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“World cotton consurption and production could reach between 63.9 and 75.6 million bales
by 1985, and 75.2 and 83.6 million bales by 1930 under two alternative assumptions about
world economic growth. A reduced rate of decline in cotton's share of the worid fiber
market is expected because of increasing affluence in developing countries where cotton
represents a high proportion of total fiber consumed, a stabilization of cotton's share
in developed nations, worldwide population increases, and expected increases in manmade
fiber prices. U.S. cotton production could total 10 to 13 million bales by 1990, de-
pending on world income growth, while exportsrcou!d range from 3.6 to 6.3 million bales.
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PREFACE

At the request of Dale E. Hathaway, Assiatant Secretary of Agriculture for Inter=
naticnal Affairs and Commodity Programs, the Economics, Statistics, and Cooperatives
Service (ESCS) and the Foreign Agricultural Service (FAS} cooperated in the fall of
1978 to provide an assessment of demand and supply for cottom through 1990.

In this forward look at ths world cotton market and the U.S, role, several assump-
tions about supply and demand are examined. Total fiber and cotton demand alterna-
tives and possible changes in the geographlc distribution of cotton production are in-
vestigated. The impact of the rising cost of petroleum, as reflected in manmad. fiber
prices and interfiber competition, is examined. Implications are emphasized for U.S.
exports and production. Each major cotion producing and consuming region is analyzed
to identify existing and emerging factors that could atffect future consumption and
production. This study thus provides basic information, analyses, and projections
that will assist persons interssted 1n the longrun market potential for cotton.

Many persons in ESCS and FAS contributed to this research, especially John Bari-
telle, Marshall Godwin, Gordon Lloyd, and Joseph Stevenson.
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SUMMARY

World cotton production and use could rebound from the depressed levels since 1974
and grow strongly again, based on a longrun analysis of production and use. The
analysis, a combination of statistical trend estimation and informed judgment,
prejects lewels of a variety of cotten market variables to 1985 and 1990 for 21
geographilc regions., The projections are not forecasts; they represent estimates of
future potentiel besed on historical growth.

Tae projections are derived under general assumptions involving economic and
noneconomic market determinants, chiefly the competitive conditions for eotton and
substitute fibers. Cotton and manmade fiber are viewed as continuing te have physical
properties similar to thuse poseessed today. Although cotton has many different
Ataple lengths and other qualities, it is viewed here as an aggregate of all
qualities. Between now and 1990, especially in developed reglons, cotton and manmada
fiber are assumed to enter an era of mature competition where the rzlative price of
cotton and menmade fiber will'become more Important in determining each fiber's market
share, The price of manmade fiber is assumed to rise relative to that for an

equivalent amount of cotton gtample, compared with the . average of their price levels
during 1974-77.

Two sets of demand projections are developed. Total fiber demand dapends
primarily on income and populaticn growth; thus the two demand alternatives reflect
different glohal income growth rate assumptions. The higher demand projections use
income growth rates similar to those actually experienced since the sixties, with
adjustments for the growth slowdown of recent years. The lower projections use growth
rates generally 25 percent less to account for the possibility of continued slow world
economic growth,

Over 1976/77-1977/78, world cotton area harvested, production, and yield averaged
31.8 willion hectares, 61.8 million bales, and 422 kilograms/hectare. Projections
indicate these changes:

* World production is projected to rise to 69.9 and 75.6 million bales in 1985
under the lower and higher demand alternatives, respectively, In 1990, these
levels increase to 75.2 and 83,6 million bales.

* World area harvested is projected to be 31.9 and 34.4 million hectares in 1985
under the two demand alternatives and 32.2 and 35.7 million hectares in 1990.

* World ylelds are projected to reach about 480 kilograms/hectare in 1985 and 510
kilograms/hectare in 1990 under elther demand alternative.

The following conclusions concern cottom use and production in foreign developed
reglonsg: '

* Little change is projected in area, producticn, and yield. Production
projections range from 1 to 1.4 million bales, compaved with the 1.1 million
annual 3verage for 1976/77-1977/78.

* Cotton's share of the fiFer market, 37 percent in 1974, ia projected to decline
to 33 percent in 1985 zad 32 percent in 1990 under either demand alternative.

* The reduced rate of dscline in cotton's market share and rapidly increasing
textile production in developing countries is projected to result in large
increases in cotton textile imports. :
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The following conclusions concern cotton use and production in developing regions:

*

From the 24.7-million-bale amnual production average for 1976/77-1977/78,
production is projected to rise to 29.6 and 32.7 milliom bales in 1985 under the
lower and higher global cotton use projections. In 1990, these levele rise to .-
31,7 and 36.7 million bales.

Cotton's share of the fiber market is projected to decline to 60_perceht in 198§
and 56 percent in 1990, from 67 percent in 1974.

With large projected increases in mill capacity, little change is projected in
net cotton exports. However, from the 1974 level of 1.7 million bales, net

cotton textile exports are projected to reach 4.5 to 4.9 millicn hales by 1985
under the lower and higher demand alternatives and 5.5 to 6.1 million by 1990.

The following conelusions concern cotton use and production in central plan
regions (Soviet Union, People's Republic of China, East European nations, and others):

*

Large past gains in production are expected to continue., Under either denand
alternative, the 23.4-million-bale production averaged over 1976/77-1977/78
could rise to 29.2 million by 1985 and 32.4 million by 1990.

Increases in per capita manmade fiber use are projected to lower cotton's share
of the fiber market from 64 percent averaged in 1974 to 57 percent in 1985 and
54 percent in 1990,

Depending on cotton use levels and mill expansion, cotton lmports of the
People's Republic of China (PRC) are projected to range from 0.2 to 1.7 million
bales-=-a variability that will significantly affect U.5. cotton exports.

The following conclusions concern cotton use and production in the United States:

%

In many reglons of the world, the altermative demand assumptions are projected
to have only small effects on production. In the United States, howzver, the
effects on production are important. Compared with the 12,5 million bales
averaged over 1976/77-1977,78, production is projected at 10.1 and 10.0 million
bales in 1985 znd 1990 under lower demand. Projections zre 12.4 and 13,1
million bales under higher demand.

Cotton's share of the fiber market, 31 percent in 1976 and 27 percent in 1977,
is projected to decrease to 24 percent by 1985 and 22 percemt by 1990,

Under higher demand, per capita cotton use is projected to remain about the same
in 1985 and 1990 as the 7.5 kiloprams averaged over 1976-77. Under lower
demand, it is projected to range from 6.7 to 7.1 kilograms.

By altering demand, a l0-percent change in the cotton/polyester price ratio is
projected to change, in the opposite direction, cotton production by 300,000
bales and exports by 150,000 bales.

Cotton export projections range from 3.6 to 6,3 million bales with the demand
alternatives as bounds. Exports continue to be significant in maintaining
demand for U.S. cotton, despite the current lull im world use. From 197677
levels, net cotton textlle imports are projected to rise 105 to 115 percent by
1985 and 130 to 175 percent by 1990.

The reglons importing the largest volumes of cotton in the world by 1990 will be
the Far East and East and Western Europe, based on their deficit net cotton
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trade projections. Because of political and geographic considerations, the
U.8.5.R. will continue to be the primary supplier for East Europe and the United
States, for the Far East. Many countries will compete for a share of the
Wectern European market and the United Stares could export substantial
quantities there by 1990, The Far East and Western Europe's import deficit is

projected at 13.9 million cotton bales under lower and 15.3 million under higher
demand assumptions in 1990.

The Far East, PRC, India, and a few other developing countries will be the
primary sources of U.S. cotton textile imports, based on their surplus net
cotton textile trade projections, By 1990, the Far East, PRC, and India are
projected to export to all countries a total of 5.4 and 5.8 million equivalent
cotton bales under lower and higher demand, respectively.

