, Producer Incentives 
and Export Supply: An Analysis 
of the International Tea Market 

In this section we take up a single com- 
modity market in order to consider in more 
detail the questions raised in the previous 
section. In particular, we consider the ques- 
tion of devaluation and producer price in- 
centives, in order to see whether such policies 
may have led to over-supply and downward 
pressure upon prices. The choice of tea was 
dictated by several considerations. We have 
already seen that the over-supply and debt 
related effects were most clearly indicated 
in the index of foods, suggesting that fur- 
ther analysis be focused on a commfodity 
beloning to this category. Tea is one of 
UNCTAD's list of 16 core commodities, with 
85 per cent of world exports being made by 
developing countries.' Exports are highly 
concentrated upon four countries (India, Sri 
Lanka, China and Kenya) accounting for 
two-thirds of world exports. The high eon- 
centration of exports makes the interdepen- 
dence between commodity producers parti- 
cularly relevant from a policy perspective, 
since the fewness of numbers makes an ex- 
plicit allowance for such interdependence 
easier. In addition, three of the above four 
countries belong to the Commonwealth, and 
are also the main producers of black tea. 

Long-term trends in the tea market have 
been adverse for producers. The product 
exhibits a very low income-elasticity of 
demand at high levels of income, so that 
demand from developed countries has been 
sitagnant. In addition, consumer tastes have 
been switching away towards coffee and syn- 
thetic substitutes in the main export markets 
such as the Unkited Kingdom. As a result, 

industrial market economies imports fell 
by 0.6 per cent per annum in the years 
1971-1984. Both because of population 
growth and a possible higher. income elastici- 
ty at lower levels of income, developing 
country imports of tea grew at 4.7 per cent- 
per annum over the same period, enabling 
the exporters to increase sipjplies at 2.4 per 
cent per annum. Excess supply has also been 
mitigated by the growth of demand in some 
of the main producing couritries, such as 
India, where the domestic market has 
become increasingly important. T}aditionally, 
India and Sri Lanka, and to a lesser extent 
Indonesia held a monopoly of the black tea 
market, supplying almost 90 per cent of 

-world exports at the end of the war. Their 
market share has been eroded by the rise of 
the newer producers in Africa, in particular 
Kenya, and to a lesser extent, Malawi, 
Tanzania and Mozarnbique. The importance 
of tea to the balance of payments of these 
countries is also obvious from Table 2. 
Sri Lanka, Kenya and Malawi are strongly 
dependent upon tea export earnings, with 
almost a third of revenue being earned by 
the single crop in the case of Sri Lanka. 

Chart 6 shows the developments in the in- 
ternational tea price in real terms since 1959. 
Once again we deflate the tea price in dollars 
by an index of industrial country unit export 
values in dollars to get a measure of the real 
price. The picture is clearly one of long-term 
decline in the terms of trade of tea vis-a-vis 
industrial commodities. The index of the real 

TABLE 1: SHARES OF MAJOR EXPORTERS IN 
WORLD TEA ExPORTm 

(Per cent) 

Region/Country Average Share 
(1981-83) 

Asia 66.4 
Bangladesh 2.4 
China 12.8 
India 26.6 
Sri Lanka 18.2. 

Africa 15.0 
Kenya 8.9 
Malawi 2.3 
Mozambique 0.9 
Tanzania 1.1 

Developing Countries 84.6 

Source: United Nations. 

TABLE 2: SHARE OF TEA IN TOTAL EXPORTS OF 
MAJOR PRODUCERS 

(Per cent) 

Producers Average Share 
(1981-83) 

Bangladesh 6.4 
China 1.1 
India 5.6 
Sri Lanka 31.3 
Kenya 15.6 
Malawi 16.9 
Mozambique 7.9 
Tanzania 4.3 

Source: United Nations. 
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CHART-: NON-FUEL COMMODITY PRICE INDEX, 1960-1987 
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CHART 3: PRICE INDEX OF BEVERAGES, 1960-1987 
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price of tea in 1987 was less than a third of 
its level in 1959. One aspect needs comment: 
the sharp rise in prices in 1984. This was due 
to the imposition of export curbs by the 
Indian government in order to moderate 
domestic tea prices. It is striking that this 
episode was so ephem ral, with the price of 
tea falling below its 1982 level by 1986, and 
continuing to decline in 1987. 

