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CHAPTER I

INTRODUCTION

The importance of industrialisation in achiering rapid
economic growth has been recognised in India's development

strategy ever since the inception of economic planning in the
country. Being the secondary sector in the generation of nat
ional income. industry contributes significantly to the process
of economic development. Extensive debates have taken place on
the nature of the industrialisation strategy to be pursued in
the economy since Independence. This is reflected in the
industrial policy which evolved through the various five year
plans and policy resolutions. Stupendous efforts have been
made by the government since the commencement of planning and

particularly since the 1960s to industrialise the Indian economy
and develop the infrastructural base for sustained industrial
development. It is difficult to assess the performance of the
industrial sector over the past three decades with respect to
the broad objectives of industrialisation. However. there are
certain areas in which the achievements have been clearly
significant.



The spread effect of industrialisation on the one hand,
and the locating of the industries in different regions depend
ing on favourable factors specific to those regions on the other,
led to the industrialisation of the economy widely and spacially
particularly, the backward regions. Further, with the emergence
of new centres of industry, the problem of unbalanced regional
development has been solved to a great extent in the developed
countries and, at least to a limited extent, in the developing
countries of Asia, Africa and Latin America (Gupta and singh,
1978).

Plantations preceded the emergence of the modern factory
industry in India. The growth of the urban industrial sector
transmits a number of significant dynamic impulses to the agri
cultural sector. The expansion of industries, accompanied by
growing urbanisation, provides a continuously expanding market
for various agricultural products. when the stimulus in parti
cular is given to the expansion of certain cash crops, it helps
in converting a subsistence peasant agriculture into a commer
cialised one (Gupta and Singh, 1978). As the forerunners of
modern factory industries, the plantations have a definite place
in the industrial development of India,

with the emergence of the modern industrial sector large
scale capital—intensive industries have come to occupy an import
ant place in the industrial map of India and rubber—based industry



occupies a pivotal position in it. This is evident from the
fact that the rubber manufacturing sector is the third largest
contributor to the national exchequer by way of taxes and
duties.

1.1 Evolution of Natural and Synthetic Rubber

Natural rubber, one of the most valued raw materials,
was known to man from very old times. There is evidence that
rubber was used at an early period in Ethiopia for making play
balls and other objects. From Ethiopia a ball game spread to
Egypt and then to Lydians to whom Herodotus attributed its in
vention (Schidrowitz,l954). Although the great bulk of modern
supplies is derived from plantations of Hevea Brasiliensis,
rubber is present in a wide variety of trees (RRII, 1950). The
name rubber is derived from the quality of the material in rubb
ing black lead pencil marks out of paper. Joseph Priestly, the
British Chemist, is said to have used rubber for this purpose
(Schidrowitz, 1952). In 1978 Sir Henry Wickham, defying

Brazilian law, removed thousands of seedlings from the Amazcn

area and planted them in Ceylon. From there the cultivation
spread to Southern India and the South East Asian Countries which
today hold a virtual monopoly of Natural Rubber (Kulkarni, 1971).

The high price of natural rubber in the rubber boom of
1908-10 provides the immediate impetus for the attempt to provide



a synthetic substitute for the natural material (Audrey
Donnithorne, 1958). The second world war provided a massive

incentive to developments in synthetic rubber by Cutting off
the world from South East Asia. The lead in this search was
taken by the United States of America, whose efforts have had

remarkable success. Today the output of synthetic rubber has
assumed dynamic proportions. A wide range of synthetic rubbers
of different types is now being produced all over the world.

The conventional raw materials required for manufactur

ing of synthetic rubber are petrochemicals. Now synthetic
rubber competes with natural rubber in the crucial field of tyre
manufacturing also. In fact 95 per cent of the total consumpt
ion of rubber in U.s.A. are synthetic rubbers. However, the
cost of production of synthetic rubber in India remains the high
est. because the raw materials used are not the conventional
petrochemicals, but alcohol and benzene. filcohol is produced
from molasses and benzene from steel industry.

Rubber-based Industry in Other Countries — An Overview

Although natural rubber was known L3 from VerY Old
times its industrial use has developed only after the 19th
century. The work of two Frenchmen Harrissant and Macgner
served to create more attention to the Industrial uses of
rubber in 1763 (Schidrowitz. 1952). The first use of rubber

was discovered in 1770,ie., it can erase lead pencil marks.



This created a lot of interest in rubber. The greatest name
among the early British pioneers in the rubber industry is
that of Thomas Hancock - rightly regarded as the father of the
industry in Britain. During the period 1819 to 1825 Hancock
invented a lot of products based on rubber (Audrey Donnithorne,
1958). By the year 1825 there was a flourishing and varied
rubber manufacture in Britain, France and the United States.
But all the products were unvulcanised. The manufacture of
useful articles from rubber preceded the discovery of vulcani
sation by a very considerable length of time. The great in
ventions which changed the course of the rubber industry was
the process of vulcanisation. Charles Goodyear discovered vul
canisation in the year 1839.

The earliest beginning connected with rubber manufacture
would, a decade or two ago, have been associated with the names
of Goodyear ;fld Hancock, the two geniuses who foresaw the poten

tialities and initiated the industrial development and manufa
cture. This led to the vast industry operating throughout the
world today, providing so much the comfort and security of man
kind. Hancock's company, James Lyn Hancock Ltd.,was the first
British rubber manufacturing concern. This was founded in 1820.

Later. in the second half of the 19th century and during the
beginning of the 20th century, a number of rubber manufacturing
units were established in Great Britain.



The total number of rubber manufacturing companies in
the world runs into many hundreds, of which a high proportion
are in U.S.A. The industry showed such phenomenal growth in
the U.S.A. that by 1922 that country accounted for almost three
quarters of the world consumption of rubber. This situation
has changed only after other countries increasingly took up
tyre production. The two world wars took rubber industry into
new dimensions. Numerous products based on rubber were invented

during the period (Bauer, 1948). After the 19505 rubber industr
has developed substantially. Rubber—based industries were esta
blished in the producing countries also in a large scale during
this period. The increase in population also contributed to
the increase in production and consumption of rubber.

World production of natural rubber was 3315 thousand
tonnes in 1975 (Table 1.1). This increared to 4430 thousand
tonnes in 1986. The percentage increase is estimated to be 33.6
Malaysia is the largest producer of natural rubber in the world
in 1986. Malaysia produces 14.79 per cent of the total product
ion of natural rubber. Indonesia comes second with a production
of 1037.5 thousand tonnes. Share of India in the production of
natural rubber is found to be only 4.94 per cent in 1986.
Interestingly Malaysia, Indonesia, Thailand, Sri Lanka, India
and China together produce 88.36 per cent of the total natural
rubber production in the world.



Production of Natural Rubber in Major Producing Countries

(in thousand tonnes)
an-n_-u-—-.v--ac-o—-c-——.———-_——¢—-_——————.———..-——..—--—._.—_—..—-——.—-n-— —¢———¢—

Country 1975 1980 1983 1986

Malaysia 1459.30 1530.00 1563.70 1541.90
Indonesia 822.50 1020.00 997.20 1037.50
Thailand 355.00 501.10 587.20 773.20
Sri Lanka 148.80 133.20 140.00 137.80
India 136.00 155.40 168.00 21“ 00
China 68.60 113.00 172.40 205.00*
World 3315.00 3850.00 4030.00 4430.00

Note:::Provisiona1

Source: 1) Rubber Statistical Bulletin, IRSG, Vol.42, No.5,
February, 1988.

2) Indian Rubber Statistics, Vol.18, Rubber Board,
Kottayam. 1988.



During the period 1975-86 the production of synthetic
rubber also increased considerably (Table 1.2). From 6850
thousand tonnes in 1975 synthetic rubber production increased
to 9210 thousand tonnes in 1986. The percentage increase is
worked out to be 34.45. U.S.S.R. is the largest manufacturer
of synthetic rubber in the world in 1986. United States comes
second, followed by Japan. These three countries together
produce 60.21 per cent of the total production of synthetic
rubber in the world.

Over the years world consumption of natural rubber has

increased appreciably (Table 1.3). The percentage increase in
consumption during the period 1975-86 is estimated to be 30.20.
United states is the largest consumer of natural rubber in the
world. It accounts for 16.99 per cent of the total consumption
of natural rubber in 1986. Japan and China occupy the second
and third position respectively. India consumes only 5.74 per
cent of the total consumption of natural rubber in the world.
Eastern Europe accounts for 8.55 per cent of the total consumpt
ion of natural rubber. Consumption of synthetic rubber has also
increased considerably during the period. The percentage
increase during the period is found to be 31.33. As in the case
of natural rubber, United states is the major consumer of syn
thetic rubber in the world. U.S.A. consumes 22.48 per cent of
the total consumption of synthetic rubber in the world in 1986.



Production of Synthetic Rubber in Majpr Producinq Countries

Country 1975 1980 1983 1986

U.S.A. 1989.50 2214.80 1987.40 2145.00
U.S.S.R.* 1600.00 2040.00 1970.00 2250.00
Japan 788.70 1094.10 1002.50 1150.10
F.R. Germany 315.90 389.90 418.00 452.50
France 350.40 510.80 514.10 542.10
China 56.70 123.00 167.00 186.60
India 23.00 22.50 31.10 34.80
World 6850.00 8695.00 8335.00 9210.00

(in thousand metric tonnes)

Note:&:Estimated.

Source: 1) Rubber statistical Bulletin, FRSG, Vol.42, No.5.
February, 1988.

2) Indian Rubber Statistics. Vol.18, Rubber Board,
Kottayam. 1988.
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Eastern Europe consumes 30.34 per cent of the total consumption.

However/consumption of synthetic rubber in India is only 0.75
per cent of the total consumption of synthetic rubber. An analys;
of the percentage of synthetic rubber to total consumption of
rubber in major consuming countries reveals that during the last
decade the percentage was between 66 and 77. Consumption of

synthetic rubber in Eastern Europe was 58.2 per cent of the total
consumption of both the natural and synthetic rubber in 1986. In
India the trend is just the reverse. Here, in 1986 only 21.6
per cent of the total consumption of rubber was synthetic rubber.
This is mainly because of the abundance of natural rubber in the
country.

A study of the estimated per capita consumption of
natural and synthetic rubber reveals some interesting facts
(Table 1.4). Per capita consumption of natural and synthetic
rubber in Japan was the highest in the world in 1985. Its per
capita consumption was found to be 12.32 kg. followed by 11.55 kg.

of U.S.A. An analysis of the per capita consumption of synthetic
and natural rubber reveals that the performance of Japan was
really amazing. The per capita consumption of rubber in India
was the lowest in the world. India's per capita consumption
was only 0.40 kg. in 1985.

Thus the analysis reveals that world production and
consumption of natural rubber has increased considerably over
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the years. Countries in Asia are producing more than 88 per
cent of the total production of natural rubber in the world.
U.s.S.R. is the major producer and U.S.A. the major consumer
of synthetic rubber. Estimated per capita consumption of
natural and synthetic rubber showed that Japan's per capita
consumption is the highest and India's the lowest in the world.

Kerala's Industrial Structure and Development

Kerala accounts for 1.2 per cent of the total area of
the country and accomodates 3.8 per cent of its population.
Mounting unemployment and slow pace of capital formation con

tinue to haunt the economy of the state. Kerala fortifies
the belief that the proper utilisation of resources as well as
the adequate infrastructural facilities play an equally import
ant role in the economic development of the state as the natural
resources. Being essentially an agricultural economy industri
alisation was very low in the state. Kerala witnessed the
emergence of an organised industrial sector only in the middle
of 18th century (Tharakan, 1986). It was only in the beginning
of the twentieth century that an earnest attempt was made to
organise industries in the state. During the 1930's and 1940's,
under the auspices of C.P. Ramaswami Iyer, a number of factories
were established in the erstwhile State of Travancore.
Interestingly this period is considered as the golden age of
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industrialisation in the annals of Kerala's history (Aiyer
Krishna, 1975).

During the first five year plan although a few industries
were started there was less emphasis on industries. The major
share in the plan allocation went to agriculture and social ser
vices in the first plan. Out of a total capital investment of
3.30.3 crores only %.1.12 crores was alloted to industry. Even
in this alloted amount only B.50.43 lakhs was utilised (Table 1.5)
However,in the second plan industrial development received much
attention. Out of the total outlay of m. 87 crores,B.6.84 crores
was alloted to industry. Small scale industries received more
importance during the second plan. During the third and fourth
plans there was proportionate increases in the allocation of
resources to industry. It is to be mentioned that it was during

the fourth planlperiod that Kerala State Industrial Development
Corporation was established for promoting large and medium scale
industries in the state. Plan allocation of industry during the
third plan and fourth plan was 3.17.19 crores and B.22.08 crores
respectively. The total outlay during the plan was M.17O crores
and B.258 crores respectively.

Although there was considerable increase in the allotment
of industry in the fifth five year plan the percentage share was
comparatively lower than the earlier plans. Out of the total
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outlay ofl.567 crores only m.6l.54 crores, ie,10.85 per cent
was alloted to the industrial sector. During the sixth and
seventh five year plans there was considerable increase in the
total plan outlay. During the sixth plan, out of the B.1550.405
crores of state outlay only B.156.76 crores,ie,1o,11 per cent,
was given to the industrial sector. Plan expenditure in the
state for the industrial sector was 8.66 per cent in the first
two years of the seventh plan. Thus we can see that only
around 10 per cent of the total outlay was given to the indu
strial sector during the last five year plans. Considering the
objectives and needs we can infer that this is not sufficient
for the industrial development of the state. Investment in the
industrial sector will lead to the formation of more productive
capital which, in turn, will generate continuous and steady empl
ment as well as higher income, sowing and investible surpluses
(Gopalakrishnan, 1978). Being a state characterised by an over
growing population living on scarce arable land, the problems
of unemployment and underemployment follow as inevitable con

sequences. Hence the need for accelerating industrial develop
ment in the state of Kerala can never be overemphasised.

Certain structural changes are discernible in the
economy of the state over the years as in the rest of the
country. The share of the industrial sector in the state's
net domestic product increased from 16.32 per cent in 1970-71



to 20.78 per cent in 1981-82 (Table 1.6). However, in 1985-86
it declined to 19.24 per cent. In the case of India it showed
a steady increase in trend during the period. The share of the
primary sector for the state, on the other hand, has continued
to decline from 49.44 per cent in 1970-71 to 37.41 per cent in
1985-86. The corresponding change for the country has been from
50.14 per cent to 37.73 per cent. Again, the share of the
service sector in the state's net domestic product increased
from 34.24 per cent in 1970-71 to 43.35 per cent in 1985-86.
The increase for the country has been from 30.19 per cent to
40.99 per cent. Thus we can infer that the rate of industrial
growth for the state has not been satisfactory when compared to
the rest of the country.

An analysis of the state's per capita income shows that
per capita income in Kerala continues to remain below the all
India average (Table 1.7). while the country's per capita income
(at constant prices) increased from B.633 in 1970-71 to m.801
in 1986-87, that for Kerala increased from m.594 to B.639 only.
This is clearly not a spectacular performance by any standards.

The annual rate of growth of net state domestic product
in the manufacturing sector in Kerala and the country as a whole
shows that, while Kerala recorded an average annual rate of
growth of 3.43 per cent between 1970-71 and 1980-81, the corres

ponding figure for the country was 4.13 per cent (Table 1.8).
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Table - 1.7

Growth of Per Capita Income in Kerala and India

Current Prices Constant PricesYear (1970-71=1oo)Kerala India Kerala India

1970-71 594 ‘633\ 594 633
1975-76 954 1026 610 664
1976-77 1009 1079 592 652
1977-78 1037 1194 583 695
1978-79 1112 1253 590 717
1979-80 1259 1338 606 665
1980-81 1385 1557 621 698
1981-82 1438 1743 622 720
1982-83 1626 1887 616 723
1983-84 1883 2186 608 764
1984-85 2104 2355 625 775
1985-86 2140 2596 646 798
1986-87 2371 2974 639 801

Source: Statistics for P1anningL State Planning Board,
Trivandrum.
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Table - 1.8

Net State Domestic Product - Manufacturing Sector(1970-71
to 1984-85)

(B. in lakhs)

Year Kerala India
1970-71 15632 461900
1974-75 17214 547000
1980-81 21906 692300
1984-85 21805 867300
Average
annual
rate of
gr0wth(per cent)1980-81 over 3.43 4.13
1970-711984-85 2.39 4.72
Over

1974-75

1984-85 2.41 4.60
Over

1970-71

Note: All India data are taken from the CSO's National
Accounts Statistics (Various issues) and the State
wise data are taken from the CSO's estimates of
State Domestic product (various issues).

Source: Basic Statistics Relating to Indian Economv. V01-I
(All India) CMIE, Bombay, August, 188.
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From the period since then, until 1984-85, the relative growth
rate in Kerala has been much lower, ie. only 2.41 per cent as
against 4.60 per cent for the country. Another factor to be
mentioned here is that the net domestic product has declined
between 1980-81 and 1984-85 by %.10l lakhs.

An analysis of the index of industrial production of
Kerala and India shows that although industrial production has
increased it showed violent fluctuations. During the period
1975-76 to 1981-82 the index of industrial production of Kerala
tends to be closer to the all India level. However, after
1981-82 the index of industrial production tends to be much
lower than the all India average. According to the annual
survey of industries (factory sector) the industrial sector of
Kerala comprises of 2598 factories in 1984-85 (Table 1.9).
Fixed capital investment in the factory sector was found to be
m.1276.89 crores in 1984-85. Total employment in the industrial
sector of Kerala is found to be 248 thousand persons. However,
it is to be noted that the number of work seekers in Kerala in
1987 was 29,51,897. Total output in the factory sector in the
state is worked out to be 2569.09 crores and value added 683.00

crores in 1984-85. Although there was an appreciable increase
in the above mentioned factors in current prices, when compared
to 1973-74 the growth has not been much higher in real terms.
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Principal Characterestics of the Industrial Sector(factory
Sector) in Kerala

(B. in lakhs)

Sl.No. Major character- Unit 1973-74 1980-81 1984-85
estics

1. Number of factor- Nos. 2608 2926 2598
ies

2. Fixed capital Crores 403.72 796 1276.89

3. Working capital Crores 123.56 480 573.91

4. Employees Nos('0O0)239 281 248
5. Total Emoluments Crores 72.28 170 256

6. Total inputs Crores 388.48 1648 1796.38

7. Total output Crores 522.15 2092 2569.09

8. Value Added Crores 133.66 390 683.00

c--——u—————.-—.—————¢—————————¢-.—————————————_.—_—__——_._.———-..——————

Source: Annual Survey of Industries (Factory sector). 1973-74,
1980-81 and 1984-85, Directorate of Economics and
Statistics. Trivandrum.



23

The financial stringency experienced by the state com
bined with the failure of the power front particularly in the
event of monsoon failures are some of the factors which are

hampering the economic development in the state. The industrial
development in the state, as pointed out by the high level
committee, did not receive adequate attention in the develop
ment plans (State Planning Board, 1984). There are both demand
and supply variables that determine the industrial growth in a
region. with regard to the demand, the relatively low per capita
state domestic product, at first sight, would present Kerala as
an unattractive location for industrial investment. However,

because of the high density of population Kerala has a large
consumer market and this demand is increasingly met by imports
from other states. On the supply side variables like infra
structure, raw materials, labour and other factors are there.
Although the state is handicapped by geographical location for
metallic mineral resources, there is adequate supply of skilled
and unskilled labour and above all it has a well developed social
infrastructure and the savings rate is also considerably high.

The reasons for the poor performance are complex and

are not, as generally believed, confined to labour troubles and
organisational weaknesses (Subbramanian et.al., 1986). The
central sector investment in the state has tended to be much

lower than what is required to correct the regional imbalances.
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The gross fixed capital investment in the central sector
industrial units in the state increased from k.116 crores in
1970 to B.1074 crores in 1987 (Table 1.10). The correspond
ing increase in the country has been from 3.3885 crores to

5.68052 crores. It is to be noted that the state's population
in 1986-87 constituted 3.65 per cent of the country's populat
ion (projected). whereas the total gross fixed assets in the
central sector industries in the state accounted for only around
1.6 per cent of the all India aggregate. The declining trend
in the percentage share of the state in the central industrial
investments was noticed from 1975 onwards. It came down from

3.24 per cent to 1.58 per cent over the last 12 years.

The national level financial institutions like commer

cial banks have a very important role in the development of the
country. The growth in the deposits of the public sector banks
after their nationalisation has been phenomenal. However, there
have been wide variation between states in the disbursement of

the credit. For Kerala the credit deposit ratio has been declin
ing over the years from 65.8 per cent in 1969 to 63.9 per cent
in 1987 and again to 62.1 per cent in 1988 (Table 1.11). As at
the end of June 1988 the share of Kerala in the total pool of
credit extended by commercial banks for various development acti
vities amounted to E. 2388 crores. which would work out only

3.9 per cent of the total bank advance. The total amount of
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Table - 1.10

Central Sector Industrial Investment in Kerala

(Investment in B. Crores)

Investment (Gross Block) Percentage of
Year _§§_gn_§}§§_§§§g§ _______ __ Column (3) to

Column (2)All India Kerala

1970 3885 116 2.99
1975 6242 202 3.24
1980 18161 423 2.33
1985 47323 831 1.76
1986 56806 923 1.62
1987 68052 1074 1.58

Source: Economic Review, State Planning Board, Trivandrum,
1988.
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credit disbursed by the all India financial institutions to the
fifteen major states as at the end of March 1987 was m.39059.88
crores as against @.123 crores in 1969 (Table 1.12). Thus there
has been a tremendous growth in the lending activities of these
institutions during the last two decades. However, the total
contribution of funds by the central financial institutions to
industrial sector of the state has also tended to be low at
around three per cent of the total for the country at any point
of time. Considering the industrial backwardness of Kerala and

the chronic unemployment situation, the resources of the banking
sector could be drawn upon in a large measure for the rapid
development of the state economy. The high cost of production
in units with low capacities and low capacity utilisation ratios
prove to be a heavy burden on the end use industries which become

uncompetitive in world market (Gopalakrishnan, 1978).

The resource constraints of the state have resulted in

relatively small outlays for its industrial sector in various
five year plans. The allotment of plan outlay to the industrial
sector has been comparatively low during the five year plans.

The discussion on the whole leads us to conclude that

Kerala is a relatively industrially backward state when compared
to other regions in the country. Although the share of secondary

sector increased during the 1970s it showed a dismal picture



Table - 1.12

Total Assistance Extended by All India Financial Institutions
ugto March 1987

(B. Crores)

Sl.No. Major States Amount Percentage tototal

1. Andhra Pradesh 3196.47 8.182. Assam 441.12 1.133. Bihar 1510.46 3.87
4. Gujarat 3962.42 10.14
5. Haryana 1561.32 4.00
6. Karnataka 2816.34 7.21
7. Kerala 1313.93 3.36
8. Madhya Pradesh 2161.56 5.53
9. Maharashtra 5661.57 14.49
10. Orissa 1243.76 3.18
11. Punjab 1903.93 4.87
12. Rajasthan 1909.11 4.89
13. Tamil Nadu 3483.89 8.92
14. Uttar Pradesh 4240.20 10.86
15. west Bengal 1898.05 4.86

Total - Major states 37304.13 95.50
All India 39059.88 100.00

Source: Economic Review, State Planning Board, Trivandrum,l988.
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during the 19803. Thus, in order to revitalise the industrial
sector a major effort by the state to accelerate industriali
sation with a diversified structure is necessary and is an
important condition for the economic growth of the state.

Review of Literature

This section is intended to provide an overview of the
available literature on the subject. Although much literature
is available on several aspects of rubber cultivation and other
related areas, only limited studies are available pertained to
the rubber-based industry in Kerala. This is primarily due to
the fact that the emergence of the rubber-based industry as a
major industry is of recent origin.

Studies on Rubber

One of the earliest and comprehensive studies on rubber

was made by Bauer in 1948. The growth of the industry, distri
bution of area under rubber, establishment of international
rubber regulation. plantation labour and prospects of the industry
in the world were the main areas of his study (Bauer, 1948). The
Plantation Enquiry Commission conducted a study in 1956 on the

development of the rubber cultivation in India, capital structure,
marketing of rubber, area under small holdings and labour at the
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instance of the Government of India (Menon Madhava, 1956).