Rapid increases in world yields could have a significant _ifect on the future
U.5. cotton market. Under the two demand alternatives, yields in developing
countries are projected to average 344 kilograms/hectare in 1985 and 367 in
1890, compared to 286 averaged over 1976/77-1977/78. The implications of yields
substantially higher than these base projections were of iInterest for the
purposes of this report. It was thus assumed that yields in developing
countries would rise to 367 kilograms/hectare in 1985 and 392 in 1990. Compared
with base projections, these additienal yield Increases would be expected to

veduce U.S. preduction by about 1.1 million bales and U.8, exports by about 1,2
miilion bales in both 1985 and 1990,
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WORLD COTITON PRODUCTION AND USE:
Projections for 1385 and 1990

By Keith J. Collins, Robert B. Evans, and Rober: D. Barry*®
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INTRODUCTION

A crucial issue for the world's cotton producers is whether the pause In the
growth of the world cotton market since 1973/74 represents a fundamental departure _
from past trends that will continue or whether there will be a resumption of ptrong P
upwvard growth. From 1947/48 to 1973/74, world mill consumption of cotton rose from ;
29.4 to 62.3 million bales. 1/ This growth, which proceeded at a steady 2.9-percent
annual average rate, has leveled off since 1973/74. TFor 1977/78, preliminary data set

world mill consymption at 61 million bales,

The direction of future world cotton market growth is a vital consideration for ' 3
the U.8. cotton Industry and the U.S5. Government. The basic goal of this study is to :
assess, through 1990, the competitive position of the United States in the world
cotton economy. Froduction and demand determining factors are censidered in each
major geographic region of the world as are impacts of changes in these factors on

production and use of U.S. cotton.

The 14.4-million~bale crop of 1977/78 generated about $4 billion in gross reveiues
for U.S. farmers. Export. sales accounted for nearly 46 percent of the utilization of
the 1977/78 cotton crop and contributed over $1.6 billion to the balance of trade.

The importance of production and exports and the direct farm income and employment
they are responsible for reflect only partially the significance of cotton to the U.S.

eCOnomy .

Farmers are not the only beneficlaries of & healthy cotton economy. From the farm
to the ultimate consumer, harvested¢ cotton is processed or handled by gins, cotton
shippers and merchants, cottonseed o1l mills, warehouses, transportation facilities,
textile mills, finishers, garment makers and other final producers, and retail stores.
The production and sale of cotton generates income and employment in a1l these areas. !
Retall sales of cotton apparel alone amounted to $13 billion im 1976. In addition, :
% indirect economic activity is stimulated in the numerous industries that provide goods
! and services to those industries that directly handle raw cotton, its finished

s * Agricultural economists, National Economice Mvision, Economics, Statistics, and
% Cooperatives Service {ESCS) and Tobacco and Cotton Divliaion, Forelgn Agricultural i
; Service, (FAS) and economist, National Economics Division, ESCS.
1/ Throughout this study, cotton quantity is measured in raw f#iber, or raw fiber
equivalent, 480-pound net weight bales, unless specified otherwise. Reported crop i

year data are based on an August/July year.
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products, and byproducts. Close to 20 millilon people devive all or part of their
earnings in industries directly and indirectly related to cotton preductior and
marketing.

From the farm viewpoint, the current status of cotton ir the U.S. textile mill
industry means the foreign market for U.S. cotton gains more importance. Under
intense competition from manmade fibers and {fmported textiles, U.S. mill consumption
of cotton began a steady descent, from 9.6 million bales in 1965/66 to 6.5 million in
1977/78. This decline has not been reflected in concomitant redictions in production,

Exports have helped to maintain domestic demand by compensating for declining mill
consumption, desplte the stagnation im world consumption, In fact, for 1977/78, one
of the Low points in domestic mill consumption in this period, exports reached 5.5
million bales., In the last 15 years, thls level of exports was exceeded ouly by the
6.1 million bales exported in 1973/74. Based on forward sales, undelivered exports,
and world demand/supply projections, exports of about 6.0 million bales are indicated
for 1978/79. An important issue for U.S, cotten producers is whether exports can
continue to compensate for declining mill consumption and maintain disappearance
levels for U.S. cotton. This issue will be analyzed thiough a determinaticn of how
the foreign demand for U.S. cotton changes as the size of the world =otton economy
changes,

A number of large~volume forelpgn producers of cotton and potentially large volume
producers are planning to increase cotton producrion over the next decade, TForeign
demand for U.S. cotton will depend on the success of these and other supply side
developments. The demand for textiles continues to rise as world population and
income rise. Increasing prices for durable goods and necessities such as iiousing,
food, and energy, however, could affect the share of consumer expenditures going to
textiles. Cotton will continue to face strong competition worldwide for the consumer
dollar from manmade fibers as well as nontextile products.

The levels of futuve world demand for cotton and for U.S. exporis also have
significant ramifications for the financial commitment to cotton producers currently
made by the U.8. Government. The Food and Agriculture Act of ]977 allows deficiency
payments to be made when the market price is below the target price, The extent of
deficiency payment coverage for each producer is determined by the national program
acreage. This acrezge 1s set to equate cotton production toc use to ensure an adequate
carryover. Clearly, Government decisions on future target prices and national program
acreage levels will depend heavily on foreign production/consumption balaaces.

G wernment decisifopnmak.rs must also consider foreign production/consumption price
responsiveness and international price levels when establishing the cotton loan rate.
A rate agbove parity with international prices could lower exports and lead to large
additions to Government stocks, The Fmergency Agricultural Act of 1978 attempts to
prevent such distortions by detailing a formula for loan rate calculatlion that
includes congideration of a IS-week average of prices of many types of cottor in
northern Eurcpe.

Current agricultural legislation in the United States 1s intended to promote
stabilization of the U.S. cotton merket. Since the U.5, aud foreign markets are
linked through trade, implementing the legislation requires an understanding of the
way in which the markets are linked and a forward look at the level and stability of

U.5. exports. In thise study, we analyze foreign cotton preduction and consumption
reglon by region.
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Objectives

Major research objectives are to:

(1) Provide projections for 1985 and 19v.. for both total fiber use and .
cotton textile use in each region of the world, accounting for
economlc growth and competitive products. 2/

(2) Provide projections for 1985 and 1990 for cotton area harvested and
yield in each region of the world. These projections provide
information on how market forces and national development plans
could combine to alter the world's geographie distribution of
cotton production in the future. Combining these data with cotton
use projections, the future level of self-sufficiency in each
geographic region may be determined,

(3) Provide projections on regional cotton rill consumption for 1985
and 1990, These, when combined with cotton production and cotton
use projections, allow the level of self-sufficiency in each region
to be further @ivided irto net cotton and net cotton textile trade
balances, For the United States, major cottom expert ccmpetitors
and potential sources for U.S. cotton textile imports are
identified.

(4) Analyze the sensitivity of the projected U.S. production and use
levels imder (a) alternative cotton and manmade fiber prices, (b)
larger than trend increases in yields in developing zountries, and
(c) larger than trend production in ceatral plan regions.

Framework for Analysis

Several resource restraints (such as limited available data) dictated the methods
used to analyze the comprehensive objectives stated above. Working within these
constraints .asulted in & simplified, yet unique, approach. An analytical model,
structured for longrun projections, was developed. Rather than undertaking extensive
statistical experimentation, we estimated simple statistical relationships and
combined these with expert judgement. Coumtry and commodity information possessed by
U.S. Department of Agriculture (USDA) enalysts was utilized to (1) validate model
projectious and, 1f necessary, replace them with point projections, and (2) provide a
pricri information to incorporate into the statistical estimation. Thus, the set of
projections developed is reasonably comsistent with both past trends and forces
expected to be important im the future. f%he projections are not mogt-likely scecarias
or forecasts; they are levels that, based on past performance and underlying
assumptions, are potentially attainable.

In pursuing an analytical approach, we had to make general and specific
assumptions to focus the scope of the study to evaluate the market parameters that are
of interest., The following major assumptions, covering all markets, are made:

2/ Actual consumption data ot fiber in processed finished product form (i.e.,
textiles) measured in raw fiber units »2.e generally not available. Throughout this
report, such consumption for fibers s.d cotton will be referred to as total fiber use
and cotton textile use (or cotton use). These terms, proxies for actual end-uss
consumption, are defined as mill consumption plee the net textile trade balance, which
is measured in equivalent raw fiber units,

e
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(1) There will be no major wars in the world between now and 1990,

(2) Cotton is viewed as a homogenous commodity; no distinction iz made among
various staples and grades.

(3) A synthetic noncellulosic £iber ccmbining the best properties of both cotton
and current state-of-the-art syuthetics will not become widely available,

(4) A low-cost Process that permits cotton to assume dll the eagy-care and
abrasilon-resistant propurties of synthetics will not become widely
avallable,

(5) There will be no technological advances in cotton production that permit
dramatic yield increases worldwide (such as multiadversity seed variety).

