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Abstract

Demand for cotton and manmade fibers in India will likely strengthen in
response to rising consumer demand in India and increased exports of
textiles and apparel following the removal of the Multifiber Arrangement
quotas. The pace of growth in cotton demand will hinge on execution of
reforms to policies, including taxes that discriminate against the use of
manmade fibers and regulations affecting the scale, technology use, and
export competitiveness of the textile and apparel industries. Imports of raw
cotton have increased in concert with rising demand in recent years, but future
growth will depend on the extent to which India can boost chronically low
cotton yields and improve cotton quality.
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Introduction

India, the world’s third-largest producer of cotton and second-largest
producer of cotton yarns and textiles, is poised to play an increasingly
important role in global cotton and textile markets as a result of domestic
and multilateral policy reform. Liberalization of industrial and trade policies
in the early 1990s increased the competitiveness of much of India’s industry
and service sectors, sparking robust growth in output and consumer
demand. Reforms in agriculture, the economy’s major employer, and in the
textile sector, the leading industrial employer, have, however, been modest.
Future reforms to these heavily regulated sectors could have significant
impacts on the structure and competitiveness of the textile sector and on
India’s supply, demand, and trade of cotton and textile products.

On January 1, 2005, developed countries removed import quotas on textile
products previously sanctioned by the 1974 Multifiber Arrangement (MFA).
This change provides a major opportunity for India to expand production
and exports of textiles and apparel to developed country markets (see box,
“The Multifiber Arrangement and Its Impacts”). The elimination of MFA
quotas induced Indian policymakers to relax investment restrictions and to
adopt market liberalization measures in the textile sector, although these
reforms have been slower than developments in some other key countries,
most notably China. However, the opportunity created by the elimination of
MFA quotas, together with India’s rapid economic growth and demonstrated
comparative advantage in production of both raw cotton and textiles,
increases the likelihood that India will continue to adopt policies aimed at
expanding its capacity to produce and export cotton and textiles.

In the post-MFA era, developments in India and other developing countries
that export textiles will have important implications for the United States and
other cotton-exporting countries. India has already emerged as a small but
growing market for U.S. cotton in recent years, driven by the price and quality
consciousness of export-oriented mills and garment makers. India has, histori-
cally, been a competitive producer of raw cotton and mostly self-sufficient.
It is not clear, however, if domestic producers will be able to meet the quan-
tity and quality demands of a rapidly expanding textile sector that, according to
government targets, aims to more than triple its exports by 2010.
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The Multifiber Arrangement and Its Impacts

Until recently, global trade in textiles and apparel operated outside established international rules based on a system of
quotas originally sanctioned by the 1974 Multifiber Arrangement (MFA). However, the Uruguay Round (UR) negotia-
tions that concluded in 1995 included an agreement to render the sector compliant with General Agreement on Tariffs and
Trade (GATT) rules, thus reversing three decades of steadily increasing protectionism. The UR’s Agreement on Textile
and Clothing (ATC) mandated the phaseout of quantitative import barriers on textiles over a 10-year period, with
complete MFA quota removal by the end of 2004. In addition, commitments were made to reduce tariffs on imported
textiles and clothing throughout the world—in both developed and developing countries.

Impacts of the MFA

In 1994, MFA quotas governed most global trade in 105 textile and garment categories. The quota restraints limited
shipments from exporters, mostly developing countries, to the United States, EU, Canada, and Norway. Key impacts were
as follows:

* World textile and clothing production and trade became fragmented. The quotas supported production in developed-
country markets and in countries having quotas to ship to these markets. Production did not necessarily occur where
costs were lowest.

* Prices were higher and consumption lower in developed-country markets than they would have been without the
quotas. Studies indicate that the MFA regime added 5-10 percent to U.S. consumer prices.

* Impacts on developing countries were mixed. Production and exports by low-cost producers of textiles and clothing,
such as China, India, and Pakistan, were reduced by the quotas. But in other low-income countries, like Bangladesh
and Mauritius, and in higher income countries, like South Korea and Taiwan, quota access supported an export industry
that otherwise would have been smaller or nonexistent.

Impacts of the End of MFA Quotas

The elimination of MFA quotas is re-orienting world production and trade of fiber, yarn, fabric, and clothing in funda-
mental ways:

* Textile and clothing output will accelerate among low-cost developing-country producers, including India, Pakistan,
and, especially, China due to the elimination of quotas. Production in the United States and EU will continue to decline.

* Some higher cost producers will continue to receive tariff protection; others will still profit from either geographic
proximity to or preferential trade arrangements with U.S. and EU markets (for example, the Caribbean Basin Initiative,
the North American Free Trade Agreement, and the Customs Union between the EU and Turkey).

e Mill use of raw cotton will continue to shift toward low-cost developing-country exporters. Unless such countries as
China, India, and Pakistan can also produce more cotton, cotton import demand will also shift toward these countries.

 Textile and clothing prices will fall in the United States and EU.
For more details, see: Stephen MacDonald and Thomas \Vollrath, The Forces Shaping World Cotton Consumption

After the Multifiber Arrangement, CWS-05¢-01, U.S. Department of Agriculture, Economic Research Service, April
2005, 30 pp.
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India is one of the largest consumers of cotton in the world, ranking second
to China in production of cotton yarn and fabrics and first in installed spin-
ning and weaving capacity (fig. 1). India is also an important global
producer and consumer of synthetic fibers, ranking fifth in global produc-
tion of synthetic fibers (fig. 2).

Although domestic demand accounts for most Indian cotton consumption,
growth in textiles and clothing exports is outpacing domestic demand and is
an increasingly important determinant of overall cotton and fiber demand in
India. Cotton-based exports accounted for about 42 percent of mill use of
cotton in 2000 and about 80 percent of the growth in Indian consumption of
cotton fiber between 1992 and 2000.

Relatively strong recent growth in the domestic use of manmade fibers is
also shaping demand for cotton. In addition, government policy interven-
tions that influence raw material and product prices, industry structure, and
technology significantly affect both the growth in domestic demand for
cotton and the competitiveness of India’s textile export sector. These poli-
cies are being reformed, with potentially large impacts on growth in Indian
cotton demand.

Trends in Export Demand

Exports of yarns, textiles, and clothing to the world market are an increasingly
important source of derived demand for Indian cotton. Since 1992, Indian
textile and clothing exports have grown 7.7 percent annually, reaching $13.4
billion in 2002 and accounting for 4 percent of global trade in this sector
(fig. 3). In 2002, India was the fifth-largest global exporter and the second-
largest net exporter of textiles and clothing. India’s net exports of $12.1 billion
in 2002 were, however, far below those of China ($54.9 billion) (fig. 4).