The methodology of our study needs to 
be explained first. The question we ask is: 
to what extent have devaluation and export 
promotion policies been responsible for an 
increase in export supply in the main expor- 
ting countries, thereby putting downward 
pressure upon tea prices? hI the first in- 
stance, we examine the policy environment 
in the main black tea producing countries,8 
and detail the nature in which incentives in 
the export sector have been altered by 
government policy. Subsequently, we 
examine the effect of these changes in incen- 
tives upon export supplies. We estimate ex- 
port supply functions for the main black tea 
producers, in order to see the nature of.the 
relevant supply elasticities. Finally these 
results, together with information regarding 
demand developments are assessed irl order 
to arrive at some tentative conclusions as to 
the validity of the hypothesis under 
question. 

EXCHANGE RATES AND EXPORT 
INCENTIVES IN SELECTED COUNTRIES 

Economic theory tells us that the supply 
of tea from the producers in any country 
depends upon the real'price of tea received 
by producers. This real price is simply the 
tea price paid in domestic currency to pro- 
ducers, deflated by an index of input prices, 
as well as prices in other sectors of the 
ecopomy. For simplicity we can take the con- 
sumer price index as the relevant deflator.9 
In the absence of any taxes or subsidies to 
'roducers, the real producer price is simply 
the product of the real international tea price 
and the real exchange rate. Consequently, the 
percentage variation in the real producer 
price can be decomposed into the percen- 
tage change in the real international price 
of tea and the percentage change in the real 
exchange rate. Variations in the real price of 
tea have already been considered in the in- 
troduction to this section. There has been 
some controversy about the appropriate 
measure Qf the real exchange rate (see for 
instance Wickham, 1987). For our purpose, 
since we are concerned with the.profitability 
of exporting a primary cQmmodity, the 
simplest measure. seems t4he most appro- 
priate as well. The real exchange rate is 
defined as the product of the annual average 
exchange rate in dollars (the price of one 
doltar in terms of domestic currency) and 
the price index of industrial country exports 
in dollars deflated by the domestic consumer 
price index. Variations in this real exchange 
rate index depend upon nominal exchange 
rate changes as well as relative rates of 
,inflatoxio.. 

Chart 7 shows Kenya's real exchange rate 
over this period. It is clear that Kenya has 
had a trend towards a real exchange rate 
devaluation since the late 1970s. Exchange 
rate policy has favoured the tradable sectors, 
and in the case of tea, has partially alleviated 
the costs to producers of the decline in the 
terms of trade. 

Chart 8 shows Sri Lanka's real exchange 
rate. In Sri Lanka's case, there was a tendency 
towards a real exchange rate appreciation in 
the early 1980s, but this has been reversed 
recently. 

Chart 9 shows that India's real exchange 
rate, which also had a tendency towards ap- 
preciation until 1982, has depreciated 
subsequently. 

Apart from real exchange rate variations 
and changes in the real tea price on inter- 
national markets, the extent of producer sub- 
sidies/export taxes can also clearly vary. 
Data on this are difficult to get, and it is not 
clear how one can allow for this. In the case 
of Kenya however, we have been able to get 
the actual producer price, which when 
deflated, is clearly the relevant variable. 

Finally, the extent of import protection is 
clearly important. Several countries have em- 
barked upon policies of import liberalisa- 
tion in the recent period. Such policies 
reduce incentives for import substitution, 
and increase the effective rates of return in 
export industries. Kenya has embarked upon 
such a policy in the 1980s, while Sri Lanka 
has undertaken a substantial degree of im- 
port liberalisation since 1977. India has also 
done some import liberalisation; however, 
this has not been on the same scale as the 
other two countries. 

Charts 10-12 show the behaviour of tea 
export volumes in the three countries. Ex- 
port volume shows strong growth in the 
Kenyan case, but is stagnant, with some 
tendency to decline, in both Sri Lanka and 
India. 