(6} Any sustained worldwide food production shorteges that uight occur would not
result in a major shift of land from cotton production to food productlon,

(7) The price of manmade fiber will increase relative to the price of an
equivalent amount of cotton, couwpared with prices averaged over 1974-76.

(8) Government policies on fiber consumption, production, and trade will remain
unchanged from current policies unless specified aotherwise in certain
narkets.

(9) Cotton end manmade fiber wil. compete in a mature market hetween now and
1990, especially in developed regions. Thisr means the relative price of
cotton and manmade fiher will become more important in determining the
market share of each fiber.

The analytical frameork used for projection, from a single region's viewpoint, is
presented in figure 1. The agsumed longrun condition for equilibrium in the world
cotton economy is that world cotion textile use equals world cotton miil consumption
which equals world cotton production, In any single year, this equality would hold
only approximately because of changing stock levels. In the long run, then, cotton
and cotton textile stocks are assumed not to change from their Previous year's level
for each region; hence, for the world as a whole. The use of the global equilibrium
condition results in a comsistent set of projections; the sums of all use and
production projections are equal and the sums of imports and exports for both cotton
and cotton textiles are equal,

The projection sequence begine with the projection of total fiber use, Regional
income and population projections applied to an estimated relation, which specifies
that total fiber use depends on these variables, are used to determine rhe future
regional total fiber use level, Cotton textile use in each region 1s assumncd ro
depend on total fiber use, the ratio of cotton to manmade raw fiber yricez, and other
factors determining cotton's share of fiber consumption. With total fiber use deter-
mined and manmade fiber price assumed, regional cotton nse equations may be aggregated
to form a world cottom use equation expressed as a funetion of cotton price.

Projections are developed for two levels of economic growth, alternatives T and
Ii. Alternative I projections assume Income growth rates based on the rates actually
experienced since the early sixties, They are ad}usted downward slightly because of
the slowdowm in economie growth experienced in the seventies. To reflect the
posalbility of continued siow global economic growth through 1990, we bhased
alternative II projections on income growth rates generally about 25 percent below
those used in alternative I, Chenging assumptions on income growth alters total fiber
use projections, hence, cotton use projections, Alternative TI's proiections could be
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obtaffied using the total fiber use projections of alternative I, with the assumption
of lower fiber market shares for cotton than those agsumed in alterpative I.

Different cotton use projections may also be obtained by using alternative cotton-
to-mannade fiber price ratios. The representative ratio used in this study, the
Liverpool 4 cotton price index to the U.5. polyester price, was taken tc be 1,15:1,
During 1974-76, a period of substantial fimancial losses in the manmade fiber
lndustry, this ratio averaged 1.35:1. Tha agsunption of a ratio for 1985 and 1990
lower than that recently experienced is based on the expectation that manmade fiber
prices will cover production costs and that rising costa for oil, intermediate
chemicals, energy, and plant construction and operation, will result in larger
increases in menmade fiber than cotton prices. The effects on the United Stetesz of
alternative ratios are examined in the section on the U.S, cotton market, In most
regions, the use of a2 lower cotton-to-polyestes price ratio streagthens cottun's fiber
market share and improves the proapect for expanding cotton demand.

For supply, veglonal yleids are first projected. Regional acreage reaponse
equations, which specify acreage harveeted as a function of cotton price, are
multiplied by yield to obtein production equations. When sggregated across all
regions, an equation for world cotton production, expressed as a function of cotton
price, is obtained.

A world cotton price, derived by equating world cotton use and production, is used
to project regioniyl ura and production.

The equilikration of cotton use 1n proceseed form amd production in raw fiber form
to balance markets means end-use consumption ie the fundamental determinant of the
size of the market for cotton. In other studies, mlll consumption has been used as
the starting point on the demand side. Recognizing mill consumption as simultanecusly
creating a supply of textiles and a demand for raw fiber and starting with end use
rather than mill consumptlon has several advantages. It permits provision of
information on manmade filer use and cotton textile trade, Most importantly, it
recognizes the theoretically sound belief that, in the long run, consumers ultimately
decide, through their purchasing patterns, what quantities and types of flhers the
mills process. This is a significant distinction for projecting in the long run,
because the longrun determinants of total fiber use are fewer in number and more
identifiable than those for mill consumption,

Unlike many previous studies, regiomal mill consusiption is not assumed to depend
directly on competing fiber prices although these prices are used to determine cotton
textile demand. The specificarion used for mill consumption is a consequence of the
length of the projection period. Since ndll capacity is mobile and its geographic
distribution has changed dramatically over the last two decades, no simple structural
specification could be expected to hold through 1980. Alternative investment
opportunities within a region, relative wags ratea across regions, economic growth
and government policies toward textile production and trade all help determine a
region's level of mill consumption. Both mill consunption and trade balances for
cotton are projected based on past trends and judgment.

OVERVIEW OF WORLD COTTON PROJECTIONS

Cotton has historically been the single most important textile fiber, because of
the characteristics it imparts to textiles, and its potential fer lew-cost production
in wmuch of the world. Of the textile fibers that can be used for apparel, cotton has
long had 50 percent of the world market or better. In some of the most populated
regions of the world, such as India and the People's Republic of China (PRC), cotton




continves to represent close to $0 percent of total {iber consumed. These constmption
levels bave encouraged the constryction of mill capacity snd processing firms to the
peln: where well over 100 cowntries manufacture cotton vextile prroducts, At the farm
level, at least 35 countries annually produce 106,000 ur more bales of cotton. The
gross farm value alope of the 1976 world crop totaled about $22 billion, which
centributed significantly to income, employment, anf the balance of trade in the
world's cottén producing countries. '

This section examines past trends and projected levels of total textile use,
cotton textile use, cotton mili consumption 'and production, and trade for aggregate
geographic regions. The four aggregate reglone represent the developed, developing,
and central pl=n countries, and the world as a whole. Aggregation based on economie
rather than other criteria, such as geographic, iz used because of the textile marker
similarities of the countries included in each region. (See app. table 1 for the
countries included in each region.) :

The developed countries may be generally characterized as producing little cotton
(except for tha Ihited States), having a ldw fiber market shars for cotton (usually
below 40 percent), importing cotton and cotton textiles extensively, and having mill
industriee that have faced fipanctal difficulties in the seventies because of import
competition and reduced textile demand.

The develoning comtries posaess disparate cotton production capacitiscs, In many
countries, cotton is a primary farm income generator, Yields usually ave low, but many
Tegions have considerable growth potential, and cotton often has a prominent role in
government economic plans. Developiag countries, in the aggregate, are cotton and
cotton textile exporters with growing mill capacities. Cotton's fiber market share is
usaally above 45 percent,

The central plan countries comstitute a natural grouping because of the pervasive
government influence on cotton production and use. The U,S.8.R. and the PRC are two
of the world's three largest cotton-producing countries., The large cotton importing
region of East Europe, which possesses strong trade ties with the U,5.8.R., is also
included, Orowth in mill consumption since the early sixties has been rapid in
central plan regions., Cottion's market share varies from about 36 percent in East
Europe to 50 percent in the U.S.S.R. and 88 percent in the PRG,

Fiber Use

Worldwide fiber use has enjoyed atrong and consistently positive growth over the
last decade (table 1 and fig. 2). During 1964-74, world fiber use grew at an annual
average rate of § percent. Fiber use grew more slowly In develop. . regions, and more
rapidly in both developing and central plan regions. These differences can be
accounted for by much larger population growth rates and some higher income growth
rates for individual countries in developing and central plan regions than in
developed regions., Moreover, the high per capita fiber use level in developed
reglons, 17.3 kg/person in 1974, compared with 3 and 6.2 kg/persor in developing and
central plan regions, aslso helps explain the differing growth rates. The per capita
use levels indicate the relative strengths of incentives for each region's consumers
to acquire more textile products. These levels also reflect the extent and variety of
nontextile products that consumers in each region could reasconably expect to purchase.