Figure 1 Figure 2
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Source: Government of India, Ministry of Source: Government of India, Ministry of
Textiles, Office of the Textile Commissioner. Textiles, Office of the Textile Commissioner.

4
Growth Prospects for India’s Cotton and Textile Industries/CWS-05d-01
Economic Research Service/lUSDA



The bulk of India’s textile and clothing exports, as well as most export
growth, is in cotton-based yarns, fabrics, clothing, and household furnish-
ings, as opposed to synthetic and blended products.

Exports of textiles and clothing now account for about 30 percent of India’s
domestic use of all natural and manmade fibers, a share that is likely to
continue to increase. India’s exports of textiles and clothing are expanding
at nearly twice the rate of domestic demand. Export growth is likely to
quicken as a result of the recent elimination of the MFA quotas that served
to constrain India’s exports to the United States and the European Union
(EV). The MFA quotas were most restrictive of trade in clothing, particularly
cotton-based clothing, which accounts for a large share of India’s textile and
apparel exports (fig. 5).

India’s success in the global textile marketplace hinges greatly on the pace
of internal market reforms and its ability to achieve international competi-
tiveness in its heavily regulated spinning, weaving, and apparel sectors.
Current government targets call for quadrupling exports to the United States
and increasing global exports to $50 billion by 2010.

Trends in Domestic Consumption

Domestic fiber demand has accelerated along with stronger growth in the
Indian economy (fig. 6). Major reforms in domestic and trade policies
during 1991-93 have led to faster growth in per capita incomes in India,
helping boost annual growth in fiber consumption to 4.9 percent since 1990.
Relatively rapid growth in consumption of manmade fibers, particularly
since 1990, has also been an important trend in Indian fiber demand. During
1990-2001, per capita demand for manmade and blended fabrics grew 6.8
percent annually, compared with negligible growth in demand for 100-
percent cotton fabrics (table 1).

As a result of this rapid growth, manmade and blended fabrics now account
for the bulk of household cloth purchases. Between 1991 and 2003, the
share of manmade and blended products in household cloth purchases rose
from about 38 percent to 54 percent. The fastest growth has been in use of
100 percent manmade, as opposed to blended, fabrics. However, despite

Figure 3
India: Exports of textiles and clothing by use, 1992-2002
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Source: U.S. Department of Agriculture, Economic Research Service, Bilateral Fiber and
Textile Trade Database.
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the rapid growth in use of manmade fibers, cotton continues to account
for a relatively large share of total consumption in India, compared with
other developing countries, as well as with developed and transition

economies (fig. 7).

Demand for manmade and blended textile products in India is strong in both
urban and rural households due to their durability and ease in maintenance
(washability, fewer wrinkles, etc.), compared with 100-percent cotton
textiles, factors very important in the Indian tropical and subtropical
weather (fig. 8). Demand is, however, strongest in rural households, which
account for about 78 percent of India’s population. As of 2002, the share of
manmade and blended products in household cloth purchases was 61
percent in rural areas and 54 percent in urban areas. In rural households,
where average incomes are about half those in urban areas, and in urban
low-income households, manmade fabrics are preferred because of their
durability, as well as their generally low cost.

Figure 4
Net exports of textiles and clothing by global region, 1992 and 2002
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Overall growth in fiber consumption in India is also affected by the large
share of household income allocated to textile purchases. According to
government data, Indian households spent an average of 17 percent of their
income on textiles in 1997, a share that has increased from 12 percent since
1990 (fig. 9). Urban households spent about 22 percent of income on
textiles in 1997, compared with 15 percent for rural households. The higher
urban share partly reflects larger purchases of higher value fabrics and
readymade goods in urban households, compared with rural households.

The sensitivity of consumer textile demand—and of textile sector output—to
rural incomes was demonstrated by the industry slump of 1998/99. Unchar-
acteristic declines in yarn and cloth output in that year were associated with
weak rural demand from sluggish growth in farm incomes and high cotton
prices after a poor crop in 1997/98. A drop in yarn export demand resulting
from the Asian financial crisis also contributed to the 1998/99 slump.

Figure 5 Figure 6
India: Exports of textiles and India: Per capita cloth availability
clothing by fiber type, 1992-2002 by type, 1991-2003
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Source: U.S. Department of Agriculture, Source: U.S. Department of Agriculture,
Economic Research Service, Bilateral Fiber Economic Research Service, Bilateral Fiber
and Textile Trade Database. and Textile Trade Database.
Table 1
India: Growth in fabric consumption by type, 1972-2002
Manmade Real gross domestic
Period Cotton and blended Total product/capita
------------- Square meters------------- 1993/94 Rs
Average for:
1972-74 17.4 2.8 20.2 5,255
1979-81 14.5 6.4 20.9 5,782
1989-91 14.4 8.2 22.6 7,823
2000-02 14.5 16.9 31.3 12,166
Percent
Growth rates:’
1973-80 -2.6 12.4 5 1.4
1980-90 -1 2.5 .8 3.1
1990-2001 0 6.8 3.0 3.7

TGrowth rates between period average centered on years indicated.

Source: Computed from data from the Government of India, Ministry of Textiles, Office of the
Textile Commissioner, 2004, Compendium of Textile Statistics; Government of India, Ministry of
Finance, Economic Survey, various issues.
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Role of Prices in Consumer Demand

Most Indian consumers are highly price sensitive. The average Indian
household spends about 55 percent of its income on food and, as a result,
spends discretionary income carefully. Faster economic growth beginning in
the early 1990s has led to the emergence of an expanding middle class of
150-200 million consumers, with the capacity and propensity to purchase
higher priced items. But price-sensitive, lower income households continue
to account for the bulk of India’s more than 1 billion consumers.

Declining real prices for yarns and textiles have likely stimulated growth in
demand for textile products since the early 1990s, particularly those made
of manmade fibers (fig. 10). Real prices of cotton yarns and textiles have
generally declined since the mid-1990s primarily due to lower prices for

Figure 7 Figure 8
Cotton share of fiber use by India: Fiber composition of
global region, 1992 and 2002 textile products purchased by
households, 1993 and 2002
Percent
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Source: International Cotton Advisory Source: Government of India, Ministry of
Committee. Textiles, Office of the Textile Commissioner.
Figure 9 Figure 10
India: Share of household income India: Deflated wholesale
spent on textiles, 1981-98 price indexes for textile
products, 1990-2004
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Source: Government of India, Ministry of Government of India, Ministry of Finance,
Textiles, Office of the Textile Commissioner. Economic Survey, various.
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raw cotton. Prices for manmade fibers and yarns, however, have fallen
dramatically—about 10 percent annually in real terms—since 1990. The
price declines for manmade fiber have been driven by increasing domestic
production capacity and lower international prices of raw materials, as well
as reduced Indian import tariffs and excise duties on synthetic raw materials
and products.

