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ECONOMETRIC MODELLING OF THE INDIAN COTTON SECTOR:
DISAGGREGATE ANALYSIS

Introduction

Cotton plays an important role in Indian economy as it contributes significantly to both agniculture and
industry in terms of income. employment and, foreign-exchange. It accounts for over 80 per cent of the
total fibre consumption in the spinning mills in [ndia (CMIE, 1996). Cotton textile accounts for around
five per cent of the total vaiue of production in the organised manufacturnng sector and about [0 per cent
of the country's total export eamings (CMIE, 1996). Indian Cotton sector 1s characterised by a number
of inter-linked sub-sectors and a large number of decision makers in different sub-sectors. Cotton sactor
has a strong backward linkages with a number of agro-input industries and forward linkages with dving,
printing, designing and merchandising. Cotton sector is very diverse with a wide range of quality of
cotton, vam and fabric. Any change in the demand or supply related vanables of any sub-sectors have
influence on the variables of other sub-sectors of the industry. Therefore, decision makers of this sactor
as well as related industries need accurate detailed information on the short. medium and long term
behaviour of major vanables of this sector in order to formulate appropriate strategies, plans. policies
for research and development, investment, production, procurement, financing and marketing.

-~

Government Policies And Priorities
Central and state governments mtervene and regulate from time to time the demand. supplv, prices.
international trade of cotten. vam and fabric through a vanety of policy measures.

Conon

In the recent vears, Cotton Corporation in India (CCI), a govemmént owned commercial body, has been
carrying out a number of extension activities including setting up a joint venture company in
collaboration with several private companies in order to increase and improve the production and quality
of cotton. CCI purchases cotton at minimum support price (MSP) announced by the Ministry of Texules
when market price falls below the MSP. It also undertakes domestic and intemnational trading of cotton.
Textile policy of June 1985 also assigns price stabilisation role to CCI through appropriate strategies
such as timely market mtervention, exports, unports and buffer stock operations. Cotton marketing is a
state subject m India. Compulsory sale of raw cotton through regulated markets m almost all the states
and monopoly procurement of cotton in Maharashtra have been 1n force for the last 2-3 decades.

Stock limir policy of the government is ad-hoc. It is frequentlv introduced and removed as per the
percaived need. The December 1993, the notification issued by the commussioner of textile removed
stock limit restricuons on cotton held by the traders. other agencies, 100 per cent export orentad units
{EOU) and units in export processing zones.

Export and import policies of the government are very ad-hoc. The decision on quota often contributes to
a wide fluctuations in export and imports. The export quota is fixed and released in different instaiments
by the office of textile commissioner after assessing stock estimates. production forecasts, consumption
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and stock demand. Ad-hoc announcement and release of quota often leads to under utilisation of export-
quota. During the past few years government has been releasing a minimum export quota of 3 lakh bales
at the onset of every cotton year from the carrv over stock of the previous vear subject to a good prospect
of cotton production. During 1995-96 the government relaxed the minimum export price for cotton which
was earlier used to regulate the exports of the cotton. Import of cotton has been placed under OGL.

Futures trading in cotton which was stopped in 1966 has been permuitted and is expected to begin soon.

Yarn
The government also fixes quota and restriction on production and export of yam in order to ensure

adequate supply of yam to the decentralised units of the fabric sector, particularly handlooms at a lower
price. Under the yam production policy, spinning mills in the organised sector are directed to produce 50
per cent of their domestic yam supply in the form of hank to meet the raw matenal need of handioom
sector (CMIE, 1996). This hank yam policy of the government has been effective since 1979 and the
govemnment has announced continuation of this hank yamn obligation till March 31, 2000 AD. (March 20,
1995 Notification). Export oriented units have been exempted from the export ceiling of cotton vam. As
a result, 100 per cent export onented units have been mushrooming. -

Fabric

Multifibre agreement (MFA) and bilateral agreements determune the destination of the export of
fabric/apparel. The largest markets within quota countnies are the USA and the EC (European
Countries). In December Recently, India made agreement with USA and the EC effective from
December, 1994, India agreed for a phased tanff hiberalisation schedule for certain items for periods
commencing from 3 to 7 years. This agreement has helped India in increasmng quota for the export of
handloom and powerloom fabrics.

Structure Of Cotton Sector

Cotton passes through a number of processes before it reaches the ultimate consumers. In the process of
converting cotton into fabric, raw cotton (kapas) is first ginned to separate lint and seeds. Cotton lint is
spun in different counts of yam either pure or blended with man-made fibres and packed in the form of
either cone or hank. A small part of total cotton lint produced is used for surgical purposes,
manufacturing mattresses and other domestic purposes. Cotton yam of various counts is produced
mainly iz organised mills owned by public, private or co-operatives. In the recent years, small scale units
have also been set up particularly in Tamil Nadu to produce coarse and medium counts of yam. Four
types of spinning system, i.e. nng spinning, open end rotor, air jet and friction spinning system are used
in India. All these spinning system require fibre properties in different order of priorties for the
production of good quality of yam and for cost effectiveness. Therefore, upgradation in spinning
technology creates new demand pattern for cotton fibre in terms of fibre properties. In fact. export
oriented spinning mills which use sophisticated and modemised spinning system need fibres of specific
properties for the production of high quality yam. Cotton vam is woven into fabric either pure or
blended with man-made fibre yam. Fabric production takes place in organised mill units, decentralised
units which comprise powerlooms and handlooms and khadi units. Mills and powerlooms use mainly
cone varn whereas, handlooms use exclusivelv hank vam. In powerlooms, apart from the production of
fabric, hosiery items like towel, under garments, handkerchief. etc., are also produced. A small share of
the total yvam is also used for the production of sewing threads. Organised mills produce toth vam and
fabric in the composite units. Recent structural changes in the organised mull sector has resuited in the
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delinking of weaving units from spinning units. Now mill sector confines itself to the production of spun
vam and high value fabrics and fabrics meant for export to the sophisticated markets.

Demand And Supply Scenario In Indian Cotton Sector

India has witnessed a phenomenal change in demand and supply of Cotton sector during the last two
decades. There has been an increasing but fluctuating trend in all the major components of the Cotton
sector. Major changes in the pattern of demand and supply of raw inputs and products of Cotton sector,
viz., cotton staples, yam count, types of fabric in terms of source, quality and export and import have
been observed. Development and promotion of new high yielding varieties. new tachnology for cotton and
other competing agricuftural crops, promation of cotton cultivation in the new areas, changing farming
systems and improving irrigation and marketing system, have led to changes in the supply of raw cotton.
Popularisation of synthetic fibre, changing consumer preferences, structural and managerial changes n
the textile industry, new industrial policy, new emerging economic environment and government priorities
and targets have been influencing the demand for and supply of yam and fabric.

Supply Of Raw Cotton

In the early fifties and sixties, area was the major source of increasing the production of cotton.
Therefore, area had increased substantially and reached at peak of 83.65 lakh hectares during 1964-65
and thereafter it declined till the early seventies. During the last two decades it has been hovering around
75 lakh hectares, and increase in the production has come mainly from increase in the yield achieved
through the development and promotion of several new high yielding vaneties of cotton, improved
agronomic practices, pest management practices, and increase in irrigated area under cotton. However,
production fluctuates considerably as about 66.8 per cent area (1992-93, CMIE, 1996) is still dependent
on the vagaries of the nature.

The development of high yielding vaneties of larger staples of cotton, introduction of American cotton,
spread of cotton cultivation in new areas and change in the area in the old cotton belt have changed the
proportion of cotton of various staple length in the total production. The production of only a small
quantity of long staple of cotton till early seventies had necessitated the import of long staple cotton.
After the introduction of American and high yielding varieties, the share of long and extra long staple
cotton in the total production has increased substannially and reached nearly 62 per cent in 1994-95. The
share of the extra long cotton in the basket of long staple cotton has declined continuously from 49.67 per
cent in 1985-86 to 34. 98 per cent 1995-96. The share of long staple cotton in the basket of long
staple cotton had increased continuously from 1985-86 onwards and reached 25.23 per cent during
1995-96. The share of superior medium cotton remained in the range of 30 to 35 per cent of the total
production till 1993-94. It had registered a declining trend during 1994-95 and 1995-96 ( 25 per cent of
the total production). There was no significant change m the percentage share ( 5-6 per cent) of the
medium staple cotton. The contribution of short staple cotton to the total production of cotton has
registered margmal increase after 1990-91. Short staple cotton is grown in northern, central regions,
north east states and some parts of U. P., Bihar and Orissa. Nearly 76 per cent of the total production of
the short staple cotton came from northem region. Medium staple cotten are grown only in Rajasthan
and Gujarat. Northern region dominate the production of super medium cotton. Major producers of long
and extra long cotton are central and southem regions. Nearly 93 per cent of the long staple cotton was
accounted by Maharashtra (1993-94) whereas. more than 30 per cent of extra long cotton is produced in
southern region. Andhra Pradesh is the major producer of extra long cotton. Central region produced
about 40 per cent of the total production of exira long cctton and Gujarat is the major producer in this

region.
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Demand For Raw Cotton

Demand for raw cotton is a derived demand which depends mainly upon the demand for ccuon vam and
cotton fabric in the domestic and international market. During the last decade, spinning mills had
witnessed rapid expansion of capacity and change in the spinning system to meet the demand of the
fabric sectors for yamn. This had resulted in high demand for raw cotton with changed staple size of
cotton. This had created a considerable high pressure on price of cotton. The export demand for cotton
constituted a very small percentage of total demand for raw cotton. The percentage share of cotton
consumption other than for yam production, viz., khadi fabric production, surgical purpases. mattresses,
etc., was very small range in all the years. However, this demand is increasing though at a slower growth
rate. Inspite of the introduction of synthetic fibres, cotton fibre maintained its position and accounted for
the highest percentage in the demand for total fibres. However, the percentage share of the consumption
of cotton fibre in the total fibre has been continuously declining from 83 per cent in 1980-81 to nearly
66.41 per cent (provisional) during 1995-96. However, there has been a considerable increase in cotton
consumption. It has increased by almost 74 per cent during one and a half decades. The increase in the
consumption of man made fibres/filament yamn had been 322 per cent during 1985-86 through 1995-96.