For all regions, the rate of growth of tota’ fiber use through 1990 is projected
to decline from past growth rates, Both the lower and higher fiber use growth

projections from 1974 through 1990 show annual average growth rates decreasging the
most in central plan regions, somewhat leass for developed reglons, and very little for
developing regions, These declines in projected fiber use growth rates result from

~J




- Table 1--World: Total fiber and cotton textile use to 1985 and 1996 1/
o o T sPer caplta: ‘Cotton _:?EE_capita:
Region2 / - :Total fiber: total : tei::t 11a ¢ Cotton : Cotton's
o = - i .use : fiber . uge ¢ textile share
: : : uge : : use - 3
: Milldon ' - Million '
: _bales  Kilograms bales Kilograms Percent
Peveloped: : -
Actual : 57.86 17.3 19.97 6.0 34.5
1985 Alt. T : 78.43 21.3 22.97 6.3 29.3
1985 Alt. 1II : 74.13 20.2 21.78 3.9 29.4
1990 Ale, I : 88.77 23.2 24.67 6.4 27.8
1990 Alc. I : §1.93 21.4 22.80 5.0 27.8
Developing: :
Actual : 26.37 3.0 i7.45 2.0 66.9
1985 Alt, I : 40.10 3.4 23.89 2.1 59.6
1985 Alt, X1 : 36.35 3.1 21.64 1.9 58.5
19%0 Alt, I : 49.46 3.7 27.56 2.1 55.7
1990 Alt. II H 42.99 3.2 24,20 1.8 56.3
Central Plan: :
: Actual : 36.23 6.2 23.10 3.9 63.8
i 1985 Ale. I s 50.62 7.4 28.74% 4.2 56.8
E 1985 Altr. II H 46.36 6.8 26.52 3.9 37.2
1990 Alt, I : 57.67 8.0 31.33 4.3 54.3
1 1990 Alec. II H 51.90 7.2 28.20 3.9 54.3
* f World: :
o Actual : 120.46 6.7 60.71 3.4 50.4
G 1985 Alt. 1 : 169.15 7.6 75.60 3.4 44.7
1985 Alt. II H 156.83 7.1 69.94 3.2 44.6
1 1990 Alt. 1 : 195.90. 8.0 83.56 3.4 42.7
i 1990 Alt, II : 176.82 7.3 75.20 3.1 42.5

1/ The cotton-to-polyester Price ratio {s assumed to be 1.15:1. Tot “s may
not add due to rounding. Note that total fiber use 1s given in equivalent cot-
ton bales for comparison purposes. The conversion factor between bales and the
usual metric ton measure for total fiber use in raw fiber equivalent is 1 metric
ton=4.593 bales.

2/ Actual data for all regions are for the 1974 calendar year. This is the
last year for which end-use consumption data are avallable.
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slightly lcwer income and population growrh projections than those actuelly
experienced over the sixties apd early seventies, '
N ,

Both the per capita and absolute levels of total fiber use are projected to
increase over 1974 levels in all regions, despite declining growth rates. In fact,
examination of the.absqgutg%prpjectad levels reveals an encouraging view of the total
world fibe® ‘market. The, average annual pain in total fiber use during 1964-7/4 was
3.9-million-equivalens bales of cotton. Through 1990, the lower demand projections
call for an average almual world gain of 3.5 miliigm bales, while the higher demand
projecticens set the gain at 4.7 million bales.

Across the regilons of the world, the share of toral fiber uge occupled by cotton
textlles has behaved erratiecall » In some regions, such aa Egypt and Sudan, it hag
risen. In others, such as Turkey, it has declined at a slow, steady rate. In the
Unitad States ang many other developed regions, cotton's ghare fell s8lowly at first,
accelerated during the sixtles, and returned to a very slow decline in the seventies.
For the world as a whole, the decline in cotton's share wag ateady from 1960 to 1971,
falling from 68 to 51 petcent of the fiber market {fig. 3). Since then, it has
remained close to 50 pazcent. Until the early sixties, manmade cellulosic fibers,
rayon aud acetats, were cotton's main competition. Since then, primarily noncel-
lulosic fibers, especlally polyeater, have been cotton's competitor,

manmade fiber plants, availability of homegrown cotton, and social custom (such as the
affinity for wall-to-wall carpeting manifested in the United States) to government
policies promoting or discouraging cotton use. Thig impetus behind cotton's decline
has mainly been provided by consumer preference for easy-care and abrasion-resistant

COTTON'S SHARE OF THE TOTAL FiBER MARKET:
ACTUAL AND PROJECTED LEVELS
PERCENT
80— _
60 — _
mmwwwg-;-_uum......... Alternativ
40 (— TESSSTuonoe
Equivalent Afternativa &
20— —
0 ;Ilall|I:|I|1!||I|11||I|1!f:|t|||1
1960 63 ‘66 '63 72 1% '8 '8 B4 ‘87 '
ATHE LOWER SHARE PROJECTIONS ARE THE SHARES IMPLIED BY DIVIDING THE TOTAL FIBER USE
PROJECTIONS OF ALTERNATIVE | INTO THE COTTON USE PROJECTIONS OF ALTERNATIVE i,
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fabrics that could be made from a fiber that is price competitive with cotton. A
continuation of this impetus with an accompanying worldwide decline in cotton's share
.8 projected through 1990.

The erosion of cotton's share of the world fiber market is projected to proceed at
a slightly declining rate, from 50 percent of the market in 1974, to slightly less
than 45 percent in 1985, and less than 43 percent in 1990. The average annual rate of
decline is 1.l percent over the first 1l years falling to 0.9 percent over the last 5,
compared with an anpnual average rate of decline of 1.5 percent experienced during
1964-74, This slowdown results from projected increased price competition between
manmade fibera and cotton. -

Also slowing cotton's decline are ever-inereasing limitations on apparel
substitution opportunities for manmade fiber in many regions whose cotton share is
presently below 50 percent. Such Iimitations simply follow from fewer available end
useg in cotton which manmade fiber could pessibly capture. In addition, end-use
requirements limit substitution. The projected slowdown in the declimne of cotton's
share means the demand-increasiang influences of population and Income growth will be
more strongly felt as the projeciion period proceeds. Pressure will mount for greater
cotton use and production, and for U.S. exports, as 1990 approaches.

Projectione for world cotton use show a slight decline in annual average growth
rates compared with the rate experienced during 1964-74 (fig. 4). This is due partly
to the lower than historical income and population projections and partly to the
centinued loss of cotton's market share. Since cotton's market share is already .
liwest in developed regious, small positive growth rates are projected for cotton use
compared with the recent negative historical rate,

In developing regions, future demand for cotton appears strongj growth projections
bracket the past rate. The largest decline from past growth is projected for central
plan regions. Although their rate of growth of cotton use was the largest of the
three regions during 1964-74, thelr anticipated increases in manmade fiber productien

capacity are expected to provide strong competitlon for cotton over the next decade.
Overall, the projections indicate that the current pause in the growth of world demand
for cotton 1s temporary.

Cotton Producticn

The inecreases in world cotton production over the last two decades have come
almost exclusively through yield increases. Anoual cotton area harvested has usually
been close to the 1964-77 average of 32.2 million hectares. Yield, however, advanced
from 350 kg/ha to approximately 430 kg/ha over the same period.

In table 2, world production projections, derived from aggregated regional projec~
tions, show gains in both yield and area under the higher demand alternative. Area
gains reflect increased production potential in Other South America, Turkey, Sudan,
Other Africa, Pakistan, and the U.S5.S5.R. No major area expansions are foreseen in
other regions. Yield increases are projected to continue at an annual average rate of
1.3 percent, compared with the somewhat higher 1.7 percent averaged during 1954-77.

World cotton production through 1990, as with cotton use, is projected to grow at
a rate close to past levels under the higher demand alternative (fig. 5). Under the
lower demand altermnative, the rate is projected to be two-thirds of the past rate.
Over the projection period, growth in production in developed regions is projected to
increase over past rates, The past rate of l.4 percent, however, reflects much
instability in U.S. production because of policies designed to reduce stocks in the
sixties and some sbnormally low yields. In developing regions, the past growth rate
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Table 2-~World:

Cotton area, yield, and prodﬁction to 1985

and 1990 1/

Region 2/ X Area ; Yield ; Production
: 1,000 Kilograms
: kilograms Per hectare Million bales
Developed: :
Actual : 5,356 553 13.62
1985 Alt. I H 5,136 582 13.72
1985 Al1e. I H 4,172 382 11.15
19%0 Ale. 1 H 5,353 589 14.49
1590 AIt. IT : 4,101 589 11.10
Developing: H
Actual : 18,656 286 24.54
1985 Ale. T : 20,939 340 32.71
1985 Alt. II : 19,478 kil 29,62
1990 Alt. I : 21,835 366 36.66
19%0 Alt., II : 1¢,597 352 31.59
Central Plan: :
Actual 3 7,931 629 22.91
1985 Alt. 1 : 8,296 766 29.17
1985 Alt. IT : 8,296 766 29.17
19%0 Alt. I : 8,496 831 32.41
1990 Alt. II : 8,496 831 32.41
World : _
Actugl : 31,940 416 61.06
1985 Alt. I : 34,371 479 75.60
1985 Alt. IT H 31,946 477 65.94
1990 Alt. I : 35,684 510 83.56
1990 Ait. 1T : 32,194 509 75.20
1/ The cotton-to-polyester price ratio 1s assumed to be 1.15:1. Totals may

not add lue to rounding.
2/ Actaal data are avera

data are used.
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is bracketed by the alternative projected rates. In central plan regions, a declining
growth rate similar fo the one projected for central plan cotton use is indieated,
This decline is partially the result of a smaller yield growth im the PRC compared to
1ts strong historical yileld gaing, In additlon, the tremendous yield gains of the
past decade in the U.S.5.R. are not likely to be duplicated over the next decade.