Schidrowitz and Dawson (1954) traced the history of the rubber
industry in the world. They examined the origin of the industry,
raw materials, scientific and technological developments in the
rubber manufacturing industry in the world. The marketing pro
blems of rubber, particularly those of small holdings, were
examined by Reddy, an officer of the former Madras Government

in 1950 at the instance of the Rubber Board (Reddy, 1950). An

Economic study of innovations in British rubber manufacturing
was conducted by Donnithorne Audrey in 1958. He traced the
developments in British rubber manufacturing industry before
1958 (Audrey Donnithorne, 1958). The Tariff Board (Dey, 195)
and its successor the Tariff Commission (Bhat, 1953 and Pai,
1969) had made a number of studies in connection with the fix

ation of rubber prices. They had primarily dealt with the cost
of production of rubber.

Government of India had appointed the Small Holding

Economics Enquiry Committee to study the problems of the rubber
plantation sector in 1967 (Abdulla, 1968). Although they had
studied some general problems connected with the industry, the

enquiry was mainly confined to the conditions of the small
holders.

Stiefel has made an effort to study the efficiency of
sheet rubber marketing system in Thailand in the framework of
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the structure-conduct—performance model from the field of

industrial organisation. This analysis indicates that govern
ment can make competition more workable by measures to increase

the producers‘ bargaining strength to improve the efficiency of
the capital market, to encourage standardisation of product
quality and by continuing to push feeder roads into remote pro
ducing areas to increase the size of effective markets (Stiefel,
1975). The supply response of rubber in Thailand was analysed
by Dowling. He concluded that the long run response is fairly
elastic and is somewhat higher in the post—war period. However,

the short run response is comparatively inelastic (Dowling,
1977).

Kanbur and Morris have made an effort to study the

measurement of cycles of natural rubber prices. The principal
thrust of the study was to analyse the short term fluctuations
in natural rubber prices prevailing in the important markets
of the world. The study reveals the existence of cycles of
thirty months (Kanbur and Morris, 1980). Daud (1983) illu
strates a statistical approach using Box and Jenkins technique
to forecast RSSI and R552 prices. The technique developed
begins with a generalised forecasting model followed by model
specification namely, identification, estimation and diagnostic
checking. Changes in the derived input demand and cost fun
ctions resulting from technological developments in the Malaysian
rubber industry were quantitatively assessed by Yee, Longworth
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and Strong (1983). The specific objective of the study was to
determine the nature and magnitude of shift both in the derived
input demand and cost functions associated with different levels
of rubber growing technologies. The important indication of the
results was that the rate of reduction in unit cost of Output
resulting from the introduction of the recent high-yielding

technologies has been diminishing/given the existing factor
prices.

Umadevi (1989) examined the short run and long run res

ponse of natural rubber to price movements. The attempt in this
study was to fit supply functions for rubber with Indian data.
She concluded that the producers are influenced by the past six
years‘ prices in their planting decision and that they positi
vely respond to price. Chew (1984) has made an effort to measure
the rate of technological change in Chinese rubber small holdings.
In this study technological progress was estimated from a micro
economic viewpoint. A Cobb-Douglas production function was fitted
to two sets of cross sectional data collected at different points
of time. The study shows that the rate of technological pro
gress in rubber small holdings was the capital augmenting type
at about 1.2 per cent per year.

Tan Suan (1984) has conducted a comprehensive study on
the world rubber market structure and stabilisation. The main
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objective of this study was the estimation of an econometric
model of the world natural and synthetic rubbers market to
explain natural rubber price and consumption share over time.
This study has developed a model of the world rubber market

with explicit treatment of the synthetic—rubber industry and
oil price, the latter being a key variable about which there
is great uncertainty. In the case of rubber one must mention
the studies of Wharton (1963), Bauer (1959), Chan (1962) and

Stern (1965). Their studies pertain to Malaya and they use
mainly Nerlovian Partial adjustment model for estimating the
supply response of rubber (Nerlove. 1956. 1958a).

George Tharian (1986) has conducted a study on the
international commodity agreements, with special reference to
natural rubber. He observed that natural rubber price exhibits
a higher degree of instability in the international market and
this exposes the fragility of the framework in which many of
the commodity agreements are operating.

National Council of Applied Economics Research (1980)

has made an effort to assess the demand and supply prospects
for rubber in the coming decade in India. The demand and supply
balance worked out for each of the ten years also takes into
account the additional rubber required to maintain the desired
levels of stock. Sekhar (1988) examined the natural rubber

supply in India upto 2000 A.D. He concluded that the Indian
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rubber manufacturing sector is poised to expand at a signi
ficant rate in the next two decades and the existing natural
rubber output will not be sufficient to meet the requirements
of the manufacturing industry.

Studies on Productivity and Capacity Utilisation

In the field of productivity a large number of studies
are available. The most famous of them are the Cobb—Douglass
production function and the C.E.S. (constant elasticity of
substitution) function. The Cobb—Douglass function estimated

the marginal product of capital and labour and returns to scale.
The C.E.S. function was popularised by Arrow, Chenerry, Minhas

and Solow (1961). They estimated the marginal productivity
equation for labour to obtain the elasticity of substitution.
Here it is assumed that the elasticity of substitution is a
constant throughout and that it depends neither upon the volume
of production nor on the quality of early factors of product
ion that are already at work. This has led to the derivation
of a production function with variable elasticity of substi
tution (VES). which depends upon the capital-labour ratio.
This appears to be more realistic. VES production function
derived by LU and Fletcher (1968) assumes that the elasticity
of substitution is linearly dependent upon the input ratio.
The generalised approach of WES production function with variabl
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returns to scale by the use of a composite function has been
carried out by Zellner and Revankar (1969).

One of the early studies on Indian manufacturing pro
duction function is that of Murti and Sastry (1957) who esti
mated Cobb-Douglas production function with cross section data

for the industrial sector as a whole, as well as for some
groups of industries for the years 1951 and 1952. Production
function estimated for total industry indicated the constant
returns to scale as the sum of two elasticities was not stati
stically different from unity. Diwan (1967) showed that Indian
industries enjoyed large economies of scale. Gujarati and Diwan
(1968) also found high economies of scale during the period
1946-58 by using the constant elasticity of substitution pro
duction function. Sankar (1970) also found evidence of economics

of scale on estimating the constant elasticity of substitution
production function for 15 industries covering the period 1953-58
On the study of Indian industries together for the period 1946
1958, Banerji (1971) observed that the evidence regarding returns
to scale was not categorical. However, he found statistically
significant evidence of increasing returns to scale by estimat
ing the Cobb-Douglas production function with labour and fixed

capital as determinants. Quite significant works were carried
out by Banerjee (1973, 1974), Goldar (1986) and Gupta (1973).
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applying CES production function model in the different areas

of applications. Kazi (1978, 1980) and Rajalakshmi (1985a)
applied VES production function model for Indian industries.

Several individual industry studies for returns to scale
were also conducted in the Indian context. The estimates of
returns to scale for individual industries showed considerable
variation between different industries. Rajalakshmi (1982)
conducted a study on the basic industrial chemicals during the
period 1970 to 1980 and concluded that the industry operates
under constant returns to scale. Increasing returns to scale
was observed by Gupta and Patel (1976) for the sugar industry
for the period 1946 to 1966 using time series data. Banerjee
(1974) studied cotton textiles and jute textile industries.
sugar industry and paper and bicycle industries using time serie
and cross section data of states. Cobh~Douglas production was
used with state and time dummies. While cotton and jute textile
showed constant returns to scale, sugar. paper and bicycles
showed increasing returns to scale.

Reddy and Rao (1962) examined the total productivity
trends for the period 1946-57 in the large manufacturing sector
in India. They concluded that there is a decreasing trend in
productivity over the period. Singh (1966) studied the pro
ductivity trends and wages during the period 1951-63. He
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concluded that the productivity of all the inputs taken together
did not show any appreciable rise. He observed that most of the
increase in labour productivity is due to the increasing capital
intensity. Chatterjee (1973) has made an effort to study the
productivity in selected manufacturing industries during the
period 1946-1965. The results of their estimate show that there

has been a definite improvement in productivity in most of the
manufacturing industries, though no consistent or uniform patter
is noticed in the individual industries. Alai (1986) studied
the trends in productivity growth across large scale manufactur
ing industries of India during the period 1973-74 to 1978-79.
He concluded that there is an increase in the rate of productivit
growth of the manufacturing sectors of India during the period.
The National Productivity Council (1988) conducted a study to
analyse the productivity trends in the non-electrical machinery
industry in India. They observed that although labour producti
vity increased during the period 1973-74 to 1984-85 at low or
moderate levels, capital productivity declined at moderate or
very high rates.

The efficient working of an enterprise depends upon
the maximum possible utilisation of capacity. Better capacity
utilisation is regarded as a precondition for accelerating the
tempo of industrial growth, improving the rates of return on

capital and generating additional resources. According to Budwin
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and Paul (1961), capacity in its broadest sense refers to the
potential output per unit of time that a plant can yield under
given processes and conditions. The studies by Solomon (1963)
and Bergstrom (1973) have estimated the extent of underutili
sation in some selected industrial units. Solomon uses the
work sampling technique for the determination of individual
machine utilisation and remarks that many Indian plants can
increase their output by 50 per cent with little or no increase
of investment in fixed plant. Bergstrom has used the linear
programming technique for estimating the maximum capacity of

two industrial units. He observed that the capacity utilisat
ion varies between 37 per cent to 54 per cent in the case of two

ainET) 5..units. Paul (1974) has divided all the factors that can xp
underutilisation of capacity into three, as industry characteri
stics, policy influences and outliers. Mohanti (1980) studied
the capacity utilisation in Indian industries and concluded that
power shortage, labour unrest, inadequacies of raw material
supply, power maintenance and mechanical breakdowns were the

major reasons for the underutilisation of capacity. Raddy (1987)
has also made an effort to study the capacity utilisation in
Indian industry. He observed that steel and paper industries
have utilised capacity more than that of paper, newsprint and
fertilisers. He concluded that capacity utilisation in consumer

s worked at much more than basic and capital(Dgoods industri
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goods industries and suggested that an acceleration of the
general growth of the economy can occur only if investments
are made in consumer and intermediate goods industries so as
to correct the existing structural imbalances.

Thus the foregoing discussion reveals that though
there are a number of studies on rubber, so far only little
literature is available covering different aspects of the rubber
based industry. Hence an effort is made to analyse the differen
aspects of industry in the context of the data available with
respect to the rubber—based industry in Kerala.

Statement of the Problem

Rubber—based industry is a strategic industry and is
the third largest contributor to the national exchequer to our
country. Although~Kerala produces 92.1 per cent of the total
production of natural rubber in India and has the largest number
of industrial units, its consumption of natural rubber is com
paratively low.

Rubber manufacturing industry is facing a lot of problem
such as marketing of finished products, low capacity utilisat
ion, escalating cost of inputs etc. Thus it will be useful to
analyse the problems and development of rubber—based industry in

Kerala. The major problems posed in this study are
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1) what was the contribution of the rubber manufacturing sector
to the industrialisation of Kerala?

2) How far is the rubber manufacturing industry effective in
increasing productivity and efficiency of the factors used,
namely labour and capital?

3) whether the trends in input prices are in proportion with
the output prices?

4) whether the individual rubber-based industrial units in the

state are functioning efficiently?

These questions need a study of the rubber-based industry
in the State of Kerala for getting detailed information.

Significance of the Study

Kerala is the largest producer of natural rubber in
India. Almost 92.1 per cent of the total production of natural
rubber is accounted by Kerala. Rubber-based industry in Kerala
is comparatively of recent origin. The first rubber—based
industrial unit in Kerala was established only in 1935. Since
then more than 700 rubber manufacturing units were established

in the state. Majority of the rubber manufacturing units in
the state were established during the last fifteen to twenty
years. Kerala hopes to solve to some extent its problems of
unemployment and poverty through the industrial development of
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the state. Considering the industrial backwardness and the
mounting unemployment rate rubber-based industries have a vital

role to play for the industrial development of Kerala. There
fore it is imperative to study about the growth and developmental
problems of a new industry, the rubber-based industry, in the
State of Kerala. Almost all the previous studies concentrated
their effort to study the rubber plantation sector in the state.
Thus the present study attempts to analyse the capacity utili
sation, productivity, problems and prospects of the rubber-based
industry in Kerala.

1.7 Objectives

As mentioned earlier, the main thrust of this study is
to analyse the development and problems of the rubber-based
industry in Kerala. More specifically the objectives of the
present investigation are:

1) To study the growth of natural rubber production and develop
ment of rubber-based industry in Kerala.

2) To analyse the input prices and output prices in the rubber
manufacturing industry.

3) To analyse the productivity and factor use efficiency in the
rubber-based industry.

4) To study the capacity utilisation of the individual rubber
based industrial units in the state.
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5) To investigate the functional problems of the rubber-based
industrial units.

1.8 Hypotheses

Following are the tentative hypotheses formulated on
the basis of the above mentioned objectives.

1) Increase in prices of natural rubber was the major reason for
the growth of rubber production in the state.

2) Productivity showed a declining trend over the years in the
rubber-based industry in Kerala.

3) Growth in input prices are responsible for the increase in
output prices in the rubber manufacturing industry.

4) The capacity utilisation in the individual rubber-based
industrial units is low.

1.9 Methodology

This section gives a brief outline of the methodology
used in this study. The study is partly descriptive and partly
analytical. It is descriptive insofar as it traces the growth
and development of the industry at the national and state level.
The analysis of productivity is done using production function
estimates. In order to study the trends, growth rates and

variability of input prices, output prices and production of
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rubber various statistical tools such as percentages, ratios,
coefficient of variation and exponential functions are used.
A sample survey was conducted to analyse the general functional

problems of the rubber—based industry in Kerala. Fifty four
rubber manufacturing units in the state was selected by using
stratified random sampling technique for the above-mentioned
purpose. In order to analyse the productivity of the factors
of production in the rubber—based industry, secondary data, as
given in the annual survey of industries (ASI), was made use
of. The data relate to the period from 1973-74 to 1984-85 for

the factory sector as a whole. The present study covers only
post 1973-74 period mainly because of the reason that the ASI
followed the national industrial classification from this year.
Data from various sources such as ASI data, Indian Rubber Stati

stics, annual reports of different companies, publications of th
Directorate of Economics and Statistics, Planning Board and
Rubber Board were used for the purpose of this study.

Limitations of the Studv

This study has the following limitations: statistics
relating to some aspects of the rubber manufacturing industry
are scattered and inadequate. Secondly, the manufacturers are
not willing to give data on several aspects of their firms. The
study is based on 3 sample. hence the limitations applicable
to any sample survey will also be applicable to the present stud
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1.11 Scheme of the Study

For the purpose of analysis the thesis is divided into
eight chapters. The first chapter gives a brief introduction,
overview of the rubber—based industry in other countries,
Kerala's industrial structure and development, review of liter
ature, objectives, hypotheses, methodology and limitations of
the study. The second chapter traces the development of rubber
based industry in India.

Growth of rubber production in Kerala is discussed in
the third chapter. Fourth chapter examines the development
of rubber-based industry in Kerala. The trends and growth rates
of input and output prices in the rubber manufacturing industry
is discussed in the fifth chapter.

The sixth chapter examines the productivity in the
rubber—based industry. The seventh chapter analyses the capacity
utilisation and general functional problems of the individual
rubber—based units in the state.

The concluding chapter, besides dealing with the summary

and findings of the study, highlights some of the suggestions
emerging from the study.



CHAPTER II

DEVELOPMENT OF RUBBER-BASED INDUSTRY IN INDIA

Rubber—based Industry in India is a strategic industry
and comes under the vital sectors of our national economy.
Though rubber plantations in India were started by the beginn
ing of this century, almost the entire production was exported.
The end of the first world war marked the beginning of the
industry and it was in 1920 that the first rubber plant in the
country was established for water proofing of fabrics (Mani
Sunil, 1985). Around this time some other rubber manufacturing
units were also established. But the first tyre production unit
in the country was established by Dunlop at Sahaganj near
Calcutta only in 1937. However, it was only after independence
that the rubber manufacturing industry got a boost for its
development. The demand for rubber goods started growing with

the increasing pace of economic development during the first two
five year plans.

There are at present 70,000 different products based on
rubber (Mathew, 1982). New uses are also being discovered day

by day. The industry manufactures items ranging from tiny
bushes to giant beltings and simple balloons to sophisticated
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aero tyres. In the early stages the rubber goods manufacturing
industry's contribution was comparatively smaller. However,

after independence the industry made rapid strides, especially
during the last two decades and now produces a variety of items
to meet the ever-growing requirements from the vital sectors of

defence, health,our economy like transportation, agriculture,
family planning and so on (Kulkarni, 1987).

Rubber—based industry is the third largest contributor
to the national exchequer of our country after steel and textile
industries. In 1986 the rubber manufacturing industry contri
buted B.872 crores to the national exchequer by way of taxes
and duties. It is estimated that the rubber-based industry
produces goods worth b.3200 crores annually. Rubber manufactur
ing industry generates employment to more than 2.5 lakh persons
and the capital investment in the industry comes around m.150O
crores. India ranks sixteenth among other rubber goods manu
facturing countries.

Growth of Rubber-based Units in India

Remarkable developments in the transport sector gave a

boost to the growth of the rubber manufacturing industry in
India. In 1965-66 there were only 838 rubber-based industrial
units in India (Table 2.1). This has increased to 4009 in
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1986-87. The percentage increase is worked out to be 378.40,
a remarkable progress by all means. Kerala is having the
largest number of rubber manufacturing units in India. This
is primarily due to the fact that Kerala produces 92.1 per
cent of the natural rubber in the country. Interestingly
Kerala, Maharashtra, west Bengal, Punjab, Delhi, Tamil Nadu
and Uttar Pradesh accounted for 77.4 per cent of the total
number of units in 1980-81 and 75.89 per cent in 1987-88. Of
this Maharashtra and West Bengal have major contribution of

States like Kerala, Tamilunits in the organised sector.
Nadu, Uttar Pradesh, Maharashtra and Rajasthan registered a
higher increase in growth than the overall growth rate.

Consumption of Rubber

Rubber industry consumes all forms of rubber namely

natural, synthetic and reclaimed. The consumption pattern of
rubber in the country indicates that natural rubber is the main
form of input compared to other polymers. In 1987-88 the share
of natural rubber in the total consumption of rubber was 70.98
per cent, synthetic rubber 18.87 per cent and reclaimed rubber
10.15 per cent. In 1975-76 the corresponding percentages were
80.82, Till 1985-86 the consumpt10.28 and 10.90 respectively.
ion of natural rubber has been showing a downward trend, where
as the percentage share of synthetic rubber was increasing.
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However, during the last two years natural rubber regained its
position by pushing back synthetic rubber to the background.
This is due to the fact that natural rubber is easily available
in the country, whereas synthetic rubber production is con
siderably low due to the increase in the cost of raw materials
and lack of production facilities in India.

Consumption of natural, synthetic and reclaimed rubber
has increased considerably over the last two decades. The major
reasons for the remarkable increase in consumption are the
growth in the industrial production and the increase in the
number of manufacturing units in the country. From 28445 tonnes
in 1965-66 the natural rubber consumption increased to 8723?
tonnes in 1970-71 (Table 2.2). Consumption has further increased
to 257305 tonnes in 1986-87. Synthetic rubber consumption has
also increased from a mere 461 tonnes in 1955-56 to 33160 tonnes

in 1970-71. In 1986-87 synthetic rubber consumption in the
country stood at 71785 tonnes. Reclaimed rubber consumption

has further increased to 3835 tonnes in 1986-87. The increase
in the consumption over the period 1970-71 to 1986-87 is more
vividly brought out by the compound growth rate and is esti
mated statistically from the following semilog trend equation:

A + Bt + U whereLog C

C = consumption of rubber
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Synthetic and Reclaimed Rubber in

(Metric tonnes)

Natural
Rubber

Synthetic
Rubber

Reclaimed
Rubber

1965-66
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87

63765
87237
96454

104028
130302
132604
125692
137623
144967
164524
165245
173630
188420
195545
209480
217510
235440
257305

21553
33160
37209
33913
23921
24376
32452
33701
36150
40470
42488
45200
46445
49600
62300
65400
70035
71785

9774
14348
15772
14666
17784
18096
19342
20957
21681
26330
25660
26850
28160
29190
30690
34625
38215
38635

SOUICE: Indian Rubber Statistic§L Vol.
Kottayam, 1988.

18, Rubber Board,
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and reclaimed rubber are 6.35,

t = trend in years
A and B are parameters.

U = error term.

estimated equations are given in appendix (1).

compound growth rates for natural rubber,

S4

synthetic rubber
6.27 and 6.50 respectively.

If the above-mentioned growth rates are maintained,in 2000A.D.
the consumption of natural rubber,
reclaimed rubber will be 566891.571 tonnes.

and 88613.52 tonnes respectively.

synthetic rubber and
152405.28 tonnes

Now let us examine some of

the factors which have contributed for the consumption of rubber
in the country. we have already mentioned that the increase in
the production of natural rubber and industrial production are
some of the contributory factors for the increase in consumption
of natural rubber in India.
following estimated equation:

This can be substantiated by the

* *** ** *
26733.11 + 0.1829 QNRt + 398.716 IIPt+ 5522.364t
(6682.626) (o.o9792) (182.302) (1381.1o8)

R2 = 0,985, 132 = 0.981, F=284.56

*: Significant at one per cent level.
**: Significant at ten per cent level.

***: Significant at twenty per cent level.



55

where CNRt = consumption of natural rubber in the
year t

QNRt = production of natural rubber in the
year t

IIPt = index of industrial production in India

t = trend in years

The estimated equation shows that the increase in pro
duction of natural rubber, increase in the industrial output
in the country and technological progress achieved by the indu
stry are some of the factors which are responsible for the
increase in the consumption of natural rubber. Index of indu
strial production and the trend variable are significant at
various levels of significance. Further almost 98 per cent

of the observations are represented by the estimated equation.

when we analyse the state-wise consumption of rubber

we can see some interesting facts: Although Kerala is having
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the largest number of manufacturers and 92.1 per cent of the
natural rubber production in the country its consumption of
natural rubber is found to be only 12.22 per cent of the total
rubber consumption in the country in 1986-87 (Table 2.3). The

largest consumer of natural rubber in the country is the highest
industrialised state in India, namely Maharashtra. This is
closely followed by Uttar Pradesh, west Bengal and Punjab. In
fact these four states consume 51.40 per cent of the total
natural rubber consumption in the country. In the case of
synthetic rubber also Maharashtra tops with a consumption of
14312 tonnes in 1986-87. west Bengal, Uttar Pradesh and Tamil
Nadu came next. Punjab is the largest consumer of reclaimed
rubber in India. Almost 27.49 per cent of the total consumpt
ion of reclaimed rubber in the country was in Punjab in 1986-87.
Maharashtra and west Bengal occupy the second and third posi
tions respectively.

when we analyse the distribution of manufacturers
according to their total consumption we can see that the
majority of the units consume below ten tonnes of rubber.
In fact in 1986-87, 51.71 per cent of the total number of manu
facturers came under this category (Table 2.4). Another 34.80
per cent of the rubber-based units consume less than 10 and
50 tonnes of natural rubber. Moreover, only 1.53 per cent of
the total number of units are consuming more than 500 tonnes
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Table - 2.4

Distribution of Hanufacturers Accordina to Their Total Consumoclon

(Consumption in Metric Tonnes)

Axnve ten and Above 50 Above 100 Above 500year 10 and below upro and in- & upco & & upto & & upto & Above Tote‘
cluding 50 including including including 1000

________________________________________________________________ -199---______§99_________l999___________________

1966-67

No. of Manufacturers 676 167 SS 45 10 12 965
Consumgtion

Natural 2786 3977 3256 B520 3660 46477 63685
Synthetic 179 349 511 1739 1245 19569 23592Reclaimed S7 146 233 S59 1353 8560 10913
1970-71

No. of Manufacturers 847 280 62 65 13 11 1281
Ccnsumotion

Natural 2168 S362 3407 9597 6133 50035 37237
Synthetic 445 1210 1173 3270 1802 25260 33160Reclaimed 173 415 399 1666 1953 9742 14342
1975-76

No. of Manufacturers 1097 503 135 84 10 15 1344
Consumotion

Natural 5133 12127 9179 13425 4930 30999 125692
Synthetic 671 1319 1597 3646 324 23895 32452Reclaimed 436 1030 628 2163 1450 13530 19342
1980-51

No. of Manufacturers 1696 817 159 112 18 24 2826
Consumption

Natural 4202 ,17016 9944 l77E3 9674 11511 173630
Synthetic 597 2931 2901 5334 2731 32156 47050
Reclaimed 496 2116 2431 3930 1771 16206 26850
1986-B7

No. of Manufacturers 2073 1395 301 162 so 23 4009
Consumocion::a:.~1—a1 950" 17574 257303
Syn:hetic L323 4233 5123 12CS3 45185 71733Reclaimed £85 4227 3541 20740
50L Ce Ind a Rubber Statistics 701.18 Rubber Board, Kottavam, 1963.1: : ;‘n ___ _____—_—_L ' 
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of rubber. However, since 1975-76 there has been a gradual
increase in the number of units consuming between 10 to 50

tonnes, while there is a fall in the number of units consuming
less than 10 tonnes annually.