Supply Of Cotton Yarn .

The supply of cotton yam constitutes production of cotton vam and carried over stock of vam. Import of
yam is not resorted to. The production of cotton yamn flucruated due to the fluctuating supply of raw
cotton and industrial problems viz., labour unrest, industnal sickness, etc. The production of man-made
fibre yam had changed the percentage share of cotton vam in the basket of the total yam. The supply of
total spun yam has doubled since 1980-81. Its share has reduced from 86.17 per cent during 1985-86 to
75.16 per cent (provisional) during 1995-96. The percentage shares of blended and 100 per cent man
made fibre yam have been increasing continuously since late seventies. During 1995-96, blended and 100
per cent non cotton yamn accounted for 24.84 per cent of the total spun yam. In absolut2 terms cotton
yam production has increased by 67.57 per cent since 1980-81. The percentage share of blended yam
which was approximately 11 per cent during 1980-81 has increased to 16:60 per cent in 1995-96 with a
growth rate of 8.6 per cent whereas, there has been no substantial increase in the percemtage share of
100 per cent of non-cotton yam during this pentod. However, there has been a substantial increase in the
production of 100 per cent non cotton yarn during 1995-96. There had not been any significant change in
the composition of coarse (1-20s), medium (21-40s) and fine (41 and above) count yam. However, there
have been change in the composition of cotton yam production only within the group. It is mamnly due to
the intervention of the government in the production of cotton yarn to fulfil the hank vam obligation
which restrict the production of more than 40 count yam. Medium count yam constituted about 50 per
cent and small count yam constituted about 38 per cent of total production of cotton yarn during 1993-
94. The share of fine count of yam was 12 per cent. Within the medium count yarn, per cent share of 31-
40s count of yam has increased and reached to the level of approximately 30 per cent during 1994-95
from 22 per cent in 1980-81. Whereas, percentage share of 21- 30s count yam in the total production
had reduced to approximatelv 18 per cent i 1993-94 from 27 per cent in 1980-81. Contrary to this
within the small count group, percentage share of 11-20 count cotton yam had declined from 27 per cent
in 1980-81 to 22 per cent in 1993-94 and cotton yam of count 1-10 had increased from 11 per cent in
1980-81 to 16.40 per cent in 1993-24. There had not been any substantial change in the pattem of fine
count group of yam.

Demand For Cotton Yarn

Demand for cotton yam comprises demand for the domestic consumption of yam for the production of
. fabric, hosiery goods, sewing threads, export demand and stock of cotton yam. The consumption pattem
of cotton yam can be captured from the civil deliveries of cotton yam. The expansion of the export
oriented spinning units which are free from ceiling imits provides larger scope for increasmg the export
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of cotton vam. Furthermore, recent government policies implemented in favour of increasing the export
of value added products is encouraging the export of cotton varn. Before eighties the export of cotton
yam was almost negligible. After eighties, the export of cotton yam increased steadily and peakad up
the momentum during early nineties. During 1994-95, about 10 per cent of the total consumption of
cotton yarm was exported.

Supply Of Fabric

The supply of cotton fabric consists of current production and carmed over stock. The share of cotton
fabric in the basket of the total fabric has declined from 72.42 per cent in 1985-86 to 62.71 per cent in
1994-95 but has increased in the absolute terms. Blended and 100 per cent non cotton fabric have
increased their share in total fabric from 9.64 and 17.92 per cent during 1985-86 to 12.88 and 24.4 per
cent during 1994-95, respectively. The supply of khadi fabric has remained more or less stagnant. Before
early seventies, mill fabric constituted a major share of the total fabric production in the country. The
production of fabric in powerloom sector was very low. After late seventies. the share of powerloom in
the production of total fabric had increased drastically due to structural and managerial changes, cost of
production and government polictes and priorities. As a result of these changes the share of mill fabric
had reduced from 21.6 per cent in 1985-86 to 6.60 per cent in 1994-95. The share of the powerloom
fabric in the total production had increased steadily from 45.53 per cent in 1985-86 to approximately 62
per cent 1994-95. Hosiery fabric accounted for 17 per cent of powerloom production during nineties.
The share of hosiery fabric has increased after 1990-91. More than 90 per cent of hosiery fabric is
cotton. The share of handloom fabric in the total production had increased till 1990-91 and reached the
level of 35.04 per cent and thereafter it has been remained less than 30 per cent. Production of khadi has
been stagnant and contributed less than 1 per cent to the total production. There had been also changes in
the relative shares of different fibres in the production of fabric. The share of cotton fabric in the total
production 1n both organised and decentralised weaving units had declined and share of blended fabric
had increased substantially. There was no substantial change in the share of the 100 per cent non-cotton
fabric. However, cotton fabrics dominates in the production of all the fabric.

Demand For Cotton Fabric

Demand for cotton fabric comprises demand for domestic consumption-and export. Trend and pattern of
domestic demand for fabric can be captured through supply of fabric of different fibres. Price also
reflects the demand supply situation for different types of fabrics. Continuously increasing real price of
fabrics of different fibres and looms reflects high demand for fabric. In India, increase in income of
household will increase the demand for fabric as the prevailing per capita consumption 1s low.
Consumers™ preferences will be also guided by price, fashion, durability and health concems. High
export demands for fabrics, garments and made-up exists for Indian fabrics. Furthermore, government’s
thrust to export of value added product will further encourage the export of fabrics, garments and
made-up in the future. The past export pattem of fabric shows that in the early seventies the export of
decentralised sector was almost negligible and there was onlyv export of mill fabric. After late seventies,
export of decentralised fabric had been increasing and the export of mull fabric had been declining.
Though, the export of mill fabric had declined in absolute terms, the share of export of miil fabric in the
total production of mill fabric has remained more or less constant. The whole scenario depicts that the
high demand for pure cotton and blendad cotton fabric will sustain in future also.

Keeping in view the magnitude, importance of Cotton sector, strong interlinkages among the variables of
its sectors and the high involvement of a large number of decision makers and the intensive government
interventicn. this study aims at develeping a comprehensive econometric model for the Indian Cotton
sector to generate long run forecasts and for policy sitmulations.



Framework Of The Model

This study considers three major sub-sectors for the modeling purpose: cotton farmmng, spinning and weaving
sub-sectors. Inmally, on the basis of our understanding of interrelationships among the various varables, a
conceptual model was developed to represent the complete structure of Indian Cotton sector. For modelling
purpose, the various variables affecting demand for and supply of the products in each of the sub sectors have
been identified. For this study, the data for period 1970-71 through 1992-93 has been used. Data prior to this
period was not considered as significant changes have taken place in Indian agriculture since late sixties. The
initial conceptual model was modified, due to lack of data availability on certain vanables and small sample
size. However, we have tried to retam all major equations and vanables m the system which sufficiently explain
the nter-linkages among the sectors. In addition, knowledge of special charactenstics of the sub-sectors have
been also incorporated m the models. Initial runs were made to remove the insignificant variables. The modified

equations of the model are presented below.

Cotton Farming Sector

The total demand for cotton lmt at time (DC)) is the cumulative demand for cotton limr for domestic
consumption (DCC)), export of cotton lmt (EC,) and domestic stock of cotton lint (DSC,) at time t. Domestic
consumption of total cotton has been explamed as a difference between the total supply of cotton and the
domestic stock plus the total export demand for cotton It at time t.

DCCg = SC( - DSC T - ECt l

Inverse demand function for cotton lint was specified in this model instead of a normal demand function. The
export an the stock of cotton have been considered as exogenous variables in this model. The price of cotton
lint is a function of the domestic consumption of total cotton, the price and the export of cotton yam.

PC, = f (DCC, ECY. PCY,) .- 2

The export and the stock of cotton have been considered as exogenous vanables in this model.

Supply identity has been explained as the sum of production of cotton lint (PTC,), import of cotton lint (1C, ).
and domestic stock of cotton lint carried over from previous year (DSC ).

L2

SC: = PdCx + IC| + DSC t-1
The import of cotton Imt has been considered as an exogenous vanable in this model.