Policies Affecting Consumer Prices

The principal government policies affecting consumer prices for textile
products are excise taxes charged on products as they leave the factory and
import tariffs charged on raw and intermediate products used in manufac-
turing. Historically, both excise taxes and tariffs have been used to
discourage domestic use of manmade fibers, which are based heavily on
imported raw materials, and to promote the use of cotton, most of which is
produced domestically.

Both excise taxes and, to a lesser extent, tariffs on manmade fibers have
been reduced during the past decade as part of policy reforms aimed at
reducing protection and regulation throughout the industrial sector. Overall,
excise tax rates on manmade and blended products have been reduced
nearly 40 percent since the mid-1990s, while taxes on cotton goods have
been reduced about 25 percent (fig. 11). Tariff reductions on manmade raw
materials and goods have been more recent and less significant than the
excise tax cuts (fig. 12). Despite the cuts, taxation of manmade goods
remains high relative to cotton goods.

Tariff and excise tax policies that have discriminated against manmade
fibers have played a key role in shaping relative consumer prices and
consumption patterns for cotton and manmade products. Recent tariff and
excise tax adjustments have reduced discrimination against manmade fibers,
but with continued high differentials in taxes on cotton and manmade
goods, there is considerable scope for future tariff and tax reductions to
further reduce prices for manmade products.
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Figure 11
India: Ad valorem excise taxes for manmade and
100-percent cotton products, 1996-2004
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*There is no excise tax on cotton fiber.
Source: Government of India, Ministry of Textiles, Office of the Textile Commissioner.

Figure 12
India: Ad valorem import duties for raw cotton and manmade
intermediates, fibers, and yarn, 1997-2004

Percent O Raw cotton
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Source: Government of India, Ministry of Textiles, Office of the Textile Commissioner.
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Textile Industry Structure and Growth

India’s textile industry is one of the economy’s largest. In 2000/01, the
textile and garment industries accounted for about 4 percent of GDP, 14
percent of industrial output, 18 percent of industrial employment, and

27 percent of export earnings (Hashim). India’s textile industry is also
significant in a global context, ranking second to China in the production
of both cotton yarn and fabric and fifth in the production of synthetic fibers
and yarns.

In contrast to other major textile-producing countries, India’s textile sector
is characterized by mostly small-scale, nonintegrated spinning, weaving,
cloth finishing, and apparel enterprises, many of which use outdated tech-
nology. Some, mostly larger, firms operate in the “organized” sector where
firms must comply with numerous government labor and tax regulations.
Most firms, however, operate in the small-scale “unorganized” sector where
regulations are less stringent and more easily evaded.

The unique structure of the Indian textile industry is due to the legacy of
tax, labor, and other regulatory policies that have favored small-scale, labor-
intensive enterprises, while discriminating against larger scale, more capital-
intensive operations. The structure is also due to the historical orientation
towards meeting the needs of India’s predominately low-income domestic
consumers, rather than the world market. Policy reforms, which began in
the 1980s and continued into the 1990s, have led to significant gains in
technical efficiency and international competitiveness, particularly in the
spinning sector. However, broad scope remains for additional reforms that
could enhance the efficiency and competitiveness of India’s weaving, fabric
finishing, and apparel sectors.

Policies Create Fragmented Industry Structure

Unlike other major textile-producing countries, large-scale, vertically-inte-
grated, composite mills that incorporate spinning, weaving, and other opera-
tions account for a small and declining share of Indian textile production
(see box, “Structure of India’s Textile Industry”). Composite mills, which
once accounted for 70 percent of domestic textile production, now account
for only 3 percent of output as a result of policies that have favored labor-
intensive, small-scale, unorganized sector enterprises. Although some regu-
lations that discriminate against larger scale operations have been eased
since textile reform began with the Textile Policy of 1985, the following
past and current regulations continue to shape the structure of the industry:

¢ L abor Restrictions. “Organized” sector employers that use manufacturing
processes requiring power and employ more than 10 people must adhere
to wage, employment security, and other regulations. These regulations
reduce flexibility and increase wages 50-60 percent relative to the unor-
ganized sector (Anubhai).

¢ Plant Size Regulations. Earlier restrictions on loom capacity and the use
of automatic looms have recently been lifted. However, they still define
the structure and technology stock of the weaving industry.
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* Hank Yarn Obligation. Spinners are required to provide a share of their
output at fixed prices in the form of manually wound “hank yarn” for the
handloom industry, as opposed to machine-wound “cone” yarn. The
implicit tax on spinners resulting from this policy has been reduced over
time but remains significant.

* Cloth Sales Obligations. Until recently, composite mills were required to
sell a share of their output as coarse cloth at statutory prices. Compliance
with this policy significantly weakened the finances of composite mills.

¢ Discriminatory Excise Taxes. Until recently, composite mills had to pay
excise taxes not applicable to smaller units in the organized and unorganized
sector. While all units are now subject to excise taxes, tax avoidance is a

Structure of India’s Textile Industry

Unlike other major textile-producing countries, India’s textile industry is
comprised mostly of small-scale, nonintegrated spinning, weaving, finishing,
and apparel-making enterprises. This unique industry structure is primarily a
legacy of government policies that have promoted labor-intensive, small-scale
operations and discriminated against larger scale firms:

e Composite Mills. Relatively large-scale mills that integrate spinning, weaving
and, sometimes, fabric finishing are common in other major textile-producing
countries. In India, however, these types of mills now account for about
only 3 percent of output in the textile sector. About 276 composite mills are
now operating in India, most owned by the public sector and many deemed
financially “sick.”

e Spinning. Spinning is the process of converting cotton or manmade fiber
into yarn to be used for weaving and knitting. Largely due to deregulation
beginning in the mid-1980s, spinning is the most consolidated and techni-
cally efficient sector in India’s textile industry. Average plant size remains
small, however, and technology outdated, relative to other major producers.
In 2002/03, India’s spinning sector consisted of about 1,146 small-scale
independent firms and 1,599 larger scale independent units.