The econometric estimation of export 
supply functions poses major problems. In 
the first instance, gestation lag between plan- 
ting and production is long in the tea in- 
dustry, typically being about six years. This 
implies that productive capacity in any year 
depends upon decisions taken six years ago, 
on the basis ot expectations about future 
prices prevailing at that time. This in turn 
must involve expectations as regards the 
development of international prices, and 
about exchange rate policy, domestic infla- 
tion, as well as a whole host of other incen- 
tives such as producer taxes/subsidies. Ideal- 
ly, one should model these expectations, 
perhaps by a recursive autoregression. In 
practice it proves almost impossible to 
estimate such an equation due ta the limnited 
number of observations, and major struc- 
tural changes. 0 The entire period since the 
1950s has been one of a structural shift in 
the international tea market. Kenya, the new 
producer, has rapidly increased its market 
share, while India and Sri Lanka, the esta- 
blished producers, have remained stagnant 

in terms of export quantities. Econometric 
estimation would have to take into account 
these complex factors, and these problems 
are more fully discussed in Bhaskar (1988). 
In this paper we merely report our findings. 

Kenya 

The econometric estimation was most suc- 
cessful in the case of Kenya. For all estima- 
tions conducted in periods afterJ$68L' the 
real producer price of tea was adimportant 
determinant of export supplies, and the price 
elasticity of supply was approximately 0.5. 
In other words, a 1 per cent increase in the 
producer price induced a 1.5 per cent in-. 
crease in export volume of tea. However, the 
years before 1968 seem to indicate the lack 
of a clear price response. One explanation 
may be that the years 1960-68 include the 
final years of colonial rule and the first years 
of independent Kenya. The political uncer- 
tainties during this period, particularly 
among expatriates, could well be responsible 
for this phenomenon. 

As we discussed earlier, incentives for ex- 
port production may not be completely cap- 
tured by the real producer price of tea alone 
Another important factor may be the incen- 
tives for import substitution; import libera- 
lisation may increase the incentives for ex- 
port sales by shifting resources away from 
import substitution industries. To allow for 
this possibility we constructed an index of 
the rate of import duty; this turned out to 
have a negative effect on export supply, 
although the coefficient was not significant 
at the 5 per cent level (the t-statistic was 1.6). 

Sri Lanka 

The Sri Lankan tea industry has perform- 
ed relatively poorly since the war. The in- 
dex of export volume has remained stagnant; 
it was 102 in 1960, 100 in 1980, and 113 in 
1986. Exports in the 1980s have remained 
well below their peak of 123 in 1965. Sri 
Lanka has lost market share as well, from 
26 per cent of world exports in 1949-51 to 
18.2 per cent in 1981-83. However, tea con- 
tinues to play an important part in the Sri 
Lankan economy and exports, providing 31.3 
per cent of export revenue in 1981-83. 

The results on export supply respon- 
siveness were less clear-cut than in the case 
of Kenya. The estimated equations gave 
more or less similar results regardless of the 
sample period. In All cases,the coefficient 
on prices had the expected sign, but-was not 
significantly greater than zero at the 5 per 
cent level of significance. The point estimate 
of the elasticity of supply was also lower at 
approximately 0.1. This is clearly a fairly low 
elasticity. The performance of the equation 
was much pqorer than in the caso of Kenya 
and the presence of a negative time trend 
brings out the relative stagnation of the Sri 
Lankan tea industry, with a tendency of out- 
put to decline. The responsiveness of supply 
to prices also seems fairly low. The lack of 
pricrresponsiviness may also be a reflection 
of the structural changes brought about in 
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CHART 5: PRICE INDEX OF METALS, 1960-1987 
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CHART 6: INTERNATIONAL PRICE OF TEA, 1960-1987 
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CHART 7: REAL EXCHANGE RATE OF KENYA, 1960-1987 
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the industry in the early 1970s. The govern- 
ment carried out a land reform and many 
estates were nationalised, and began operat- 
ing as public enterprises. These publicly 
owned companies were less concerned with 
profit maximisation than with other goals 
sueh as employment maintenance and en- 
suring foreign exchange earnings. Such a 
motivation would make downward adjust- 
ment of supply less likely should the price 
of tea fall in tht international market-since 
tea provides.almost a third of Sri Lankan 
foreign exchange earnings this would have 
serious effect oin the balance of payments. 
In such a situation the government would 
be more interested in boosting exports to 
earn foreign exchange even if prices were un- 
profitable. Such factors could make for low 
supply elasticities in the industry. 