The total production of cotton lint at time t (*Py C ) is the sum of production of short (PSSC, ), medium
(PMSC,) and long staple cotton at time t ( PLSC ;).

P,C, = PSSC, - PMSC, + PLSC, 4
The production of cotton lint of each staple group has been explained through a separate equation. The
production of short staple cotton is a function of the price of cotton lint at time t-1 (PC ., ) and price of

pesticide at time t ( PP ).

PSSC, = f(PC,,, PP,) 5



The production of medium staple cotton ( PMSC , ) is a function of price of cotton at the time t-1 (PC .;), the
price of pesticide ( PP ) and the trend variable (TREND) which represents the improvement in technology and
the price of paddy at ime t-1 (PR ,; ).

PMSC, = f(PC.,, TREND, PP, PR, ) 6

The production of long staple cotton (PLSC, ) is a function of price of cotton at time t-1 ( PC ), the price of
pesticide ( PP, )and the trend variable at time t ( TREND).
PLSC, = f(PC,.,, TREND, PP,) 7

Variables such as price of fertilzers and weather variables have been tried but not found helpful in explammng
the variation in the production of short, medium and long staple cotton.

Spinning Sector

Cotton fibre is used in the production of yam, sewing thread and prin in the spinning sub-sector. Since the
proportion of the total cotton fibre used in the production of sewing thread and pims is very less, this study has
confined itself to only yamn used m the production of fabric. The model also excludes blended yam as it
constitutes a small fraction of the total production of cotton yam.

Since cotton yam Is an input in the production of cotton fabric, the demand for yam can be represented by a
factor demand equation. The total demand for cotton yam at time t ( DCY ) 1s the cumulative demand for the
domestic consumption of cotton yam ( DCCY t) the domestic stock of cotton yam (SCY ) and the export of
cotton yamn at time t (ECY,). The total domestic consumption of vamn has been explamed as the difference
between the total supply of yamn and sum of domestic yam stock and export. demand for total yam.

DCCY, = SCY, - DSCY, - ECY, 8

In this sector also. inverse demand function has been specified. The domestic stock of cotton vam at time t has
been considered as an exogenous variable. The price of cotton vam (PCY, ) is a fimction of the domestic
consumption of the total cotton yam (DCCY,), the price of cotton fabric ( PDSCF,) and the export of cotton
fabric at time t (ECF, ). Price of decentralised cotton fabric has been used for of the price of cotton fabric.
PCY, = f (DCCY, PDSCF, ECF,) 9

The export demand for cotton yam at time t (E€Y ,) has been specified as a function of the export price of
the coton yam (EPCY,), domestic stock of cotton yam (DSCY,) and lagged export of cotton yam
(ECY..,). World price of cotton yam has not been considered due to its non-availability.

ECY, = f(EPCY, DSCY, ECY.) 10

The supply identity has been explamed as the sum of the production of cotton yam ( P«CY,) and domestic
stock of cotton vam carried over from the previous year ( DSCY ).

SCY¢ = PJC\,, -~ DSCYt 1 11



The production of cotton yam of each count group has been specified through separate equations. The total
production of cotton yam ( P4CY)) has been represemed as an identity which is the sum of the production of
coarse ( PCCY ,), medium ( PMCY ,) and fine count vam ( PFCY ). ’

PLY, = PCCY. + PMCY, + PFCY, 12

The production of coarse countt yam is a function of the price of cotton yamn ( PCY)), total export of cotton
yam (ECY)) and production of medium count vam at time t { PMCY)).

PCCY, = f (PCY, PMCY, ECY,) 13

The production of medum count yam ( PMCY ) is a function of the price of cotton yam (PCY ), price of
cotton (PC ), total export of cotton yvam ( ECY ) at ume t and production of medium cournt vam at time t-1
(PMCY ).

PMCY, = f (PCY, PC, PMCY,., ECY,) - 14

The production of fine cotton yam at time t ( PFCY ,) depends on the price of cotton (PC (), and production of
fine count vam at time t-1 ( PFCY ).

PFCY, = f (PFCY., PC,) 15

Weaving Sector

Cotton fabric comprises pure and blended. This study confines to only pure cotton fabric. The demand for and
supply of fabric produced n mill, decentralised and khadi units have been explained through separate
equations. The market clearing conditions have been also mtroduced separately for each producing units.
However, fabric quality has not been considered separately due to the non-availability of data.

Mills ,

A inverse demand function for the demand for mill cotton fabric has been specified. The price of cotton mull
fabric ( PMCF ) is a finction of demand for cotton mull fabric (DCMF ), price of decentralised cotton
fabric ( PDSCF ) and trend variable ( TREND) wiuch represents changes in the taste and preference of the
consumers.

PMCF, = f (DCMF,, PDSCF, TREND) 16
The export of mll cotton fabric has been specified as a finction of the world (OECD countries) per capita
mcome (WY,), export price of cotton mill fabnic ( EPMCF () at time t and export of cotton mill fabric at time

t-1 (EMCF ;). World price of mill cotton fabric has not been considered separately due to non-availability of
data.

EMCF, = f (WY, EPMCF, EMCF ) 17

due to lack of data on the stock of cotton fabric, the stock demand for mill fabric has been excluded assuming



the stock of fabric does not change over time. Since there 1s no import and stock of cotton mill fabnc, the
supply of cotton mill fabric is equal to the production of cotton mill fabric. -

The production of mill cotton fabric { Py MCF,) depends on the price of cotton mill fabric (PMCF ,), one vear
lagged production of mill fabric (PAMCF ;) and the export of mill cotton fabric ( EMCF ) at timet.

PMCF, = f(PMCF, Ps; MCF.,, EMCF)) 18

Market for mill cotton fabric is in equilibrium when demand for mill cotton fabnc equals to its supply. Since
supply is considered to be equal to the production, market equilibrium condition is expressed as follows:

DMCF, = PMCF, 19

Decentralised unit

In case of the decentralised unit also, mverse demand function has been utilised instead of normal demand
function. The price of decentralised cotton fabric depends on the demand for decentralised cotton fabric
(DDSCF.,), income (Y,), time trend variable (TREND) and one year lagged price of decentralised cotton
fabric (PDSCF ).

PDSCF, = f (DDSCF, PDSCF.,, TREND. Y,) 20

The export demand for decentralised cotton fabric is a function of the export price of decentralised cotton
fabric (EPDSCF ), world (OECD countries) per capita mcome (WY ;) and one year [agged value of export of
decentralised cotton fabric { EDSCF ) .

EDSCF, = (EPDSCF., WY, EDSCF ,,) 21

There is no import of cotton fabric. Furthermore due to lack of data on tﬁe stock of decentralised fabnc,
supply of the decentralised cotton fabnc has been assumed to be equal to its production at time t.

The production of decentralised cotton fabric (Ps DSCF)) is a finction of the price of decentralised cotton
fabric ( PDSCF ), price of cotton yam ( PCY ,) and the export of decentralised cotton fabnic ( EDSCF ).

P,DSCF, = f(PDSCF, DPCY,, EDSCF,) 2
Market for decentralised cotton fabric 1s in equilibrium when demand for decentralised cotton fabric equals to
its supply. Smce supply is considered to be equal to the production, market equilibrium condrtion 1s expressed
as follows: :

DDSCF, = PDSCF, . ' 23
Khadi

Demand for khadi fabric is assumed to be equal to the production of khadt fabric as data on the demand for and
stock of khadi cotton fabric are not available and there is no export and import of khadi cotton fabric. The



equation for the demand for khadi cotton fabric has been explamed through mverse demand equation, m which
price of khadi cotton fabric ( PKCF ;) has been specified as a function of the demand for khadi cotton fabric
(DKCF ) and one year lagged price of khadi cotton fabric ( PKCF ;).

PKCF, = f (DKCF, PKCF.) 24

The production of khadi cotton fabric at time t (P,KCF ) is a function of the price of khadi cowon fabric
(PKCF , ) and one vear lagged production of khadi fabric ( Py KCF ;).

PKCF,= f (PKCF, PKCF, ) 25

Market for khadi cotton fabric is in equilibrium when demand for khadi cotton fabric equals to its supply. Since
supply is considered to be equal to the production, market equilibrium condition is expressed as follows:

DKCF, = PKCF, . 26
Export

Total export of cotton fabric at time t is explained through an identity

ECF, = EMCF, + EDSCF,. 27
Data Adjustments

Annual data for the period 1971-72 through 1992-95 were used in this study. Due to lack of the data on stock
of mill and decentralised cotton fabric and no import of cotton fabric produced either in mull or decemtralised
units, supply is assumed to be equal to the production. The total production of cotton fabric m decentralised
fabric producng units excludes the production of hosiery cotton fabric. The data on consumption of cotton
fabric of mill and decentralised units were derived by subtracting export of cotton fabric of mill and
decentralised untts from the total supply of fabric of mill and decentralised units, respectively. As the data on
demand for and stock of khadi cotton fabric was not available separately for the required period, demand for
khadi cotton fabric is considered to be equal to the production of khadi fabric. The monetary values were
transformed mto real values by using appropriate deflators. All prices, wage and domestic income variables
were deflated by the wholesale price mdex (WPI) of all commodities (Base Year 1970-71). The export prices
of yam and fabric which were adjusted by the exchange rate of rupees versus U.S. dollar ( ER). Adjusted
export prices of vam and fabric were deflated by the consumer price index of U.S.A (Base year 1980-81). Per
capita income of OECD countries at constant prices (1987) was taken as world mcome. Wholesale price
mdices were used for all price variables except the export prices of yam and powerloom fabric which were
per unit realisation values.