Tyre and Non—tyre Sector

Rubber manufacturing industry in India can be divided
into the tyre sector and the non-tyre sector. The tyre sector
consists mostly large and organised units having technical
collaboration or tie-up arrangements with international giants
in one form or other. The tyre sector with major 11 companies
has a firm footing in the country. The first tyre unit in
India was established by Dunlop in 1936. In the sixties seven
big multinational companies entered this arena. Later a number
of industrial houses showed keenness to enter this field. At
present there exists 24 tyre companies, of which 11 are pro
ducing a range of tyres including passenger and truck tyres.

The non—tyre sector is dominated by the small scale and

the medium size units. As already mentioned, the major products
of the tyre sector are automobile tyres and tubes. Besides tyres
and tubes the other products manufactured in India are camel
back, transmission and conveyor belting,fan belts, industrial
V belts, water proof fabrics, latex foam products, dipped goods,
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rubber and canvas footwear, radiator hoses, vacuum brake hoses.
contraceptives etc.

Consumption pattern of natural rubber by tyre and non
tyre sector shows that in 1985-86 47.9 per cent of the natural
rubber consumption was by automobile tyres and tubes (Table 2.5).
Cycle tyres and tubes accounted for 12.7 per cent of the total
natural rubber consumption in the country. Footwears came next
with a consumption of 10.3 per cent. Belts and hoses consumption
of natural rubber is found to be 6.6 per cent of the total con
sumption in the country. Camel back and dipped goods consumed

5.5 per cent and 4.1 per cent respectively. The consumption of
natural rubber by the latex foam sector is estimated to be 5.3
per cent. The remaining 7.6 per cent is accounted by other
rubber products sectors.

The performance of the rubber-based industry in physical
terms during the last decade is quite heartening. Total produ
ction of auto tyres accounted to 12096 thousand numbers during
1986 against 5664 thousand numbers during 1975, an increase of

113.56 per cent (Table 2.6). From 5133 thousand in 1975 the
output of auto tubes increased to 8438 thousand in 1986. The
percentage increase is estimated to be 64.39. During the period
1975-86 the production of bicycle tyres and tubes also increased
by 82.49 per cent and 116.14 per cent respectively. The output



61

-m®ma .Em>muuox .Uumom uwnnnm .mH.a0> .muHumHumum umnnnm :mfiucH umouson

.uvDQ3m UmEHmHUwm u.m.m

uoflnflm Uaguzucxm ".m.m .umnDDm HQHDPGZ u.m.Z "muoz

mfimmm mmoop o¢¢>mm ommom omonw omomnfl mvmmfl mmvmm «momma Hmuoe

mmmm mflmm m¢omH mwvm ¢N¢¢ uommd mmmm ~m¢m mvmvd nuapuo .oa

:. nu ommm xx :1 mvm¢ In nu mnvm nooou wwaaao .momnm mmflfl omm ommm mun mmv mnmm How omm mmxom xumaumm .m
mmm mow wood mmfi mmv mun ma oom omm mmufl: a manna .5

In nu momma .1 us mmnm In In mwom Emou xoumq

ommm «mam owmmfl mmma vmom mflmfia N¢mH vm¢H mwmm mmmo: a mpamm

mvmm mmwm vmflvm wfimm Hmmv oommfi wmfim mmflv nmmma mumm3u0Om .¢
mvmm «mow nvoma moom wmvm omam «mo momm m¢mm xomn Hoemu .m

mmndu

whom ommm mflmmm om» owmm venom efivm omofi mnmmfl new mmuxu mauxu .N

moniu Ucm

Ham» wmnmn Hmmmflfl Hooo mmmmm mmmnm nmmv fimpnfi maflmm muuwu w>H#OEOUS< .H

----w ....... hm ..... La--- --m-----m-----w.-- --m.-----m-----m_-- flags .2. 3

omummmfl Hmuowmfi owumnma

Amwcc09 vauumz ca coHuQE:m:oUV

muusvoum Ucm op m:w®uouu< uoflnsm mo mncax HH< wo COH#QE5mCOU

m.m I magma



62

$93 vG<m.<o

.m._wm©:..mm,5mm

_.>_<.Ou_J

$0.? m,Q.Q,Q@_Q

mflpm m._Qm_I.CU  »%.m_, :H_mmmE...:

mmm2.,m mmE\.._...,H_»_<

amhwmc

.w._.n_mn_ ozm o._..o< mz ..E.wzoo

«um I Emummwa



63

Production of Rubber Products in India

_______ __9E§EEiE¥____-______-rroducts Unit 1975 1980 1986

Tyres 1000 Nos. 5664 8321 12096Tubes 1000 Nos. 5133 6602 83438
Cycle tyres 1000 Nos. 24525 26746 44755
Cycle tubes 1000 Nos. 16923 11876 36578
Fan belts 1000 N05. 2520 2170 3321
Industrial 1000 Nos. 4527 8212 12548
‘V’ belts
Rubber ply Tonnes 7420 9080 9574
transmission
and conveyor
belting
Radiator Hoses 1000 Nos. 486 327 92
Vacuum brake 1000 Nos. 1545 486 263
hoses
Other type of 1000 Mtrs. 5000 4922 5814
hoses
Camel back Tonnes 11853 11507 12728
Rubber Foot- pairswear 397 435 421
water Proof 1000 Mtrs. 2807 2340 2884fabrics

Contraceptives Million Nos. 178 358 606

Note: 1) In the case of tubes figures of 1986 relate to 1985-86.
2) In the case of cycle tyres and tubes figures of 1986

includes rickshaw tyres and tubes.
3) The above figures relate to organised sector only.

source: Hand Book of Rubber Statistics, AIRMA, Bombay.
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of camel back increased from 1,853 tonnes in 1975 to 12,728
tonnes in 1986. The percentage increase is worked out to be
738. In the case of industrial belts. rubber ply transmission
and conveyor belting, rubber footwears, contraceptives and

water proof fabrics showed a marked increase in production when
However,compared to 1975. the production of radiator hoses

and vacuum brake hoses decreased steepily during the perid.

Fixed Capital, Value Added and Total Output

Under the major group 30 (manufacture of rubber products)

the ASI (factory sector) classified nubber industry into three
sub—groups viz.,

(i) tyres and tubes (300)
(ii) manufacture of footwear made primarily of vulcanised or

moulded rubber (301)

(iii) manufacture of rubber products not elsewhere classified
(302).

According to the ASI (factory sector). in 1983-84 the
total fixed capital investment in the tyres and tube industries
wasR&372_29 crore5_(Tab1e‘2.7).This was only 1.33 per cent of

the total fixed capital investment in the manufacturing sector
total fixed capital investment84-85 thetfnin the country. In 1

in the tyres and tube industries stood atiB.325.40 crores.The
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percentage decrease is worked out to be 12.60. In 1984-85 the

total fixed capital investment in the rubber footwear industry
and other rubber products sector was B.14.1O crores and B.183.75

crores respectively. when compared to 1983-84 only the other
rubber products sector showed a marked increase in the fixed

capital investment. In 1984-85 the total working capital invest
ment in the rubber manufacturing industry showed a decline in
trend when compared to 1983-84. In 1984-85 the total working
capital investment in the tyres and tube, rubber footwear and
other rubber products industries stood at B.122.83 crores,B.11.66
crores and m.49.19 crores respectively.The total number of
employees and total emoluments showed an increasing; trend in
the rubber manufacturing sector. The total number of employees
in the tyres and tube, rubber footwear and other rubber products
industries in 1984-85 stood at 46801 thousand, 8565 thousand and

36992 thousand respectively. The percentage increase, when
compared to the previous year, is estimated to be 16.52. 1.71
and 4.33 respectively. It is to be noted that the total employees
in other rubber products showed a decline in trend when compared

to 1981-82. As a direct consequence of the increase in the number
of employees, total emoluments has increased. Materials consumed
and total input also showed a marked increase when compared to

the previous years. Value added in the tyres and tube industry
and rubber footwear industry showed remarkable increase in 1984
85 when compared to the previous year. The percentage increase



67

is estimated to be 48.19 and 14.65 respectively. However, value
added in the other rubber products sector in 1984-85 showed a

slight decline in trend when compared to the previous year and
the percentage decrease is estimated to be 0.24. when compared
to 1981-82 it showed an increasing trend. In 1984-85 the value
added in the tyres and tube, rubber footwear and other rubber
products industries stood at B.384.64 crores,B.18.7O crores and

85.05 crores respectively. The total output in the tyres and
tube industry in 1984-85 is found to be M. 1466.88 crores. This
is a considerable increase when compared to 1983-84. The per
centage increase is estimated to be 18.02. The total output
of the rubber footwear and other rubber products industry have
also increased appreciably and they stood at B. 113.40 crores
and B.436l50 crores respectively in 1984-85. The percentage
increase, when compared to the previous year, is estimated to
be 3.71 and 12.19 respectively.

Capacity Utilisation

Capacity utilisation is an important indicator to deter
mine the efficiency of the manufacturing industry. The import
ance of optimum utilisation of industrial capacity can hardly

in a developing economy where thebe overemphasised. especially,

availability of productive resources is acute. Better utilisat
ion of installed capacity in the economy can bring down the
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prevailing capital output ratios and capital labour ratios,
resulting in more employment, more income and more competitive

ness in export markets without much additional capital expendi
ture.

Now we will examine the capacity utilisation in the
major sectors in the rubber manufacturing industry in the
country. The average capacity utilisation for the period
1970-85 for rubber and rubber products was around 82 per cent
as against the average of 72 per cent for the manufacturing
sector as a whole (Centre for Monitoring Indian Economy, 1987).

Thus the average capacity utilisation in the rubber-based
industry was well above the manufacturing sector as a whole.
when we analyse the capacity utilisation of major rubber pro
ducts sectors in 1988-89 we can see that capacity utilisation
in rubber conveyor belting and V and Fan belts was above the
installed capacity (Table 2.8). Capacity utilisation in the
bicycle tyres and tubes industry and reclaimed rubber sector
was 90 per cent of the installed capacity, Capacity utili
sation was the lowest in the manufacture of rubber hoses, where

only 18.59 per cent of the total installed capacity was utilised.
Capacity utilisation in the auto tyres and tube industry was
87.78 per cent and 74.85 per cent respectively. Taking 90 per
cent capacity utilisation as a satisfactory average (used as a
norm for cost analysis by the Bureau of industrial costs and
prices). the capacity utilisation in the tyre industry is low
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both for auto tyres and tubes and therefore, needs to be
improved to make the industry cost effective.

Thus, from the analysis it emerges that the number
of manufacturers, consumption of rubber and output of rubber
products have increased remarkably over the last two decades.
The study reveals that 86.51 per cent of the manufacturers
are consuming below 50 tonnes of natural rubber. Capacity
utilisation in the major sectors of the rubber industry, in
general, is also above the manufacturing sector in the country.



CHAPTER III

GROWTH OF RUBBER PRODUCTION IN KERALA

Kerala was known for its spices and hill products from
time immemorial. The cash or commercial crops always had a
major share in the agricultural sector of Kerala. The tradi
tional items of export of Kerala in the earlier period comprised
mainly of coconut oil, coir and spices like turmeric, cardamom,
pepper and ginger. Rubber, coffee, tea and other plantation
crops emerged as export items of the state only very lately.

Natural rubber is obtained from the latex of various

plants. But Hevea Brasiliensis is the most important species
which supplies the natural rubber of commerce today. Rubber
plantations were introduced in India by the Europeans. Rubber
planting material was brought to India in 1878 from Ceylon.
However it was only in 1902 that natural rubber cultivation
was started in a commercial scale in the country. Interestingly
the first commercial plantations of rubber was started in 1902
by the periyar syndicate at Thattakad near Alwaye in Kerala.
The two important factors that were instrumental in the succ
essful introduction of plantation agriculture in the colonial
India were British capital initiative along with the favourable
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agroclimatic conditions and the availability of cheap land
and labour (George Tharian, et.al.. 1988). Though rubber
planting was taken up on a commercial scale in other parts
of the country, it was Travancore which became the leading
centre of rubber cultivation. Although rubber cultivation had
its start on a plantation scale by British planters, subsequ
ent increase in area under the crop is attributable to the
enterprise of a large number of Indian propreitory planters
belonging to the former native states of Travancore and
Cochin, who came into the field later (George Tharian, et.al..
1988). The importance of rubber in the Kerala economy also
arises from the fact that the share of rubber in the total
area under the four major plantation crops of the state (rubber,
coffee, tea and cardamom) is estimated to be 66.93 per cent
and its share in the total cropped area in the state is 11.40
per cent during 1985-86. Although started in a modest scale.
rubber plantations in Kerala have recorded a phenomenal growth

after the post—independence period.

Rubber plantations in India consist of organised and
unorganised sector. The organised sector comprises well
organised estates and the unorganised sector represents thou
sands of small holders. Rubber plantations of over 20.23
hectares (50 acres) under a single ownership is treated as
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estates and those whose area range upto 20.23 hectares are
treated as holding. The rubber plantation industry is pre
dominantly of the small holders which accounts for more than
80 per cent of the area and almost 75 per cent of the total
production of natural rubber in the country.

Total Supplv of Rubber

As already mentioned rubber production has increased
substantially during the last two decades. In 1953-54 the
production of natural rubber in Kerala is estimated to be
19759 tonnes (Table 3.1). This was 91.53 per cent of the
total rubber production in India. Production had further
increased to 23175 tonnes in 1960-61. The percentage increase
is estimated to be 17.28 per cent. From 50495 tonnes in 1966
67 natural rubber production increased to 139349 tonnes in
1976-77. But interestingly in 1977-78 production of natural
rubber decreased to 135709 tonnes. This is mainly due to a
decrease in the average yield per hectare of rubber during
1977-78. In 1978-79 also production of natural rubber showed
a declining trend. During the period 1967-68 to 1981-82 there
was a setback in the growth rate indicated during the period
1947-48 to 1966-67. The setback was mainly due to the steep

fall in the planting tempo during the period 1971-72 to 1977-78.
Since the rubber tree takes about seven years to start giving
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Table - 3.1
Production of Natural Rubber in Kerala and India

(Production in metric tonnes)

Year Kerala Index India Index(1970-71 = 100) (1970-71=100)

1955-56 21680 24.99 23730 25.75
1960-61 23175 26.71 25697 27.88
1965-66 46953 54.11 50530 54.82
1970-71 86773 100.00 92171 100.00
1971-72 95499 110.06 101210 109.81
1972-73 105934 122.08 112364 121.91
1973-74 117211 135.08 125153 135.78
1974-75 121558 140.09 130143 141.20
1975-76 128769 148.40 137750 149.45
1976-77 139349 160.59 149632 162.34
1977-78 135907 156.62 146987 159.47
1978.79 123677 142.53 135297 146.79
1979-80 136609 157.43 148470 161.08
1980-81 140320 161.71 153100 166.10
1981-82 139435 160.69 152870 165.85
1982-83 152662 175.93 165850 179.94
1983-84 162212 186.94 175280 190.17
1984-85 172092 198.32 186450 202.29
1985-86* 184563 212.70 200465 217.49
1986—87* 202129 232.94 219520 238.17

Note: *: Provisional.

Source: Indian Rubber Statistics, Vol.18, Rubber Board,
Kottayam, 1988.
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yield the fall in growth rate of area during the period 1971-72
to 1977-78 resulted in a depression in growth rate of production
during the period 1977-78 to 1981-82. There was also an industr
wide strike of plantation workers in 1978-79. This also resulte
in a decrease in production in 1978-79. However after 1981-82
rubber production showed an upward trend. From 181180 tonnes in
1981-82 rubber production increased to 218750 tonnes in 1986-87.

This was 91.2 per cent of the total natural rubber production in
India. The compound growth rate in rubber production during the
period 1970-71 to 1986-87 is worked out to be 4.27 per cent
(Appendix.1). If this growth rate is maintained natural rubber
production in 2000 A.D. may be worked out to be 324713.24
tonnes. Another important positive factor which played a cru
cial role in the increase in rubber production in the initial
phase of the industry was the favourable price.

Now we will examine the various factors which contri

buted to the growth of rubber production in the state. Fitting
supply functions to perennial crops particularly in underdevelop
countries is now fairly well-known. As the long run elasti
cities of perennial crops involve taking into consideration
past prices or expected prices, most of the studies use the
distributed lag model techniques. In the short run producers
can adjust the supply only within their existing productive
capacity. The following functional form is used to estimate
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the output response of the cultivators:

Qt = f (Pt, Pt-_.1, Yt. Yt‘:_1, st, Rt)

where Qt = production of natural rubber in the year t

Pt = price of natural rubber in the period t

Pt_1 = lagged price of natural rubber

Yt = current yield per hectare of natural rubber

Yt_1 = lagged yield per hectare of natural rubber
St = total stock of natural rubber in the year t

Rt = average annual rainfall in the period t.

The estimated equations are presented in table 3.2.
In all the output response equations coefficient of determi
nation is quite high. F values are also significant in all
the equations. Estimated equations show that it is the current
price rather than the lagged price which is more significant
in determining the output response. Thus we can infer that
the producers adjust the supply by increasing the tapping days
by using Iain guards and other measures. Further the co
efficient of the rainfall variable in the output response
equation is comparatively low. Coefficient of the current
yield and lagged yield per hectare also turned out to be
significant. It is also noticed that coefficient of total
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stocks also shows a positive relationship and significant at
one per cent level. The price elasticity of supply is obtained
by multiplying the price coefficient by the ratio of the mean
of price and mean of output. Elasticity estimates show that
although price elasticity is positive in all the equations it
is less than unity.

Yield Response

The average yield per hectare of natural rubber has
increased appreciably over the years. In 1953-54 the average
yield per hectare was as low as 321 Kg. (Table 3.3). It has
increased to 354 Kg. per hectare in 1960-61. The percentage
increase is worked out to be 10.28 during the period. Pro
ductivity has further increased to 609 Kg. per hectare in 1969-70
During the 1970's also yield per hectare showed an increasing
tendency. In 1976-77 productivity has increased to 806 Kg.
per hectare. Interestingly from 1976-77 to 1981-82 average
yield per hectare showed a marginal decline in tendency. In
1986-87 productivity of natural rubber in Kerala reached an all
time high of 924 Kg. per hectare. The compound annual growth
rate during the period 1970-71 to 1986-87 is estimated to be
1.77 per cent (Appendix 1).

Now let us examine the major contributory factors for

the increase in yield during the period 1970-71 to 1986-87.
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Table — 3.3

Average Yield per Hectare of Natural Rubber in Kerala and
India

(Yield per hectare in Kilograms)

Year Kerala Index India Index
(197o—71=1o0) (1970-71=1oo)

1955-56 347 53.63 353 54.061960-61 354 54.71 365 55.901965-66 440 68.01 448 68.61
1970-71 647 100.00 653 100.001971-72 673 104.02 678 103.83
1972-73 721 111.44 725 111.031973-74 750 115.92 756 115.771974-75 755 116.69 762 116.691975-76 768 118.70 772 118.221976-77 802 123.96 806 123.431977-78 764 118.08 770 117.92
1978-79 698 107.88 711 108.881979-80 764 118.08 771 118.071980-81 780 120.56 788 120.67
1981-82 770 119.01 779 119.301982-83 828 127.98 830 127.111983-84 864 133.54 857 131.241984-85 890 137.56 886 135.68
1985-86* 897 138.64 898 137.52
1986-87* 927 143.28 926 141.81

Note: *: Provisional.
Source: Indian Rubber Statistics, Vol. 18, Rubber Board,

Kottayam, 1988.
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we know that in the short run, producers can adjust the supply
only within their existing productive capacity. Cultivators
may adjust the yield in response to short run, price expectat
ions through more intensive cultivation. The biological
nature of rubber production requires at least one year to
change the yield through cultural and manurial practices. The
lag between fertiliser application and its effect on yield
varies from one to three years. In the present study a model
of the Nerlovian type has been used in the simplest form to
analyse the farmers yield response to price movements. The
yield response model is developed based on the following re
lation.

* P + UYt ‘ a + a1 t-1 t
(‘It-Yt_1) = r ( Yt - Yt_1) , 04 r 4 1

Yt = bo + bl Pt_1+ b2 Yt_1 + Vt

where bo = a r, bl = a1 r,

b2 = 1 - r and Vt = r Ut

study:

Y = f (Pt, Pt t—1'
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'k

where Yt = desired yield per hectare of natural rubber

Y = average yield per hectare of natural rubber
in Kerala during the period t

Pt = current price of natural rubber

Pt_1 = lagged price of rubber

Yt_1 = lagged yield per hectare of rubber

Rt = average rainfall during the period t

t = trend in years

TAt = tappable area during the period t

bi = regression coefficients

Vt = error term.

The estimated yield response equations show that lagged price
has got a bearing on the cultivators' yield response decisions
(Table 3.4). This supports our earlier observation that farmers
use fertilisers and other pest control measures to increase
productivity. Although the coefficient of the rainfall variable
shows the right sign its value is comparatively low. This may
be due to the fact that in recent years cultivators are using
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rainguards to increase the tapping days during the rainy
season also. Lagged yield emerged as an important variable
in the yield response equation. The yield elasticities
with respect to lagged price is positive. However their
values turned out to be less than unity.

Growth of Area Under Natural Rubber

Area under natural rubber in Kerala has increased

appreciably during the last three decades. Area under natural
rubber was 78457 hectares in 1955-56 (Table 3.5). It has
increased to 122628 hectares in 1960-61, ie. an increase of
56.29 per cent. From 122628 hectares in 1960-61 it further
increased to 154878 hectares in 1965-66. During 1970's also
area under rubber plantations has increased considerably.
From 187762 hectares in 1970-71. area under rubber increased

to 219866 hectares in 1980-81. This was 91.04 per cent of
the total area under rubber in India. The area under rubber
cultivation in the state in 1986-87 stood at 337700 hectares.
Thus we find that during the period 1970-71 to 1986-87 a spe
ctacular increase in area under rubber had taken place. The
increase in the area over the period is more vividly brought
out by the compound growth rate. The compound growth rate is
estimated to be 3.89 (Appendix 1).
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Table - 3.5
Area Under Natural Rubber in Kerala and in India

(Area in Hectares)

Year Kerala Index India Index
(1970—71=100) (1970-71=100)

1955-56 78457 41.79 83867 41.29
1960-61 122628 65.31 129905 63.96
1965-66 154878 82.49 164713 81.10
1970-71 187762 100.00 203098 100.00
1971-72 191351 101.91 208781 102.80
1972-73 195493 104.12 213112 104.93
1973-74 199604 106.31 217540 107.11
1974-75 202318 107.75 221265 108.94
1975-76 205383 109.38 224428 110.50
1976-77 209723 111.70 230563 113.52
1977-78 219414 116.86 245200 120.73
1978-79 221823 118.14 249250 122.72
1979-80 232250 123.69 261495 128.75
1980-81 247180 131.65 278057 136.91
1981-82 262600 139.‘ 295543 145.52
1982-83 278050 148.09 313223 154.22
1983-84 294290 156.74 331767 163.35
1984-85 311982 166.16 351850 173.24
1985-86 326710 174.00 369348 181.86
1986-87* 337700 179.86 384000 189.07

Note: *: Provisional.

Source: Indian Rubber statistigg, Vol.18, Rubber Board, Kottayam,
1988.
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Now let us examine some of the factors which are

responsible for the remarkable increase in area during the
period 1970-71 to 1986-87. It is believed that plantation
crops in general are likely to have a low price elasticity of
supply at least in the short run, because once the perennial
crops are planted their output cannot be always withheld or
stored. It has been conclusively established through several
studies that there is a positive supply response to price
incentives in underdeveloped countries. However, the magnitude
of the farmers‘ response to price may vary with the nature of
crop and between different regions of a country or state. This
emphasises the need for regional studies or supply response of
different crops.