India 

India has long been the major player in 
the international tea market. While its share 
of the international tea market has declin- 
ed from 49 per cent in 1949-51 to 26.6 per 
cent in 1981-83, it still remains the largest 
Troducer and exporter. A major difference 
as compared to the other countrigs in our 
study is that India is also an important con- 
sumer of tea. The domestic market has 
grown rapidly, and domestic absorption has 
been an important reason limiting the over- 
supply in the tea maiket. The importance 
of domestic consumer interests was brought 
home sharply by the events of 1984, when 
the Indian government curtailed tea exports 
in order to moderate domestic prices, thereby 
sending international prices skyrocketing, 
albeit for a very brief period. Further, the 
Indian exports are considerably more diver- 
sified than either Kenya or Sri Lanka, with 
tea contributing only 5.6 per cent of export 
earnings in 1981-83. 

Estimation of an export supply function 
proved most troublesome in the Indian case. 
Despite trying a number of specifications, 
we were unable to find a satisfactory equa- 
tion. In most estimations the coefficient on 
the producer price turned out to be negative. 
Nor is this explainable on theoretical 
grounds. The plantation sector consists 
mainly of profit maximising firms, and pea- 
sant production or the state sector are not 
relevant. 

We are now in a position fo summarise 
the results of our study of the international 
tea market. The elasticity of supply does not 
seem to be very high in the international tea 
market. This seemns to be the case particular- 
ly for the two largest producers, India and 
Sri Lanka. In the case of Kenya there is more 
evidence of supply responsiveness. Conse- 
quently, there does not seem to be very 
strong evidence in favour of the hypothesis 
that exchange rate policies have encouraged 
oversupply in the international tea market. 
Perhaps one might be able to argue that in 
the absence of exchange rate devaluations, 
the collapse of tea prices in the 1980s might 
have bro?zght about supply adjustments in 

the main producing countries, with some 
reduction in capacity. An evaluation of this 
hypothesis would however have to consider 
alternative policy scenarios in individual 
countries, something which is beyond the 
scope of this study. 

Our study also suggests that demand fac- 
tors may have played an important role in 
the tea market, in a way whicn is not often 
noted. It is clear that the ntain increase in 
the demand for tea in recent years has been 
from the developing countries. Whereas de- 
mand in the industrial countries has declin- 
ed, consumption in the developing world has 
growrt at 4.7 per cent per annum. This is also 
consistent with the low income elasticity of 
demand for tea at high levels of income, with 
demand being more responsive to income 
when income is low. One of the factors 
behind the slow growth of demand in the 
1980s is therefore likely to be the stagnation 
in living standards, with absolute decline in 
some instances, in the developing world. Due 
to the debt crisis and the fall in price of other 
commodities, incomes have been squeezed, 
thus squeezing demand. 

IV 
Trends in Real Exchange Rates 

among Major Commodity 
Producers 

Rather than follow up our study of the 
tea industry with another commodity study, 
we pursue a different tack in this section. We 
consider the behaviour of real exchange rates 
in countries which are important commodity 
producers. We take up those countries which 
produce an important share of the total 
value of commodities traded on the inter- 
national market, and consider whether 
exchange rate policies have been such as to 
give rise to a tendency towards over-supply 
in these countries. More specifically, we base 
our choice of countries upon their shares in 
the total trade of the World Bank's 33 com- 
modities. We exclude those countries which 
are mainly oil producers. The sample of 
countries chosen consists of Argentina, 
Brazil, Colombia, Malaysia, Indonesia and 
Thailand. TWo other countries, Chile and (to 
a lesser extent) Philippines, are also impor- 
tant commodity producers. However, a study 
of the evolution of their real exchange rates 
has already been conducted by Wickham 
(1987), and we can draw upon his results to 
extend our discussion. Table 3 shows the 
share of these countries in total commodity 
trade; those countries which are significant 
oil exporters are marked with an asterisk. 