Estimation Of The Model

The identification of the system was done using rank and order conditions to examine the estimabilty of the
model and the equations of the system were found ovendentified. Therefore, svstems method was used for the
estimation. The model estimated using 3SLS estimator is as follows
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Cotton Farming Sector
DPC, = 127.82 - 1.01*DCC, + 0.298 *ECY, + 0.303 * DPCY,
(8.09) (-8.86) (6.41) (2.71)

3

R =0.72
PSSC, = 10.72 + 0.056* DPC,; - 0.072 *DPP,

(4.36) (4.06) (4.04)

R = 0.48

PMSC, =46.46 + 0.198 * DPC,, - 0.237 *DPP,

(2.49) (.9 (-2.93)
-0.085 * DPR, + 1.214* TREND
(-0.574) (4.45)

R’ = 0.55

PLSC,= 16.57 + 0.205*DPC,, + 3.173 * TREND - 0.218 * DPP,
(1.19) (2.20 (10 83) (-2.02)
R* = 0.88

Spinning Sector

DPCY, = 2649 - 0,029 * DCCY, + 0.957 * DPDSCF, + 0.042 * ECF,
(1.01) (-1.84) 4.90) 4.79)

By

R =0.7

ECY, = 45.079 - 16.807 *DEPCY, + 0.495 * DSCY, + 0.455*ECY .,
Q.12) (-2.99) (2.21) (3.07)

Y

R = 0.85

PCCY, = 256.19 + 0.066 *DPCY, + 0.257 * PMCY, + 0.796 * ECY,
(418)  (0.16) (337 (4.16)
R* = 0.85

PMCY, = 215.86 +1.268 *DPCY, -1.902 *DPC, + 0.643 * PMCY,, +
(3.79)  (2.96) (-6.58) (8.29)
0.606 * ECY,
(3.50) -
R* = 0.91

PFCY, = 95.55 + 0.782 * PFCY,, - 0.736 * DPC,

(6.64)  (17.08) (-5.79)
R =0.9%

11
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Weaving Sector

Mills

DPMCF, = 99,103 - 0.003 * DMCF, +0.245 * DPDSCF, - 2.146 * TREND 17
(7.79 (-1.92) (3.13) (-6.58)
R = 0.9

EMCF, = -851.92 + 0.141* DWY, - 475.71* DEPMCF, - 49.819* TREND 18
(2.62) (5.27) (-3.76) (-6.26)
R’ = 0.5

Py;MCF, = -2112.2 + 33.665 *DPMCF, + 0.616* PMCF,, + 1.081 * EMCF, 19
(-4.65) (4.64) (6. 66) (2.95)
R® = 0.8

Decentralised units
DPDSCF, = -25.62 - 0.001 *DY, + 1.732 * TREND - 0.0016 * DDSCF, + 21
(-1.83) (5.59) (2.25) (-1.78)
0. 68 * DPDSCF,,
6.77)
R’ = 0.81

9

EDSCF, = -287.46 - 140.51 * DEPPF, + 0.028 * WY, + 0.809 EDSCF ., 2
(-2.26) (-2.06) (3.29) (10.73)
Rz = 0,96

P,DSCF, = 6779.9 + 26.627* DPDSCF, - 53.60 * DPCY, + 10.807 * EDSCF, 23

(5.60)  (1.28) -3.15 : (12. 54)
R* = 0.91

Khadi

DPKCF, = 30.63 - 0.126 * DKCF, + 0.674 * DPKCF,, 25
(2.68) (-1.63) ~(6.35)
R = 0.69 i

P;KCF, = 2.01 + 0.042 * DPCKF, + 0.962 *PCKF 26
(0.23)  (0.49) (16 . 66)
R* = 0.93

{Figures in the parenthesis are asymptotic t-values)

Identities
DCC, = SC, - DSC, - EC, I
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SC,

P.C
DCCY,
SCY,
PLY,
DMCF,
DDSCF,
DKCF,
ECF,

= PG, + IC, + DSC,

= PSSC, + PMSC, + PLSC,
= SCY. - DSCY, - ECY,
P.CY, + DSCY, .,

= PCCY, + PMCY, + PFCY,
Py MCF,

= PyDSCF,

= PyKCF,

EDSCF, + EMCF,

Definitions Of Variables Used

Endogenous Variables

DPC
DCC
sc
P.C
PSSC

PMSC
PLSC
DPCY
DCCY
ECY
SCY
P,CY
PCCY

PMCY

PFCY

DPMCF Deflated Wholesale Price Index of Mill Cotton Fabric

DMCF
EMCF

SMCF

Deflated Wholesale Price Index of Comon
Domestic Consumpt-ion of Cotton
Supply of Cotton

Production of Cotton
Production of Short Staple Cotton

Production of Medium Staple Cotton
Production of Long Staple Cotton

Deflated Wholesale Price Index of Cotton Yam

Domestic Consumption of Cotton Yam
Export of Cotton Yam
Supply of Cotton Yarn

Production of Cotton Yam

Production of Coarse Count Yam

Production of Medium Count Yam

Production of Fine Count_Yam

Demand for Mill Cotton Fabric
Export of Mill Cotton Fabric

Supply of Mil Cotton Fabric

0 e W

D
—

16
20
24
27

* ( Lakh Bales)
( Lakh Bales)

(Lakh Bales)
{ Lakh Bales)

( Lakh Bales)

( Lakh Bafes)

(Thousand Tonnes)
(Thousand Tonnes)
(Thousand Tonnes)
(Thousand Tonnes)
( Thousand Tonnes)

{ Thousand Tonnes)

(Thousand Tonnes)

(Million Square Metres)
(Million Square Metres)

(Million Square Metres)



P; MCF  Production of Mill Cotton Fabric (Million Square Metres)

DPDSCF Deflated Wholesale Price Index of Decentralised Cotton Fabric

DDSCF  Demand for Decentralised Cotton Fabric (Million Square Metres)
EDSCF Export of Decentralised Cotton Fabric (Million Square Metres)
SDSCF Supply of Decentralised Cotton Fabric (Million Square Metres)
P,DSCF  Production of Decentralised Cotton Fabric (Million Square Metres)

DPKCF  Deflated Wholesale Price Index of Khadi Cotton Fabric

DKCF Demand for Khadi Cotton Fabric (Million Square Metres)
SKCF Supply of Khadi Cotton Fabric (Million Square Metres)
P,KCF Production of Khadi Cotton Fabric (Million Square Metres)
ECF Export of Cotton Fabric (MillionSquare Metres)

Exogenous Variables

DSC Total Domestic Stock of Cotton (Lakh Bales)

EC Total Export of Cotton ) (Lakh Bales)

IC Total Import of Cotton (Lakh Bales)

DSCY Domestic Stock of Cotton Yam » (Thousand Tonnes)
DPP Deflated Wholesale Price Index of Pesticides

DPR Deflated Wholesale Price Index of Paddy

DEPCY Deflated Export Price of Cotton Yam (Dollar/Kg)

DY Deflated Annual Domestic Income {Crores Rs./Annum)
wY Per Capita Income of OE&) Countries at constant prices (US Dollars)
DEPMCF Deflated Export Pr‘ice of Mill Cotton Fabric (U.S. Dollar/Sq. Metre)

DEPPCF Deflated Export Price of Powerloom Cotton Fabric (US Dollar/Sq. Metre)

TREND Time Trend

R® values of the equations of the model show that the estimated equations have reasonably good fits. The
extent of variation in the dependent variables explainad by explanatory variables are high except in case
of a few endogenous variables, i.e. production of short staple cotton (48 per cent), production of medium
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staple cotton (55 per cent) and export of mill cotton fabric (56 per cent). The regression coefficients of
all the explanatory variables have expected signs.

The total consumption of cotton, export of cotton yamn and the deflated price of cotton yam have been
identified as significant explanatory varables which explam 72 per cent variations in the deflated price of
cotton. One year lagged value of deflated price of cotton and the deflated price of pesticides are
significant vaniables in explaining variations in the production of short, medium and long staple of cotton.
Trend variable, used to capture the technological improvement, has been a sigmificant vanable in
explaming the vanations in the production of medium and long staple cotton. In the equation of the
production of medium staple cotton the deflated price of rice, a competitive crop in many cotton growing
areas was also used but none of them was found to be significant. The explanatory vanables explain high
variation in case of long staple of cotton followed by medium and short staple cotton.