The central plan production projecticns are assumed to be identical under alter-
natives I and II and not responsive to changes in projected cotton prices. This
assumption is made because the lower level cotton use projections for central plan
reglons and the rest of the world, if realized, do not necessarily imply concomitant
central plan reduced production. The U.S.5.R. has been very successful In increasing
area and yield, and the PRC has been very successful in increasing yield, achievements
both countries will likely try to maintain., In addition, the foreign exchange
sarnings from the exports of raw cotton from the U.S8.5.R. and processed cotton from
the PRC provide incentives for maintaining production despite projections of reducad
grovth rates for cotton textile use. 3/

Lotton Mi11l Consumption and “'rade Balances

Cotton mill consumption projections are the most imcertain of all projections.
They ars based on the rate, over the last two decades, at wiich individual regions
established spindles and looms. The peographic distribution of mill congsumpticn
chauged between 1960-63 and 1973-76 as follows: (1) in developed regioms, the share
of world mill consumption fell from 43 to 27 percent, (2} in developing regions, it
grew from 27 tc 34 percent, and 3} in central plan regioms, it pgrew from 31 to «U
percent., These figures reflect the gravitation of mill capacity toward countries with
low wages aud government-supported textile industries, Other factors include
raduction in textile trade, and degire to satisfy growing domestic demand for more
textile products.

Projections (in table 3} under both the demand alternatives show the following
patterns in world mill consumption shares by 1990: (1) a continuing fall to about 20
percent in developed regions, (2) a continuing rise to near 40 percent in developing
regions, and {3} holding steady at about 40 percent in central planr regioms.
Developing regions with low wages appear headed for the largest gaim in mill
consumption. In addition to lower labor costs and higher global cotton demand, this
projected gain I1s made possible by coutinuing stagnation in the mill industries of
developed regions. In developing countries, additfional impetus is provided by
development of new manmade fiber production capacity and government emphasis on
textile production and exports. Horeover, the current trend toward removing
impediments to international trade in textiles will promote the exports of developing
countries.

These projections imply very strong pressure In developed regions to increase
thelr current net cotten textile trade deficit which stood at 3.3 million bales in
1974, It is projected to continually rise, possibly more than doubling by 1990 under
strong demand (alternative I) and to be near this high level even under wesker demand
{alternative II}. In developing regiona, with mill consumption rapidly rising, the
1,7-million-bale surplus of 1974 is projected to more than triple by 1990, For
central plan regions, under both alternatives, the 1974 textile trade surplus of 0.9
million bales could nearly double by 1985, but remain at the 1985 level to 1990 as
textile imports of the U.S.5.R. and East Europe grow in the latter part of the
elghties, which would offset increases-in PRC textile exports.

3/ The aseumption of fixed central plan production under alternative II is relaxed,

and an egamination of the effects on the United States is provided in the next
section,

15

R Sl s

vt S P

e R
'.a—.\'.-‘-.-.-g‘- it B T




|
Table 3--World: Cotton supply ani utilization to 1985 and 1990 i/
: f f Net raw f f Net cotten f :
; Reglon 2/ ;Production; ;2?2??; ;coniﬁggiion; textile ;CottoES:eLtile :
j . : Y . : exports 3/ , !
i H :
‘ : Million bales
Developed: : i i
Actual : 13,82 -2.67 15.46 ~3.33 18.97 :
1985 Alt. I : 13.72 -2.80 16.52 -6.45 22.97 :
1985 Ait. I :+ 11.15 -4.48 15,63 -6.15 21.78 ;
1990 Alt. I :  14.49 -2.45 16.94 -7.73 24.67 '
1990 Alt. II : 11.10 - 4.60 15. 70 -7,10 22.80 ;
: |
Devaloping: : :
! Aetual T 24.54 3.16 21.01 1.71 17.65 f
1985 Alt. 1 32.71 3.94 28.77 4.88 23.89 ;
1985 Alt. II : 29.62 3.49 26.13 4,49 21.64
1990 Alt, 1 : 36.65 2.99 33.67 6.11 27.56 :
1990 Alt, II :  31.69 2.03 29.66 5.46 24.20 2
Central Plan: :
Actual : 22,91 -1.11 24,97 .94 23.10
1985 Alt. I : 29.17 -1.15 30.32 1.58 28.74 ‘
1985 Alc. II : 29.17 1.00 28.18 1.66 24,.52 f ’
1990 Alt. I : 32.41 -.55 32.96 1.62 31.33 -
1990 Alt. II : 32.41 2.57 29,84 1.64 28.20
World: :
Actual : 61.06 - 61.44 - 60.71
1985 Alt, I 75.60 - 75.60 — 75.60
1985 Alt. II : 69.94 - 69.94 - 69.94
1990 Ale. T 83.56 - 83.56 - 83.56
1990 Alt, I : 75.20 — 75.20 - 75.20
‘lfvThe cotton-ro-polyester price ratio is assumed to be 1.15:1. Totals may .o
not add due to counding, A
2/ Actual data are averages of the 1976 and 1977 crop ¥-ars for production, ' :
; net cotton trade, and mill consumption; some data are preliminary. Remaining i
! data are for the 1974 calendar year, i
3/ Minus sign denotes net import balance, j
—-=Not applicable. ]
;
16 ‘
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On the raw cotton trade side of the market, the developed regions are projected to
remain significantly in deficit for 1985 and 1990 under either demand alternative.
Toward the end of the projection periecd, under alternative I, the high U.S. supply
elarticity could he respousible for reducing the deficit if the smaller rate of
decline in cotton'’s market share and trend growth in demand puts pressure on price.
Under alternative I1, the large increase in the trade deficits primarily results from
reductions in U.S. productilon and exports. Developing regions are projected to
increase net exports from the 1876/77-1977/78 average level of 3.2 miilion bales.
Under higher or lower world demand, exports could rise during the projection period,
but £all back near or below current levels 1f wWill consumption accelerates as
projected.

Developing regions encourage textile production because of its high labor and iow
capital requirements, and potential capacity for high foreign exchange earnings. Thus,
mill comsumption is expected to advance faster than either cotton production or end-
use consumption, Im central plan regilons, the 1,l-million-bale import deficit of
1976/77-1977/78 could remain near this level under pressure {rom the PRC and East
Europe, under strong demand (alternative I). In the longer tun, the magnitude of the
central plan deficit will primarily depend on area and yleld responses in the U.8.5.R.
and its consequent export policy. Under weaker demand {alternative IT) the central
plan production projections are assumed to be the same as under strong demand. Hence,
the low domestic demand levels mean large increases in exportable production, which
explains the change to a net cotton trade surplus under lower demand,

Horld Trade Share of the United States

A measure of the volume of world raw cotton trade and the U.8, trade share may be
determined by aggregating indivijual regional projections. Under alternative I, total
exports, assumed to equal imports, are 20.9 and 23.3 million bales in 1985 and 1990,
Tespectively, with the U.S. share sbout 27 percent., Under alternative I1 demand,
total trade falls to about 18.8 million bales in both 1985 and 1990, and the U.S.
share is about 19 percent. Thesge numbers compare favorably with the 18-million-bale
level of world exports averaged during 1974~76, and they bracket the U.S5., share of 22
percent averaged over this pericd. The projected decline in the U.S. share under the
lowetr use alternative may be attributed to the U.S. pesition as one of the most price
elastic members, for both demand and supply, of the major cotton exporting countries.