* Weaving and Knitting. Weaving and knitting converts cotton, manmade, or
blended yarns into woven or knitted fabrics. India’s weaving and knitting
sector remains highly fragmented, small-scale, and labor-intensive. This
sector consists of about 3.9 million handlooms, 380,000 “powerloom” enter-
prises that operate about 1.7 million looms, and just 137,000 looms in the
various composite mills. “Powerlooms” are small firms, with an average
loom capacity of four to five owned by independent entrepreneurs or
weavers. Modern shuttleless looms account for less than 1 percent of loom
capacity.

* Fabric Finishing. Fabric finishing (also referred to as processing), which
includes dyeing, printing, and other cloth preparation prior to the manufac-
ture of clothing, is also dominated by a large number of independent, small-
scale enterprises. Overall, about 2,300 processors are operating in India,
including about 2,100 independent units and 200 units that are integrated
with spinning, weaving, or knitting units.

e Clothing. Apparel is produced by about 77,000 small-scale units classified
as domestic manufacturers, manufacturer exporters, and fabricators
(subcontractors).
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common practice for units in the unorganized sector, providing them with
a significant cost advantage. Excise tax policy also continues to discriminate
against manmade and blended products, a policy that prevents firms from
adapting to and profiting from consumer demand for manmade products.

Trends in Spinning

The spinning industry is the most modern and internationally competitive
segment of India’s textile industry. Yarn production increased 4.5 percent
annually between 1990 and 2004, as rapid gains by independent spinners
more than offset declining production from composite mills. Reflecting
trends in domestic demand, the most rapid growth has been in the produc-
tion of blended and 100-percent manmade yarns (fig. 13). Between 1990
and 2004, production of manmade and blended yarns grew at annual rates
of 8.6 percent and 9.1 percent, respectively, compared with 3.2 percent
annually for cotton yarn. As a result of this growth, the share of manmade
and blended yarns in total production grew from 17 percent to 30 percent.

The domestic weaving sector absorbed most of the increase in yarn output,
although exports became an increasingly important source of growth in yarn
demand in the 1990s. Expanding from a small base, yarn exports grew
rapidly and peaked at $2.5 billion in 1997 (fig. 14). Since 1997, yarn
exports have declined because of falling prices and faster growth in
domestic weaving, but still average about $1.9 billion annually.

Yarn output by the composite mills has declined steadily, as has their share
of spinning capacity. By 2003, independent spinning mills accounted for
about 75 percent of capacity and 92 percent of production. Capacity use in
the cotton-spinning sector averages near 80 percent, with higher rates
among the independent spinners (fig. 15). Reflecting production and
demand trends, growth in spinning capacity and capacity use has been
highest for manmade yarns. Between 1990 and 2004, spinning capacity for
manmade yarns grew about 7 percent annually, while capacity use averaged
near 90 percent (fig. 16).

The performance of the yarn-spinning industry has been less affected by
restrictive labor policies, capacity restrictions, and price controls, largely
because it is inherently capital intensive. The modern spinning mills first

Figure 13
India: Yarn production by type, 1990-2004
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Source: Government of India, Ministry of Textiles, Office of the Textile Commissioner.
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appeared in response to the Textile Policy of 1985, which removed entry and
exit barriers, encouraged the importation of modern machinery, and lowered

_ duties on synthetic raw materials
IFlggéljirZ-v\t(arn exports b (The World Bank). Since 1985,

fiber .type 1992_2002" additional re_forms,_ including the
’ 1991 Industrial Policy, the 1992

$ billion O Other Textile Order, and the 1996 Tax
3.0 B Synthetic Policy, aided the sector by
Il Cotton

removing restrictions on domestic
and foreign investment, easing
2.0 industry entry, and reducing tax
differentials between cotton and

2.5

157 manmade fiber and yarn
1.0 (Chakraborty et al.).
0.5

Although the spinning sector
0.0 now includes a number of tech-
1992 94 96 98 2000 02 nologically advanced spinning

Source: U.S. Department of Agriculture, mills of recent vintage able to
Economic Research Service, Bilateral Fiber Compete on international
and Textile Trade Database.
Figure 15
India: Capacity and use in the cotton-spinning sector, 1990-2004
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(left axis)
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Source: Government of India, Ministry of Textiles, Office of the Textile Commissioner.
Figure 16
India: Capacity and use in the manmade fiber industry, 1981-2004
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Source: Government of India, Ministry of Textiles, Office of the Textile Commissioner.
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markets, average plant size and level of modernization remain low by inter-
national standards. In addition to the legacy of past policies promoting
small-scale, labor-intensive enterprises, a number of policies, including the
Hank Yarn Obligation and high excise taxes on manmade fibers, still
constrain the sector’s growth and competitiveness.

Trends in Weaving

In contrast to the spinning sector, the weaving industry remains highly frag-
mented and small scale and characterized by the use of outdated technology.
Growth in fabric output, however, has been strong, with output expanding
about 5.5 percent per year between 1990 and 2003 (fig. 17). The small-scale,
independent powerloom sector, which now accounts for about 78 percent of
cloth production, grew about 7 percent annually and the relatively small
hosiery subsector grew nearly 10 percent annually during this period. Mean-
while, high growth among powerloom and hosiery units offset a 4-percent
annual contraction of output from composite mills and the relatively slow 3-
percent expansion of handloom fabric production. Reflecting trends in spinning
and final demand, output of 100-percent manmade (9 percent) and blended
cloth (6 percent) led annual growth since 1990, while annual growth in output
of 100-percent cotton cloth was only about 0.6 percent (fig. 18).

Figure 17
India: Cloth production by sector, 1990-2004
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Figure 18
India: Cloth production by type, 1990-2004
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The unorganized powerloom sector filled the void created by the decline of
the organized composite mills. The proliferation of powerlooms stemmed
largely from the ability of small-scale operators to avoid or evade govern-
ment-imposed labor restrictions and excise taxes and, in some cases,
payment for electrical power. Over time, however, government regulations,
coupled with credit constraints among small-scale operators, led to a sector
characterized by the use of obsolete technology and the lack of backward or
forward integration with spinning or finishing.

India remains internationally competitive in the production and export of
low- and medium-quality “grey” (or unfinished) fabrics in relatively small
production runs. Between 1990 and 2000, exports of powerloom cotton
cloth and “madeups” (items such as household linens that require minimal
manufacturing) grew 27 percent annually in value and became an increas-
ingly important source of final demand and foreign exchange. However, the
current small-scale, nonintegrated, low-technology structure is ill-equipped
to compete in high-quality markets or to meet the needs of large buyers.