The domestic consumption of cotton yarn, deflated price and export of cotton fabric are the important
variables which explain 70 per cent variation in the deflated price of cotton yam. The estimate mdicates
that price of cotton yam is highly influenced by the price of cotton fabric. In case of export of cotton
vam, the export price of cotton vam, domestic stock of cotton yarn and one year lagged export of cotton
vam are the major significant explanatory variables. The estimated equation for the production of coarse
count cotton yam shows that the production of medium count yam, deflated price of cotton yam and
export of cotton yam explain together about 85 per cent of its vanations. Deflated price of cotton yarn
does not have any significant influence on the production of coarse count yam. In the case of medium
count yamn, deflated price of cotton yam, deflated price of cotton, one year lagged production of medium
count varn and export of cotton yam together explain about 91 per cent vanation. All the explanatory
variables are significant at one per cent level. In case of fine count yarn, one year lagged value of the
production of fine count yam and deflated price of cotton are the major explanatorv variables which
explain together about 94 per cent of variation. Influence of lagged values of their production n case of
medium and fine count vam highlights the asset fixity nature of the yarn industry.

The total demand for mill cotton fabric, deflated price of decentralised cotton fabric and trend have been
identified as significant explanatory variables which explam 94 per cent vaniations in the deflated price of
cotton. The time trend vanable has been used to account for the changes in taste and preference of the
consumers. In case of export of mill cotton fabric, per capita income of OECD countries, deflated export
price of mill cotton fabric and trend are significant explanatory vaniables which explain about 56 per cent
vanability. The estimated equation for the production of mill cotton fabric has a reasonably good fit. The
deflated price of mill cotton fabric, one year lagged production of mull cotton fabric and export of mill
cotton fabric have been identified as important explanatory vanables which explain jointly about 90 per
cent of vanation.

The total demand for decentralised cotton fabric, one vear lagged deflated price of decentralised cotton
fabric, deflated domestic income and time trend are important explanatory variables which explain
together about 81 per cent vanauon in the deflated price of decentralised cotton fabric. About 96 per cent
variation in the export of decentralised cotton fabnic has been explained by deflated export price of
decentralised cotton fabric, per capita income of OECD countnies and one year lagged value of the export
of decentralised cotton fabric. The deflated price of dacantralised cotton fabric, expornt of decentralised
corzon fabric and deflated price of corton yam explains zocut 91 per cent vanation n the total production
of decentralised cotton fabric. The deflated price of the cacentralised cotton fabric is insignificant.

1
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About 69 per cent variation in the deflated price of khadi cotton fabric has been explamed by demand for
the khadi cotton fabric and the one year lagged deflated pnce of khadi cotton fabric. The estimated
equation of production of khadi cotton fabric has a good fit. The deflated price of khadi corton fabne and
one year lagged value of khadi cotton fabric explain about 95 per cent its variation. The deflated price of
khadi cotton fabric is nsignificant.

Overall, the signs and significance of coefficients are consistent with the theorv. The empirical
disaggregate model provides more detailed representation of the structure of the Indian Coton sector.
Therefore, the estimated coefficient can be used for disaggregated analysis of the industry.

Validation Of The Model

The main purpose of the validation of the model is to ascertain the ability of the model to replicate the
real world situation accurately. For the present model, appropriateness of the theoretical specifications
and the statistical tests of the estimated equations/ parameters along with the performance of the model in
tracking the historical period of fit have been used to test its validity. For validating the model as a
dynamic system, evaluation of the stability of the model. s ability to simulate historical data have been
examined. Stability condition of the model was examined by computing the latent roots of the matnx of
the reduced form coefficients of the lagged endogenous vanables. None of the latent roots of the matrix is
having a value more than one which indicates that the system is stable. Since the dommant root of this
matrix is negative (-0.94), the system will show oscillating convergence.

Predictive Performance Of The Model

For the validation of the performance of the model both the static and dynamic simulations’ were done.
Static simulation was done for the period 1972-73 to 1992-93. Dynamic simulation was dene for two
periods: a twenty one-year period (1972-73 to 1992-93) and a eleven-year period (1982-83 10 1992-93).
Dynamic simulation using forecasted values of exogenous variables was also done for a zleven year
period (1982-83 to 92-93 ).

The model generated historical predictions was compared with the actual values of the endogenous
vanables using the following critena.

(@) Percentage Root Mean Square Error { PRMSE)
®) Theil Inequality Coefficients ( Us)

PRMSE

The PRMSE values show that the model gives reasonably good forecast of the endogenous vanables for
the historical period (Table 1). PRMSE of all price vanables are sufficiently low. The PRMSE of
quantity vanables are also sufficiently low except export variables. PRMSE value of export of cotton
yam is very high because of small quantity of export m the early periods and varving government
policies. The PRMSE of the production of cotton of different staple categories remain relauvely high and
for short staple cotton 1t is substantiallv high. This is mainiv due to high fluctuation in the production of

' Static simulation generates one ear ahead predictions of the endogenous variables for a given set of conditions. i.¢. the
values of the predetermined variables. In static simulation. the vaives of the exogenous varables and lagged endogenous
variables are set at their actual values for each period Dymamic simulation involves generating solutlons o 2 system
for a period of time. The values of exogenous variables and e mmual period lagged endogenous vamapies are set at
their actual values.
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short staple cotton during recent years. In spinnmg sactor, PRMSE values of the production of cotton
yam of different count groups are substantially low. PRMSE values of the endogenous variables i
dynamic simulations for the complete historical period are similar to the PRMSE values in the static
simulations. However, PRMSE values of PSSC. ECYand EDSCF are relativelv very high in the dynamic
simulation. In case of dvnamic simulation for the last 11 vears of the historical period (1982-33 to 92-
93), PRMSE values of the most of the endogenous variables are either lesser or slightly higher than the
corresponding PRMSE values of the simulation for the complete historical period. This further supports
the model’s tracking ability of the actual values of endogenous variables. However, The PRMSE values
of the endogenous variables, namely, PSSC. PMSC. ECY and EDSCF are relatively very high.
PRMSE values of most of the endogenous vanables in dynamic simulation for the current 11 years using

Tqble 1: PRMSE Values of Stanc and Dvnamic Simulations

Endogenous Variables Tvoes of Simulations
Dvnamic Simulation
[ Static Simulation 21 Yrs. (a) HYrs@ | 11Yrs(b)
- DCC | 772 ! 8.66 11.12 11.25
SC T 3.90 | 6.66 371 871
P;C i 762 | 8.80 1144 11.12
PSSC 38.02 41.73 5899 6483
PMSC 16.89 19.10 2% S8 27.06
PLSC | 13.71 1436 1413 1437
DPC | 14.835 } 13.99 16.88 i8.54
DCCY . 353 i 6. 47 639 8.38
ECY ! 113.96 122.85 129.73 149 .72
SCY ! 5.39 378 5.77 762
P, CY | 5.54 i 395 3 98 795
PCCY i 6.91 6.41 6.37 7.63
PMCY | 6.80 8.86 .. 492 6.80)
PECY a 9.89 17.05 1523 18.31
DPCY 3.12 982 10.96 12.75
DMCF 887 9.80 9.58 11.71
EMCF 17.52 r 17.52 9 68 7783
P.MCF 8.87 | 9. 80 ’ 958 11.71
DPMCF i 137 | 337 179 527
DDSCF i 9.02 I 794 7.24 8.28
EDSCF 2515 ] 3134 33.60 33.09
P.DSCF 9. 02 7.94 7.24 3.28
DPDSCF i 379 505 3.29 8.30
ECF 13.96 13.33 12.98 31.10
DKCF 6.52 1077 167 347
P.KCF 6.53 10.77 167 147
DPKCF 932 b 14.69 16.10 16.10

Note:  (a) Dynamic simulaton with actual valdes of exogenous variables
(b) Dvnamic simulation with forecasted values of exogznous variables
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the forecasted values of exogenous variables are almost equal to the their PRMSE values mn the dynamic
simulation for 11 years using actual values. However, in case of PSSC, ECY, EMCF, EDSCF, and
ECF, PRMSE values remain high. It shows that the performance of these variables are more sensmive to
the forecasted values of exogenous vanables. Therefore, effort should be made to obtain more accurate
forecasts of the exogenous variables if the objective is to obtain more accurate forecasts of these
endogenous variables.

Theil’s CoefTicient
Theil's Coeflicients of all the endogenous variables are less than one in static simulation (Table 2). Theil’s

Table 2: Theil Inequalitv Coefficients ( U,) of Static and Dvnamic Simulations
Endogenous Variables Tapes of Simulations
Drinamic Simulation
Static Stmulation 2] Yrs(a) 11 Yrs (a) 11 Vrsihy

DCC 0.7 1.0l 1.70 |12

SC 0.16 0.2 0.25 026

PL 0.17 0.23 0 23 0.6

PSSC 0.38 0.67 0.71 0.7

PMSC 0.18 0. 23 0.2 0.23

PLSC 0.30 0.29 0.8 0.33

DPC 0.30 0.24 0,33 041

DCCY 0.36 0.4 0. 95 147

ECY 0.28 0.27 0,24 0.33

SCY 0.29 0.3 . 038

PLY 0.31 0.39 0.45 0.90

PCCY 0.29 0.2 0.27 046

PMCY 0.36 0.37 0.30 0.69

PECY 0.43 ] [.66 240

DPCY 0.23 0. 32 0.3 0.38

DMCF 0.28 0.32 0.24 0.11

EMCF 0.13 0.15 0.20 027

P.MCF 0.28 0.32 0.24 0.11

DPMCF 0.29 0.33 041 032

DDSCEF 0.21 0.19 . 0.17 0.1

EDSCF 0.24 0.36 0.33 0.8

P.DSCF 0.22 0.19 0.17 0.2

DPDSCF 0.19 0.20 0.16 1.27 ]
ECF 0.38 023 023 047 |
DKCF 0.38 1.23 047 047 ]
PKCF 0.38 1.23 047 047 ]
DPKCF 0.43 09 1.18 1.18

Note:  (a) Dynamic simulation with actual values of exogenous variables
{b) Dvnamic simulation with forecasted valuss of eNogenous vanables

values of almost all endogenous variables in dynamic simulation except DCC, PFCY, DKCF and
PyKCF are less than one. It indicates that the model performs reasonably well and are consistant with the

findings of the PRMSE statistics. Furthermore, Theil’s values of most of the endogenous vanables in
dynamic simulation for 11year period using actual values and forecasted values of exogenous variables
are also less than one. In case of dvnamic simulation using actual values of exogenous vanables, DCC
and PFCY and DPKCF have their Theil’s Coefficients higher than one whereas, in case of dynamic
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simulation using forecasted values, DCC, DCCY, PFCY and DPKCF have their Theil’s Coefficients
higher than one.