There are two distinct approaches for analysing the
acreage response in the case of farm commodities. The first
is called as the traditional price lag model which assumes
that the farmers instantaneously and fully adjust their acre
age allocations in response to changes in lagged prices. The
second is called adjustment lag model often referred to as
Nerlove model. In the Nerlove model endogenous variable

appears in a lagged form as an independent variable. This
results in biased estimates to a certain extent. In order to
avoid the problem of multicollinearity Fisher suggested a
method of constructing a compound variable which incorporates
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a lagged weighting scheme. In the present study Fisherian
model also is used to analyse the acreage response.

Nerlove Model

Nerlove starts with the proposition that normal price
expected in future depends on what prices have been in the past.
Hence the lagged independent variables are introduced. He

defined a long run acreage response function in the following
manner 2

A =a+aP +v ————(1)
*

where At = desired long-run acreage

lagged pricet-1

Vt = error term.

a0 and al are the constant and coefficient respectively.
Again it is related with the actual acreage by assuming that
in each period the actual area under crop is adjusted in pro
portion to the difference between the long run desired level
of area and actual area under the crop in question.

*

At ' At-1 = r (ht ' At-1) ———-(2)
o <_ r <1 1
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where r is the Nerlovian coefficient of adjustment. Sub
stituting the value of equation (1) into equation (2) and

solving for At we get

At = bo + bl t_1 + b2 At_1 + Ut ——————(3)

where bo = a0 r, bl = alr

b2 = l - r and U = rVt.

Equation (3) is the reduced form and its parameters can be
estimated by the use of ordinary least squares. However,
more independent variables can be incorporated in the model.
The short run elasticity (SRE) and long run elasticity (LRE)
can be obtained by using the following relations:

SRE.‘ = a1 Pt_1 and
At

LRE = b1 Pt'1 where
1 - b2 At

At and Pt 1 are the averages of the variables.
Bateman (1965) has also developed a supply response model

in line with the Nerlove model. This was developed to

explain the supply of cocoa in Ghana and can be presented as

A=a+aP+U ——-———(4)
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where Pt is the average expected future real price. Bateman
then argues that movements in actual producer price affect the
farmers‘ expectations of the future. The formulation adopted
is the Nerlovian price expectations model.

(P-.P)=r(P-P) —:—‘5’
o 4_r 4; 1

Equations (4) and (5) can be combined to eliminate the price
expectational variables which are not observable. The esti
mating equation obtained is given by

At = a0 r + a1 r P1 + (1 - r) At_1 + Vt

t Ut - (1 - r) Ut_1where V

The functional form used in the present study is
given below:

At = f (Pt: Pt_1r

where

D II area under natural rubber

CD‘ ll lagged area under natural rubber
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current price of natural rubbert
Pt_1 = lagged price of natural rubber

St = total stock of natural rubber in the period t

Yt = yield per hectare of natural rubber

Yt_1 = lagged yield per hectare of natural rubber

Rt = average rainfall during the period t

t = trend in years.

As already mentioned, in the Nerlove model lagged area appears
as an independent variable. In this model there is a chance
of getting biased estimates. Grilliches (1976) suggested an
alternative by the use of two stage least squares (TSLS).

P and sothen add P t_2That is first regress At on Pt t_1,
on as long as regression coefficients make sense, then regress
A on P dt tanAt 1 (ie. the estimated A _t 1 which gives the

highest R2 and significant estimates).

Fisher's Model

we had estimated the acreage response with the help
of Nerlovian model (TSL5). But it has been found that in such

a model multicollinearity presents a problem. The usage of the
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P etc. to beindependent variables this way causes Pt, t 1
linearly related. Fisher suggested a method of constructing
a compound variable which incorporates a lagged weighting
system following a simple linear lag scheme. In the present
study a declining weights specification was used. Under this
specification the cultivators are assumed to form their ex
pectation as to future prices on the basis of current prices
and past prices with declining weights. This is particularly
important in the case of rubber because rubber tree matures
after five to seven years. A long run and short run response
are implied since the effect of a given price in one period
is assumed to be distributed over more than one subsequent

period. The Fisherian models worked out here are given below:

1) PZY2 = 1/3 (2Pt + Pt_1)

2) PZY3 = 1/6 (3pt + 2Pt_1 + Pt_2)

3) PZY5 = 1/15 (spt + 4 Pt_1+ 3 pt_2 +

2 Pt_3 + pt_4)

4) PZY7 = 1/28 (7Pt + 6Pt_1+ 5Pt_2 +

4pt_3 + 3pt_4 + 2pt_5 + pt_6)

Here the price variables have been formed as a weighted sum of
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current and past with declining weights. Area under rubber

cultivation At
Fisherian model the long run elasticities are derived by

was regressed on this price variable. In the

multiplying the price coefficients by the respective ratios
of the means of price and means of total area under rubber
cultivation. The short run elasticities in these cases is
obtained by multiplying the long run elasticity by the res
pective weight ((_1 ) attached to the current price in the
coefficient of the compound price variable.

Empirical Results

All the price variables considered had the expected
signs for their coefficient (Table 3.6 and 3.7). Nerlovian
and Fisherian models showed that for eight year lags there
exists positive price coefficient (Table 3.8). This reveals
that farmers are aware of the price changes and they do take
into consideration all these aspects in their planting deci
sions. Coefficient of lagged area is found to be positive in
all the equations. Although the coefficient of rainfall
variable shows the right sign in almost all the equations it
is found to be statistically not significant. The trend vari
able is positive and significant in majority gf the estimated
equations. Elasticity estimates are found to be less than
unity in majority of the equations.
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Thus the study reveals that short term output response
is mainly affected by current price rather than lagged price.
In the case of long run acreage response Cultivators are
influenced by the past eight years‘ prices in their planting
decision and they positively respond to price. Coefficient of
price variable in the yield response equation shows that culti
vators are aware of the price changes and furthermore that they
take such factors into consideration by applying more yield
increasing inputs. Thus the increasing prices might have acce
lerated the planting of rubber in new areas and substitution of
other crops by rubber.

In short we can say that rubber production in Kerala
has increased considerably during the last three decades.
Favourable price was one of the major reasons for the increase
in rubber production in the state.
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RUBBER-BASED INDUSTRY IN KERALA

Although rubber cultivation in Kerala was started by
the beginning of the century, the rubber-based industries in
Kerala started only around 1935. The rubber plantation industry
has recorded a phenomenal growth during the post independence

period and is characterised by an upward trend in production and
area. The increase in rubber production in the state was one
of the major reasons for the development of rubber—based industry
in herala.

Growth of Rubber—Based Industrial Units

Five decades have passed since rubber—based industry
started production in Kerala. The first one was the Trivandrum
Rubber Works which was started in 1935. In 1964-65 there were

only 43 rubber manufacturing units in the state as against 818
units in India (Table 4.1). It had increased to 109 units in
1968-69. This was 9.36 per cent of the total rubber—based units
in India. In the subsequent years also the number of licensed
manufacturers in the state had increased remarkably. In 1973-74

10.09 per cent of the total licensed manufacturers were in Kerala
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100

Number of Licensed Manufacturers in Kerala at the End of
Each Year

Year Kerala India
1965-66 54 8381970-71 119 12811971-72 120 13101972-73 144 13971973-74 152 15061974-75 191 16481975-76 221 18441976-77 248 20031977-78 273 21191978-79 311 24561979-80 331 26401980-81 391 28261981-82 450 30211982-83 490 32261983-84 531 33261984-85 533 34421985-86 599 37691986-87 630 40091987-88 711 43931988—89* 780 5486

Note:* Provisional.

Source: Ingigg Rgppgg spagisgics, Vol.18, Rubber Board,
Kottayam,
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This was only a marginal improvement when compared to 1968-69.
In 1975-76 there were 221 licensed manufacturers in Kerala.

Interestingly in 1973-74 Delhi, Maharashtra, west Bengal and
Punjab had more licensed manufacturers than Kerala. In 1975-76
only west Bengal and Maharashtra were ahead of Kerala. From
248 in 1976-77 the number of licensed manufacturers in Kerala

has increased to 391 in 1980-81. During 1985-86 the number of
licensed manufacturing units in the state further increased to
599. The total number of units in India during the year was
found to be 3769. In 1986-87 there were 630 rubber manufactur

ing units in Kerala. This was 15.72 per cent of the total
rubber manufacturing units in the country. In 1988-89 there
were 780 rubber manufacturing units in the state. The compound
annual growth rate in the number of manufacturing units during
the period 1970-71 to 1988-89 is estimated to be 11.42 per cent.
This is a considerable increase by all means. Out of the 780
rubber manufacturing units 182 units are rubber band manufact
uring units, 179 are tread rubber manufacturing units and 168
are footwear manufacturing units. Only 12 units are manufactur
ing tyres. tubes and flaps.

Consumption of Rubber

As already mentioned Kerala produces 92.1 per cent of
the total natural rubber in India. Although consumption of
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natural rubber in the state has increased appreciably over
the years the share of Kerala in the total consumption in the
country has been low. In 1965-66 the consumption of natural
rubber in Kerala was 3353 tonnes (Table 4.2). This was only
5.25 per cent of the total consumption of natural rubber in
India. Consumption of natural rubber further increased to
5443 tonnes in 1967-68. However, in 1969-70 consumption has
decreased to 4922 tonnes. In 1971-72 the consumption of
natural rubber in Kerala further increased to 7868 tonnes.

This was only 8.15 per cent of the total consumption of natural
rubber in India. In the subsequent years also the consumption
of natural rubber in Kerala has increased considerably. In
1975-76 the consumption of natural rubber in Kerala was esti
mated to be 9268. However, it was only 7.19 per cent of the
total natural rubber production in Kerala. The consumption of
natural rubber decreased to 8735 tonnes in 1976-77. In 1977-78

consumption of natural rubber almost doubled when compared to

the previous year. Subsequent years also showed an increase
in the consumption of natural rubber. In 1986-87 consumption
or natural rubber in the state stood at 31445 tonnes. This
was only 12.22 per cent of the total consumption of natural
rubber in India. The compound annual growth rate in the con
sumption of natural rubber in the state during the period
1970-71 to 1986-87 is worked out to be 11.08 per cent.
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8917
10543

9986
11068
12047
11399
11166
20987
22735
25937
26181
27599
30960
34599
36624
37612
41740

Consumption of Different Kinds of Rubber in Kerala

Year Natural Synthetic ReclaimedRubber Rubber Rubber

1970-71 6739 1798 380
1971-72 7868 2115 5601972-73 7913 1547 5261973-74 9035 1423 6101974-75 9690 1380 977
1975-76 9268 1062 1069
1976-77 8735 1036 1395
1977-78 15732 3102 2153
1978-79 16905 3297 2533
1979-80 18785 4626 2526
1980-81 19283 4605 2293
1981-82 20819 4329 2451
1982-83 23129 5191 2640
1983-84 25811 6088 2660
1984-85 27420 6197 3007
1985-86 28341 5896 3375
1986-87 31445 6872 3423

Source: Indian Rubber Statistics, Vol.18, Rubber Board,
Kottayam, 1988.
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Now we will examine some of the reasons for the increase
in the consumption of natural rubber in the state. we have
noticed that the increase in the number of manufacturing units.
production of natural rubber and industrial production are some
of the causes for the increase in rubber consumption in Kerala.
This can be substantiated by the following estimated equation:

*

CRRK = - 18581.453 + O.l489§ Qt +
(3010.633) (o.04755)

**
101.2863 IIPK
(4o.7092). R2 = 0.885

:2 - . HK = O.b6b, : = 53.77

where

CNRK = consumption of natural rubber in Kerala.

Qt = production of natural rubber in Kerala

IIPK = index of industrial production in Kerala.

Empirical evidence supported our observation that increase
in natural rubber production and industrial output have sig
nificant influence on the increase in consumption of natural

*: Significant at one per cent level.
**: Significant at five per cent level.
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rubber in the state. Coefficient of determination also turned
out to be high. The foregoing analysis reveals that there has
been an appreciable progress in the consumption of natural
rubber in the state during the last two decades. However, the
progress was much below the expected level. Although Kerala
produces 92.1 per cent of the total natural rubber in the
country it consumes only 14.93 per cent of the total product
ion of natural rubber in the state.

The consumption of synthetic and reclaimed rubber has

also increased over the years (Table 4.2). The consumption of
synthetic rubber in 1965-66 was only 517 tonnes. This has
increased to 1798 tonnes in 1970-71. Synthetic rubber con
sumption has further increased to 6872 tonnes in 1986-87.
This was 9.57 per cent of the total synthetic rubber consumpt
ion in the country. The compound annual growth rate in syn
thetic rubber consumption during the period 1970-71 to 1986-87
is estimated to be 15.07. Reclaimed rubber consumption has
also increased considerably during the period under study.
From a mere 293 tonnes in 1965-66 reclaimed rubber consumption
increased to 380 in 1970-71. In 1986-87 reclaimed rubber con

sumption in the state stood at 3423 tonnes. This was 8.86 per
cent of the total consumption of reclaimed rubber in the
country. The annual compound growth rate in reclaimed rubber
consumption during the period 1970-71 to 1986-87 is found to
be 13.24 per cent.
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The total consumption of all kinds of rubber stood
at 8917 tonnes in 1970-71. It increased to 20987 tonnes in

1977-78. From 22735 tonnes in 1978-79 the consumption of
rubber further increased to 34559 tonnes in 1983-84. The con
sumption of all kinds of rubber in 1986-87 stood at 41740 tonnes

in 1986-87. The percentage growth rate when compared to 1970
71 is found to be 368.09. when we take the share of natural
rubber in the total consumption of all kinds of rubber (Natural.
synthetic and reclaimed rubber) we can see that 75.57 per cent
was accounted by natural rubber alone in 1970-71. Share of
synthetic rubber and reclaimed rubber in the total consumption
of all kinds of rubber was found to be 20.16 per cent and
4.67 per cent respectively in 1970-71. In 1986-87 share of
natural rubber, synthetic rubber and reclaimed rubber in the
total consumption of all kinds of rubber is found to be 75.34
per cent, 16.46 per cent and 8.20 per cent respectively. Thus
we can find that in 1986-87 natural rubber maintained its

share when compared to 1970-71.

Besides tyres and tubes, the other important rubber
products manufactured in the state are tread rubber, footwear,
latex foam products, rubber band, rubberised coir products,
balloons, rubber thread, automobile components, contraceptives

and toys. As already mentioned, there are at present 70,000
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Table - 4.3

Total Number of Licensed Rubber Manufacturing Units and their
Licensed Quantity of Consumption of Natural Rubber in 1988-89

Sl.No. Production group No. of Units Licensed quan
tity of con
sumption

1. Adhesive 7 1262. Dipped goods 19 1223. Foam products 52 20144. Footwear 168 65095. Gloves 20 3956. Hoses 3 4267. Latex thread 23 4268. Moulded and 40 929
extruded goods9. Rubber bands 182 162810. Rubberised Coir 29 1801
and Jute Woolen
products11. Surgical and phar- 1 860
maceutical goods12. Tread Rubber 179 10411

13. Tyre, tube, flaps 12 1641314. Others 45 652115. Total 780 48581
Source: 1) nugm Vol. 18. Rubber Board.

Kottayam. 1988.
2) Hand Book of Rubber Statistics, AIRMA, Bombay,1989.
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different products based on natural rubber. New uses are
also being discovered day by day. However, out of 70,000
different products only a few are produced in Kerala (Mathew,
1982).

As already mentioned there were 780 rubber manufactur

ing units in Kerala in 1986-89. In the case of licensed
quantity of consumption of natural rubber, tyres and tube
industries accounted for 33.78 per cent of the total consumpt
ion of natural rubber in the state in 1988-89 (Table 4.3).

cent of the totalTread rubber units accounted for 21.43 per
consumption of natural rubber. These two sectors together
accounted for 55.22 per cent of the total licensed quantity
of natural rubber consumed in the state. Although rubber band
manufacturing sector is having the largest number of units
it consumes only 3.35 per cent of the total consumption of
natural rubber in the state.

Fixed Capital, working Capital, Number Employed, Wages and

Salaries, Materials consumed, Total Input, Total Output and
Value Added

Annual Survey of Industries (factory sector) classi
fied rubber-based industry into three sub-groups viz.
1) Tyres and tube industry.
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2) Manufacture of footwear made primarily of vulconised or
moulded rubber.

3) Manufacture of rubber products not elsewhere classified.
However in the case of Kerala the second and third groups
are combined together.

Fixed capital investment in the tyres and tube industry
has increased from m.186.12 lakhs in 1973-74 to B.2762.46 lakhs

in 1979-80 (Table 4.4). It showed a declining trend afterwards
and stood at M.1726.18 lakhs in 1984-85. This was only 1.35
per-cent of the total fixed capital investment in the state. It
is to be noted that its share was only 0.46 per cent in 1973-74.
Thus we can see that fixed capital in the tyres and tube industry
has increased at an annual compound rate of 28.16 per cent. It
is to be mentioned that increase in fixed capital investment in
constant prices (1970-71) is comparatively low. Fixed capital
investment in the other rubber products sector has increased
from b.336.99 lakhs in 1973-74 to B.1237.83 lakhs in 1984-85

(Table 4.5). Share of other rubber products sector in the
total fixed capital investment in the state in 1973-74 was found
to be 0.84 per cent. This has increased slightly to 0.89
per cent in 1984-85. The compound annual growth rate in
fixed capital investment in the other rubber products sector
during the period 1973-74 to 1984-85 is worked out to be
10.45 per cent. when we take the rubber-based industry as



Table — 4.4

11.2

Fixed Caoital, workina Capital, waces and Salaries to Emoloyees, Number Emoloyed, Materials
Consumed, Total Inouts, Total Outnut and Value Added in the Tyres and Tube Industrv for the
Yea:s 1973-74 to 1984-85.

working
Capital

wages and
Salaries

Number
Employed

Materials
Consumed

(Value in lakhs)

Total
Inputs

Total
Output

1973-74

1974-75

1975-76

1976-77

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

F

186.12
(151.69)

231.67
(148.13)

381.06
(220.78)

441.79
(259.73)

551.50
(319.53)

542.05
(294.75)

2762.46
(1279.51)

2544.46
(1062.85)

2370.19
(894.074)

2224.27
(794.67)

2020.00
(698.00)

1726.18
(568.57)

igures

Annual survev of
Trivandrum.

125.37
(89.74)

638.61
(365.13)

656.53
(379.50)

719.22
(407.26)

558.06
(300.36)

464.67
(250.09)

969.65
(445.61)

1405.46
(546.23)

1168.53
(415.40)

1441.85
(499.4D

1676.34
(530.49)

1339.63
(395.38)

50.74
(37.63)

209.81
(120.063)

240.97
(133.27)

186.07
(114.77)

238.52
(148.05)

201.65
(119.19)

312.21
(168.44)

277.89
(135.19)

297.94
(124.79

437.82
(174.43

492.08
(165.42)

412.47
(128.82)

1920

1880

1215

1787

2067

2272

2213

2116

2545

2723

(fectszy sector).

1087.18
(778.223)

1415.23
(809.1fl

1913.72
(1106.20)

1361.27
(770.82)

1224.34
(658.96)

1016.43
(547.06)

2481.06
(1140.19)

2943.63
(1144.05)

3412.62
(1213.16)

5136.10
(1779.0U

4672.32
(1478.86)

4643.72
(1372226)

1107.71
(792.92)

1505.44
(860.74)

2097.04
(1212.16)

1546.84
(875.90)

1410.00
(758.88)

1148.45
(618.11)

2837.89
(1304.18)

3299.01
(12B2.165)

3948.42
(1403.63)

5776.02

(2000.70)

5390.19
(1705.76)

5402.67
(1596.53)

D1rectorete of

1531.69
(1478.47)

2110.51
(1542.77)

2749.28
(1772.59)

2035.66
(1312.48)

1957.81
(1273.79)

1563.39
(861.37)

3988.59
(1847.42)

4047.85
(1605.65)

4544.82
(1561.74)

9171.61
(2907.01)

7225.87
(2221.98)

6461.56
(1874.55)

423.86
(409.2Q

514.86
(376.66)

605.24
(390.2D

522.21
(336.69)

510.35
(531.04)

368.65
(203.11)

835.56
(3B7.0U

432.74
(171.sm

277.28
(95.28)

3046.82
(965.71)

1469.89
(452.00)

728.31
(211.29)

and Statistic:
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Table - 4.5

Fixed Capital, workina Capital‘ wages and salaries to Emoloyees, Number Emoloyedl Materials
Consumed, Total Inputs, Total Output and Value Added in the Other Rubber Products Sector for
the years 1973-74 to 1984-85

(Value in lakhs)

Year Fixed working wages and Number Materials Total Total va1ue
Capital Capital Salaries Employed Consumed Inputs Output added

1973-74 336.99 175.95 116.65 3599 1079.96 1116.03 1411.92 295.89
(274.85) (125.95) (86.50) (773.06) (798.88)(1340.85) (250.97)

1974-75 494.17 377.23 173.00 3687 2329.94 2383.23 2958.20 521.68
(315.97) (215.68) (99.00) (1332.16) (1362.62)(2113.00) (372.63)

1975-76 559.20 438.47 175.68 3971 2577.80 2845.58 3590.38 654.07
(323.93) (253.51) (97.16) (1490.06) (1644.84)(2288.32) (425.99)

1976-77 378.57 267.84 156.27 4084 2325.81 2548.82 3145.07 449.16
(222.56) (151.66) (96.39) (1317.00) (1443.27)(2000.68) (255.73

1977-78 519.12 276.19 237.35 4745 2612.08 2921.80 3819.61 831.79
(300.75) (140.55) (147.32) (1405.35) (1572.55) (2434.42) (530.14)

1978-79 650.01 228.04 265.68 7158 3395.11 3776.54 4895.01 1023.94
(353-46) (122.73) (157.03) (1827.29) (2032.53) (2591.04) (552.91)

1979-80 642.57 717.56 277.94 4525 4375.92 4848.39 6720.46 1791.75
(297-62) (329.75) (149.95) (2010.99) (2228.12) (3127.25) (533.75)

1980-81 641.81 653.13 331.55 5351 5614.36 6305.45 7685.94 1295.14
(268.09) (253.84) (161.31) (2182.03) (2450.62)(3089.20) (520.53

1931.32 314,95 695.90 414.14 5585 6031.75 6850.49 8532.66 1543.30
(307.42) (247.39) (173.4) (2144.24) (243S.30)(3003.40) (543.2E

1982-83 768.04 833.87 461.82 5359 8353.46 9130.23 11031.55 1750.93
(274.40) (288.84) (183.98) (2893.47) (3162.53)(3603.90) (551.BU

1983-84 1119.94 924.97 552.53 5629 8390.07 9108.73 10947.83 1697.41
(386.99) (292.71) (185.74) (2655.06) (2882.S1)(3457.94) (1535.1€

1984-85 1237.83 1202.23 623.40 4959 10640.58 11417.69 14360.77 2799.79
(407.72) (355.27) (194.51) (3144.05) (3374.02) (4282.96) 535.01)

Hone: Figures dei1;ted values (1970-71 prices).
Source: Annual Survav of Incustrles, (factory Sector), Economic and

Statistics, Tr1Van¢rUm
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a whole we can see that fixed capital investment has increased
from h.523.11 lakhs in 1973-74 to B.2964.01 lakhs in 1984-85

(Table 4.6). Share of the rubber-based industry in total fixed
capital investment in the state has increased from 1.30 per
cent in 1973-74 to 2.32 per cent in 1984-85. The annual compound
growth rate in fixed capital investment during the period is
estimated to be 19.72 per cent.

working capital investment has also increased appreci
ably over the years. From B.125.37 lakhs in 1973-74 working

capital investment in the tyres and tube industry increased
to B.1339.63 lakhs in 1984-85. The compound annual growth rate
during the period is found to be 11.84 per cent. Share of tyres
and tube industry in the total working capital investment in
the state has increased from 1.01 per cent in 1973-74 to 2.33
per cent in 1984-85. working capital investment in the other
rubber products sector has increased from m.175.95 lakhs in

1973-74 to b.l202.23 lakhs in 1984-85. The compound annual
growth rate during the period is estimated to be 15.31 per cent.
Other rubber products sector's share in the total working capital
investment in Kerala has increased from 1.42 per cent in 1973-74

to 2.09 per cent in 1984-85. It is to be mentioned that although
working capital investment in the other rubber products sector
has increased considerably in current prices. the increase
was comparatively low in real terms. In the case of
rubber—based industry as a whole the working capital investment
has increased from B.301.32 lakhs in 1973-74 to E.2541.66 lakhs
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Table - 4.6

Fixed Capital, workinq Cap1ta1J Haoes and Salaries to Emoloyees, Number Emolovei, Materials
Ccnsumedl Total Igguts, Total Output and Value Added in the Rubber-Based Industrv for the
Years 1973-74 to 1984-85

(Value in lakhs)

Year Fixed Working Hages and Number Materials Totgl T013 ValueCapital Capital Salaries Employed Consumed Inputs Ou:put Added

1973-74 523.11 301.32 167.39 4899 2167.14 2223.74 2943.61 719.75
(426.34) (215.69) (124.13) (1551.283) (1591.80) (2919.32) (690.22

1974-75 725.84 1015.84 382.81 5607 3745.17 3888.67 1036.54
(464.10) (580.81) (219.063) (2141.33) (2223.36) (748.99)

1975-76 940.26 1095.00 416.65 5851 4491.52 4942.62 6339.66 1289.31
(544.71) (633.01) (230.43) (2596.26) (2857.00) (4060.91) (326.22)

1976-77 820.36 987.06 342.34 5299 3687.08 4095.66 5183.73 971.37
(482.29) (558.92) (211.16) (2678.27) (2319.17) (3313.16) (622.42)

1977-78 1070.62 834.25 475.87 6532 3836.42 4331.80 5777.42 1342.14
(620.29) (449.01) (295.37) (2064.82) (2331.43) (3708.21) (862.18)

1978-79 1192.06 692.71 467.33 9225 4411.54 4924.99 6453.40 1392.52
(648.21) (372.82) (276.22) (1374.35) (2650.69) (3552.41) (766.02)

1979-80 3405.03 1687.21 590.15 6797 6856.98 7686.28 10709.05 2627.31
(1577.13) (775.37) (318.39) (3151.08) (3532.30) (4974.67) (1220.77)

1980-81 3186.27 2058.59 609.47 7564 8557.99 9604.46 11733.79 1727.88
(1330.94) (800.07) (296.50) (3326.08) (3732.78) (4694.85) (692.20)

1981-82 3185.15 1864.43 712.08 7701 9444.37 10798.91 13077.48 1820.58
(1201.494) (662.79) (298.15) (3357.40) (3838.93) (4565.14) (638.50)

1982-83 2992.31 2275.72 899.64 7904 13489.56 14906.25 20203.16 4827.75
(1069.07) (788.27) (358.40) (4672.51) (5163.70) (6510.91) (1547.52)

1983-84 3139.94 2601.31 1044.61 8354 13072.39 14498.92 18173.70 3167.30
(1084.99) (823.20) (351.16) (4133.92) (4588.24) (5679.92) (968.14)

1984-85 2964.01 2541.86 1035.87- 7241. 15284.30 16820.36 20822.33 3528.10
(975.99) (750.65) (323.43) (4516.64) (4970.55) (6157.51) (1045.30)

Figures in the brackets are deflezei
nnual survey of Industries Directorate of Economics and Statiszica

Trivandrum.
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in 1984-85 at a compound annual growth rate of 16.56
per cent.