To give an idea of the importance of these 
countries, we can consider their market 
shares of individual commodity exports. 
Argentina has 8.7 per cent of the maize 
market, 5.9 per cent of the groundnut 
market, over 5 per cent of the markets for 
wool beef and wheat, and 61 per cent of the 
mark&t for linseed oil. Brazil has 20 per cent 
of th& coffee market, 12 per cent of the 
cocoa market, 25 per cent of the market for 

iron ore, 13.5 per cent of bauxite, 13 per cent 
of manganese, 32 per cent of sisal, 10 per 
cent of tobacco, and 6 per cent of sugar. In- 
donesia has 25 per cent of the rubber market 
and 13 per cent of tin. Malaysia has 70 per 
cent of palm oil, 47 per cent of rubber and 
29 per cent of tin. Thailand has 22 per cent 
of rice, 15 per cent of rubber ai 13 per cent 
of tin. Philippines has 27 per cent of copra, 
Chile has 22 per cent of copper and-25 per 
cent of fishmeal, and ColomIj s 16 per 
cent of the coffee market." 

Since these countries are the most impor- 
tant players in international commodity 
markets, supply conditions in aggregate are 

likelp to be dominated by their internal 
wcrn ic developments. Charts 13-18 show 
our calculations for real exchange rates in 
these countries between 1978 and 1987. The 
three Latin American countries have under- 
gone substantial real exchange rate devalua- 
tions in this period. The trend has not been 
uniform, as one might expect given the high 
inflation rates which have characterised these 
economies, but the overall movement of the 
real exchange has been upward. The magni- 
tude of real devaluations has been parti- 
cularly great in Argentina and Colombia. 
Turning to South-East Asia, Indonesia has 
undertaken a major devaluation. The ex- 
perience of both Malaysia and Thailand has 
been rather different. Both these countries 
experienced real appreciations in the early 
eighties, but this has been reversed by 
depreciations since. Their exchange rates do 
not show any significant trend over the en- 
tire period as a whole. In addition, 
Wickham's analysis (1987) shows that Chile 
and Philippines have appreciated in real 
terms in the recent period. 

In terms of the importance of countries 
in the commodity markets, it therefore seems 
that exchange rate depreciations have been, 
significant. In our sample, three important 
countries (Argentina, Brazil and Indonesia) 
have had big devaluations, and so has Col- 
ombia. It is difficult to argue conclusively, 
on the basis of this evidence, that such 
policies have been primarily responsible for 
over-supply in commodity markets. How- 
ever, it is clear that such exchange rates 
changes aggravate the disequilibrium in 
commodity markets, by preventing supply 

TABLE 3: SHARES OF SELECTED COUNTRIES IN 

TOTAL COMMODITY EXPORTS OF THE WORLD 
(Per cent) 

Country Average Share 
(1981-83) 

Argentina 0.8 
Brazil 1.5 
Chile 0.6 
Colombia 0.5 
Indonesia* 3.4 
Malaysia* 2.2 
Philippines 0.5 
Thailand 0.7 

* Significant oil exporters. 
Source: United Nations. 
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CHART 9: REAL EXCHANGE RATE OF INDIA, 1960-1987 
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CHART 10: QUANTITY OF TEA EXPORTS, KENYA, 1960-1987 
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CHART 11: QUANTITY OF TEA ExpoRTs, SRI LANKA, 1960-1987 
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CHART 12: QUANTITY OF TEA EXPORTS, INDIA, 1960-1987 
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CHART 13: REAL EXCHANGE RATE OF ARGENTINA, 1978-1987 
(1980= 100) 
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CHART 14: REAL EXCHANGE RATE OF BRAZIL, 1978-1987 
(1980=100) 
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reductions. The recent weakness of com- 
podity prices can perhaps be explained in 

such terms. With many countries facing a 
continuing debt burden and balance of 
payments difficulties, and adopting policies 
to at least retain if not increase export shares, 
adjustments in supply will be further 
delayed. 

In addition, there is another factor mak- 
ing for excess supply. Metals and minerals 
are often produced by para-statal organisa- 
tions, whose objectives are closely linked to 
those of national governments. Even in the 
absence of exchange rate depreciations, such 
firms can pursue goals such as maximising 
export revenue without a concern only about 
profits. Anecdotal evidence exists for such 
behaviour, for example, iu the case of 
Chilean copper exports.'2 

V 

Interdependence, International 
tnstitutions and Economic Policy 

Commodity markets can, in some respects 
be characterised as a situation of "competi- 
tion among the few". Although the indi- 
vidual producers of a commodity like tea 
may beatomistic, with noJmarket power, the 

countries concerned often have a large share 
of the market. Since the incentives affecting 
the individual producer are determined at 
the level of the government, economic policy 
clearly must take into account the 'largeness' 
of the country concerned. This in itself is 
well established and uncontroversial. Tradi- 
tional trade theory argues for the need for 
an optimum export tax in the case where the 
country is a major supplier on the world 
market, and where the export product is pro- 
duced competitively (see, for example, 
Corden, 1974 for a discussion). However, not 
much attention has been focused upon the 
problem of interdependence, when producers 
are few, and where each's policy exerts a 
powerful influence upon the other's export 
earnings.'3 In this section we propose to 
take into account some implications of this 
interdependence, and to consider their im- 
plications for exchange rate and export 
policy. 