Adequacy Of Model Specifications

The mean square simulation error is decomposed mto bias, variance and covariance components to
examine the adequacy of the model specifications. The values of these components mdicate reasonably
good specification of the model ( Table 3). The bias components of the most of the endogenous variables
i static and dynamic simulation are almost zero. However, bias components of PSSC and PCCY are

Table 3: Components of Mean Squared Error for Static and Dynamic Simulation as Proportion

of Total
Endogenous Variable Static Simulation Dynamic Stmulanon

Ubias Uvar Ucov Ubias Uvar Ucov
DCC 0. 00 0.04 0. 9% 0.00 0.08 0.92
SC 0.00 0.00 1. 00 0.00 0.00 1.00
PL 0.00 0.02 0. 98 0. 00 0.0l 0.99
PSSC 0. 14 0.18 0.68 0.12 V.17 0.71
PMSC 0.02 0.05 0.93 0.01 0.03 0.%
PLSC 0.00 0.08 0.92 0.00 0.07 0.93
DPC 0.00 0.06 0.% 0.0l 0.04 0.95
DCCY 0.03 0.12 0.83 0.03 0.3 0.60
ECY 0.00 0.04 0.9 0.00 0.02 0.98
SCY 0.05 0.06 [ 0.89 0.06 0.8 0.66
PCY 0.05 0.06 | 0.8 0.06 0.2 0.65
PCCY 0. 14 0.10 | 0.76 0.16 0.14 0.70
PMCY 0. 00 0.04 0.9 0.02 0.15 0.83
PECY 0.00 0.10 0.90 0.00 0.36 0.4
DPCY 0.02 0.10 .88 0.02 V.08 0.9
DMCF 0.02 0.01 0.97 0.06 011 0.83
EMCF 0.0l 0.28 0. 7 0.00 0.28 0.7
P:MCF 0.02 0.01 0.97 0.06 0.11 0.83
DPMCF 0.10 0.00 | 0.8 0.06 0.01 0.93
DDSCE 0.00 0.0l | 0.9 0.02 0.04 0. 94
EDSCF 0.02 0.05 | 0.93 0.05 001 0.9
P.DSCF 0.00 0.01 .99 0.02 0.04 0.94
DPDSCF 0.02 0.16 0.82 0.01 0.00 0.99
ECF 0.00 0.00 1.00 0.04 0.05 0.91
DKCF 0.00 0.00 1.00 0.13 .43 0.4
P.KCF 0.00 0.00 I 1.00 0.13 0.43 0.4
DPKCE 0.00 0.11 | 0.89 0.00 0 09 0.91

Note: () Dyvnamic simulation with actual values of exagenous variables
(b) Dyvnamic simulation with forecasted values of exogenous vanables

slightly higher than zero in both static and dynamic simulations whereas, the bias components of the
demand for and production of khadi cotton fabric are slightly higher than zero in dynamic simulation.
The variance components of most of the endogenous vanables in both static and dynamic simulations are
close to zero. The variance components of PSSC, DCCY, PCCY, PFCY, DPCY, EMCF, DPDSCF
and DPKCF are slightlv higher than zero in static simulation whereas, the bias components of PSSC,
DCCY, SCY, P,.CY, PCCY, PMCY, PFCY, DMCF, EMCF, PMCF, DKCF, P,KCF are relatively
higher in the dynamic simulation. In case of most of the endogenous variables the proportion of the
systematic error accounts for most of the inequality cf the predicted and the actual values.
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Expost Forecast Perforrmance
Expost predictive performance of the model was evaluated to assess out of sample performance of the model.
Predictions of the endogenous variables were made for the year 1993-94 by updating the exogenous variables

Table 4 : Ex-post Forecast Performance of the Dis egate Model for the Year 1993-94
Endogenous | Values of Endogenous Variables Deviation from Acmal Values in
Variables Per cent
Actual Sim-A Sim-B Sim-A Sim-B
DCC 127.0 153.02 139.1 20.48 9.3
SC 157.6 183.62 137.6 16.51 0.0
PC 123.3 143.22 2145 16.15 73.9
PSSC 6.7 7.52 93 12.25 39.1
PMSC 514 55.22 934 7.43 81.5
PLSC 63.2 80.48 102.7 23.43 375
DPC 76.7 37.10 96.6 —6.7 19.8
DCCY 1464.6 1503.96 1109.3 2.2 -24.2
ECY 178.8 118.96 229.9 -31.2 283
SCY 1729.0 1708.72 12353 -1.32 =285
PCY 1622.0 1600.92 1103.9 -1.46 -31.9
PCCY 633.0 556.78 390.5 -10.4 -38.3
PMCY 770.0 815.36 606.4 4.3 -21.2
PFCY 219.0 228.79 105.9 4.0 -51.6
DPCY 111.9 93.97 203.3 -11.9 816
DMCF 336.0 1207.75 1210.7 -9.9 -10.0
EMCF +15.0 509.34 977.2 -9.1 136.6
PMCF 336.0 1207.75 1210.7 -9.9 -10.0
DPMCF 72.0 62.79 43.6 12.9 -39.4
DDSCF 13077.0 12690.21 10236.1 6.4 213
EDSCF 908.9 825.91 1021.4 -10.6 123
PDSCF 13077.0 12690.21 10163.6 -6.4 -21.3
DPDSCF 68.1 68.42 106.3 1.0 56.0
ECF 1322.8 1135.24 1994 4 -10.2 50.7
DKCF 80.8 90.78 65.9 12.4 -18.4
PKCF 80.8 90.78 63.9 12.4 -18.4
DPKCF 66.6 48.40 216 -28.2 673
Note: Sim-A: Static simulation using actual values of lagged endogenous and exogenous variables
Sim-B: Statc simulation of unrestricted reduced form coefficients using actual values of
exogenous and endogenous variables

Sw

and lagged endogenous vanables. The actual and predicted values of endogenous variables and their difference
(per cent) are presented m table 4. The accuracy of prediction of the endogenous variables of spmming sector
and decentralised weaving sector is sufficiently high. The difference between the actual and predicted values
of the production of medium and fine count yam m the spmning sector and the production of medium and long
staples cotton remains relatively low. The difference berween the actual and predicted values of the endogenous
vanables of mull unit, export of decentralised and total comon fabric, deflated price of cotton vam and the
production of coarse count yam remamn around 10 per cent. The errors in the simulated values of the deflated
price of decentralised and mill cotton fabric are very small. However, the accuracy of the prediction of the
export of cotton yam, deflated price of cotton and khadi and the production of long staple cotton is relatively
low. These forecast out performed the forecast obtamed from unrestricted reduced form coefficients.



Multipliers

The short term multiplier of domestic stock of comon has a highly significant negative impact on the
consumption, supply and production of cotton yam, the production of medium count yarfn and the
demand for, supply and production of decentralised cotton fabric (Table 5). It has a relatively lesser
negative impact on the production of fine and coarse count yarn. Negligible impact is noticed on the
demand for, supply, production and deflated price of miil cotton fabric. It has higher positive impact on
the deflated price of cotton compared to deflated price of yarn and decentralised cotton fabric. Supply
and production of cotton, export of cotton yam, export of mill and decentralised cotton fabric, deflated
price of mill cotton fabric and khadt sector variables are not affected by the change in domestic stock m
the short run. The long term muitiplier of the domestic stock of cotton has an equal or relatively higher
impact on almost all the endogenous vanables of cotton, yarn and fabric sectors except domestic
consumption of cotton and the deflated price of cotton (Table 6). The domestic consumption, supply and
production of cotton yamn would decline by an amount equal to 6.36 units as a result of one unit increase
in the domestic stock of cotton in the long run. The production of medium and fine count yam has higher
negative impact compared to coarse count yam. The long term multiplier has a substantially higher
impact on the endogenous variables of decentralised unit. The short run elasticities (appendix 1(a)) show
that the deflated price of cotton has a relatively high responsiveness (0.36) to the domestic stock of cotton
followed by the consumption of cotton (-0.31) and the production of fine count yam (-0.13). The
production of fine count yarn has a high negative responsiveness (-0.42) to the domestic consumption of
cotton in the long run. Other endogenous vanables also respond to the change in the domestic
consumption in the long run.