THE MARKET FOR COTTON IN THE UNITED STATES

Projectlous for key market variables are presented and analyzed in view of
historical trends and demand and supply determining factors. Some of the assumptions
used in alternative I and IT projections are altered and the subsequent effects
examined,

Market Projections

Throughout the seventies, a major development in the U,S. cotton market has been
the increased interreiationship with foreign cotton producing and consuming natious.
This. trend will continue through 1990, Although raw cotton exports will depend on
world income, population, and manmade fiber growth, they will occupy an inereaaingly
prominent position in total domestic disappearance. Net cotton textile imports wili
likely increase.
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Twc primary issues in the domestic market in 1978 rortend further international
dependence: U.S. Government attempts to (1) implement the world's most stringent dust
standards throughout the cotton processing industry and (2) gendually raise quotas and
relax tariffs on imported textiles. Implementation of the dunt standards will affect
U.5, mill consumption through substitution of manmade fiber und iwmported cottom yarns
for domestic cotton. Bilateral trade agreements provi. - for moderate yearly inereases
in quantities of cotton and other textiles allowed to enter. the Urnited States from
abroad, Tariff negotiations now unizrway could reduce taviffs. This reduction wunld
further hinder mill consumption by increasing the compet.tive position of foreign
textile producers. The eventual impacts of these measures depend ot: the Jdegree to
which they are imposed. 'The primary impact on alternatives I and II projections would
be the exportation of domestie mill capacity to foreign nztions and the consequent
alteration of V.5, trade balances. Impacts on longrun projections of production and
end-use consumption would be far less significant,

For dust standards, quotas, and tariffs, the current uncertainty concerning

legislated levels, areas of coverage, and timing preclude their explicit consideration-

in the projections appearing in this report, Yet, the apparent certainties that some
dust standards will be imposed and trade liberalization will continue have influenced
the projections by eliminating from consideration increases in mill consumption above
recently experilenced levels. With some future Government intervention in the domestie
market and the expected competition from manmade fiber, cotton production, mill con-
sumption, and per capita use in the United States are expected to remain near levels
averaged since 1974 and could increase slightly by 1990.

Fiber Use and Textile Trade

Total filier use in the United States rose steadily throughout the sixties and
early seventies, peaking at 27-million-equivalent cotton bales in 1973. In the face
of world reression, fiber use fell in 1974 and 1975 to a low of 22.6 million bales,
but rebounded to 26.6 million by 1977. (These totals are not adjusted for changes in
manufacturers' and trade inventories.) Despite a high level of per capita income in
the United States, this growth implies a per capita fiber use income elasticity higher
than that estimated for most other regions of the world (see the appendix for esti-
mated regicnal income elasticities). Several factors in the United States explain
this high response: avallability of manmade fiber, a variety of manufactured fiber
products available, fashion consclousness, taste changes inspired by heavy textile
promotion, the level of wealth, the distribution of income, and the relatively little
Government intervention in the textile industry compared with that in many other
countries,

Based on increased environmental considerations and continued declining energy
availability, an income prowth rate of 3.1 percent per year, slightly lower than the
3.5 percent averaged during 1960~76, 18 used to project U.S. fiber use under aliterna-
tive I. Under alternative I1, a 25-percent reductinn, or 2.33 rercent per year, is
assumed. Projected levels show annual average gains in total fiber use of over
900,000 bales under alternative T and near 700,000 bales under alternative IT through-
out the projection period (table 4). Annual gains during 1960-77 averaged 750,000
bales with an annual average growth rate of 3,9 percent: alternative I and II projec~
tions represent reduced future growth rates of about 3.1 and 2.5 percent,
respectively, -

The long decline in cotton's share of total fiber use has moderated since reaching
30 percent in 1973; for 1977, it was 27 percent. Desplte an expected rise in mammade
fiber price relative to cotton price, a continued decline in cotton's share through
1990 is foreseen. Since many end-use markets have already complately or extensively
substituted manmade fiber for cotten, moderate reductions to cotton shares of 24
percent in 1985 and 22 percent in 1990 are projected. These shares provide for small
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Table 4--United States: Cotton supply and utilization and tocal fiber use, selected Years, actual i960-77, ard rojected 1985 and 1590

H Het Net

: Taw i3] cotton
Production : cotton - textile

: eXporte consumption eXports

: 1/ :

Cotton Fer capita Total
textile cotton

: textile use

Per capita
total
fiber use

Area
hervested

Cotton's

ield
e ahare

v B Ak

-
:

1,000 Kilograms/
hectarss fiectare 1,000 bales

1960 £,195 300 14,238 8 355

®1 Wk wm wr 28 4d wm en oen owe ae

1955 : 5,510 581 14,528 9,596 18,343

1970 4,514 10,152 8,204 21,147

1974 5,086 11,540 5,860 23,497

CERE LI DRI YRS e

1975 : 3,560 8,302 73250 22,554
1976 4,417 10,581 6,674 25,198

1977 3,374 14,389 6,509 26,580

.
H
.
.
]
.
H
]
H
¥

H

1585
Alt. T

-

4,784 12,436 6,860 33,934

LTI

Alt. IZ : 3,850 10,112 8,430 31,599

1540
Ake, T 4,985 13,0935 6,500 38,688

Alt, 1I 3,824 10,046 6,400 35,517

LTI I TR T

A/ tnue sign denctes ner faporta,

Sourcea: Cotton area, yield, praoduction, trade, end ziil congumption, 1960-77 from FAS; cotton textile trade snd use and total £iber use,
1860~74 from FAQ, amd 1975-77 from CER/ESCE,
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gains from 1977 levels in U.S. domestic cotton use by 1985 and 1990 under alternacive
I} under alternative II, the gains are about twice as large. Future per capita cotton
use would range from 6.9 to 7.5 kilograms, bracketing the actual 1977 level of 7.3.

: Major considerations in projecting U.S. mill consumption are the mill response to
rising manmade fiber prices, levels of protection in textile trade, and envirommental
legislation, specifically cotton dust regulations. Based on 2 more favorable cotton-
to-polyester price ratio, 1.15:1, than the 1.35:1 averaged during 1974-76 and a
stabilized per capita cotton use, mill coneumption could reach 6.8 million bales in
1985 and 1990 under alternstive I. This implies a deficit net textile trade balance
near 1.3 million equivalent bales in 1985, rising as high as 1.7 million bales in
1990. Numerous combinations of import and export levels yield these trade figures.

Although only net balances are projected, the reader who wants an idea of the
relevant ranges of import and export growth that make up the projected net balances
can caleulate a sample set of projected growth rates from actual 1977 data. Rates
consistent with the alternative I trade balance projections are near an 0.5-percent
annual expansion of cotton textiia exports and clogse to a S5-percent annual expansion
in imports. Such a possible export increase reflects a eontinuing reduction in 17.5.
production cost relative to that of many Western European countries (for certain types
of texililes), desirabllity of American-quality textiles, and expected irncreases in
U.S. textiles exported to be made into apparel and imported back to the United States
(known as 807 importe).

Such a possible rate of increase in imports is slightly less than actually
experienced since 1968, when U.S. mill congsumption cf cotton began =z rapid
contraction; it iz also less than the maximum of 6 percent per year, the bilateral
agreement growth rate guideline of the Multifiber Arrangement. MHowever, the increase
does represent a growth in the import share of domestic cottom use from 19 percent in
1976 to 24 percent in 1985 and 29 percent in 1990,

Under alternative II, mill consumption is projected at 6.4 mfllion bales in 1985
and 1990. The net textile trade deficit ranges from 1.3 million bales in 1985 to 1.4
adllion bales in 1990. As might be expected, these deficit levels are less than those
projected under alternative I, Reasonably expected textile export and import annual
growth rates for which the projected deficits are cousistent are 0.5 percent and 3.5
percent, rates smaller than those that yield the higher demand deficits. Under these
growtn rates, the import share of domestic cotton use would rise to 22 percent in 1985
and 24 percent by 1990,

Cotton Production and Trade 4/

U.8. cotton production during the last decade comtinued to be characterized by the
game production shifts that marked earlier years. The Southwest and Delta regions
each have maintained their shares of total production at about onre-third. The
remaining third, equally divided between the West and Southeast 25 years ago, is now
almost entirely accounted for by the West. In 1977, the West's share had reached 29
percent of total praduction while the Southeast was down to 4 percent, Since yields
have remained relatively constant in the Weit and trended up slightly in the
Southeast, these production changes have resulted from harvested acreage shifts from
east to weat (fig. 6).