Employment in the factory sector in Kerala has not
exhibited a substantial growth in the last two decades. The
majority of the factory units in Kerala are small scale units
employing less than 20 workers. If the number of factories
providing employment to less than 100 workers are taken toge
ther as a single size group we can find that over 92 per cent
of the factories commands 75 per cent of the total average
daily employment. If more than 1000 workers in a factory is
taken as a criterion for classifying it as a big factory it
is seen that only 0.5 per cent of the factories come under this
category and their share of employment is 12.2 per cent. The
total number of employees working in the factory sector in the
state during 1973-74 was 239297. This has increased to a mere
247788 in 1984-85 and the percentage increase is estimated to
be 3.35 per cent. Average daily employment in the tyres and
tube industry was 1300 persons in 1973-74. This was only 0.54
per cent of the total employment in the factory sector. In
1984-85 there were 2282 persons employed in the tyres and

tube industry and the industry's share was 0.92 per cent of
the total employment in the factory sector. The annual compound
growth rate during the period is found to be 5.37 per cent.
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From 3599 in 1973-74 total number of employees in the other
rubber products sector has increased to 4959 in 1984-85 at a
compound annual growth rate of 3.88 per cent. Share of the

other rubber products sector in the total factory employment
in the state has increased from 1.50 per cent in 1973-74 to two
per cent in 1984-85. when we consider the rubber-based
industry as a whole in the state we can find that total
number of employees has increased from 4899 in 1973-74 to
7241 in 1984-85 at an annual compound growth rate of 4.28 per
cent. Share of the rubber-based industry in the total number
of employees in the factory sector in the state has increased
from 2.05 per cent in 1973-74 to 2.92 per cent in 1984-85.

wages and salaries disbursed to the employees has also
increased over the years. From B.50.74 lakhs in 1973-74 total
emoluments given to the employees in the tyres and tube industry
has increased to %.412.47 lakhs in 1984-85. The annual compound

growth rate is estimated to be 14.27 per cent. Share of the
tyres and tube industry in the total emoluments given to the
employees in the factory sector in the state has increased from
0.70 per cent in 1973-74 to 1.61 per cent in 1984-85. Total
wages and salaries disbursed to the employees in the other
rubber products sector increased from B.116.65 lakhs in 1973-74
to B. 623.40 lakhs in 1984-85. The increase in growth rate can
be more vividly depicted by the compound growth rate. The
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compound growth rate is estimated to be 15.65 per cent. Share
of the other rubber products sector in the case of total emolu
ments disbursed to the employees in the factory sector in the
state has increased from 1.61 per cent in 1973-74 to 2.43 per
cent in 1984-85. When we take the rubber-based industry as a
whole we can see that the total emoluments disbursed has in
creased from B. 167.39 lakhs in 1973-74 to B.1035.87 lakhs

in 1984-85 at an compound growth rate of 14.65 per cent. Share

of the rubber manufacturing industry in the case of wages and
salaries disbursed to employees in the factory sector in the
state has increased from 2.32 per cent in 1973-74 to 4.04 per
cent in 1984-85.

Materials consumed in the tyres and tube sector and
other rubber products sector were b.lO87.18 lakhs and b.l079.96
lakhs respectively in 1973-74. This has increased to k.4643.72
lakhs and B.10640.58 lakhs respectively in 1984-85. The com
pound annual growth rate during the period 1973-74 to 1984-85
is estimated to be 15.74 per cent and 20.04 per cent
respectively. In the case of materials consumed share of
tyres and tube industry and other rubber products sector in
the total factory sector in the state is found to be 3.05
per cent and 7.00 per cent respectivel _n 1984-85. when we
consider the rubber manufacturing industry as a whole we can
see that materials consumed have increased from B.2167.l4 lakhs
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in 1973-74 to E.15284.3O lakhs in 1984-85 at an annual compound

growth rate of 18.27 per cent. Share of the rubber-based
industry in the case of materials consumed in the total factory
sector in the state is worked out to be 10.05 per cent in
.- 4 R1984-c5.

Total inputs in the rubber-based industry has also
increased appreciably over the years. From B.1107.71 lakhs
in 1973-74 total inputs in the tyres and tube sector has
increased to b.5402.67 lakhs in 1984-85. In the other rubber

products 3eCCOI total inputs he e increased from %.1116.03

lakhs in 1973-74 to E.11417.69 lakhs in 1984-85. The compound

annual growth rate during the period in the above sectors are
found to -3 16.69 per cent and 20.49 per cent respectively.
Share of the tyres and tube industry and other rubber products
sector in the case of total input in the factory sector in the
state have increased from 2.85 and 2.87 respectively in 1973-74
to Q and 6.36 respectively in 1984-85. Total inputs in the
rubber-based industry has increased from B.2223.74 lakhs in
19";-74 to £.16820.36 lakhs in 1984-85 at an annual compound

growth rate of 18.90 per cent. It is to be mentioned that share
of the rubber-based industry in the case of total inputs in the
total factory sector in the state has increased from 5.72 per

.. 1’‘ '-O 9040 ’_Jer cent in 984-85.1,. '0cent in 197

Total output has also increased considerably over the
years. Erom &.;531.69 lakhs in 1973-74 total output of the tyres
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and tube industry has increased to B.6461.56 lakhs in 1984-85
at an annual compound growth rate of 16.01 per cent. Total
output of the other rubber products sector has increased from
E.1411.97 lakhs in 1973-74 to B. 14360.77 lakhs in 1984-85.

The compound annual growth rate is estimated to be 20.17 per
cent. According to the annual survey of industries (factory
sector). during 1984-85 the respective shares of the various
rubber products in Kerala as a proportion of total national
production were tyres and tubes 4.40 per cent and other rubber
products sector 26.12 per cent. It is significant to note
that according to ASI, only the other rubber products sector
has made a steady increase in its national share during the
years. Share of tyres and tube industry and other rubber pro
ducts sector in the total factory sector in the state is worked
out to be 2.93 per cent and 2.70 per cent respectively in
1973-74. In 1984-85 share of these sectors in the total factory
sector is worked out to be 2.52 per cent, 5.59 per cent res
pectively. Total output of the rubber-based industry has
increased from B.2943.61 lakhs in 1973-74 to k.20822.33 lakhs

in 1984-85 at a compound annual growth rate of 18.43 per cent.

Share of the rubber-based industry in the total factory sector
in the state has increased from 5.60 per cent in 1973-74 to
8.11 per cent in 1984-85. It is to be noted that share of
rubber-based industry in the total national production stood
at 10.32 per cent in 1984-85.
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Value added which is the value of the product that
is created in the factory showed a fluctuating trend over the
years. Value added in the tyres and tube industry stood at
B.423.98 lakhs in 1973-74. This was 3.17 per cent of the total
value added in the factory sector in 1973-74. Value added in
the tyres and tube industry increased to an all time high of
B. 3046.82 lakhs in 1982-83. However in 1984-85 it stood at

$.728.31 lakhs, which was only 1.07 per cent of the total value
added in the factory sector. The annual compound growth rate
in value added during the period 1973-74 to 1984-85 is found
to be 6.69 per cent. It is found that share of the tyres and
tube industry in Kerala was 1.89 per cent in 1984-85 when
compared to the total value added in the national level. Value
added in the other rubber products sector increased appreci
ably during the period under study. In 1973-74, value added
in the other rubber products sector stood at B.295.89 lakhs
which was 2.21 per cent of the total value added in factory
sector in Kerala. Value added has further increased to
%.2799.79 lakhs in 1984-85, which was 4.10 per cent of the total
value added in the factory sector in the state. The increase
in value added can be more clearly brought out by the compound
growth rate. The compound annual growth rate during the
period is worked out to be 19.14 per cent. It is noted that.share
of the other ruober products sector in Kerala was 26.99 per cent



125

in 1984-85, when compared to the total value added in the
national level. Total value added in the rubber-based
industry as a whole has increased from k.79.75 lakhs in 1973-74
to b.3528.1O lakhs in 1984-85 at an annual compound growth rate

of 15.01 per cent. Share of the rubber-based industry in the
total value added in the factory sector in Kerala has decreased
rom 5.38 per cent in 1973-74 to 5.17 per cent in 1984-85.

when compared to the total value added in the rubber-based
industry in India, Kerala's share was found to be 7.22 per
cent in 1984-85.

Thus the above discussion shows that although Kerala

is having the largest number of rubber-based industrial units
in India its consumption of natural rubber is comparatively
low. Total employment in the rubber-based industry has
increased only marginally during the period under study.
Although fixed capital investment, working capita1.materials
consumed, total inputs and total output of the rubber products
sector have increased over the years, the increase has been
considerably low in real terms. Value added in the tyres and
tube industry showed wide fluctuations during the period under
study. It is to be noted that only the share of the other
rubber products sector showed an increasing trend both in the
state and national level during the period under study.



CHAPTER V

TRENDS IN INPUT AND OUTPUT PRICES

Economic literature makes a distinction between two

types of price changes, one cost-determined and the other
demand-determined. Generally speaking, changes in the prices
of raw materials inclusive of primary foodstuffs are believed
to be demand-determined and changes in the prices of finished
goods to be cost-determined (Kalecki, 1971). In recent years
policies designed to promote economic development have been

seriously considered by most developing countries and are
characterised by the development of major sources of foreign
exchange earning. A more stable price will reduce the risk
and uncertainty costs and make the marketing system more effici
ent.

The pricing of raw materials have, however, to be seen
explicitly within the specific features of their market stru
cture and in the light of the condition on the demand and
supply side. In India supply conditions are identified as
essential reasons for the difference in price changes (Pandit
Som Nath, 1982). The structure and behaviour of prices denote

the nature, composition and magnitude of prices. Price mechanism
is the medium through which the desires of consumers are
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transmitted to producers. If the commodity in question is
durable there is an added dimension in the pricing of it, viz.,
the role played by inventories in explaining price movements.
‘This factor has to be incorporated while defining or rather
spelling out the conditions on the demand and supply side.

The level of agricultural prices in an eaconomy
influences a number of aspects of the economy. The relative
prices among individual commodities influence a shift from one

commodity to another. The relative price level between the
agricultural and non-agricultural sectors determines the terms
of trade between these sectors and hence influences the move

ment of resources from one sector to the other. While analys
ing agricultural price it is also possible to analyse the changes
in price levels at different levels of the market with a view
to understand the changes in market structure and marketing
margins Agricultural prices are quickly responsive to demand
and supply conditions. Since agricultural output constitutes
half of the national product the general price level is mostly
determined by the behaviour of agricultural prices. Due to
market imperfections in underdeveloped countries the effect of

price signals gets considerably weakened, resulting in either
time lags in response or differential magnitudes of responses.
Price policy inevitably is a part of the overall economic policy.
Price policy in conjunction with policies on other aspects such
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as input supply, marketing of output, research and extension

influence the modernisation process, especially through the
adoption of improved technology. The objective of agricultural
price policy is to achieve price stability without destabilis
ing the total fievenue of the farmer and provide a price support
which would be economic to the farmers as well as to agro
based industries and at the same time safeguard the interests
of the consumers. While the influence of agricultural prices
on allocation of resources between agricultural and non
agricultural sectors in an area like Kerala, characterised
by a large proportion of perennial crops, may not be large,
its impact on the allocation of resources within the agricul
tural sector and on the modernisation process cannot be under
emphasized. The short term goal of price policy is stability
in crop prices to create certainty. The medium term goal of
grice policy is stability in terms of trade for agriculture
and the focus of the long term goal is an agricultural adjust
ment of all prices towards their equilibrium level. Thus the
role of agricultural price policy is to moderate short run
price fluctuations and to allow prices to perform their long
run allocative function. In short it may be emphasised that
the aim of the price policy should be to effect a proper
structure of production and distribution (Pandit Som Nath,
1982}.
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Economists often find it useful to think of the market
demand as consisting of demand for current use or consumption

plus possible demand for addition to inventory; and the market
supply , similarly, as consisting of supply from current pro
duction plus possible supply from inventory. Inventories may
have either a stabilising or destabilising effect on the commo
dity's price depending on the conditions that permit or require
the holding of inventories. However, traditionally, economists
have assumed that the effect of inventories is to stabilise

price, though the extent to which it will do so, of course,
varies from one market to another. Agricultural price analysis
is one of the most important and well developed parts of price
analysis. The agricultural price analysis is not a mere exer
cise of academic curiosity but results of it are immediately
put to work as bases for huge economic programmes. In this
section we will examine the behaviour of natural rubber and

synthetic rubber prices which are used as raw materials in the
rubber-based industry. Attempts were made to analyse both
“e inter and intra year variations in natural rubber prices

after the 1970's and the role played by rubber stocks in
explaining it.

5.1 Price Movement of Natural Rubber

Market price of indigenous natural rubber had increased
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cosiderably over the last two decades. Interestingly wide
intra year fluctuations are also noticed in the market price
of rubbery 'This.may be due to fluctuations in production and
stock of natural rubber in different months. In 1969-70,
price of natural rubber was as high as B.584.1O per quintal
in April (Table 5.1). Upto September the market price of
natural rubber was above the average price level of m.501 per
quintal. During 1970-71 price or natural rubber per quintal
was lower than that in the previous year. In 1970-71 the
price is worked out to be $.464 per quintal. Price was lower
in the month of November. During 1971-72 also the average
price of lot rubber showed a declining trend and stood at
%.420.78 per quintal. During the year price of lot rubber was
lower in the month of December and higher in the month of
March. In the next year 1972-73, price of natural rubber
increased marginally and it stood at b.459 per quintal. The
percentage increase when compared to the preceding year is
found to be 9.03. During the next two years also average
market price of lot rubber showed an increasing trend. In
1974-75 the average market price of lot rubber per quintal is
worked out to be B.849 per quintal. This is 64.85 per cent
increase when compared to the previous year. However, during
the period 1975-76 and 1976-77 the average market price of

rubber showed a declining trend, mainly due to the fact that
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during these years the internal production was sufficient
to meet the demand in the country. In 1976-77 average price
of lot rubber is worked out to bel.596 per quintal.This was
29.80 per cent lower than that in 1974-75.

From 1976-77 to 1981-82 average market price of lot

rubber showed a remarkable increasing trend. In 1981-82 the
average market price of natural rubber stood at %.1431 per
quintal. During this year the price of lot rubber was higher
in March and lower in July. It is to be noted that product
ion of natural rubber was lower during the month of March.

The percentage increase in prices during the period 1976-77 to
1981-82 is estimated to be 140.10. Although there was some
variations in the price level, it showed an increasing trend
after the period 1981-82 also. In 1986-87 price of natural
rubber stood at 1591.83. The compound annual growth rate in
prices during the period 1970-71 to 1986-87 is worked out to
be 9.98 per cent (Appendix 1). when we take three yearly mov
ing averages we can see that market price of natural rubber was
462 in 1970-71-(Table 5.1). This has increased to 729.27 in
1975-76. Except for the years 1976-77 and 1977-78 moving
average showed an increasingtrend. These are the two years
where the import of natural rubber did not take place. It is
also to be noted that production of natural rubber tends to



Table  5.2

Average Market Price of La Rubber at Kottayam

(B. per Quintal)
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Price
Average Market Three Yearly

moving average

1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1;/9-80
1980-81
1*" 1-82
1982-83
1983-84
1984-85
1985-86
1986-87

500.86
463.60
420.78
458.71
515.39
849.24
743.62
595.96
632.11
953.43

1016.51
1212.20
1430.65
1408.83
1707.53
1587.29
1660.70
1591.83

461.75
447.70
464.96
607.78
702.75
729.61
657.23
727.17
867.35

1060.71
1219.79
1350.56
1515.67
1567.88
1651.84
1613.27

SOLIICCE Z
1988.

Computed from Indian Rubber Statistics, Vol.18,
Rubber Boar5f’Kottayam,
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be higher during the period September to January. Interestingly
more than 50 per cent of the total production takes place during
this period. Production of natural rubber is comparatively low
during the months of February and March. Prices of natural
rubber tend to be high during this lean period.

Now let us examine the factors which are influencing
the price of natural rubber. we have developed two models for
inter and intra year variations in prices. Our basic assumpt
ion regarding the determination of inter year price variations
is that it is governed by several factors viz.. production,
consumption and total stock of natural rubber. In order to
examine whether international prices have any bearing on the
Indian natural rubber prices we have taken price of natural
rubber in London as a proxy variable. As natural rubber is a
primary commodity with a derived demand concentrated in the

industrial countries. it is posited that the spot pricing
process is dominated by stocks held in the consuming regions,
the size of these stock holdings (nearly half of total stock
holdings) and the operation of the spot market by consumer re
inforce this argument. Thus it is the London spot price that
exerts ultimate influence over natural rubber price formation
in the producing areas in each period (Tan Suan. 1984). In
the case of intra year price variations it is assumed that it
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is influenced by the manufacturer's monthly purchase decisions
in relation to net availability. The manufacture's purchase
decisions are governed by purchase for current use or consumpt
ion and for addition to inventory or stocks. Monthly product
ion of natural rubber also exerts some influence on intra
year price variations. The estimated equations are given
below:

P = - 1l4.15904 + 0.27524 PLD +
(15o.34482) (o.356o0)

*** ***
0.01547 CNt- 0.01255 QNt

(0.00860) (0.00670)

+ 5;oo5s3 sNt
(0.06628) R2 = 0.9.395

R-2 = 0.8986, F 36.448

*~k*

MP 798.517; - 0.00497 MQt
(131.9520) (0.oo271)

SSTC
MTS+ 0.07845 Mct — 1628.946?

(0.00695) (227.4779)

SGD
MTS

(323.9641) K

i
— 914.1303

2 0.7090
-2R =  F

*: Significant at one per cent level.
***: Significant at twenty per cent level



where

MPt

MP

MQ

MCt
MTS

SSTC

SGD

SNt

PLD

QN
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i
— 645.8532 + 0.00055 MQt

(135.8387) (0.0o3o6)

*+ 0.08712 MC + 15o2.7219 _§§t HTS
(0.00623) (228.6328)

R2 = 0.6882

R‘2 = 0.678. F = 67.6870

monthly price of natural rubber

monthly production of natural rubber

monthly consumption of natural rubber

monthly stock of natural rubber

stock of natural rubber with the State

Trading Corporation of India

stock of natural rubber with the growers
and dealers

total stock of natural rubber in the year t

Price of natural rubber in London in the year

production of natural rubber in the year t
consumption of natural rubber in the year t
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'0 II price of natural rubber in the year t
MS monthly stock of natural rubber with the

manufacturers.

The regression estimates show that consumption of

natural rubber is influencing positive movements of prices.
Production variable as expected showed a negative relation
ship. Although coefficient of stock variable and coefficient
of PLD showed the right signs they are found to be statisti
cally not significant. In the case of intra year variations
consumption and the ratio of the manufacturers stocks to total

stocks are found to be positive and statistically highly sig
nificant. Coefficient of the monthly production of natural
rubber turned out to be significant only in the first model.
Coefficient of the ratio of the growers and state trading cor
poration's stocks to total stocks are found to be negative
and significant. The high value of the coefficient of the
ratio of the manufacturer's stocks and state trading corporat
ion's stocks to total stocks reveals the significance of buffer
stocks for indirectly controlling prices rather than direct
price control measures.

Movements of Prices of Svnthetic Rubber

During the last decade prices of synthetic rubber has
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increased considerably. Price of styrene butadiene 1502 has
increased from B. 4.4 per kilogram in 1970-71 to B. 25.17 per
kilogram in 1986-87 (Table 5.3). The percentage increase is
worked out to be 472.05. In 1970-71 price of styrene butadiene
1712 was k.3.90 per kilogram. This has increased to 5.8.58
per kilogram in 1978-79. In 1986-87 the price has increased
to %.22.85 per kilogram. The percentage increase when com
pared to 1970-71 is worked out to be 485.90. Similarly an
increasing trend was observed in the case of styrene butadiene
1958 also. Its price stood at just B.6.8 per kilogram in
1970-71. This increased to 5.29.15 per kilogram in 1986-87.
The percentage increase is estimated to be 328.68.

Price of latex SC - 2000 also showed an increasing

trend during the last nine years. From just 3.6 per kilogram
in 1976-77 price increased to %.14.78 per kilogram in 1986-87.
A similar pattern in increase was seen in the case of other
3ynthetic rubbers also. From $.18.70 per kilogram in 1976-77
price of nitrile 3309 increased to B. 20.70 per kilogram in
1978-79. After 1982 its price has increased alarmingly. Dur
ipd the period 1982-85 it has almost doubled. In 1986-87 its
price stood at $.36 per kilogram. Same is the case with
nitrile 3809/11 rubbers also. From m.20.70 per kilogram in
1976-77 its price increased to B.39.50 per kilogram in 1986-87.
The percentage increase is worked out to be 90.82.
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Table - 5.3

Grade-wise Prices of Styrene Butadiene and Nitrile Rubber

(Ex~Barei11y — m/Kg.)

Year 1500/1502/ 1712/ 1958/ Latex ———§iE£i¥9——————1552x 1752 194lx sc - 3309/11 3809/11
2000

1970-71 4.40 3.90 6.80 -- -- -1971-72 4.40 3.90 6.80 -- -- -1972-73 4.40 3.90 6.80 -- -- -1973-74 4.27 3.77 6.14 -- -- -1974-75 9.02 7.32 12.26 -- -- -1975-76 7.79 7.20 13.70 -- -- -
1976-77 8.13 7.63 13.78 6.00 18.70 20.70
1977-78 8.55 8.05 14.20 6.50 19.70 21.70
1978.79 9.09 8.58 14.40 7.80 20.70 21.70
1979-80 12.22 11.34 17.32 11.38 20.70 22.70
1980-81 15.07 13.17 20.19 11.75 20.70 22.70
1981.82 17.29 15.42 21.30 11.75 20.70 22.70
1982-83 18.33 16.34 22.10 11.75 24.00 24.35
1983-84 18.53 16.51 22.26 12.75 28.00 31.00
1984.85 20.86 18.08 23.82 13.15 31.50 38.00
1985-86 23.50 21.10 27.36 13.83 37.50 41.50
1986.87 25.17 22.85 29.15 14.78 36.00 39.50

Source: 1) Handbook of Rubber Statistics, AIRIA, Bombay, 1987.
2) Ifidian Rubber Statistics, Vol. 18, Rubber Board,

Kottayam, 1988.
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Average Price of Polybutadiene Rubber (Ex—Baroda

Price B./Kg.)