The impact of the short and long run multiplier of the export of cotton is same as the impact of short and
long run multiplier of domestic stock of cotton in the system. The short and long run impact multiplier of
the lagged domestic stock and import of cotton also have impacts on the endogenous variables similar to
short and long term impact multipliers of domestic stock and export of cotton in term of magnitude but in
opposite direction except for supply of cotton.

Short run muitiplier of deflated price of pesticides has relatively higher.negative impact on the demand
for and production of decentralised cotton fabric and domestic consumption. supply and production of
cotton yam among all the endogenous variables. The long term multiplier of the deflated price of
pesticides has a high impact on the endogenous variables of spinning and weaving sectors and less impact
on the endogenous variables of cotton sector. The long term multiplier of the deflated price of the
pesticides has a larger impact on the demand for and production of decentralised cotton fabric i
comparison to the other endogenous variables. However, elasticities mdicate that the cotton and yam
sector variables are sensitive to pesticides espscially in the fong run. There would be a small reduction in
the domestic consumption, supply and production of small, medium and long staple cotton due to
increase in the real prices of pesticides in the long run.

Short run impact multiplier of deflated price of paddy indicate that a unit change in the deflated price of
paddy would bring relatively higher change in the domestic consumption, supply and production of
cotton yam followed by demand for and production of decentralised cotton fabric. The multiplier impact
on the domestic consumption, supply and production of cotton is relativelv less in the short run. The
impact in the long run remains relatively higher on the consumption, supplyv and production of cotton
yam followed by demand for and production of decentralised cotton fabric.



Short run multiplier of domestic stock of yam has large positive impacts on the export, supply,
production of cotton yarn and the production of coarse count yam. It has a large negative impact on the
domestic consumption of catton yam, and demand for and production of decentralised cotton fabric. The
short term multiplier of the stock of yam has no impact on the domestic consumption, supply,
production of cotton, the production of short. medium and long staple cotton. It has a marginal impact
on the production of medium and fine count yam and the endogenous vanables of mill unit. The price
variables of cotton and yamn also remain less affected by the impact of short run muitiplier of stock of
cotton yam. The long term multiplier impact of stock of cotton yam increases i case of domestic
consumption of cotton yam, export, supply and production of yam, production of coarse and medium
count yarn, demand for and production of decentralised cotton fabric in comparison to the short term
multiplier impact. The impact declines more in case of fine count yam in comparison to the short term
multiplier impact. The elasticity also shows that the export of cotton yam is highly responsive to the
change of stock of cotton yamn in the long run in comparison to the short run.

The short term multiplier of the deflated export price of cotton has larger negative impact on the export
of cotton yamn, production of coarse count vam, total supply and production of cotton yam and the
deflated price of cotton. There is no substantial impact of short term multiplier of deflated price of export
of cotton yamn on the endogenous variables of mill sector and the deflated price of cotton yarn. Positive
impact are noticed on the demand and production of decentralised cotton fabric and domestic
consumption of cotton yamn. The long term multiplier of deflated export price of cotton has a larger
negative impact on the export, supply, production of cotton yam, production of coarse and medium count
yam. The increase in the multiplier impact in the long run is maximum in case of the production of
medium count yamn in comparnison to short term. The long term muitiplier of the deflated export price of
cotton yamn also has negative influence on the domestic consumption, supply of cotton, production of
short, medium and long staple cotton. The multiplier of the deflated export price of cotton has a negative
impact on the endogenous variables of mill and decentralised units in the long run instead of the positive
impact as observed in the short run. The production of fine count yam has a positive long term multiplier
impact of the deflated export price of cotton vam. The export of cotton-yam is highly responsive to the
change in the deflated export price of cotton among all the endogenous variables in the both short and
long run. The production of fine, medium and coarse count cotton yam and the deflated price of cotton
have higher elasticity in the long run in comparison to the short run.

The multplier of the lagged stock of cotton vam influences positively the domestic consumption, supply
of cotton yarn and demand for and production of decentralised cotton fabric in the both short and long
run. The impact of the multiplier of lagged stock of cotton yarn remains high only in case of consumption
and supply of cotton yam in the both short and long run. The impact is very less in case of other
endogenous variables in the both short and long run.

Both short and long term multipliers of the per capita income of OECD countries would not bring any
substantial change in the endogenous vanables of decentralised unit. The multiplier impact of the per
capita income of OECD countries is also marginal on the endogenous variables of mill units and the total
export of cotton fabric in both short and long run. The short run elasticities show that the export of total
cotton fabric is highly responsive to the change in the per capita income of OECD countries followed by
export of mill cotton fabric and the export of decentralised cotton fabric but i the long run the elasticity
of the export of decentralised cotton fabric is relatively higher than those of total cotton fabric or mill
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cotton fabric. The responsiveness of the export of mill cotton fabric remains same in both short and long
nm. .

The short run multiplier of deflated export price of mill cotton fabric has a negative impact on the
demand for and production of mill cotton fabric and positive impact on the demand for and production of
decentralised cotton fabric. In terms of magnitude it has higher impact on the endogenous variables of
decentralised unit in comparison to mill unit. It also has a negative impact on the total export of cotton
fabric i the short run. In the long run its impact increases on the demand for and production of mill
cotton fabric and remain more or less constant in case of endogenous variables of decentralised unit,
export of mull cotton fabric and the total export of cotton fabric in comparison to short un multipliers.
Its impact also increases substantially in case of domestic consumption, supply, production and deflated
price of cotton yamn and the production of medium count yam in the long run. It has also negative impact
on the consumption, supply, production and deflated price of cotton and the production of short, medium
and long staple cotton. The export of mill cotton fabric is highly responsive to the changes in the deflated
export price of mill cotton fabric in both short and long run. The export of decentralised cotton fabric is
inelastic to the deflated price of mull cotton fabric in both short and long run.

The short run multiplier of deflated export price of decentralised cotton fabric has a negative impact on
the demand for production and export of decentralised cotton fabric and positive impact on the demand
for and production of mull cotton fabnc. In terms of magnitude it has a substantially higher impact on
the endogenous variables of decentralised unit in comparison to mill unit. It also has a negative impact on
the total export of cotton fabric in the short run. In the long run its impact increases on the demand for
and production of decentralised and mill cotton fabric and the export of decentralised and total cotton
fabric. The deflated price of powerloom fabric has negative impact on the domestic consumption, supply,
production and deflated price of cotton yam and the production of coarse and medium count yarn and the
deflated price of cotton in the short run. However, these vanables experiences positive impact in the long
run. The export of decentralised cotton fabric has high responsiveness to the changes in the deflated
export price of powerloom cotton fabric in both short and long run. The export of mill cotton fabric is
highly inelastic to the deflated price of powerloom cotton fabric in both short and long run.

The multiplier impact of the deflated domestic income on the consumption of cotton fabric is almost
negligible in the both short and long run. The low elasticity of demand, supply and production of
decentralised cotton fabric in the short run shows less responsiveness of these vanables to change in the
deflated domestic income. The demand for and production of mill cotton fabric and production of
medium count yamn have relatively high elasticity in the long run.

Simulation Of The Model ™

Given the satisfactory performance of the model as 2 dynamic system, dynamic simulation was generated
for the period 1992-93 to 2001-02. The actual values of the endogenous variables for the year 1991-92
were used as values for initial vear lagged endogenous variables. Forecasts of the exogenous varables
were made using the best fit trend regression. However, the values of domestic stock of cotton , export of
cotton, import of cotton and deflated wages in the textile mills were set at the mean value of the period
from 1988-89 to 1992-93 as the trend regression for the variable had a poor fit. Different policy
scenarios were also simulated to assess their impact on the Indian Cotton sector.
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Base Line Simulation Of The Model