In recent years, progressive powerloom operators have upgraded their oper-
ations through investment in modern shuttleless looms. Shuttleless looms—
70 percent of which are imported into India as second-hand equipment from
the United States, Italy, and Japan—produce superior-quality fabric and
reduce labor costs by 75 percent, compared with traditional shuttle looms.
However, the powerloom sector currently has about only 15,000 shuttleless
looms, accounting for less than 1 percent of loom capacity.

Technology Upgradation Fund Scheme (TUFS)

To facilitate needed structural transformation, the Government established
TUFS to provide subsidized, low-interest loans (6 percent versus the 12-
percent market rate) to purchase imported shuttleless looms. However, use
of TUFS subsidies within the unorganized sector has been limited largely
because small-scale producers either do not qualify to receive concessional
financing under the scheme or perceive the benefits of participating to be
less than the costs associated with increased exposure to government taxes
and regulations, as well as the possibility of penalties for past evasion
(www.fibre2fashion.com, 2003c). To encourage additional participation, the
Government recently reduced interest rates to 2.5-3.0 percent for investments
made by larger cotton-processing units (www.fibre2fashion.com, 2004a).

Handlooms

The heavily protected handloom sector is growing much more slowly (about
3 percent annually) than the powerloom and hosiery sectors but still accounts
for about 13 percent of cloth output. Handlooms, which are highly labor inten-
sive and viewed as a source of employment and supplementary income for
6-7 million people in over 3 million weaver households, will likely continue
to receive preferential policy treatment (The World Bank; Kathuria and
Bhardwaj). The Government provides handloom operations with tax exemp-
tions, low-interest loans, and rebates on fabrics sold through cooperatives,
and also “reserves” exclusive rights for handloom operators to produce 11
items, such as nonterry towels and some varieties of bed sheets (rediff.com).
In addition, through the Hank Yarn Obligation, handloom operators receive
a subsidy on inputs of cotton yarn from the organized spinners.
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Fabric Finishing

As in the weaving sector, most fabric finishing, or processing, is conducted
by small-scale, nonintegrated firms in the unorganized sector using
outmoded technology. Only about 200 of the roughly 2,300 processors are
integrated with weavers or apparel firms. The current structure allows India
to be competitive in the production and export of “grey” fabrics and rela-
tively small lots of medium-quality finished textiles, but not in supplying
high-quality product or in meeting the needs of large international buyers.

Tough environmental standards, in addition to the tax and power cost bene-
fits that small-scale finishers receive, have affected modernization in the
cloth-finishing sector. Fabric finishing involves use of dyes and chemicals
that are hazardous pollutants unless properly treated. In some areas,
including the intensive textile zone in Tamil Nadu, regulations that include
zero or very low emission tolerances discourage the entry of modern, large-
scale firms and boost incentives for finishers to remain in the unorganized
sector and outside the regulatory net.

Apparel Manufacturing

The apparel sector, like weaving and finishing, is characterized by a large
number of independent, small-scale firms. While it is not unusual for apparel
manufacturing to be both relatively small-scale and independent from the
upstream segments of the textile supply chain, India’s apparel firms tend to
be smaller and more labor intensive than other major exporters. Unlike the
other segments of the textile industry, the apparel sector is relatively new
because, traditionally, most Indian garments were made in the home or on a
custom basis by local tailors. One study found that about 93 percent of the
apparel firms that existed in 1990 did not exist before 1980 (Tait).

The small-scale nature of India’s apparel industry has been shaped directly
by policies that, until removed in 2001 and 2002, restricted woven and
knitted apparel firms to the small-scale-industry (SSI) sector.? In 1999, the
apparel sector was made up of about 58,000 firms, of which about 48,000
produced woven products and 10,000 produced knitted products (Hashim).
Only 6 percent of firms operate with more than 50 machines, and more than
80 percent operate with less than 20 machines. While some firms produce
exclusively for either the domestic or export market, most are “fabricators,”
or independent contract producers, that produce for both markets. Even
export-oriented manufacturers are small by international standards.
According to a 2002 study, the average Indian garment exporter had about
119 machines, compared with 698 in Hong Kong and 605 in China (Verma).

Because of the predominance of very small-scale fabricators in the apparel
sector, most apparel is produced on a contractual basis for large manufac-
turers/exporters. The fabricators specialize in low-wage, labor-intensive
sewing and have the flexibility to meet small custom orders but are much
less competitive with large orders and those typically involving high levels
of automation. It is not clear if the current structure of the Indian industry,
with many small-scale firms that are not suited to meeting the needs of large
international buyers in a timely manner, will remain competitive in the post-
MFA world (Kathuria and Bhardwaj).
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Indian apparel producers are increasingly cognizant of emerging challenges
and opportunities. Some firms, including a number of the largest firms in
the textile business, are increasing investment in larger scale apparel enter-
prises, as well as in integrated operations involving some combination of
spinning, weaving, finishing, and apparel making. But domestic and foreign
direct investments to build capacity and strengthen competitiveness in the
apparel sector have been small, compared with investments in some other
countries, particularly China.

Competitiveness of Spinning and Weaving

Yarn and fabric cost of production data for selected major producing coun-
tries indicate that India is a highly competitive producer of yarn and unfin-
ished cloth, despite the small-scale, low-technology, and nonintegrated
structure of the industry. Based on 2003 data, India is particularly competi-
tive in the production of yarns and fabrics based on both the “Ring” and
“Open-ended (O-E)” spinning methods—two standard manufacturing tech-
nologies (fig. 19). Ring spinning is an older, relatively labor intensive
method that produces a smooth yarn, while the O-E technology produces a
less smooth yarn at a faster speed with less labor intensity. India’s cost
advantages stem from its comparatively low costs of labor and raw mate-
rials, as well as low wastage. These advantages are partially offset by rela-
tively high power costs. Compared with China, India’s most important
competitor, India has significantly lower raw material and wastage costs and
similar labor costs but higher costs of power and capital.

The cost competitiveness of the Indian spinning and weaving industries, even
with the current scale and state of technology, suggests that India will continue
to be a highly competitive global player. Access to low-priced supplies of
domestically produced cotton appears to be a significant advantage currently not
matched by other key countries with competitive labor costs, including China
and Brazil. Advantages in raw material and labor costs provide a foundation for
India to maintain and even increase competitiveness, especially if comple-
mented with investments to improve technology, scale, integration, and quality.