ﬁ] U.S. cotton production regions include the following States: Southeast-Virginia,
North Carolina, South Carolina, Geocrgia, Florida, and Algbama; Delta~Missouri,
Arkansas, Tennessee, Mississippi, Louisiana, I1linois, and Kentucky: Southwest-Texas,
Oklahoma, and Kansas; West~California, Arizona, New Mexico, and Nevada.
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Figure 6

The acreage shifts primarily reflect the ideal cotton growing conditions of the
West. A long growing season, fertile soils, large flat contiguous areas over which to
spread capital costs, little damage from pests, and moisture contrel have resulted in
higher yields and lower per unit production costs, on average, than elsewhere in the
Nation. In additien, quality of western cotton has usually meant higher prices
received for the growers. Although yields were above normal for the Delta and the
Southwest and below normal for the Southeast in 1977, the following production costs,
in cents/pound, based on harvested acreage for 1977, excluding land, reflect the cost
disadvantage of the Southeast: West, 50; Southwest!, 46; Delta, 56; Southeast, 99,

Governmynt programs have also provided an additional impetus for westward
Production migration. Marketing quotas before 1971 discouraged western expansion
beyond allotments. Although the quotas were eliminated in 1971, minimum 15
cents/pound program Payments with bonuses for small farmers maintained the pre-1971
level of planted acreage in the Southeast until 1974, when these policies were
eliminated.

Acreage shifts will likely continue, although more slowly, from the Southesst to
California, California's cotton expansion will be limited by the avallability of
irrigation water, especially in the Imperial Valley. In the San Joaquin Valley, water
is an important determinant of total acreage. However, returns on competitive crops
are expected to have more impact in explaining amounts of acreage planted to cottom
than in the Imperial Valiey where vegetable, vine, and tree crops are well estab—
lished. This shift implies a continued rise in average /.S, yields.

The rise, however, will be mitigated, to some extent, by long-term yield and/or
acreage reductiom in the Southwest's irrigated cotton region (Arizona, New Mexico, and
far western Texas) and the Texas Plains where yields now average 800 kilograms/hectare
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or more. These areas face water-related problems, including water aveilability,
increased salinity, and riaing costs, because of increased pumping 1ifts from a
declining water table and rising natural gas prices. In the longer run, some cotton
acresge reductions may occur in the most critical areas; in other areas, lesg-
intensive water vse will probably be reflected in reduced yields but not significant
acreage changes, as cotton is expected to be the hest restricted-water alternative.

In the Delta, the remaining major cotton-preducing region, acreage or yield levels
are not projected to change gignificantly from those averaged during the last seveval
Years. Area gtability is based on the comparative advamtage of cotton, the assumption
of uwo chronic, significant change in the cotton/soybean price ratio, and only moderate
increases in rice production. With the above forces in mind, and no major
breakthroughs in development of multladversity -otton varieties expected, yields in
1985 and 1990 are projected to be 566 and 5372 kilograms/hectare. These levels are
slightly telow the unusually high yield of 583 kilograms/hectare in 1977/78.

For harveatéd acreage, the 1972/73-1577/78 average, 4.76 million hectares, was
taken as a level from which price-induced changes could be calculated, This average
is assumed to hold for 1985 and 1990 and for aiternatives I and II in view of little
or no apparent tremd in acreage in the past decade, after acreage has been adjusted
for effects of changing prices and Governmert policies, A longrun price elasticity of
acreage response of 1.71 is used (5). 5/ Under alternative I, at the world market
clearing prices, sbout 30,000~ and 230,000-hectare increases over the 1972/73-1977/78
average are projected for 1985 and 1990. The implied production forecasts of 12.8 and
13.1 million bales also exceed the 1872/73-1977/78 average of 11.9 million bales.
Under lcwer demand, 1985 and 1990 ares projections are 865,000 and 671,000 hectares
below the 1872/73-1977/78 average while production would fall about 1.8 million bales
below the average.

Potential U.S. net cotton exports, defined as the difference between production
and will comsumption, vary from 3.6 to 6.3 million bales, compared with 4.8 million
bales averaged during 1972/73-1977/78. These net figures are virtmally all exports
gince imports sre minimal. Under alternative I, world cotton use rises strongly. The
large production respongiveneas of the United States to such conditions in the world
market suggests increasing exports as the projection period proceeds. Under alter-
native II, the foreign production increases throughout the projection period keep pace
with advances in foreign cotton use. This implies little change, over time, in the
depressed 3.6~ to 3.7-million~bale level of U.8. exports.

Effects of Possible International Demand
and Supply Developments

The alternative I and II projections show the size of the U.S. cotton market
depends greatly on the rate of growth of world demand for cotton and the foreign
production response. Besides changes in income, other developments could affect the
U.S. cotton market. Three possible Jevelopments are examined.

Alternative Cotton/Polysster Price Relationships

Projections for U.S. production and utilization assume a cotton~to~poiyester price
ratio ¢f 1.15:1. Considerable uncertainty exists regarding the future movement of
polyeeter price because of impacts pessible from energy availability. Thus, the
sensitivity of U.S. market variables to alternative polyester price movements was
investigated (table 5), A price-dependent will demand was used; based on previous
research (4), a mill demand price elasticity of -0.25 was assumed. This elasticity

5/ Underscored numbers in parentheses refer to references listed at the end of this
report.,
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Table 5—United States: Supply and utilization projections to 1985 and 1990 under alternative cotton and
polyeater prices 1/

P : :Net raw! Mill  :Net cotton: Cotton : Per caplta : .
Area Yield :Production: cotton :consumption: textile :textile: cottom 3 cﬂ;;t:u;s

Alternative harvested®
H : teXports: 2/ : exports : wuse itomille use:

1,000 Eilograms/
hectares hectare Million baled me—m—cace Kilogranms Parcent

ap 86 80 Wbk bé |be am gy

1385:
Alternative I 4,784 566 6.80 ~-1.34 7.5 24

Low cotton—to-

polyester price 4,899 566 5.95 -1.50 7.8 25

High cotton-to-

polyester price 4,669 566 6.65 -1.19 7.3 23

T TR

1990:
Altemative 1

wow cotton-to-
polester price

High cotton-to-
prolester price

CIRCTIN TR TR TSN T R 1Y

1/ The alternative I (base) sclutions assume a cotton-to-polyester price ratio of 1.15:1. This is varied + 0.1 to
obtailn the other two alternatives,
2/ A mill congumption elasticity, with respect to the cotton-to~polyester price ratio, of =0.25 is ssaumed.




could chaige to the extent that the historical substitution relationship shared by
cotton snd polyester moves in the direction of complementarity as blending ratios
become standardized. ;

Using alternative I demand, the cotton-to-polyester price ratio is altered by 0.1 :
around the 1.15:1 level. Thue, the ratic for the high cotton-to-polyester price
alternative is 1.25 and for the low cotton-to-polyester price alternative, 1.05. From
these lavels, market-clearing cotton supply prices may be determined and implied
polyester prices derived., TFor the range of possible cotton prices, the different
. implied polyester prices appear to act as reasonable bounds on expected price movement
) based on currently available polyester production cost studies and the actual average
' polyester price of 51 cents/pound during 1976-77. It can be shown that relatively
larger changes in the implied polyester price than in the cotton-price occur when
their ratio is varied. This results from use of an aggregate world supply price -
2lasticity that exceeds the world demand price elasticity.

A change in price effects a change in the same direction of 300,000 to 356,000
bales in 1985 and 1990 in both cotton productiecn and cotton textile use. However,
only half of the production and use changes are reflected in increases or decreases in
farm sales to domestic wmills. The othsv half would be reflected in changes in trade.
With a will consumption level of 6.8 million bales, the implied longrun price
elasticity of export demand facing the United States, with average values of projected
variables, 18 -0.68.

Alternative ¥ield Increases in Developing Countries

Since many of the regional yields used in deriving the accepted projections are
based on judgment, a variety of subjective and empirically derived factors influence
the determination of the projected yields. An important question to answer when
projecting yield ies whether more or less intensive use of production inputs on cotton
ares will result. For all 21 regions, increases in ylelds over past-levels are
projected; some are small, some moderate, and a few will require pervasive changes in
input-supplying and related industries. 1In all cases, the yleld projections imply a
judgment as to a region's rate of agrieultural sector growth.