__ Polybutadiene:25; """"""""" 7325“
1978-79 8.53 8.531979-80 9.76 9.761980-81 12.24 12.241981-82 14.14 14.141982-83 14.77 14.771983-84 14.77 14.771984-85 16.98 16.751985-86 19.28 19.071986-87 20.72 20.72

Source: 1) M/S. synthetics & Chemicals Ltd. and Indian petro
chemical Corporation Ltd.

2) Indian Rubber Statistics, Vol.18, Rubber Board,
Kottayam, I988.
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Prices of polybutadiene rubber has also increased
considerably over the yea"s. From %.853 per kilogram in
1978-79 price of polybutadiene 1203 has increased to M.20.72

per kilogram (Table 5.4). The percentage increase is esti
mated to be 142.91. Polybutadiene 1220 price has increased
from 3.8.53 per kilogram in 1978-79 to B.20.72 per kilogram
in 1986-87. The percentage increase is worked out to be
1é2.9l.

Thus the analysis reveals that prices of styrene buta
diene, nitrile rubber and polybutadiene have increased con
siderably during the last decade.

Analysis of wholesale Prices

As already mentioned rubber manufacturing industry

can be divided into tyre sector and the non—tyre sector.
Besides natural rubber a large number of other raw materials
are also used in the manufacture of various tyre and non
tyre goods. The other major raw materials used in the manu
facture of rubber goods are synthetic rubber, carbon black
and rubber chemicals. It is also to be noted that most of

the above raw materials are manufactured by a small number
of large firms while natural rubber is §i}ng.produced by a
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large number of small holders. Another factor which needs

to be mentioned is that majority of the non-tyre rubber goods
are manufactured by small scale units. Thus we can see that
an escalation in the prices of raw materials is going to affect
the unorganised non-tyre sector much more than that of the
organised tyre sector.

Now let us compare the growth rate in wholesale price
index of natural rubber, synthetic rubber and rubber-chemicals
vis—a-vis the prices of rubber products. An analysis of whole
sale prices of natural rubber shows that from 1970-71 to
1973-74 prices of natural rubber did not show any rising
tendency (Table 5.5). But in 1974-75 wholesale price index
of natural rubber shot upto 166.3. Again upto 1977-78 prices
showed a declining trend. In the subsequent years wholesale
price index of natural rubber showed an upward trend. From
199.4 in 1978-79 the wholesale price index climbed to 301.2
in 1981-82. This is clearly a remarkable increase indeed.
Wholesale price index of natural rubber reached an all time
high of 359.4 in 1983-84. Thereafter it showed a fluctuating
tendency. In 1986-87 it stood at 336.5. The compound annual
growth rate in prices during the period 1970 to1987 is worked

out to be 9.62. The coefficient of variaghpn of natural
rubber prices during the period is estima€%di£o‘be 44.44.

4‘:
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During the period 1970-73 the wholesale price index
of synthetic rubber remained stagnant. In 1973-74 it declined ‘
marginally to 99. Interestingly wholesale price index of
synthetic rubber almost doubled in the year 1974-75 when com

pared to the previous year. During the period 1975-80 prices
showed wide variations. After 1980-81 wholesale price index
of synthetic rubber showed a steady increase in trend. In
1985-87 wholesale price index of synthetic rubber remained

at 275.5. The compound annual growth rate in prices during
the period is found to be 5.89 and the coefficient of variat
ion is worked out to be 30.19.

The wholesale price index of carbon black and rubber
chemicals increased much more than that of natural rubber and

synthetic rubber. From 99.6 in 1971-72 the wholesale price
index of carbon black increased to 826.4 in 1986-87. This is an

alarming increase by all means. Wholesale price index of rubber
chemicals increased from 105.9 in 1971-72 to 651.5 in 1986-87.

The compound annual growth rate in the wholesale.price index
is found to be 16.31 and 12.71 respectively in the case of
carbon black and rubber chemicals. Wholesale price index of

carbon black showed wide variability when compared to rubber
chemicals. This can be understood from the coefficient of
variation- Coefficient of variation of wholesale price index
of carbon black is 16.39, whereas that of rubber chemicals is
only 12.71.
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Now let us analyse the changes in the wholesale price
index of finished rubber products. wholesale price index of
tyres and tubes was found to be 101.3 in 1971-72. This has
increased to 155.1 in 1975-76. Although wholesale price index
of tyres and tubes marginally declined in 1977-78 it showed a
steady increase in trend after 1977-78. In 1986-87 it stood
at 389.2. The compound annual growth rate is estimated to be
10.16 and coefficient of variation in prices is found to be
46.05. wholesale price index of camel back also increased
substantially over the years. From 100 in 1970-71, wholesale
price index has gone upto 188 in 1975-76. During the period
1976-79 wholesale price index of carbon black showed a fluct
uating tendency. However from 1978-79 onwards wholesale price
index of camel back showed an increasing trend. In 1986-87
wholesale price index of camel back stood at 308.9. The compound

annual growth rate during the period 1970-87 is worked out to
be 7.95 and the coefficient of variation is found to be 35.03.
Among the finished rubber products rubber and plastic shoes
showed the least increase in prices. From 100 in 1970-71,
wholesale price index of rubber and plastic shoes rose to 201.7
in 1986-87. The compound annual growth rate and coefficient of
variation is estimated to be 4.13 and 20.24 respectively. The
comparatively smaller growth rate in prices is mainly due to
the lower increase in prices of plastics. The wholesale price
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index of other rubber products has also increased considerably
over the years. In 1986-87 wholesale price index of other

rubber products stood at 381.6. The coefficient of variation
in prices is estimated to be 44.49 and the compound annual

growth is found to be 9.83 during the period under study. As
in the case of rubber and plastic shoes wholesale price index
oF sponge rubber also showed a comparatively smaller growth rate.
The compound annual growth rate in wholesale prices of sponge
rubber is 6.54 and its coefficient of variation is worked out
to be 29.32. Wholesale price index of rubber belting and hoses
also showed considerable increase during the last decade. The
compound annual growth rate is estimated to be 9.71 and 12.53
respectively in the case of rubber belting and hoses. Prices
of hoses sh wed wider variations than that of rubber belting.
Coefficient of variation of rubber belting and hoses are worked
out to be 43.24 and 52.52 respectively during the period.

Thus the foregoing discussion shows that wholesale
price index of raw materials and finished products has increased
considerably in the rubber manufacturing industry. From the
analysis emerges that among the raw materials carbon black
showed the highest variability followed by rubber chemicals
and natural rubber. Synthetic rubber prices showed the least
variability among the raw material prices. Among the finished
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rubber productslhoses has shown the highest variability and
rubber and plastic shoes showed the least. Tyres and tubes
showed a higher variability in prices than natural rubber
prices. The study reveals that synthetic rubber has shown
the lowest growth rate followed by natural rubber among the
raw materials. In the case of finished rubber products hoses
has shown the highest growth rate followed by tyres and tubes
and other rubber products sector. The lowest growth rate in
prices was shown by rubber and plastic shoes. Thus it emerges
that growth rate in prices of raw materials is almost similar
to theguowthrate in prices of finished rubber goods. There
fore we can infer that increase in prices of inputs are mainly
responsible for the increase in prices of finished rubber
products.



CHAPTER VI

PRODUCTIVITY IN THE RUBBER-BASED INDUSTRY IN

KERALA

The analysis in this chapter focusses on the sources
of industrial growth from the supply side, with particular
emphasis on the trends in efficiency in the use of factor in
puts. The latter are studied within an aggregative analysis
of total productivity growth analysis.

In precise terms. productivity measures the output per
unit of input. Theoretically there are a number of indices
available to measure productivity. In this case, however the
measurement of productivity will be confined to three indices
of productivity namely i) Labour productivity ii) Capital
productivity and iii) Total factor productivity.

Since both labour and capital contribute to output.
their productivities are only indices of partial productivity.
The total factor productivity index takes account of both
labour and capital as inputs. Productivity may be defined as
the ratio between the production of a given comodity measured
by volume and one or more of the corresponding input factors
also measured by volume (Beri, 1962). Productivity refers to
a comparison between the quantity of goods and services produced
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and the quantity of resources employed in turning out these

goods and services. The term productivity is used with
reference to efficiency in production of land, labour and
capital separately or together, unit quantities of mixes of
various commodity or financial expenditures and investments.

Productivity, as a source or cause of comparatively high levels
of output and improvements in productivity as the major contri
butor to growth, have been important themes of analytical en
quiry in economics all along (Brahmananda, 1982). Alongwith
increases in quantities of factors and inputs, productivity
improvements will also be contributing an additional source of
output increase. For any given increase in output a higher rate
of productivity improvement, if obtained connotes a saving or
economy in the requirement of additional supplies of factors
and inputs.

The importance of the study of productivity can hardly
be overemphasised especially in a developing country where the
task of planned growth and development of the national economy
has been undertaken. It shows to what extent the real resources

of a country, the natural resources. the existing capital equip
ment and the labour resources are effectively utilised in the
national economy (Chatterjee, 1973). Productivity is determined
by several factors or several factors affect productivity. The
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quality of labour. technological progress, capital intensity,
availability of raw materials. natural conditions, socio
economic organisation and efficiency of firms affect producti
vity. We can say that technological innovations lead to
greater improvements in output per worker. Thus it is clear
that the growth of technological development serves to augument
productivity. The quality of the labour force, ie. the skilled
labour force has been a major contributing factor in the trans
formation of the static past into the dynamic present, with
its ramifications for the future that holds promise and pros
perity for human well-being. The existing socio-climatic
conditions also influence to a large extent the productivity
levels in an economy. It is, therefore, necessary to find out
exactly the extent by which productivity improvements are
occuring in the rubber manufacturing industry in the State
of Kerala.

Partial Productivity Indices

gahour Productivity

Labour productivity is obtained by dividing the net
value added by the total labour input. Measurement of labour
productivity is a complicated exercise because of the diffi
culties of segregating the contribution of labour to a given
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rise in output from that of other equally important factors.
Labour productivity estimated comprises the whole result of
labour within a unit of time determined jointly by factors
dependent on and independent of the worker. symbolically

labour productivity can be written as=Labour productivity Labour inbut

Labour is measured in terms of total number of persons
employed. Labour productivity does not as such reveal changes
in the intrinsic efficiency of labour only but show the chang
ing effectiveness with which labour is utilised in conjunction
with other factors. Thus labour productivity is influenced by
the capital investment, organization of work and the natural
resources used in production. Besides the above mentioned
factors labour productivity is influenced by the skill of the
worker, intensity of work and the innate ability of the worker.

Capital Productivity

Capital productivity is obtained by dividing the net
value added by the fixed capital input. Capital input relates
to the services of fixed and working capital. Fixed capital

comprises factory land. building. plant and equipment. The
latter includes inventory and cash. In the present analysis
for the purpose of measuring only fixed capital input has been
considered.
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Capital input is measured in terms of net fixed assets
arrived at through a perpetual inventory accumulation method.
In the calculation of capital productivity, working capital is
not considered. But it is to be noted that inventory and cash
holdings particularly under inflationary conditions are more
often determined by supply and market expectations than by
purely technological pipeline requirements. Further the stock
of fixed capital has a more direct bearing on productivity
than working capital.

Algebraically capital productivity can be written
as

C .t 1 d t. .t _ V _ Outputapl a pro uc 1V1 Y ' K - Capital input

which is the average product of capital or capital producti
vity.

Capital Intensity

The above partial productivity indices will not give
a fully clear picture of the productivity in the manufacturing
sector. As already mentioned productivity is subject to the
influence of so many factors. Hence despite their association
it is difficult to isolate the scale effect from the rise in
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productivity due to technical change. Productivity is pri
marily a function of three factors. namely capital intensity,
labour productivity and wages. Labour productivity is general
linked to Capital intensity since the productivity of labour i
assumed to increase with an increase in the amount of capital
invested per person.

utilised capacity and wastage of capital. Therefore a study
of capital intensity is also of prime importance in an economy
symbolically capital intensity can be written as. K Capital

Capital per person = -3- = —EEB8:;—

Thus —§- is the average capital per person. Increase in any
of the above partial productivity ratios means that over a
period of time more output is possible with decreasing amounts
of inputs and there is saving in the use of a particular input
overtime.

Empirical Results

As already mentioned rubber—based industry in the stat
is classified into two categories, namely tyres and tube indus
and other rubber products sector. In the present study these
two groups are analysed separately besides considering the pro
ductivity of the rubber—based industry as a whole.

Excessive capital necessarily implies un
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In the case of tyres and tube industry labour pro
ductivity has declined from 31.48 in 1973-74 to 9.26 in
1984-85 (Table 6.1). However, labour productivity showed con

siderable variations during the period under study. Labour
productivity reached an all time high of 65.87 in 1983-84 and
an all time low of 4.50 in 1981-82. The compound annual growth
Hate in labour productivity in the tyres and tube industry is
estimated to be — 2.78. Capital productivity has also shown a
decreasing trend during the period under study. From 269.79
in 1973-74 capital productivity has declined to 37.16 in 1984
85. It is to be noted that from 1978-79 onwards capital pro
ductivity showed considerable decrease, except for the period
1982-83. The decline in annual growth rate during the period
is worked out to be 17.68. However, capital intensity in the
tyres and tube industry increased from 11.67 in 1973-74 to
24.92 in 1984-85. The compound annual growth rate is found
to be 12.52. Thus we can see that an increase in capital inten
sity has not improved either labour productivity or capital
productivity. Underutilisation of capacity may be one of the
important reasons for this state of affairs.

Labour productivity in the other rubber products sector
has increased from 7.81 in 1973-74 to 16.84 in 1984-85. It is
to be noted that labour productivity showed considerable
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variations during the period under study. It reached an all
time high of 18.43 in 1979-80 and an all time low of 7.00 in
1976-77. The compound annual growth rate during the period
is estimated to be 3.54. Capital productivity also showed an
increasing trend in the other rubber products sector. From
102.30 in 1973-74 capital productivity increased to 204.80 in
1984-85. It is to be noted that capital productivity has shown
an increasing trend particularly after 1977-78. The compound
annual growth in capital productivity is worked out to be 8.88.
However, capital intensity in the other rubber products sector
showed a decreasing tendency during the period. From 7.63 in
1973-74, capital intensity declined to 5.12 in 1982-83. Then
it increased to 8.22 in 1984-85. The decline in annual compound
growth rate is found to be 1.67 during the period.

when we take the rubber-based industry as a whole we

can see that labour productivity showed considerable variations
over the years. From 14.09 in 1973-74, labour-productivity
declined to 8.30 in 1978-79. However, it increased to 19.58
in 1982-83. In 1984-85 value added - labour ratio stood at
14.43. Thus we can find that there is a slight decline in labour
productivity during the period under study. The decline in
annual growth rate is found to be 0.2096. Capital productivity
also showed a declining tendency in the rubber manufacturing
industry. From 161.89 in 1973-74 capital productivity declined
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to 107.20 in 1984-85. The decline in growth rate during the
period is estimated to be 6.04. Capital intensity in the
industry showed an increasing trend over the years. From 8.70
in 1973-74 capital intensity increased to 13.40 in 1984-85.
The compound annual growth rate is estimated to be 6.21.

Thus the foregoing analysis reveals that only in the
other rubber products sector labour productivity and capital
productivity showed an increasing trend during the period under
study. In the tyres and tube industry and the rubber-based
industry as a whole both labour productivity and capital pro
ductivity showed a declining trend.

Total Factor Productivitv

Both labour and capital productivities are however only

partial indices of productivity. since both labour and capital
jointly contribute to output, it is necessary to derive a total
productivity index that will include both labour and capital
as inputs. The total factor productivity indices aim at relat
ing the output to the combined use of all the resources.
Interestingly among the usual indicators of the growth perfor
mance of industries in developing countries the behaviour of
total factor productivity growth (TFPG) has received the least
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attention (Alai. 1986). Studies on total factor productivity
acquires great significance in the context of growth in develop
ing economies. These economies are characterised by acute
scarcity of resources (particularly capital) and must use the
available resources as best as they can. Also, generation of
surplus which plays a pivotal role in their growth depends
crucially on the efficiency with which resources are used
(Golder, 1986).

Total factor productivity may be defined as the ratio
of output to a weighted combination of inputs. Several TFP
indices suggested differ from one another with regard to the
weighting scheme involved. Stigler developed the concept
independently in 1947 and suggested that a measure of real
factor input could be obtained by weighing inputs by their
marginal products to components of labour input. In majority
of the empirical studies either the Kendrick index or the
solow index has been used. The translog index which is an
approximation of the Divisia index was introduced by Chri
stensen and Jorgenson (1970) and has been used in a number of
recent productivity studies including Gallop and Jorgenson
M980) and Christensen, Cummings and Jorgenson (1980). How

ever, in the present study only Kendrick and Solow indices
are used.
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Kendrick Index

According to this method the total factor productivity
index is a measure of the ratio between output and the sum of
combined inputs of labour and capital, the inputs being weighted
by their base year remuneration, and all inputs and outputs
being measured in real terms. Algebraically this may be ex
pressed as follows:

Klt = t' KW0Lt + ro t

where Klt is Kendrick index, Vt is value added in year t,
W0 is the base year wage rate and r0 is the base year
return on capital. The Kendrick index of total factor pro
ductivity corresponds to the linear production function of

the form V = a0 L + box where V,L,K are value added, labour
and capital inputs respectively and a0 and b0 are co-effici
ents of labour and capital, which are constants. In the

lwlKendrick index 0 is obtained by dividing total salaries,
wages and benefits by the average number of persons employed.
Ir IO wages and beneis obtained by substracting salaries,
fits from the value added and dividing the result by the value
of fixed capital. It is to be noted here that the whole amount
of non-wage and salary part of the value added does not accrue



O'\ DJ

164

to capital alone. There are items such as managing agents,
remuneration and depreciation on capital which have to be

deducted. Those items however constitute only a small part
of the value added. Thus the non-wage and salary part of
the value added divided by the net fixed assets mboth at con
stant prices) is taken as a broad measure of the rate of
return on capital.

Kendrick index is based on the assumpgions of com

petitive equilibrium, constant returns to scale and Hicks
neutral technical change. A serious drawback of the Kendrick
index is that it includes a linear production function and
thus fails to allow for the possible diminishing marginal pro
ductivity factors.

Solow Index

Solow has devised to measure technical change by

specifying a simultaneous equation system. He has used pro
duction function approach by taking the assumptions that
(i) the production function is of Cobb Douglas type (ii) the
factors are paid to their marginal products (iii) the tech
nical change is of neutral type and (iv) there is constant
returns to scale. Accordingly, the function takes the special

The multicative factor A(1). tform Vt = At (Kt, Lt) 
measures the cumulative effects of shifts over time. V, L
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and K are value added, labour and capital respectively. If
equation (1) is differentiated totally with respect to time
and divided by output V, we would have

(2)
yltr»

+
11> n: + IV

<F“

'2”

where dots indicate time derivatives. The marginal produ
ctivity conditions for capital and labour imply

(a: ) -16- = Wk and

(3: ) 5 = ‘ML where WL and wk are

shares of labour and capital. Substituting these in equation
(2) we would obtain

V KT = q, L = k and
W = 1 - W
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0ie. g _A +wk K (4)
Once (4) total factorbpv is computed using the equation

productivity growth is obtained by the following identity

(taking A0 as unity)

Being based on the Cobb—Douglas production function, the Solow

index of total factor productivity involves the assumption of
unitary elasticity of substitution. Although this appears quite
restrictive, Nelson (1965) has shown that the fact of non
unitary elasticity of substitution is unlikely to make signi
ficant difference to the estimate of total factor productivity.

Empirical Results

Two alternative measures of total factor productivity
associated with the names of Kendrick and Solow have been used.

According to the Kendrick index only total factor productivity
in the other rubber products sector showed an increasing trend
(Table 6.2). In the other rubber products sector Kendrick
total factor productivity index reached an all time high of
260.97 in 1979-80. In 1984-85 total factor productivity index
in the other rubber products sector stood at 204.72. The
compound annual growth rate in total factor productivity in
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the other rubber products sector is worked out to be 4.68.
In the tyres and tube industry Kendrick index of factor pro
ductivity showed a declining trend. It reached as low as
4.23 in 1981-82. In 1984-85 total factor productivity index
in the tyres and tube industry stood at 14.48. It is to be
mentioned that during the period under study considerable
variations in total factor productivity is noticed in the
tyres and tube industry. The decline in growth rate in the
tyres and tube industry during the period is worked out to
be 21.59. Kendrick index of total factor productivity in the
rubber-based industry as a whole also declined during the
period under study. Total factor productivity index in the
rubber manufacturing industry declined to 70.73 in 1984-85.
The decline in growth rate during the period is found to be
5.65.

The Solow index of technical change showed an increase

only in the case of other rubber products sector. It reached
an all time high of 2.481 in 1979-80. The increase in growth
rate can be more vividly depicted by the compound growth rate.
The annual compound growth rate during the period is worked

out to. be 2.30. However Solow's index showed a declining
trend in the case of tyres and tube industry. The decline in
growth rate is estimated to be 46.54. when we take the rubber
based industry as a whole also we can find that Solow's index
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showed a decreasing trend. This is mainly due to the con
siderable decrease in productivity in the tyres and tube
industry. The decline in growth rate in the rubber-based
industry during the period 1973-74 to 1984-85 is found to be
11.96. Thus we can infer that productivity showed a declin
ing trend in the rubber manufacturing sector’in Kerala. Only
in the case of other rubber products sector total factor pro
ductivity index showed an increasing trend over the years.

Production Function Estimates

In economic theory the production function is generally
a concept which states quantitatively the technological relat
ionship between the output and the various factors of product
ion. A production isoquant tells us how many units of capital
and labour are necessary to produce a given amount of output.

Measuring the elasticity of substitution, ie, to what extent
the various factors of production can be substituted for each
others in the production process, has been a very important
issue in economic literature. Prior to 1961 applied product
ion function studies dealt almost exclusively with functional
forms which assumed specific numerical values for the elasti
city of substitution parameter (Chakraborthy, 1982).

In the past, many growth models have been developed

and analysed with the help of a production function subject
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to certain restrictive features. For quite some time the
Cobb-Douglas production function provided a simple maintained

hypothesis with its input exponents adding upto unity and a
unitary elasticity of substitution. But the discovery of
theoretically and empirically better and more representative
production functions embracing a wide variety of hypotheses
has resulted in the greater accumulation of information con
cerning the various established indices of technology in pro
duction theory. The most widely known and popular production
function in recent times has been the constant elasticity of
substitution production function which includes Cobb-Douglas

as well as Leontief production functions as special cases.
Nevertheless the elasticity of substitution parameter in this
production function is not variable along an isoquant, though
it can take different values for different industries.
This constraint on the index of technology is inappropriate
in that the available data must have wide choice. so that the
formulation of a structural hypothesis is plausible, relevant
and free from specification bias. The variable elasticity of
substitution production function overcomes this defect of con
stant elasticity of substitution production function as it
explicitly permits the capital labour ratio to be an explanatory
variable of productivity which does not enter into the theore
tical and empirical specification of the CBS production fun
ction.



Thus we can see that the constant elasticity of sub
stitution and variable elasticity of substitution production
functions do not assume any specific value for the elasticity
of substitution, but, as their names imply, the former takes
this elasticity as a constant while the latter allows it to
vary. Thus the form of the production function is determined
by the elasticity of factor substitution. In the present study
estimates of Cobb—Douglas production function, C.E.S. product

ion function and V.E.S. production function are attempted.

Concepts and Measurements

The data relating to net value added by manufacture,
fixed capital, physical production, total employment and wages
have been obtained from the annual survey of industries. As
between gross value of output and net value added, the latter
is to be preferred in most of the cases as it is a more relia
ble indicator of the contribution of labour to output. All
the above-mentioned data have been obtained at current prices.
All the major economic variables which are available in current
prices were converted into constant prices (1970-71 prices).
Gross output and value added have been deflated by the whole

sale price index of concerned commdity or the nearest commodity
price available. The wages and salaries have been deflated by
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consumer price index of industrial workers. The fixed capital
has been deflated by the wholesale price index of machinery
and transport equipment.