Figure 19
International cost comparisons for production of ring yarn, fabric,
and open-ended yarn and fabric, 2003
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Policy Developments and
Private-Sector Initiatives

India has moved more slowly than other key textile exporters, most notably
China, to restructure government policy and boost private investment to
compete more effectively in post-MFA markets. Despite the numerous post-
1985 reforms in the textile sector and except for modernization in the spin-
ning sector, India’s industry structure, technology use, and global export
market share have changed little. The policy environment, particularly high
rates of excise taxation, continues to favor small-scale firms in the unorgan-
ized sector that face less regulation and can avoid taxation.

A number of Indian companies have recently been investing in larger scale
operations that use modern technology, but the pace has been slow,
compared with that of China and some other countries. Data on trade in
textile machinery indicate the level and pace of investment in upgrading
spinning, weaving, and processing technology. During 1992-2002, China’s
imports of textile machinery accounted for about 25 percent of world trade
in textile machinery and far outpaced those of India and other major devel-
oping-country textile exporters (fig. 20). During this period, India’s imports
of textile machinery averaged about one-fifth of China’s, with no upward
trend. However, a number of policy and private investment trends, including
the increasing interest shown by foreign textile buyers (see box, “Foreign
Firms May Play Role in Developing India’s Garment Exports™), could affect
the pace of domestic investment and industry restructuring.

Export Zones and Technology Parks

Two government schemes, Apparel Parks for Exports (APE) and the Textile
Centers Infrastructure Development Scheme (TCIDS), now provide firms with
incentives to establish themselves in apparel export zones. Economies can be
achieved in these zones with the formation of geographic clusters of textile
firms specializing in the various aspects of production. To encourage devel-
opment of export parks, the Government exempts firms from some labor
regulations and provides them with concessions on land purchases, credit,
and taxes. Although established
long before the introduction of the
APE scheme, one such geographic
cluster in Tirapur, Tamil Nadu, has
captured scale economies that

Figure 20

Textile machinery imports by
major developing textile
exporters, 1992-2002
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apparel in 2002 could significantly affect India’s clothing sector. In a related
move in 2002, the Government also removed a regulation that restricted
clothing exports to firms that exported at least half of their output, opening
exports to all apparel firms. These reforms allow the formation of larger
scale firms and permit investment in the more capital-intensive production
systems used to produce some apparel items.

Excise Tax Reform

The Government has made limited progress in recent years in reducing the
high level of excise taxation in the textile sector—Ilevels that discourage
formation of larger, organized-sector firms—and in reducing the tax bias
against use of synthetic fibers. In 2003, the Government equalized excise
taxes for large- and small-scale yarn producers. The Government has also
revived the Central Value Added Tax (CENVAT) scheme that will level the
playing field by unifying an assortment of state-level schemes and assessing
taxes—including excise taxes—on intermediate and final products based on
value addition along the supply chain. Implementation of the CENVAT is,
however, facing stiff resistance because it requires states to conform with one

Foreign Firms May Play Role in
Developing India’s Garment Exports

Today, the world clothing market is dominated by buyer-driven commodity
chains (Gereffi, 2000). Large retailers and branded marketers play pivotal roles
along global supply chains by setting up decentralized production networks
linked to countries in the developing world and by coordinating the range of
activities involved in clothing design, production, and marketing. Many of these
firms are interested in creating larger scale operations located in fewer countries
than was necessary before removal of bilateral quotas. So far, China has been
the supplier of choice as the industry has begun adjusting to the post-MFA
environment. But, international firms are also increasingly interested in India
as a source of supply, both to reduce risk through diversification and because
of the growing perception of India as a competitive clothing supplier with
domestic sources of fabric.?

Interest in India has intensified due to the removal of MFA quota constraints.
Large global retailers, such as Wal-Mart, J.C Penney, The Gap, lkea (Sweden),
Cades (France), OTTO (Germany), and branded marketers, such as Calvin
Klein, Lacoste, and Sara Lee, are attracted to India because of its potential to
provide one-stop shopping. Wal-Mart has expressed willingness to buy goods
worth $7-$10 billion from India over the next 2 years provided local compa-
nies assure quality products, make timely delivery, and offer competitive
prices (www.fibre2fashion.com, 2004c). J.C. Penney also plans to make India
an important sourcing hub for apparel, recently expressing willingness to buy
$2 billion worth of products annually (www.fibre2fashion.com, 2004b).

1By contrast, global auto, computer, and aircraft industries are driven by producer commodity
chains in which oligopolistic, capital- and technology-intensive manufacturers exert control over
raw material suppliers as well as distributors and retailers.

2A recent World Trade Organization study estimates that, with the elimination of MFA quotas,
India could nearly quadruple its share of the U.S. import clothing market to 15 percent while
China could triple its share to 50 percent (Nordas). This study estimates that the share of the EU
import clothing market captured by both India and China could increase 1.5 fold due to quota
removal, rising to 9 and 29 percent, respectively.
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scheme, and because it will require firms operating in the unorganized sector
to shift to the organized sector and report their activities in order to receive
CENVAT refunds on the inputs they purchase. The CENVAT, along with the
Government's 2003/04 decision to equalize excise taxes on large- and small-
scale yarn producers, could significantly affect industry structure. But it is
unclear how effectively either one of these reforms will be implemented.

Excise taxes have recently been reduced on some manmade products, but
taxes on products made of synthetic fiber remain considerably higher than
for those made from cotton. In the 2004-05 budget, the Government reduced
the CENVAT rates for products made of pure cotton to 4 percent and the
rate for products made of blended fibers to 8 percent. However, while the
tax on polyester filament yarn fell from 24 to 16 percent, taxes on all other
manmade filament fiber and yarn were raised from 12 to 16 percent.

Foreign Direct Investment Constraints

India has relaxed many restrictions on private foreign investment, both
economywide and in the textile sector, within the last decade. The Govern-
ment removed a 49-percent cap on foreign ownership of individual firms in
the weaving sector in 2001, although a 24-percent cap on foreign invest-
ment in apparel-sector firms remains in effect. Total inflows of foreign
direct investment (FDI) for all sectors have increased in response to the
economic reforms begun in the early 1990s, averaging about $4 billion
annually during 2002-04, but FDI remains small relative to domestic invest-
ment. Moreover, since 1991, the textile sector has accounted for only about
1 percent FDI inflows in India (Government of India, 2004a). According to
a World Bank survey, bureaucracy and multiplicity of regulations are seen
as major impediments to FDI in both the textile sector and other areas of
India’s economy (Government of India, 2005).