Consider now an individual country, 
deciding to provide the optimum level of ex- 
port incentives from its point of view. The 
hi er the level of export incentives for the 
priary product, the larger its supply, and 
hente lower the international price. From the 
.indiOidual country's point of view, the op- 

timum outcome is such that it balances the 
cost to itself of a lower price against the 
benefit of additional sales. It need not take 
into account the effect of this lower price 
upon other producers. In other words, if 
each country chooses the export incentives 
according to its own interest, the resulting 
outcome is strictly inferior for all exporting 
countries concerned. If countries could co- 
operate, and provide lower incentives to their 
primary producers, they could all do better. 

While this argument is perfectly true, it 
may well be objected that the countries con- 
cerned will not co-operate, since such co- 
operation is fundamentally unstable. Each 
country will be moved by its own self-interest 
to break any co-operative agreement by ex- 
panding incentives for its own exporters. 
This argument however fails to take account 
of the fact that countries have typically not 
provided high levels of incentives for their 
primary producers. International institutions 
such as the IMF or the World Bank have 
shown us that many countries often follow 
policies which are not designed to encourage 
export production, and have argued that a 
reversal of such policies is necessary for an 
improvement in their economic perfor- 
mance. This suggests that political pressure 
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CHART 15: REAL EXCHANGE RATE OF COLOMBIA, 1978-1987 
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CHART 16: REAL EXCHANGE RATE OF INDONESIA, 1978-1987 
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CHART 17: REAL EXCHANGE RATE OF MALAYSIA, 1978-1987 
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CHART 18: REAL EXCHANGE RATE OF THAILAND, 1978-1987 
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groups exist, which would make for a lower 
degree of export orientation. The role of in- 
ternational organisations has often been to 
exert pressure for an export orientation in 
economic policy. 

The arguments presented here suggest that 
an international organisation which is con- 
cerned abouit the export performance and 
balance of payments of a group of countries 
should take the interdependence between 
them into account. Even if it be the case that 
it would be optimal (in welfare terms) for 
each counitry to maximise its export earn- 
ings, the optimnal policy suggested by the 
organisation should be different. More 
specifically, the countries concerned can 
maximise export revenue by each individual 
country not maximising its own revenue. On 
the other hand, should each country try to 
maximise its own export earnings, the net 
effect would be lower export revenue. 

This also suggests that an evaluation of 
the policy recommendations of international 
organisations should take into account the 
effects of these policies upon all the coun- 
tries which are affected by the policy, rather 
than merely the speific country to which 
the policy is addressed. That such a perspec- 
tive is important is in fact suggested by 
Camdessus, Managing Director of the Fund, 
who declared that the objective was "to 
focus the attention of each country on the 
consequences of its actions for the others 
and for the rest of the world, and to help 
to evaluate the consistency of national 
policies with objectives for the group as a 
wholes' This also implies that the standards 
of assessment of Fund stabilisation policies 
must be different. It is also usual, in discus- 
sing policy alternatives, to compare coun- 
tries who have adopted different policies, 
and to see which one has done best. This 
procedure is not very useful, since the coun- 
try which adopts a policy of export promo- 
tion may do better than one which does not. 
However, both countries may have done bet- 
ter had neither undertaken such policies. 