Total persons employed have been taken for analysis
and labour productivity has been measured by calculating net
value added by number of persons employed. Similarly capital
labour ratio has been calculated as fixed capital per person
employed. This is also an indicator of capital intensity.

The Cobb—Douglas Production Function

The objective of applying Cobb—Douglas production fun

ction in this study is to estimate the coefficients of inputs,
shares in total output and degree of returns to scale. The
relationship between input and output variables in the Cobb
Douglas form is usually expressed in either of the two forms.

a a
V = A1K° wleu -—————-(1)

a a a
Q = A2K2w3R4eu —--——- (2)

where V = value added at constant prices

L = total number of persons employed

K = total fixed capital at constant prices
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O = total output at constant prices

W = total wages, salaries and benefits at
constant prices

R = materials consumed at constant prices

U = error term.

a andA and A are efficiency parameters. a0, a a2, 31 2 1'
a are empirical constants determined by the method of least4

squares. Function (2) differs from function (1) in the sense
that while former includes raw materials as a factor of pro
duction and takes value of output as a measure of output the
latter disregards raw material as a factor of production and
measures output in net terms (value added). Although raw
materials and other intermediate goods cancel as inputs and
outputs for the economy as a whole, they do not cancel within
an industry. This points out the use of value of output in
stead of value added and for the use of raw materials etc. as
a factor of production. However, it is to be noted that such
a use renders other factors of production, viz.,capital and
labour, as insignificant determinants of output in empirical
studies. Functional form (1) is reasonable either when raw

material cancels out as an intermediate good produced and con
sumed in the industry or when the coefficient of raw material

in the equation form (2) is unity (Murty and Sastry. 1957).
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Hence the following single variable regression model has been

fitted and the statistical significance of the exponent has
been tested by 't‘ test.

o=cR --————<3)
IIwhere Q value of output at constant prices

50 I! value of raw materials at constant prices.

CO and C1 are parameters. Results of the function (3) shows

that Cl values are statistically different from unity and
hence the linearity of output with raw material relationship
does not hold good. The estimates of function (1) and (2)
are presented in table 6.3. Table 6.3 gives estimates of
labour and capital elasticity duly tested for their signifi
cance alongwith values of R2 and F. In the tyres and tube
industry the unrestricted Cobb-Douglas function yielded a
positive estimate of the labour coefficient but a negative and
statistically insignificant estimate of the capital coefficient.
The negative capital coefficient may be because of the under
utilisation of capacity of the industrial units and the
presence of uneconomic units which are carrying out production
with worn-out machineries. The coefficient of determination

in function (1) in the case of tyres and tube industry is quite



Table - 6.3

Rearession Coefficients of the Cobb—Douo1as Production Function

Model Coefficients

Constant

0 = c a 1 c

Constant

Constant

Note:

Tyre: and Tube
Industry

i
0.32339

<0.05037)
i

0.79257
(0.09872)

0.8657

64.46

i
2.3330

(0.25627)

- 0.20109
(o.30257)

it
0.423002

(o.17465)

0.1927

0.0133

2.15

I
0.628239

(0.47383)

-0.11220
(0.0647)

0.035221
(0.0023sa)

-k

0.933424
(0.122e1e)

0.9049

0.8692

25.374

Slgnlficant at one per cent level
Signlficant at five per cent level.
Significant at ten per cent level.

Source: Computed from Annual Survev of Industries
and Statistics, Trlvandrum.

other Rubber Pro
ducts Sector

1
0.9068

.(0.02247)
I’

0.77389
(0.03B93)

0.9753

394.85

0.2632?
(0.0B72B)lit
0.463110

(0.21639o)

0.340935
(0.2334n

0.7265

0.6657

11.95

t
0.761475

(0.02Z579)

0.081157
(0.1081637)

0.125272
(0.023127)

i
0.67428

(0.090578)

0.9801

0.9726

131.34

1'75

Rubber—Based
Industry

I‘

1.10409
(0.03707)

fl’

0.73175
(0.0762D

0.9021

92.145

1.606687
(0.10a07s)
0.044743

(0.259206)

0.493050
(0.1003es)

0.442661

0.320

3.58

1.151716
(0.037ea7)

0.060048
(0.0967S6)

1'

0.125169
(0.0016933)

0.500057
(0.144291)

0.9182

0.8875

29.93

(factcrysector), Directorate of Economics
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low. Production function estimates reveal that decreasing
returns to scale exists in the tyres and tube industry. when
the raw materials etc. was introduced as an input, coefficient
of determination turned out to be fairly high. But this results
in the low Values of capital and labour. Here the raw material
co-efficient was found to be as high as 0.93. In function(2)
also estimates of capital coefficient yields negative values.

In the other rubber products sector coefficient of
labour is found to be as high as 0.84. Coefficient of capital
is also comparatively high. Coefficient of determination is
also fairly high. Regression estimates reveal the presence
of increasing returns to scale in the other rubber products
manufacturing sector. when raw material was introduced as an
input (function (2)) coefficient of determination increased
to 0.98. However, as in the case of tyres and tube industry
raw materials coefficient turned out to be quite high. result
ing in the low values of capital and labour in the function (2).

when we take the industry as a whole we can find that
only the labour coefficient turned out to be significant
(function (1) ). Although capital coefficient is having the
right sign it is not statistically significant. Coefficient
of determination is found to be 0.44. Production function
estimates show that there exists decreasing returns to scale
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when raw materialsin rubber-based industry in Kerala. was. . . 2introduced as an input R increased to 0.92. But this results
in the low values of capital and labour coefficients.

Thus Cobb-Douglas production function estimates show

that raw materials and labour are the major inputs that deter
mine the output in the tyres and tube industry, other rubber
products sector and the industry as a whole. There exists
increasing returns to scale only in other rubber products sector.
In tge rubber-based industry as a whole there exists decreasing
returns to scale, mainly because of the low productivity in the
tyres and tube industry.

Tcnstant Elasticitv of Substitution Production Function

The elasticity of substitution is the most crucial
parameter in terms of its implications about growth, output»
employment and patterns of resource use. It is also an
important parameter for determining resource allocation and
economic growth, international trade and relative distribution
of income (Solow, 1964). The elasticity of substitution can
~be defined as the proportional change in relative factor inputs
to a proportional change in the relative factor price ratio.

The derivation of the C.E.S. functional form had been
(1961) thatU’ (1ised on the empirical observation by Arrow et.al.
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a log linear relationship existed between output per unit of
labour and real wage rate. The most widely used production
function for determining this parameter is the constant ela
sticity of production function. The C.E.s. production function
for two inputs can be written as

-1/r
v=aE2<“+(1_b>L"'-7 —-——<1>O O O I___n

where V is valueaadded, K is fixed capital, L is total

number of employees and a0, b0 and r are efficiency, dis
tribution and substitution parameters respectively. The
statistical model viz. C.E.S. production function presented
by equation (2) can be derived from equation (1).

log V/L = a + b log w + u ——————--—— (2)

where a is a constant, 'b' is the elasticity of substi
tution and u is the error term. The main advantage of the
above form lies in their simplicity and that enters as a first
order parameter which increases the possibility of its being
estimated more precisely. Further in the above model the
elasticity of substitution can be obtained easily.

The estimates of the C.E.S. production function are
oresented'in Table 6.4. In the case of other rubber products
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Table - 6.4

gggggssion Coefficients of the C.E.S. Production Function

(log V/L = a + b log W)
-—....———_—..-.--—_-—_.¢—_.—.......~.._—......—...—_.._—.._.—_..—__.—.-...._-.—_—-——n--—.—.-—-u-n

Industry Constant b R2 F

Tyres and 1.147253 0.061130 0.0797 0,779
$233 Indu‘ (0.2e4ss6) (0.068479)

Other Rubber 0.463913 1.187205 0.5554 12.492
gggfigits (0.0e7171) (0.336575)

Rubber-Based 0.743905 0.600473 0.355505 5.523
Industry (0.114951) (0.24119)

note: *: Significant at one per cent leveb
**: Significant at five per cent leveL

source: Computed from Annual Surve
Directorate of Economics ana Statistics, Trivandrum.



1802 . .sector R 1S found to be 0.56. The fit of the C.E.S. function
in this industry is fairly good with the model explaining 56

V/L.per cent of the variance in The value of the regression
coefficient of wage rate (b), which gives the elasticity of
substitution, is greater than unity with respect to the other
rubber products sector and statistically significant. In the
case of tyres and tube industry coefficient of determination
and elasticity of substitution are found to be quite low.
Further 'b' is not statistically significant. In the rubber
based industry as a whole also coefficient of wage rate turned
out to be less than unity. Coefficient of determination is
comparatively low in the rubber manufacturing industry as a
whole.

Variable Elasticity of Substitution Production Function

The C.E.S. production function is based on the assumpt

ion of the existence of relationship between the value added
per labour and wage rate independent of capital stock. But
when the above relationship is not independent of capital-labour
ratio, the usual C.E.S. function ceases to be valid. when the
capital-labour ratio varies due to changes in the factor price
ratio it is possible that the elasticity of substitution will

and Fletcher (1968)vary as capital-labour ratio varies. So LU
derived the variable elasticity of substitution production
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function model from the following relationship:

Lag —%— = log C0 + C1 log N + C2 1og-%§- + U (1)

where V value added at constant prices

W real wage rate

L total number of persons employed

and C0, C1 and C2 are constants and u is the error term.
Equation (1) can be estimated by the method of least squares.
More generally V.E.S. function Can be specified as

..c (l+r)2 .-1/r
L‘? ———<2>

.:_.|."|?<

V -r
L =aOE3OK +(1-bo)do

where a0 and b0 are efficiency and distribution parameters

respectively. This production function has the same form as
C.E.S. except that L_r is multiplied by E -C2 (l+r)

T
.'..J

and do = 1 - Cl is introduced. Obviously if C2 equals
1 - C1 - C2

zero the multiplier becomes unity and the new function reduces
to C.E.S. production function. The elasticity of substitution
by this model is given by
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C2 are constants determined by equation (1). 'W' is wage

rate and 'r' is returns to capital

Table 6.5 fives the estimates of the regression co

efficients for V.E.S. production function -The values of C1

and C2 of V.E.S. production function as well as its R2 and
F values have been computed. In the case of other rubber pro

ducts sector both C1 and C2 are found to be statistically
significant. Further 64 per cent of the variations are ex
plained by the estimated equation. It is to be noted that co
efficient C in the other rubber products sector is as high1

as 1.1413. Coefficient C2 also is fairly high in the esti
mated equation. This shows that capital intensity has got an
influence on the productivity in the other rubber products
manufacturing sector. In the case of tyres and tube industry

coefficient C1 is found to be 0.30159. Coefficient C2 is
found to be negative and statistically not significant. This
is in conformity with the results obtained by the earlier pro
duction function models. Coefficient of determination is found

to be quite low in the case of tyres and tube industry. V.E.S.
production function estimates for the rubber-based industry as

a whole show that coefficient C1 is less than unity. Coeffi
cient of determination is comparatively low. Coefficient of
capital intensity is negative and statistically not significant.
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Table - 6.5

Regression Coefficients of the V.E.S. Production Function

-._....-——n¢--.—.-.—_——

Industry

Tyres and
Tube Indu
stry

Other Rubber
productssector

Rubber-Based
Industry

Note: *:

i'**:

(log V/L = C +C log w+c2 log(K/L)0 1

2 -2Constant C1 C2 R R F
1.557027 0.301588 -0.44769 0.2843 0.130 1.79

(0.27133) (0.67376) (0.314694)

**7\' *0.162144 1.14136 0.406556 0.640 0.56 8.00
(0.082673) (0.32076) (o.179349)

* **0.756458 0.6345 -0.03068 0.3569 0.220 2.50
(0.121092) (0.26297) (0.2s5342)

————————_.—-_—————————_—-_._——.———————-3-_—.——n——————_—-¢—

Significant at one per cent level
Significant at five per cent leveL
Significant at ten per cent level

Source: Computed from Annual Survey of Industries (factory
sector). Directorate of Economics and Statistics,
Trivandrum.
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Estimation of Elasticitv of Substitution for VES Production
Function Model

g... .—.——.—._.—¢——_—...—_——————.._.————u-———————¢————_.-..—————————¢————

Tyres and tube
industry

Other Rubber
products sector

Rubber-Based
Industry

1973-74

1974-75

1975-76

1976-77

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

0.201998

0.181963

0.179529

0.179599

0.166814

0.144748

0.168231

0.0697046

0.067403

0.195029

0.176769

0.140470

2.76577

2.55672

2.393153

2.95277

2.611483

2.616495

2.26301

2.77735

2.83297

2.814741

3.01945

2.42863

0.611622

0.608131

0.608608

0.606347

0.606211

0.605451

0.609216

0.602183

0.599970

0.610140

0.605675

0.607523

SOLIICG 3
Trivandrum.

Computed from Annual Survey of Industries, Directorate
of Economics and’StaE1stics,
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Table 6.6 gives the estimates for the elasticity of
substitution for the fitted V.E.S. production function model.
It may be worthwhile to note that this elasticity is found to
be varying throughout the span period from 1973-74 to 1984-85.
However, it is observed that this elasticity is more than one
only in the case of other rubber products industry. In the
tyres and tube industry and the rubber-based industry as a whole
elasticity of substitution is less than unity.

From the above discussion it emerges that productivity
showed a declining trend in the rubber manufacturing industry.
Only in the case of other rubber products sector productivity
showed an increasing trend. Production function estimates
show that there exists decreasing returns to scale in the
rubber-based industry as a whole. Among the different sectors
of the industry only in the other rubber products sector there
exists increasing returns to scale. Elasticity of substitution
estimates obtained by the C.E.S. and V.E.S. production funct
icns show that elasticity of substitution is less than unity
in the rubber manufacturing industry. However in the other
rubber products sector elasticity of substitution is more than
unity.



CHAPTER VII

CAPACITY UTILISATION AND GENERAL FUNCTIONAL PROBLEMS

OF THE SURVEYED UNITS

Production can be considered as the joint resultant
of many forces which facilitates production such as setting
up men, machines, tools, customer orders, inprocess inventory,
spare parts, raw materials and machine operator (Solomon
Morris, 1965). If any of the factors above are not function
ing properly it will lead to the underutilisation of capacity.
Better capacity utilisation provides an opportunity for a
quick increase in output and productivity in the short-run,
thus improving the prospects for controlling inflation and
creating conditions for accelerated growth in output as well
as investment in the years to come. Capacity utilisation in
fluences cost of production, profitability and generation of
internal resources. It is therefore necessary that the pro
blems of underutilisation of capacity should be identified and
estimated in early stages itself to tackle the problem effecti
vely.

Underutilisation of capacity has been one of the
important factors affecting the efficiency of a productive
enterprise. Underutilisation of capacity is a manifestation
of a number of causes of stagnation. It is a symptom of
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certain imbalances in the growth, drawbacks in the government

policies and controls. in the quantity and quality of manage
ment and inappropriate choice of techniques of production.

Capacity utilisation has important implications for
employment generation in developing countries (Samuel Paul,1974).

Capacity utilisation rates can tell us what scope there is for
stepping up output in the short run. Further, such evidence is
important in taking decisions in the long run expansion required
in the industrial sector. An improvement in the rate of uti
lisation of capacity will result in more than one-shot increase
in output (Winston, 1974).

Several factors might affect capacity utilisation,
some are supply factors and others are demand factors. On the
supply side, raw material availability is the single most
important factor affecting utilisation. Raw material availa
bility would depend on domestic production, net imports and
stocks. Factors like power shortage and transport bottle
necks would affect utilisation rates (Sastry. 1984). On the
demand side, the most important factor affecting the capacity
utilisation is lack of adequate demand for finished products.
The fall in demand can occur either due to fall in purchasing
power in the economy or emergence of some substitute in the
market or a rise in the cost of production of the product.
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From an economist's viewpoint capacity is a cost con
cept. It is usually defined as that output which can be pro
duced at minimum average total cost, given the existing physi
cal plant and organization of production and the prevailing
factor prices (Hickman, 1964). Capacity utilisation means that
proportion of the total capacity which has been gainfully
utilised for production of required goods and services. Thus
it is a ratio usually expressed as a percentage of actual pro
duction to the capacity. Although a plethora of prefixes are
available to qualify capacity, ratio of actual production to
installed capacity is used in the present study as a measure
of capacity utilisation.

Since excess capacity is a pervasive and serious
deterrent to growth in developing countries, a study of uti
lisation of industrial capital has got high significance. As
already mentioned excess capacity would be attributed to falla
cies, rigidities and errors in industrial policies and develop
ment planning. Thus we can see that better capacity utilisat
ion is an important parameter to determine the efficiency of
an industrial enterprise. Therefore, an attempt is made to
analyse the capacity utilisation of the surveyed units in the
present study.



189

7.1 Capacity Utilisation of the Sample Units

The estimates of rates of utilisation of capacity of
the 54 rubber-based industrial units surveyed are presented
in Table 7.1. The percentage of current output to the installed
capacity output is taken as the degree of capacity utilisation.

An analysis of the capacity utilisation of the indivi
dual units revealed that majority of the units suffers from
the highest rates of underutilisation (Table 7.1). Among the
surveyed units capacity utilisation is the lowest in a tread
rubber unit. In the industrial unit number 48, only 6.67 per
of the installed capacity is utilised for production. It is
significant to note that only one unit is having a capacity
utilisation of more than 100 per cent, ie., in industrial unit
number 46, capacity utilisation is found to be as high as
105.90 per cent. This unit is manufacturing rubberised coir
products. when we take the average capacity utilisation of
the surveyed units we can see that utilisation of capacity is
to the level of 42.06 per cent in the rubber manufacturing
industry. It is quite evident from Table 7.1 that the tyres
and tube industry suffers from the highest rates of under
utilisation of capacity. Capacity utilisation in the surveyed
tyres and tube industrial units revealed that the average
capacity utilisation is as low as 39.895 per cent. Among the
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3-45--—--R-‘-‘-3——-—-— .............. -2 ________ __ 4 5' ubber band ' Tonnes —-1-2-3 - _ _ - _ — ~ - - - - _ - _ _— _ _
Finger tip Kilogram 235 0: 350.000 7.20 210.000- - 06 120.00 2,400
Industrial gloves pair 21o5_°o 2]_l55 1200.00 13.20

15. Automotive tyres 600000.00 110075_oo
A”t°”°t1V° tube! 600000.00 a195o_oo

J6. Automobile tyres Nos. 534000.00 423560.00 7g_31
Automobile tubes Nos. 420000.00 233317.00 53_77
Retreading materials Tonnes 3000.00 15_5a 0_5637- Cycle tyres 15000o0.00 o_00cYc1e tubes 15000o0.00 o_ooCycle rim Nos. 300000.00 o_o0Tread rubber Tonnes 1200.00 413.00 34_53Tyre flap 24000.00 3354.00 34_3.Latex foam goods Tonnes 30.00 13.00 43_33Bus body fabrication 72,00 4_oo S_55Tyre retreading 144oo_oo 455_oo 3_15Journal lubricating 250000.00 2110.00 o_54pad

33. Rubber band Tonnes 45.53 1595.375 5.20 217.000 13.59
39. Rubber band Tonnes 15.00 441.450 3.44 101.090 22.9140- Rubber band 10.00 339.300 1.025 34.730 10.25
41. Rubber band 50.00 192o.ooo— 26.000 396.000 46.67
42. Rubber bands Tonnes 60.00 2400.000 31.00 1320.000 55.00
4]. Tyre: and tubes Nos.(1akhs) 11.68 19760.000 6.50 11000.000 55.67
44. Tread Rubber 180.00 5400.000 15.50 464.973 8.61
45. Rubber bands Tonnes 12.00 360.000 8.00 240.000 66.67
46.. Rubbefi5cJfLc(f Tonnes 730.00 219oo.000 773.055 23191.500 105.90
47. Tread Rubber Tonnes 300.00 6750.000 41.61 936.225 lJ.B7
48. Tread Rubber 150.00 3750.000 10.00 250.000 6.6749. Hawai chappals 520.000 113.000 22.59
50. Rubber band Tonnes 13.00 594-000 9-00 264-00051. Hawal sheet 127.000 208.100 63.64strap 120.000 78.000 65-00
52. Latex cement Litres 300000.00 4500.000 202300.00 2349.255 67-60adhesives53. Havai chappals 5300.000 3700.000 63-7954. Latex thread 2075.000 1205-000 41-9‘

Note: 0: Quantity. V31“?
source; computed from the data obtained from sample survey and the annual reports of the companies surveyed.
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surveyed units tread rubber units are having the next lowest
utilisation of capacity. Its capacity utilisation is found
to be only 41.78 per cent. Average capacity utilisation in
the rubber band units is also found to be low. Average
capacity utilisation in the rubber band units is estimated
to be 44.76 per cent. Rubber footwear, Rubber foam products
and other rubber products industries are having comparatively

isbetter capacity utilisation. Their capacity utilisation
found to be 68.10 per cent, 60.36 per cent and 94.65 per cent
respectively. However, when compared to the national level
we can see that the capacity utilisation is far below the
expected level. Shortage of power supply. demand constraints
and worn-out machinery may be the major reasons for the under
utilisation of capacity in the rubber-based industrial units.

Thus the analysis revealed that capacity utilisation
in the rubber manufacturing industry is comparatively low.
Almost 57.94 per cent of the capacity still remains unutilised

tyres andin the surveyed units. Among the surveyed units,
tube industrial units, rubber band units and tread rubber units
are utilising below 50 per cent of their installed capacity.

General Functional Problems of the Sample Units

An industrial enterprise is confronted with a number
of problems in its functioning. The functional problems arise
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in the course of the day—to-day functioning of an enterprise.
These problems differ from industry to industry and from unit
to unit. The major among them relate to both supply and demand

factors. The important problems faced by an industry relate
to the problem of finance, supply of raw materials, power,
technical and managerial shortcomings, marketing and state
policy. All the above-mentioned factors in one way or other
affect the smooth and efficient working of an enterprise.
Although Kerala is having the largest number of rubber-based

industrial units in the country, they are facing a lot of pro
blems. To analyse the major problems encountered by the rubber
manufacturing industry, 54 units were selected on a stratified
random basis for an indepth study. These industrial units
were asked to specify the problems by major heads. A detailed
analysis of the above—mentioned problems are given below:

Finance

Finance is an important catalyst for the smooth fun
ctioning of an enterprise. Capital is required not only for
the establishment of an industry, but also for the day—to-day
working of an enterprise.

Out of the 54 units surveyed only 19 industrial units
are facing the problem of finance (Table 7.2 . This constitutes
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35.19 per cent of the surveyed units. Among the 19 units
facing financial problems eight units complained shortage
of capital as the major financial problem. facing them. This
accounts for 42.11 per cent of the total units facing the
problem of finance. Seven units are of the opinion that high
rate of interest is their major financial problem. This
constitutes 36.84 per cent of the total units facing finan
cial problems. Timely financial assistance is a crucial
factor for the sustained development of an industry. There
fore delays in official procedures in government agencies
and other financial institutions create problems for the
industries. Two rubber-based units complained about delays
in official procedures in government agencies for getting fin
ancial assistance. One rubber-based unit complained about
the meagre assistance from government and other financial
institutions. Only one unit is facing other difficulties
related to finance. It include difficulties in connection
with credit sales and delay in the settlement of accounts.

Out of the total units facing the problem of finance
five are tread rubber units. This is 35.71 per cent of the
total tread rubber units surveyed. Six rubber band units
and four footwear units are also facing the problem of
finance. This constitutes 40 per cent of the rubber foot
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wear units surveyed. One unit each from tyres and tube and
foam products industry faces financial problems. Two other
rubber products units are also facing the problem of finance.
Out of the eight units facing the shortage of capital two
units are tread rubber units. Three rubber band units are also
facing shortage of capital. One unit each from rubber foot
wear. tyres and tube and other rubber products sector also faces
shortage of capital. none of the surveyed foam products units
faces any shortage of capital. Out of the two units complained
of delays in official procedures in government agencies one
each is from tread rubber and rubber footwear sector. Two
footwear and tread rubber units complained about the high rate
of interest. Out of the seven units who are facing the problem
of high rate of interest one unit each is from rubber band,foam
products and other rubber products sector. One rubber band
unit complained about the meagre assistance from government and

other financial institutions. They are of the opinion that
commercial banks and other financial institutions are reluctant
to give adequate finance to the industry. Another rubber band
unit is facing other difficulties like delay in the settlement
of accounts and credit sales.