Labor Reform

Indian labor policies are cited by Indian companies as a principal constraint
on firm size, industry investment, and international competitiveness. These
policies include minimum-wage requirements and rules that prevent firms
larger than 100 employees from laying off workers. Because of these policies,
a number of public- and private-sector composite mills that have not oper-
ated since the 1980s are still obligated to financially support the workers
they employed. As a result, it is not uncommon for larger firms to organize
into small-scale units for the purpose of avoiding labor regulations.
Although private industry has tried repeatedly to change these policies,
primarily by raising the employment level at which the regulations apply,
labor reforms have proven politically difficult to achieve. The current
government has proposed that state governments be permitted to substan-
tially ease labor regulations for firms operating in export zones, but this
controversial legislation is still pending.

MFA Quota Removal and
Indian Textile Exports

In the world market, bilateral quotas sanctioned under the MFA restricted
developed-country imports from India in various product categories until the
guotas were eliminated in January 2005. In India, the lowering of these trade
barriers is viewed as an opportunity as well as a threat. It is an opportunity
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because markets will no longer be restricted and a threat because markets
will no longer be guaranteed by quotas and even the domestic market will
be open to competition (Kathuria and Bhardwaj). India is, however, likely to
be a net beneficiary of the elimination of MFA quotas for two reasons:

¢ Evidence indicates that India’s exports have been constrained by
MFA quotas.

* The MFA quotas may have discriminated against export of cotton products,
products in which India appears to have a strong comparative advantage.

Under the MFA regime, about three-quarters of Indian garment exports were
destined for the United States and the EU, where most quotas were levied.
In 2002, the MFA quotas were binding on eight product categories exported
to the United States and five categories exported to the EU (USITC). The
degree to which the MFA quotas restricted Indian exports can be analyzed
using export tax equivalents (ETEs), which quantify the implicit tax on India’s
exports in specific product categories in specific markets.® In 2002, the most
recent year for which estimates are available, ETEs for Indian apparel exports
averaged 12.5 percent, lower than for Bangladesh (21.5 percent), China (19.7),
and Hong Kong (18.6), but higher than for other developing-country exporters
(Andriamananjara et al.). The 2002 ETEs for India’s textile exports averaged
18.4 percent, the highest among the developing-country exporters.

The ETE estimates suggest that the removal of the MFA quotas will provide
potentially significant benefits to Indian exporters in a number of important
product categories, such as knitwear and men’s shirts. The overall signifi-
cance of these potential gains are borne out in model-based economic
analysis (see box, “Model-Based Assessment of the Impacts of MFA and
Domestic Reforms on India”). Success is not, however, a foregone conclu-
sion partly because of nonquota constraints and emerging developments in
the international market:

® China. China is generally viewed as posing the biggest threat to the
expansion of textile and apparel exports by India and other potential sup-
pliers. The Word Trade Organization (WTQO) predicts that, in a free mar-
ket, China could capture half of the world market for textiles and apparel
by 2007, up from 16 percent in 2002 (Nordas). China’s clothing sector is
significantly more competitive than India’s. On average, Chinese factories
are 20 times larger than those in India. China benefits from the manage-
ment expertise of firms from Hong Kong now operating in China and
from foreign direct investment inflows that are 10 times larger than in
India (The Economist). By contrast, India’s underdeveloped infrastructure,
high costs of doing business, and stringent labor laws hinder investment
and competitiveness.

 Tariffs. Even with quotas removed, steep tariffs on textiles and clothing
continue to be widely used to protect many countries’ markets from
imports. Tariffs are as high as 12 percent in the European Union (EU), 33
percent in the United States, and higher still in many developing countries
(Financial Times, 2004). In the United States, the average tariff on cloth-
ing made from cotton is 28 percent, while the average rate for clothing
made from manmade fibers is 17 percent (U.S. Department of State and
U.S. Central Intelligence Agency).
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* Regional Trade Agreements. Many textile-producing developing countries,
such as Mexico, Mauritius, and Guatemala, have duty-free access to
developed-country markets because they belong to regional preferential trade
agreements, like the North American Free Trade Agreement (NAFTA), the
African Growth and Opportunity Act (AGOA), and the Caribbean Trade
Partnership Basin Act (CTPB). The South Asian Association Regional
Cooperation (SAARC), the regional agreement to which India belongs, is
planning a consortium on textile and apparel. However, such a consortium
is unlikely to significantly benefit India given the similar economic profiles

Model-Based Assessment of the Impacts
of MFA and Domestic Reforms on India

The impacts on India of the elimination of MFA quotas and of selected
reforms to domestic textile policies have been analyzed by Elberhi et al. using
a global general equilibrium model. The impacts of MFA quota removal are
analyzed based on the terms of the Agreement on Textiles and Clothing, which
called for the removal of all quotas by January 2005. The package of domestic
reforms analyzed included removal of restrictions on imports and exports of
cotton and cotton-based products and removal of the Hank Yarn Obligation.
These reforms were assumed to lead to an increase in labor productivity in
India’s apparel sector to levels achieved by China.

The results of the analysis indicate substantial increases in output and net
exports of textiles and apparel as a result of the package of domestic reforms,
resulting in total annual welfare gains of about $810 million. Gains are partic-
ularly large for cotton-based products, and percentage increases in output and
exports of cotton-based products exceed increases in raw cotton output. The
estimated benefits of domestic reforms are increased substantially when the
impacts of MFA quota removal are included. With MFA quota removal and
domestic reform, annual welfare gains more than double to $1.97 billion.

This model-based assessment likely results in an underestimate of the poten-
tial gains from domestic reform because it excludes any impacts of increased
productivity of factors of production other than labor. It also excludes the
impacts of potential improvements in efficiency from integration and restruc-
turing in other segments of the value chain, particularly weaving.

Impacts on India of domestic and Multifiber Arrangement (MFA)
quota reforms, 2003

Domestic reforms only Domestic and MFA reform

Sector Qutput Exports Imports Output  Exports Imports
Percent change

Cotton clothing 5.9 8.3 -14.0 15.1 20.1 -7.3
Noncotton clothing 5.7 8.8 -14.1 10.8 14.5 -7.7
Cotton textiles 5.1 36.7 2.2 10.1 60.9 7.4
Noncotton textiles 2 -.8 1.4 -2 -6.3 4.9
Cotton 3.2 77.5 3.5 4.8 66.9 8.1

Source: USDA/ERS calculations based on data from Aziz Elbehri, Thomas Hertel,
and Will Martin, 2003, “Estimating the Impact of WTO and Domestic Reforms on the
Indian Cotton and Textile Sectors: a General-Equilibrium Approach,” Review of
Development Economics 7:343-59.
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of the South Asian countries. The preferential tariffs among members of
various regional trade agreements will continue to pose a barrier to Indian
exports even in the absence of the MFA quotas.