In conclusion, one may suggest that 
policies in developing countries should be 
such as they do not aggravate the fundamen- 
tal over-supply in commodity markets, and 
enable a downward adjustment of supply 
potential. These adjustments are difficult in 
a situation of chronic debt and balance of 
payments difficulties, when countries are at- 
tempting willy-nilly to expand their exports. 
One alternative would be for such countries 
to expand manufactured exports without 
stimulating commodity sipplies. For in- 
stance, a policy which could achieve such a 
goal could be a devaluation coupled with a 
tax upon primary exports. This would per- 
mit import substitution and export promo- 
tion in manufactures without increasing 
commodity supplies. Politically however, 
such taxes may be difficult to impose in con- 
ditions where real commodity prices have 
seen such sharp declines, and where primary 
producers have seen sharp cuts in living stan- 
dards. Anothier alternative coulld be the pro- 
motion of manufactured export and import 

substitutes specifically, via tariffs and export 
subsidies. Although such a policy is equi- 
valent in economic terms to one of taxing 
primary exports while resorting to a devalua- 
tion, it may be politically less difficult to 
impose. Diversification into manufactured 
exports may have its own problems (in- 
cluding the possibility that the fallacy of 
composition operates here as well), but these 
are likely to be less severe than the outlook 
in commodity markets unless fundamental 
supply adjustments take place in the near 
future. 

Notes 

[I am grateful to David Bevan, Paul Collier, 
Bunt Ghosh, Christopher Gilbert and Ganeshan 
Wignaraja for discussions. My special debt is 
to Hans Singer for his numerous suggestions 
and detailed comments on earlier versions of 
this paper, and to S K Rao for his comments 
and encouragement. Needless to add, I alone 
am responsible for the views expressed here and 
any errors.] 

1 See Ghosh et al (1987) for an evaluation of 
commodity price stabilisation. 

2' See Dornbusch (1985) for a demonstration 
of the close relation between developed 
country growth and real commodity prices. 

3 Singer (1988) arguies that since actual prices 
have clearly fallen short of forecasts, this 
should constitute grounds for debt relief to 
borrowers whose debts were incurred on the 
basis of such forecasts. 

4 The estimated models are developed from 
the general to parsimonious strategy sug- 
gested by Sargan and Hendry, and have an 
error-correction representation. 

5 Of course it is possible that there might be 
some other explanation for the apparent 
large effect of the dollar appreciation upon 
commodity prices. The early 1980s were a 
turbulent time for the world economy, and 
other factors may have played a role in the 
collapse of commodity prices. 

6 Chang makes a number of criticisms of 
Gilbert's methodology: firstly, he questions 
CGilbert's error correction specification and 
criticises the regression of the change in 
commodity prices upon (among other 
things) the level of debt service, and argues 
that higher level of debt service will result 
in lower commodity prices rather than fall- 
ing commodity prices. This criticism is 
clearly misplaced, since, in the error correc- 
tion specification, the change in the depen- 
dent variable is related to the deviation from 
the equilibrium relationship between the 
levels of the dependent and explanatory 
vatiables. The equilibrium relationship is 
clearly specified in levels, so that the change 
in commodity price will be zero once 
equilibrium is established between the level 
of commodity prices and the debt service 
ratio. Chang conducts an alternative estima- 
tion which purports to show that the debt 
service ratio has no significant effect upon 
commodity prices. He estimates an equa- 
tion in levels, which does not include the 
lagged dependent variable among the 
regressors. This seems dangerous given the 
importance of lagged adjustment in export 
supplies, and not surprisingly he finds 
evidence of positive serial correlation of the 
residuals, indicating dynamic misspecifica- 
tion. A second estimation is performed 
where the first difference of the coramodi- 

ty price index is regressed upon a distributed 
lag of first differences of other explanatory 
variables and upon the level of the debt ser- 
vice ratio. This procedure is misplaced since 
by differencing one loses valuable informa- 
tion about the long-run solution (see 
Granger, 1986), and in addition it makes no 
sense to estimate a relationship between 
variables of different orders of integration 
(such as the debt service ratio and the 
change in commodity prices). In any case, 
Chang's equations have a higher standard 
error than those estimated by Gilbert, and 
often have an elasticity with respect to the 
dollar exchange rate greater than unity. 

7 The figure is for 1980 and is taken from the 
United Nations Yearbook of International 
Trade Statistics. 

8 Kenya, India and Sri Lanka are examined 
in detail. The main country which is exclud- 
ed is China, and this is because the effects 
of exchange rate policy will be quite dif- 
ferent in a planned economy. 