Thus the analysis shows that 35.19 per cent of the
total surveyed units are facing financial problems in one way
or other. Out of the nineteen units facing the problem of
finance as much as 78.95 per cent face shortage of capital and
difficulties related to high rate of interest.
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7.2.2 Raw Materials

Raw materials form an important element in the cost
structure of rubber-based industrial units. Shortage of raw
materials can lead to the underutilisation of the plant. An
increase in the prices of raw materials may result in the low
profitability of the product. The major raw materials required
for the rubber manufacturing industry are natural rubber, syn
thetic rubber, carbon black and rubber chemicals.

Out of the total 54 units surveyed only 15 are facing
the problem of raw materials (Table 7.3). This is 27.78 per
cent of the total units surveyed. Among the 15 units facing
the problem of raw materials eight units complained high prices
of raw materials as their major problem. This constitutes
53.33 per cent of the units encountering the problem of raw
materials. Only two units are facing the problem of getting
low quality raw materials. Three units complained about the
scarcity of raw materials. It is significant to note that
none of the units complained about the shortage of natural
rubber. This is due to the abundance of natural rubber in the
state. However, these units complained about the shortage of
synthetic rubber and rubber chemicals. Shortage of synthetic
rubber is mainly due to the low production of synthetic rubber
in the country. As consumption is com,aratively smaller many
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of the synthetic rubbers and compounding ingredients are not
produced in our country. They have to be imported and such
imports lead to time delays and other problems. In fact
Nitrile rubbers, Polyacrylate rubbers, V.P. latex, Polybutadiene
etc. have been brought into the restricted category. This
creates a lot of problems to the non-tyre sector in particular
as many of the automobile rubber components are made out of
speciality synthetic rubbers like Nitrile and Poly-acrylate.
Only two units complained that they are facing other problems
like transportation and irregular supply of raw materials.

Out of the eight units facing the problem of high
prices of raw materials two each are from rubber band and
rubber footwear units. One unit each from tread rubber,tyres
and tube, foam products and other rubber products sector com
plained about the high prices of raw materials. Only one
tread rubber unit and rubber band unit is facing shortage of
getting high quality of raw materials. Out of the three units
facing the problem of scarcity of raw materials two are tread
rubber units and one is a rubber footwear unit. One tread
rubber unit and rubber band unit face other difficulties like
transportation, high tax rates etc.

Thus the above discussion shows that majority of the

surveyed rubber manufacturing units are not facing the problem
of raw materials. Among the 15 units facing the problem of
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raw materials 53.33 per cent of the units complained high
prices of raw materials as their major problem.

7.2.3 Labour

Labour occupies an important position in the cost
structure of a product. Therefore labour problems undoubtedly
affect the cost of production of products. Labour is considered
important not only because it is productive, but also because
it activitates other factors and makes them useful for product
ion purposes.

Interestingly majority of the surveyed units are of
the opinion that labour is not a major problem facing their
industrial unit (Table 7.4). Out of the 54 units surveyed,
only 21 units complained that they are facing problems connected
with labour. This is 38.89 per cent of the total units surveyed.
One of the major reasons for the above—mentioned factor is the
comparatively smaller number of labourers in the majority of
the rubber—based industrial units. Among the 21 units facing
the problem of labour 10 attributed unionisation as their major
labour problem. This constitutes 47.62 per cent of the total
units facing labour problems. Three units complained want of
skilled labour as the major problem faced by them. Another
three units complained abstenteeism of labourers from work as
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another major difficulty facing them. Five other units are
facing other difficulties like high wage rate and low labour
productivity.

Out of the 21 units facing the problem of labour, six
are tread rubber units, three are rubber band units, five are
rubber footwear units, three are tyres and tube units and two
each from foam products and other rubber products sector. Of
the 10 units facing the problem of unionisation three are tread
rubber units, two are tyres and tube units,one each from rubber
band, foam products and other rubber products sector. Industry
wise analysis of the problem of absenteeism shows that one unit
each from rubber band, tread rubber and rubber footwear is worried
about absenteeism of their labourers. One unit each from tread

rubber, rubber footwear and other rubber products industry faces
the problem of shortage of skilled labour. Among the five units
facing other difficulties related to labour one unit each is
from tread rubber, rubber band, rubber footwear, tyres and tube
and other rubber products sector.

Thus the above analysis shows that majority of the
rubber—based industrial units do not face the problem of
labour. Among the 21 units facing labour problems 47.62 per
cent complained unionisation as their major problem.
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7.2.4 Power

Power is the backbone of the industries and plays a
vital role in fostering industrial activity. The most import
ant source of power in the state is electricity. Easy avail
ability of power was one of the important factors for the
development of industries in the state. Electricity is no
longer an abundant factor and the power shortage owing to lack
of rainfall has caused substantial losses to the different
productive enterprises.

Out of the 54 units surveyed as many as 35 units com
plained that power is a major problem affecting them(Table 7.5).
This is 64.81 per cent of the total units surveyed. Among the
35 units facing the problem of power 16 units are of the opinion
that scarcity of power is the major problem affecting them.
This accounted for 45.72 per cent of the units facing power
problems. Another eleven units complained irregular supply
of electricity as the major problem affecting them. This is
particularly importmntas some of the rubber-based units have
to work continuously and any breakdown in between affects the
quality of their products. Out of the 35 units facing power
problems six complained of high cost of electricity. Another
two units are facing other problems related to power.

Among the thirtyfive units facing the problem of power,
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nine are rubber band units, eight are tread rubber units. seven
are rubber footwear units, four each are from tyres and tube and
other rubber products sector and three are foams products indu
strial units. Out of the sixteen units reported scarcity of
power as a major drawback. there are four units each from rubber
band and rubber footwear, three units from tread rubber, two
each from foam products and other rubber products sector and

one unit from tyres and tube industry. Three tread rubber units.
two units each from rubber band, rubber footwear and tyres and
tube complained that they have problems related to irregular
supply of power. Among the six units complained about high cost
of power, two units each are from tread rubber and rubber band
and one unit each from rubber footwear and tyres and tube
industry. One rubber band unit and other rubber products sector
unit face other difficulties related to power.

Thus the above discussion shows that majority of the
rubber manufacturing units are facing problems related to power.
scarcity and irregular supply of power are the major problems
faced by the surveyed units.

7.2.5 Marketing

Successful marketing of products is an important factor
for the efficient running of an enterprise. one of
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the major reasons for the underutilisation of capital and
industrial sickness is poor marketing management. In most of
the rubber-based industrial units which face underutilisation.
of capacity there exist problems in marketing their products.

Among the 54 units surveyed as much as 39 units are
facing problems in marketing their products (Table 7.6). This
is 72.22 per cent of the total units surveyed. Out of the 39
units facing problems in marketing, eighteen units considered
low demand as their major constraint. This constitutes 46.15
per cent of the total units facing problems in marketing.
Another ten units considered competition as their major market
ing problem. Another seven units complained transportation
as their major bottleneck in marketing their products. Two
units each complained inferior quality and other problems
related to marketing as their major marketing constraints.

Industry-wise analysis of marketing problems shows that

eleven tread rubber units, twelve rubber band units,eight
rubber footwear units, two units each from tyres and tube and
foam products industry and four other rubber products units
are facing problem in marketing. Out of the eighteen industrial
units which face slackness in demand, eight are tread rubber'un1ts,
six are rubber band units.four are rubber footwear units.two are
other rubber products units and the remaining one is a foam
rubber products unit. Thus we can see that of the total units
facing problems in marketing 46.15 per cent are suffering from
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low demand for their products. Out of the ten units facing
competition from other units in marketing their products,
four are tread rubber units, three are rubber band units, two
are rubber footwear units and one is a tyre and tube manufactur
ing unit. Tread rubber units are of the opinion that the domi
nation and competition from large units creates a lot of pro
blems in marketing their goods. One tread rubber unit and foot
wear unit considered low quality of their products as a major
bottleneck in marketing their products. Among the seven units
which face the problem of transportation two are rubber band
units and one unit each is from tread rubber. rubber footwear,

tyres and tube, foam products and other rubber products sector.
An important characteristic of the rubber band unit is that
rubber band is mainly sold outside the state either through
selling agents. or through middlemen or directly. The units
which have established their marketing are only a few and as
a result majority of the units are dependent on the intermedi
aries. The extent of control exerted by the intermediaries is
evident from the fact that many of the smaller units have to
resort to price cuts to sell the products and consequently the
sale price in monetary terms is stagnating (George Tharian.
1986). Analysis shows that one rubber band unit and other
rubber products sector unit face other problems related to
marketing.
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From the above analysis it is clear that majority of
the surveyed rubber manufacturing units are facing problems
in marketing their products. This may be one of the major
reasons for the underutilisation of capacity in the surveyed
units.

Managerial and Technical Problems

Out of the 54 units surveyed only fourteen units com
plained managerial and technical shortcomings as their major
problem. This is 25.93 per cent of the total units surveyed.
Four unit each from tread rubber and rubber band, three rubber

footwear units and one unit each from tyres and tube. foam
products and other rubber products sector complained managerial
and technical constraints as their major problem. They con
sidered difficulty in getting technical expertise as a major
hurdle affecting the rubber manufacturing industry, especially
the small scale sector. There is no single organisation capable
of giving technical guidance in various aspects of the industry
as a whole. Therefore many entrepreneurs are afraid of putt
ing up rubber-based industrial units. Majority of the manufa
cturers are of the opinion that the testing facilities which
the Rubber Research Institute of India provides is insufficient.
Some of the entrepreneurs complained about the inadequacy of

satisfactory management development programmes and consultancy

services provided by various institutions.
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7.2.7 state Policy

Among the 54 units surveyed, 17 units considered the
need for state intervention for the development of rubber
based industry in the state. Five units each from tread rubber
and rubber band, three rubber footwear units, one unit each

from tyres and tube and foam‘ products and two other rubber
products sector units felt the need for more favourable state
policy towards the rubber manufacturing industry in the state.
They are of the opinion that the existing tax structure is not
in tune with the changing conditions. High tax rates on vari
ous types of rubber-based units adversely affect the growth of
many units. The high incidence of excise duty on tread rubber,
carbon black etc., which are used in retreading and repairing
of tyres, is detrimental to the growth of the tread rubber indu
stry (Laxminarayan, 1986). If the duty is exempted in such
items many sick and limping units can be revived and new entre
preneurs will come forward to set up more such units.

The industry suffers enormously under the heavy customs

duty on various synthetic rubbers and compounding ingredients

imported into the country. The total duty structure varies bet
ween 114 per cent and 319 per cent in most of the cases. All
these increase the cost of the finished products at the end
putting a burden upon the average consumer. Another important
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consequence of the present tax policy is that many of the
units are forced to resort to unaccounted sales. The net
result is that both central and state governments are deprived
of their due tax revenues (Laxminarayan, 1986).

Other Problems

Out of the 54 units surveyed, 10 units complained that
they are facing other pfoblems like difficulty in transporting
their products to distant places, lack of feasibility reports
about tne demand for various rubber products etc. This is
18.52 per cent of the total units surveyed. Three rubber band
units, two units each from rubber footwear and tread rubber,
one unit each from tyres and tube, foam products and other
rubber products sector face other difficulties in running their
enterprises. These manufacturers pointed out the lack of marke
feasibility studies as a f9d5Ju ‘or the non—diversification of
rubber products manufacturing in the state.

Thus the above discussion reveals that capacity uti
\

lisation in the rubber-based industry is low. Rubber-based
industrial units in the state are facing a plethora of problems
in financing, marketing, raw material availability etc. The
major problems faced by the surveyed units are problems in mark
ing their products and shortage of power. This may be one of t
reasons for the presence of large excess capacity in the survey
units.



CHAPTER VIII

CONCLUSIONS AND RECOMMENDATIONS

In this chapter an attempt is made to highlight the
major findings with a view to providing a basis for the
policies that should be adopted, so as to accelerate the
development of rubber-based industry in Kerala.

Growth of Rubber Production

Kerala accounted for 87.94 per cent of the total area
and 92.1 per cent of the total natural rubber production in
the country in 1986-87. The study shows that area. yield and
production of rubber has increased substantially during the
last three decades. An analysis of the supply response reveals
that short-term response is mainly affected by current price
rather than lagged price. In the case of long term planting
decisions cultivators are influenced by the past eight year
prices and that they positively respond to price. Yield res
ponse of natural rubber is mainly affected by lagged price.
Thus the analysis conclusively established that favourable
price was one of the major reasons for the increase in rubber
production in the state.
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Rubber-Based Industry in Kerala

Although rubber cultivation was started on a commercia

scale in the latter half of the 19th century, rubber—based
industry in the state was established only in the first half
of the twentieth century. However, the number of licensed
manufacturers in the state has increased substantially over
the years. particularly after the post-independence period.
From just 54 rubber manufacturing units in 1965-66, the number
of licensed rubber-based industrial units has increased to 630
in 1986-87. In 1986-87 Kerala occupied the primary position
in the number of manufacturers in the country. In fact. in
1986-87 15.72 per cent of the total rubber manufacturing unit
in the country were in Kerala.

As a direct consequence of the increase in the number
of licensed manufacturers. rubber production and industrial
output. consumption of rubber has increased considerably.
Kerala consumes 12.22 per cent of the total consumption of
natural rubber in the country and 14.93 per cent of the total
production of natural rubber in the state. Consumption of
synthetic and reclaimed rubber has also increased considerably
over the years. In 1988-89 tyre sector accounted for 33.78
per cent of the total licensed quantity of consumption of
natural rubber in the state. Tread rubber sector accounted
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for 21.43 per cent of the total consumption of natural rubber.
The rest is accounted by other different categories of rubber
based industrial units.

Although fixed capital, working capital, materials
consumed, total inputs. total output and net value added in
the rubber-based industry have increased over the years.
the increase has been considerably low in real terms. In
1984-85 the share of the rubber-based industry in the total
fixed capital investment in the state manufacturing sector
is worked out to be 2.32 per cent. Value added in the tyres
and tube industry showed wide fluctuations during the period
under study. In 1984-85 the share of the rubber manufactur
ing industry in the total net value added in the manufacturing
sector in Kerala is worked out to be 5.17 per cent. It is to
be noted that during the period under study only the share of
the other rubber products sector showed an increasing trend
both in the state and in the national levels.

Movements of Input and Output Prices

An analysis of the trends in input and output prices
reveals that the wholesale price index of raw materials and
finished rubber products has increased considerably over the
years. From the analysis it emerges that synthetic rubber
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prices showed the least variability among the raw material
prices followed by natural rubber. Among the input prices
carbon black has shown the highest variability in prices.
Among the finished rubber products, rubber hoses has shown

the highest variability in prices, whereas rubber and plastic
shoes showed the least. Synthetic rubber prices have shown
the lowest growth rate among the raw materials followed by
natural rubber. Among the finished products rubber hoses has
shown the highest growth rate followed by rubber and plastic
shoes. The study shows that the growth in input prices are
mainly responsible far the increase in prices of finished
rubber products.

High value of the coefficient of the ratio of the manu
facturer's stock and State Trading Corporation's stock to total
stock in the regression estimates reveals the significance of
bffer stocks for indirectly controlling natural rubber prices
rather than direct price control measures.

Productivity Trends

An analysis of the partial productivity trends shows
that only in the other rubber products sector labour producti
vity and capital productivity showed an increasing trend. In
the rubber—based industry as a whole the aforesaid ratios
showed a declining trend. An increase in capital intensity
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has not resulted in any increase in capital productivity and
labour productivity in the tyres and tube industry and rubber
based industry as a whole. However. in the case of other rubber
products sector both labour productivity and capital producti
vity showed an increasing trend. Both Solow and Kendrick
indices reveal a declining trend in total productivity in the
tyres and tube industry and rubber manufacturing industry as
a whole.

Cobb—Douglas production function estimates show that

there exists decreasing returns to scale in the tyres and tube
industry and the rubber—based industry as a whole. However,
it is to be noted that increasing returns to scale prevails in
the other rubber products sector. Elasticity of substitution
estimates obtained by constant elasticity of substitution and
variable elasticity of substitution production functions show
that it is less than unity in the tyres and tube and rubber
based industry as a whole, though it is greater than unity in
the other rubber products sector. Variable elasticity of sub
stitution production function estimates show that capital
intensity does not influence value added-labour ratio in the
rubber manufacturing industry as a whole and tyres and tube
industry. However it has got marginal influence on labour



productivity in the other rubber products sector.

Qapacity Utilisation and Functional Problems

Average capacity utilisation of the surveyed units
shows that 57.80 per cent of the capacity still remains un
utilised in the surveyed units. Among the surveyed units
tyres and tube industrial units, rubber band units and tread
rubber units utilised below 50 per cent of their installed
capacity.

Although majority of the surveyed units are facing a
wide range of functional problems the major problems faced by
the surveyed units are problems in marketing their products
and shortage of power. The study shows that 35.19 per cent of
the total surveyed units are facing financial problems in one
way or other. It is to be noted that only 27.78 per cent of
the total units surveyed are facing the problem of raw materials.
Out of the 54 units surveyed 38.89 per cent of units are facing
labour problems. The analysis reveals that 64.81 per cent of
the surveyed units are facing problems related to power and
72.22 per cent of the surveyed units face problems in marketing
their products.

In short we can say that although number of units and
consumption of rubber has increased considerably productivity
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in the rubber-based industry showed a declining trend over
the years. Capital productivity showed a dismal picture in
the rubber~based industry in Kerala. Rubber-based industrial

units are facing a lot of problems viz3,underutilisation of
capacity. power shortage. problems in marketing etc. These
anomalies can be removed only with the assistance and co
operation of the government, Rubber Board, financial insti
tutions and trade union leadership.

Recommendations

Following recommendations are made in the context of

the present study:

1. In order that the domestic rubber goods industry is able
to produce goods at competitive prices, prices of basic
inputs should be stabilised with the help of a buffer stock
system.

2. Steps should be taken to increase the productivity in the
rubber manufacturing industry in Kerala.

3. Capacity utilisation in the rubber-based industry should
be increased.

4. It is important to undertake a review of the existing tax
structure to examine the possibilities of reducing the
tax burden.
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Testing laboratories should be set up in every district
to assist the units in testing the quality of their pro
ducts.

Financial institutions should provide timely and adequate
finance for the setting up and expansion of rubber—based
industry in the state.

Export potentialities of rubber products should be examined
to solve the marketing problems of rubber-based industrial
units.

The Kerala Government and Rubber Board should jointly come

forward to set up a consultancy organisation to provide
feasibility reports of rubber products, updated technology,
marketing acumen and to impart training to the entrepre
neurs .

To sum up. in this study an attempt has been made to
study the development, productivity and problems of the rubber
based industry in Kerala. Since the present study relates to
the above-mentioned aspects it does not seek to answer some of
the issues which future researchers should concern such as

1) How far rubber-based industry is effective in creating
linkage effects between different sectors in the
industry?



220

ii) What measures can be taken to utilise more effectively
the underutilised capacity?

iii) what should be the optimum size of the buffer stock
system to control the prices of inputs?

iv) What kind of technology and investment criteria should
be adopted for the development of rubber-based industry
in the state?

V) How far were the government and other promotional agencies
successful in promoting the rubber-based industry in the
state?

Feasibility studies of various rubber products, impact
of the growth of rubber manufacturing industry on other sectors
etc. are some of the other areas which can be taken up for
further research.
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Aggendlx - 2

Production of Natura1, Synthetic and Reclaimed Rubber in
India

(Metric Tonnes)

Year Natural Synthetic ReclaimedRubber Rubber Rubber

1970-71 92171 29791 155071971-72 101210 32911 16710
1972-73 112364 21832 171861973-74 125153 23542 186441974-75 130143 17712 19360
1975-76 137750 25119 19581
1976-77 149632 23212 202561977-78 146987 27288 21817
1978-79 135297 28054 276181979-80 148470 29524 26786
1980-81 153100 25293 293361981-82 152870 28499 287871982-83 165850 30290 282421983-84 175280 32270 32964
1984-85 186450 37669 341551985-86 200465 34758 391951986-87 219520 38816 38995

Source: Indian Rubber Statistics, Vol. 18. Rubber Board,
Kottayam, 1988.



Aggendfx - 3

Area and Average Yield Per Hectare of Natural Rubber in
India

(Area in hectares, yield per
hectare in kgs.)

1955-56
1960-61
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87

83867
129905
203098
208781
213112
217540
221265
224428
230563
245200
249250
261495
278057
295543
313223
331767
351850
369348
384000

SOUICB2 Indian Rubber Statistics,
Kottayam. 1988.

Vol. 18, Rubber Board,
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ANNEXURE

THE ECONOMICS OF RUBBER-BASED INDUSTRY IN

KERALA

A Survey on Rubber-Based Industries in Kerala

Section - I

1. Name and address of the unit:

2. Tye pf ownership
3. Year of establishment
4. Year of initial production
5. Average working hours/day

Section - 2

Details of Fixed Assets

sl.No. Item Value on the Asset not
date of survey owned(value)

1. Land
2. Building
3. Pland and Machinery
4. Transport equipment
5. Tools & other fixed

assets



to (A) O

Section - 3

Details of working Capital

Raw Materials

Stores and fuels

Finished products & by-products

Total physical working capital
(1+2+3)

Cash in hand and bank

Amount receivable

Semifinished goods

Amount payable

Net balance (6-7)

Total working capital (4+5+8)

Section - 4

Details of loan taken

Institutions Outstanding Percent- Amount
amount at age of paid as
present interest interest

during the
year

K F C



2. KSIDC
3. Other financial Corporations

(Specify)
4. Banks
5. Government
6. Money lenders
7. Friends & relatives
8. Others (specify)
9. Total

Section - 5

Employment Details

Average number of Salaries. Bonus
workers per work— wages & & other Total

____igg_g§y ______ __ allowances benefiMen women C1 an esC P C P
1. Hired workers
2. Paid family

workers

3. Supervisorystaff

4. Other employees
5. working propreitors

Total

C = Casual. P = Permanent.
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Section - 6

Cost of Stationery, ServicesL_Power and
SE

Sl.No. Item Value
1. Electricity
2. Repair of fixed assets
3. Inward transport charges
4. Postage and stationery
5. Insurance charges
6. Audit and account charges
7. Other services
8. Taxes and License
9. Interest paid

Section - 7
Materials Consumed

I. Basic Materials

S.No. Name Unit Quantity Value
1. Natural Rubber
2. Synthetic Rubber
3. (Specify)
4.

5. Total
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II. Chemicals

S.No. Name Unit Quantity Value

1. Carbon black
2. Specify)

5. Total

III. Packing Materials
Total

Section - 8
Cost Structure of the Product

S.No. Product Cost of Packing mater- Manufacturing Proraw mat— ials and re1at- overhead fiterials ed cost



I\.) U)
P

b) High rate of interest
c) Delays in official procedures in

Government agencies.

d) Meagre Assistance from the Governmentand other financial institutions

e) Any other problem (Specify)

ii)Raw Materials

a) High prices
b) Scarcity
c) Inferior quality
d) Other problems (specify)

iii) Power

a) High cost
b) Irregular supply
c) Scarcity
d) Other problems (Specify)

iv) Labour

a) want of skilled Labour
b) Unionisation
c) Absenteeism

d) Other problems (Specify)

V) Marketing
a) Low Demand
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Section - 9
Products and By—Products

——————¢——u—¢——————-—--—-—-.*——————-——————————-.—————————.-—_-.——¢-——

section - 10

Details of Capacity Utilisation

Sl.No. Name of the product Installed Actual Percentage of
99222232- 135991123592 Capacity uti

........................ __0_ __y__ 0____-y._-_-_EiffEifi‘__

1.

2.

3.

Q = Quantity, V = Value.
Section - 11

Major Problems Encountered

what are the major problems faced by your unit? Specify the
following reasons in the order of importance under each head
Wank):

i) Finance
a) Shortage of capital
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b) Competition

c) Inferior quality
d) Transportation

e) Other problems (Specify)

vi)Technical and Managerial Assistance

a) Expensive and ineffective Consultancy Service
b) Non-availability of proficient Managers
c) Other problems (Specify)

vii)Policies of the Government

Describe the policies of the Government which are
detrimental to the interest of your industrial unit.

viii)Other Problems: (Specify)

Section - 12
Other Details

a) What is your opinion about the help extended by Rubber
Board in promoting the Rubber-Based Industry in Kerala?

b) Do you think that a separate agency is necessary for the
development of rubber-based industry in Kerala? If yes
give reasons.

c) What are your suggestions for the development of rubber
based industry in Kerala?

d) Do you have any other relevant information which you want
to share with us?
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