Domestic Trade Remedy Laws. Trade-remedy measures, such as anti-
dumping duties (ADs) and countervailing duties (CVDs), adopted by
importing countries to shield domestic firms from foreign competition
represent a growing problem for Indian exports. Between 1997 and 2001,
the EU imposed ADs ranging from 7 to 20 percent on Indian bed linens.
Following the WTO case ruling against such duties, the EU used CVDs
ranging from 4.4 to 10.4 percent to constrain imports of Indian bed linen
(www.fibre2fashion.com, 2003a). Trade remedies were also imposed on
Indian imports by South Africa (acrylic blankets) and South Korea (cotton
yarn) in 2003. In the absence of the MFA quotas, trade remedy action may
become an increasingly important barrier to Indian exports, particularly in
markets formerly protected by the quotas.
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Cotton Production

Although India is a major cotton producer with significant potential to expand
output, it is not clear if domestic production will keep pace with the quantity
and quality needs of an expanding textile and apparel industry. India is the
third-largest cotton producer in the world (fig. 21). Cotton area is significantly
larger than any other country in the world—accounting for about 25 percent
of global cotton area—but average yields are the lowest among the top-10
global cotton producers (fig. 22). Area and yield gains have boosted cotton
production 2.4 percent annually since 1990, but progress in raising yields
toward levels achieved by other major producers has been slow. In addition
to low yields, the quality of India’s cotton is often poor because of an array
of technical, economic, and institutional factors. The extent to which these
productivity and quality factors can be addressed will be critical in deter-
mining India’s competitiveness in global textile markets and whether rising
cotton demand will be supplied by domestic producers or by global markets.

Production Trends

Cotton production has grown significantly since the mid-1980s due to
improvements in both area and yield, but growth slowed in the 1990s because
of a sharp slowdown in yield gains (fig. 23 and table 2). Since 2000, rising
yields and, more recently, a rebound in area planted have again restored
stronger growth in production, but it is uncertain if these gains will be
sustained. Output continues to show large annual variations due primarily to
weather-induced fluctuations in average yields. About 65 percent of cotton
area is not irrigated and is dependent on erratic monsoon rainfall, a share that
has remained relatively constant since the late 1980s.

Area, yield, and production trends have varied sharply across each of India's
distinctly different cotton-producing regions (fig. 24). The overall slowdown

Figure 21 Figure 22
Major world cotton producers, Yields of major world cotton
2001-03 average producers, 2001-03 average
1,000 tons or hectares Tons/hectare
W Area ° B

9,000 @ Production 00
8,000 1.80
7,000 ] 1.60
5,000 ea
4,000 — 0.80 —
3,000 — 0.60
2,000 — 0.40 -
1,000 — 0.20

0" e @ N @ 9076 @ & & 2 &

N\
ot @‘ \é@’ % R 3ol & et e 0@ ot F &
> >

& < v "Q' Nl
Source: U.S. Department of Agriculture, Source: U.S. Department of Agriculture,
Foreign Agricultural Service, Production, Foreign Agricultural Service, Production,
Supply, and Distribution database. Supply, and Distribution database.

25
Growth Prospects for India’s Cotton and Textile Industries/CWS-05d-01
Economic Research Service/lUSDA



in growth of cotton production during the 1990s was due primarily to declines
in area and yields in the North zone (Haryana, Punjab, and Rajasthan) that
began after 1995 (fig. 25). Most cotton in this zone is irrigated, explaining
why the North has traditionally achieved the highest yields. But both area and
yield fell in this region during the late 1990s because of adverse weather and
pest infestations, as well as a lack of suitable high-yielding, short duration,
and pest-resistant varieties (fig. 26). Crop competition also played a role, as
increased support prices for wheat and rice tended to shift area out of cotton,
as well as reduce the harvest period. During the last several years, yields have
improved significantly in the North zone, largely due to the availability and
increased planting of higher yielding, short-duration hybrid varieties.

Figure 23
India: Cotton area, production, and yield, 1960-2004
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and Distribution database.
Table 2
India: Trends in cotton area, yield, and production, 1969-2004
ltem Area Yield Production
Million Kilograms/ Million 170-
hectares hectare kilogram bales
1969-71 7.71 141 6.41
1979-81 8.00 171 8.07
1989-91 7.48 281 12.37
1999-01 8.70 295 15.12
2002-04 8.13 353 16.91
Percent
Growth rates:’
1970s 4 2.0 2.3
1980s -7 5.1 4.4
1990s 15 5 2.0
1990-2003 .6 1.8 2.4

Regional growth rates, 1990-2003:

North -9 -2.9 -3.9
Central 1.5 3.5 5.1
South -2 7 5

Annual growth rates between period average centered on years indicated.

Sources: USDA/ERS calculations based on U.S. Department of Agriculture, Foreign
Agricultural Service, Production, Supply, and Distribution database and data from U.S.
Department of Agriculture, Foreign Agricultural Service, GAIN Reports.
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Cotton production showed relatively strong growth in the Central zone
(Gujarat, Maharashtra, and Madhya Pradesh), India’s major cotton region,
throughout much of the 1990s. The Central zone, which accounts for about
63 percent of all cotton area and where only 16 percent of cotton area is irri-
gated, has had the fastest growth in output (5.0 percent) and yields (3.4
percent) since 1990. Yields in the Central zone, traditionally the lowest in

Figure 24
India: Cotton production by state
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Source: U.S. Department of Agriculture, Foreign Agricultural Service, GAIN Reports.

Figure 25
India: Cotton production by region, 1986/87-2004
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Source: U.S. Department of Agriculture, Foreign Agricultural Service, GAIN Reports.
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India, have now gained substantially on those in the North and South zones,
but remain vulnerable to the most annual weather-induced variation. India’s
highest cotton yields since the mid-1990s have generally been in the South
zone (Andhra Pradesh, Karnataka, and Tamil Nadu), where about 20 percent
of cotton area is irrigated and about 60 percent of area is planted to hybrid
varieties. Yields in the South zone, however, showed little growth during the
1990s, partly due to significant problems with pest resistance to insecticides
in some areas, but have shown a modest upward trend since 2000.

Factors Contributing to Low Yields

The relatively rapid gains in productivity in the predominately rainfed Central
zone sin