9 Note that this may not be strictly correct 
if there is a divergence between trends in 
consumer prices and input prices. Maizels 
(1986) makes this point particularly in the 
context of wages, if wages rise less than out- 
put prices, as is often the case in devalua- 
tions, the incentives to export may be 
greater than suggested by our index of the 
real exchange rate. 

10 For other attempts to model export supply 
see Goldstein and Khan (1978) or Hussain 
and Thirlwall (1984). Bond (1983) and 
Adams and Behrman.(1982) contain some 
recent estimates of supply elasticities in 
commodity markets. 

11 All figures are based on an average of 
1981-83. Two important commodity ex- 
porters in the developing world which are 
not included here are China and Cuba, since 
the implications of exchange rate changes 
are likely to be quite different in economies 
where market allocation is limited. 

12 See Gilbert and Perlman (1987) for more 
evidence o'n such supply behaviour. 

13 A few writers have discussed the "fallacy of 
composition" in the policy of export pro- 
motion in primary commodities; see 
Maizels (1986) or Overseas Development 
Institute (1988) for instance. This problem 
has also been discussed in the context of 
manufacturing exports by developing 
countries. 
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SUNDARAM FINANCE LIMITED 
MADRAS 600 002 

FORM IVA 

(See Rule 4A(1)) 

NOTICE 

it is hereby notified for the information of the public that SUNDARAM FINANCE 
LIMITED proposes to make an application to Central Govrrnment in the Department 
of Company Affairs, New Delhi, under sub-section (4) of Section 23 of the Monopolies 
and Restrictive Trade Practices Act, 1969, for approval to the take over of the whole 
or part of SUNDARAM FINANCE SERVICES LIMITED. 
BCief particulars of the proposal are as under: 
(i) Name and address of the SUNDARAM FINANCE LIMITED (SF) 

applicant : 21 Patullos Road, Madras 600 002 
(ii) Name and address of the under- : SUNDARAM FINANCE SERVICES 

taking the whole or part of which: LIMITED (SFSL) 
is proposed to be taken over and 21 Patullos Road 
the manner of take over, i.e. by Madras 600 002 
acquisition of shares, acquisition of 
control or management, whether by 
the acquisition of ownership of the 
undertaking or under any mort- Acquisition by SF to the extent of 51% 
gage, lease or licence or under any of SFSL's proposed equity of Rs. 2 cr. 
agreement or other arrangement 

(iii) Management structure of the : A public limited company managed by 
applicant the Managing/joint Managing Directors 

under the supervision and control of 
the Board of Directors 

(iv) Capital structure of 
(a) The applicant : SUNDARAM FINANCE LIMITED 

Authorised Capital 
250 lakhs Equity Shares of 
Rs. 10/- each-Rs. 25 cr. 
Issued, Subscribed & Paid-up Capital 
1,20,00,000 Equity Shares of 
Rs. 10/- each-Rs. 12 cr. 

(b) The undertaking proposed : SUNDARAM FINANCE SERVICES 
to be taken over LIMITED 

Authorised Capital 
1,00,00,000 Equity Shares of 
Rs. 10/- each-Rs. 10 cr. 
Paid-up Capital 
70k Equity Shares of Rs. 10/- each- 
Rs. 700/- being shares taken up by 
signatories to the Memorandum of 
Association 

(v) Line(s) of business of the under- : Financial services-viz. corporate 
taking which will or is likely to finance, investment/merchant banking, 
emerge as a result of the proposed portfolio management/investment 
take over counselling, stock and share broking, 

hire purchase, leasing, factoring, ven- 
ture capital, operation of mutual funds 
etc. 

(vi) Consideration for the take over : Acquisition-10,20,000 equity shares 
of Rs. 10/- each (including 70 equity 
shares held by the subscribers to the 
Memorandum) amounting to 
Rs. 1,02,0%,000/- 

(vii) Scheme of finance indicating : Entirely tom own funds 
the source(s) of finance for the 
proposed take over 

2. Any person interested in the matter may make a representation to Secrey, Depart- 
ment of Company Affairs, Government of India, Shastri Bhavan, Dr Rajendra Prasad 
Road, New Delhi, within 14 days from the date of publication of this Notice intimating 
his views on the proposal and indicating the nature of his interest therein. 

Madras for SUNDARAM FINANCE LIMITED 
9th May, 1991. S VENKATESAN 
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