The domestic consumption of cotton will increase at a compound growth rate of 3.13 per cent per
annum and will reach a level of 160.3 lakh bales bv 2001-2002 (Table 7). Total supply of cotton will
increase at a growth rate of 2.45 per cent per annum which is less than the growth rate of the
consumption. Total production of cotton will grow at a growth rate of 2.98 per cent per annum which
is shghtly higher than that of total supply of cotton but remains lower than the growth rate of
consumption. It is expected that the production of cotton would reach the level of 167.2 lakh bales by
2001-2002. The forecast of the production of cotton staple-wise shows that the production of short
staple cotton would declme at slower growth rate (-0.10) from 7 to 6.5 lakh bales. The production of
medium staple cotton will grow at a rate of 2.21 per cent per annum. The production of long staple
cotton will increase relatively at a higher growth rate (3.75 per cent per annum) compared to the
production of medium staple cotton. The deflated price of cotton 1is expected to grow at a growth rate of
1.20 per cent during the simulation period. The export of cotton yam will increase at a high growth
rate (9.60 per cent per annum) during the simulation period. It would reach 263.3 thousand tonnes by
2001-2202 AD. High growth rate of export of cotton yam is achieved mainly due to the setting up of a
large number of export onented units in the spinning sector. The supply and production of cotton vam
would grow at a higher growth rate in comparison to the growth rate of the consumption of the cotton
yam. The supply and production of cotton vam would increase at a compound growth rate of 3.30 and
2.75 per cent per annum, respectively whereas, the consumption of cotton yam would increase at a
growth rate of 1.89 per cent per annum. Count-wise forecast of the production of cotton yarn shows
that the production of coarse and medium count vam would grow almost at the same growth rate
(3.29 and 3.21 per cent per annum, respectively) dunng the simulation period whereas, the production
of fine count yam would expenience a declining trend. The deflated price of cotton yam would increase
at a growth rate of 1.13 per cent per annum. In the weaving sector, the demand for and the production
of mill cotton fabric will decline at a high rate (10.09 per cent per annum). The export of mill cotton
fabric is expected to increase at the growth rate of 1.58 per cent per annum. Due to changes in the
consumer preferences, government policies and other extemal and intemal factors, mill units are either
producing the high quality fabric for the export purpose or shifting ffom fabric production to strictly
yam production. It is predicted that the deflated price of mill cotton fabric will decline at the growth
rate of 3.36 per cent per annum. The demand for and the production of decentralised cotton fabnc will
increase at the growth rate of 3.63 per cent per annum and the export of decentralised cotton fabric will
also increase at the relatively higher growth rate of 5.33 per cent per annum. The deflated price of
decentralised cotton fabric will decline slowly during the simulation period. The export of total cotton
fabric will increase at the growth rate of 3.95 per cent per annum. The demand for and the production
of khadi fabric will increase at very slow rate of 0.70 per cent per annum. These results indicate that
the decentralised sector would be the key in the weaving sector and the share of the mill fabric in the
total demand and the production of cotton fabric would decline further in the future.

The Effect Of Change In The Export Of Cotton On The Indian Cotton Sector

The export policy of cotton has been always been ad-hoc. The quota of export of cotton is either
increased or decreased as per the production performance of cotton, lobbying of the potential cotton
growers and muillers. Therefore, the impact of the decrease/increase of cotton from the average level of
export of cotton on the Indian Cotton sector was assessed. Simulations were carried out to ascertain
the impact of the policies intended towards increase/decrease in the export of cotton under three
scenartos. For these simulation, the exogenous export variables was increased/decreased by the desired
amount. The simulation results shows that the change in the export of cotton has marginal influence the

endogenous variables of weaving sector but it influences significantly the endogenous variables of
cotton farming and spinning sector (appendix 2). The simulation results shows that a decline in the
export of cotton by 5 lakh bales from its average export of cotton during 1988 to 1992 would bring a
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decline in the supply and production of cotton by 1 lakh bales. As a result of decline in the export of
cotton by 5 lakh bales, deflated price of cotton would also decline by 4 units. It would bring an
increase in the supply, production and consumption of cotton yam by 37 thousand tonnes. The export
of cotton yam would not be influenced by the change in the export of cotton. Similarly, an increase in
the export of cotton would bring reverse result m the cotton farming and spinning sector. Staple-wise
forecast of the production of cotton shows that there is no significant change in the production of any
staple group of cotton. Forecasts of the different counts of yam shows that the impact of a decline inthe
export of cotton would be high on medium count yam followed by fine count yam. The coarse count
would experience a smaller amount of increase m its production as a result of decrease n export of
cotton. The change in the export of cotton would bring a larger change in the demand for and the
production of decentralised cotton fabric in comparison to milt cotton fabric.

Effect Of The Change In The Export Of Cotton Yarn On Indian Cofton Sector

The export of cotton yamn is another policy varnable in the Cotton sector which government regulates
through ceiling of the export of cotton yam. Therefore, the impact of the increase of the export of
cotton yam on the Indian Cotton sector was assessed. Simulations were carried out to ascertain the
impact of the policies intended towards increase in the export of cotton yarn under two scenarios. For
these simulations, the intercepts of the export of cotton yam equation were modified. The increase in
the export of cotton yam from its base level would bring an increase in all the endogenous variables of
cotton farming and spinning sub-sectors except the deflated price of the cotton (appendix 3). The
endogenous variables of weaving sector would remain unchanged. The staple-wise forecast shows that
the change in the export of yam would bring a larger change in the medium staple of cotton in
comparison to other staples of cotton. Changes in the export of cotton yam would bring larger changes
in the coarse count of yamn followed by medium count yam. The fine count yarn would experience the
change of equal magnitude in the reverse direction.

Conclusions And Policy Implications

The econometric model developed for the Indian Cotton sector performs satisfactorily in terms of
goodness fit, sign and significance of the coefficients. This model incorporates all major equations and
vartables in the system which explain the inter-linkages among the sectors in detail considering the
quality of cotton, yam, and fabric. It also explains the theoretical economic relationships among the
variables and incorporates all important information gathered from our understanding of the Cotton
sector. The system is of oscillating convergence nature and can be used for long term forecasting and
policy simulations. The PRMSE values of the endogenous variables of the model in both static and
dynamic simulation shows that the model gives reasonably good forecast of the endogenous variables
for the historical period. Model tracking ability of historical data is good for both static and dynamic
simulation for the complete historical series as well as the recent past 11 year period historical series
using actual and forecasted values of the exogenous variables. The performance of the export of yam
and mill and decentralised fabric are more sensitive to the forecasted values of exogenous variables.
The Theil’s values of the all endogenous variables in the static simulation, almost all endogenous
variables in dynamic simulation for the complete historical peniod and dynamic simulations for 11 year
period for both actual and forecasted values of exogenous variables are less than one. Theil’s values of
production of fine count yarn and demand for and production of khadi cotton fabric are greater than one
in the dynamic simulation for the complete historical period. Theil’s values of domestic consumption of
cotton production of fine count yarn and deflated price of khadi cotton fabric are also more than one m
both dynamic simulation of 11 year using actual and forecasted values of exogenous variables. The
Ubias and Vbias values show that the model has been adequately specified.

The ex-post forecasts of the model for the year 1993-94 are also better for most of the endogenous
varniables particularly for the endogenous vanables of spinning sector and weaving sector. The ex-post
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forecasts for the endogenous varnables of cotton farming sector are not very accurate due to abnormal
fall of the production and supply of cofton in that year. Overall the equations of the systems would
provide better ex-post forecasts for most of the endogenous variables of the systems.

The short-run multipliers of the lagged endogenous and exogenous variables and the long-run
multipliers of the exogenous variables of the model have theoretically consistent signs and magnitudes.

The base-line simulation resuits of the endogenous vanables in the model reveal that the domestic
consumption of cotton will grow faster rate than the production of cotton. Staple-wise baselme
simulation shows that the production of coarse staple will hover around 6-6.5 lakh bales. The
production of long staple cotton will increase faster than the medium staple cotton. Base line resuits
also showed that the price of the cotton would have a spiral tendency. In the spinning sector, the export
of cotton yam would increase with a substantiaily high growth rate (9.60 per cent per annum) during
the simulation period. It is expected that it would reach a level of 263.3 thousand tonnes by 2001-2002
AD. The supply and production of cottor yam would increase at a high growth rate compared to the
growth rate of the consumption of the cotton yam. Count-wise base line simulation shows that the
production of coarse and medium count yarn will increase at aimost same growth rate (3.2) during the
simulation period. The production of fine count yam will experience a marginal decline. It is expected
that the deflated prnice of cotton yam would increase at very slow growth rate. There would be a
declining trend in the demand for, production and deflated price of mull fabric whereas, export of mill
fabric will increase with a slow growth rate. Demand for and the production of decentralised fabric will
increase at the growth rate of 3.63 per cent. The export of decentralised fabric will increase at a higher
growth rate compared to the its demand and production. The deflated price of decentralised cotton
fabric will decline at very low growth rate. The demand for, production and the price of khad: cotton
fabric will remain more or less stagnant.

The simulation results shows that the endogenous variables of weaving sector would remain unchanged
due to change in the export of both cotton and yam. The change in the  export of both cotton and yam
would influence the endogenous variables of cotton farming and spinning sector. The simulation resuits
of two different policy variables shows that the promotion of export of yam is more beneficial for the
Indian Cotton sector than the export of cotton.

_ The results from the study reveal that the growth in the cotton sector would be low. The reasons may be
the high growth of the consumption of man-made fibre and blended yam and fabrics. The slow
expansion of area of high yielding varieties under cotton, dependency of a larger percentage of area on
the vagaries of the nature and high competition with other agricultural crops for the land keep the
growth of the production of cotton at a slower rate. The structural analysis of aggregate model
(Naik, Jain and Singh, 1997) shows that the expansion of area under high yielding vaneties can
accelerate the growth of the endogenous vanables of cotton farmung sector. Therefore, government
should give a high thrust for the expansion of acreage under high yielding varieties. More liberal
approach could be followed with respect to export of raw cotton as it does not have any adverse impact
on the export of fabric. The export of yam is another variable which needs more judicious treatment for
the overail growth of the industry. The simulation results also give an indication that weaving sectors
would experience a slower growth rate in comparison to the industrial growth rate. Therefore,
appropriate measures should be taken to accelerate the growth of the weaving sector.
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