Since it was one of the objectives of this report and for several other reasons,
it is of interest to analyze the effects ' 2 U.S. domestic cotton acreage, production,
and so on, of larger than expected agricultural sector (hence, yield) growth in
developing countries. The developing countries, through national and international
agenclies, are develeoping plans that place some emphasis on cotton r.coduction in
developing countries. From the U.S. cotton farmers' viewpoint, such an analysis may
be seen as a possible worst-case alternative. Finally, from a technical viewpoint,
wany of the accepted yield projections are below linear trend projections. The latter
are often used as & base or standard for comparison.

The issue of unusually large foreign production increases is examined by
increasing the yield variable in developing regions. The projected yields of
developed and central plan countries are held fixed at the levels accepted for
slternatives I and II. The yields of developing countries are increased over the
accepted levels by a measure based on the historical variability of actual past
yields. 6/ For 1985, they are raised from the projected 344 kilograms/hectare to 367

'gj The measure used is one standard error estimnted from tremd (SEET). Regional
SEET's appear in the appendix. At the equilibrium price and world production levels
of alternative I, the increase is 2.3 million bales in production in developing
regions in 1985 and 2.5 million bales in 1990. This is a yileld increase of about 7
percent in developing countries above what would have been projected otherwise. The
initial supply increase will, of course, be mitigated by the resulting decline in
price and the consegquent contractien in planted area.
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kilograms/hectare, For 1890, they are increased from 367 to 392 kilograms/hectare.
Alternative T demand levels are used in the analysis (tsble 6). /

The additional inereage in foreign production reduces U.8, cotton exports about
1.2 million bales in 1985 and 1990. Domestic consumption, hawever, increases under a
declining world cotton price. Thus, production declines less (1.1 million bales) than
exports., In addition to the effect of lost exporte, the value of production is eroded
by the close to 4 cents/pound decline in the equilibrium world market clearing price.
The declines in U.S. production and world price are about 8 to 9 percent and 6
percent, respectively,

For additicnal perspective, the results under high yields may be compared with the
current situation, Over 1676/77-1977/78, exports and production in the United States
averaged 5,23 and 12.49 million bales. The high yield situation (table 6) represents,
in 1890, declines of 2 percent in U.S. exports and & percent in ¥.S. production,

Shifts in Prodaction in Central Plan Countries
Under Lower Cotton Demand

The lower demand alternative examines the effects of reduced world demand for
cotton. As previously described, the demand-slde reduction may be viewed as resulting
from either a {1} reduction in income growth rates, bunce, reduction in total fiber
and cotton use or (2} the alternative I total-fiber use projection combined with a
smaller cotton share projection (see the appendiy;. In the United States, for
example, cotton's shares under the first interpretation are 24 and 22 percent in 1985
and 1990, respectively., Under the second, they would be 23 and 20 percent,
respectively. The global reduction in cotton use under lower demand, then, puts
dovnward pressure on prices and net returns to cotton producers,

The lower demand alternative, however, makes no allowance for reductions, belew
those of the higher demand projections, in production in central plan regions.
Because of reduced farm revenues, reductions in area harvested in hoth developed and
developing countries were made under alternative II. Such a response for central plan
regions, vhile not neceasarily expected, could appreciably increase U.S. exports,
However, it is possible that reductions in cotton use in central plan regions could
reduc pressure for more planted area, Realization of the reduced central plan use
assun., . under alternative IT might be predicated on lowered production., Moreover,
reduced global use might be perceived by planners as affecting potential Soviet export
sales and causing area restriction. Hence, we examine the sensitiyity of the low uge
Projections to a reduction in central plan production (table 7).

For 1985, area harvested in the U.S.8.R. is taken to bLe the 1971/72-1976/77
average plus one-half the increase above this level that is projected for 1985 under
the higher demand alternative. Teo thig, one-half the projected increase from 1985 to
1990 under higher demand was added to obtain the 1990 lower demand area projection.
The PRC area for 1985 and 1990 was taken to be the 1971/72-1976/77 average area.
Total central plan production, then, is 0.86 and 1.17 million bales below the
alternative I projections in 1985 and 1990, respectively.

7/ Some regional base harvested areas throughout the werld used in the alternative I
analysig are reduced for the alternative II analysis, Yields, however, remain
unchanged. This may be optimistic in that the lowered net returns to producers under
alternative II could result in less intensive input application and revision of
Government plang to promote increasses in irrigated area, reduced rate of adoption of
cotton farming technology, and so on. Thus, g high-yield alternative iz deyeloping
countries under alternative I income growth was not examined; however, such an
analysis would certainly show reduced U.S. cotton production and export projections,
vell below their already depressed alternative II levels of about 10 and 3.7 millien
bales,
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Table G6-—-United States: Supply and utilization projections to 1985 and 1950 under a high~yield altsroative in
developing countries 1/

iNet raws Mill :Net cotton: Cotton : Fer capita & Cotton's
Production: cotton :consumption: textile :textile: cottom share
:¢Xports! 2 i exports : ws: itextile use:

Ares Yield

Alternative harwmsted f

1,000 Kilograms/
hectares _hectare @ = =  «rm————e == Million bales - Eilograms Percent

1985:
Alternative 1

High yield

1990:

Alternative I

High vield

TE OGS A% We BN R B bk e mE mA B ke s ms ws 4 ¥4 mm s ae e

1/ The alternative I and high yield solutions assume g cotton~to~polyester price ratio of 1.15:1.
2/ A mill consumption elasticity, with respect to the cottor-to-polyester price ratio, of ~0.25 is aescumed.




Table 7--United States: Supply and utilfization projectiome to 1985 and 1990 under the lower cotton
altervative 1/

1 1 HNet -: : Net sPer caplta®
Mill Cotton ~¥T ©&P '
t TEW 1 : cotton : ! cotton Cotteon's
Seonsunptl )
: cotton Bn:tex:ile:tE::i1e= textile ghare

$eXpoTis: = texporks : use

Atea !
harvested:

¥ield Production

Alternative

-
-
-
-
*

"

1,000 FKilograms/
hectares _ hectare meemrmen~ M11]lion baleg ———re—- Kilograms

L T Y R L L TR L T

1985:

Alternative II

P T AT

Alternative IL
and reduced
central plan
production : 4,110 566

as 4m

1990:
Alternative I
Alternative TI
and reduced

central plan :
producticn 4,084 572

1/ Low-use solutions assume cotton—to-polyester price ratioc of 1.15:1.
2/ A mill consumption elasticity, with reapect to the cotton-to~pelyester price ratlo, of ~0.25 1s assumed.




production. Net textile imports would fall sbout 50,000 bales and cotton exports rise
about 630,000 bales. This rise represents more than half the reduction in central
plan production.

The United States would be a major bepeficiary of reduced U.S.S.R. and PRC §

THE HMARKET FOR COTTON IN FOREIGN COUNTRIES j
The treatment given to each of the 20 foreign reglons differs somewhat from that ]
given the United States. The objective is not to assess each country's future
behavior under different sets of world conditions, but to examine factors in the
foreign sector that could bear on the United States in the furure, and to provide
basic cotton market projections to 1985 and 1990. We analyze the contribution of each
foreign geographie region to the aggregated foreignm coneumprion/production balance
facing the Ualted States.

-

To appeal to a general readership, we do not present the projections in exhaustive ;
detail. Historical data are discussed and trends are analyzed to provide a brosd ;
understanding of each region's market and the general factors vnderlying the
projections.,

The projections suggest which countries and regions have the potential to expand
thelr cotton sectors and which are likely to contract them. The projections algo
indicate the location and size of future foreign wmarkets for U,S. cotton and the
primary competition in these markets.

Tae format of analysis for each region is identical. A supply and utilization
table presents past data and alternative prejections. Perspective for the projections
is provided tihrough sections on the domestic cotton textile market, manmade fiber
competition, textile trade, mill consumption, and raw cottonm supply.

-

Developed Countries

Overall, the foreign developed countries will continue te¢ produce only small
quantities of cotton and to inerease thelr curreat raw cotton and cotton textile trade
deficita.

European Community (EC)

The Domestic Market.—Domestic consumption of cotton textiles averaged &.5 miilion
bales annually during 1975-77, compared with 5.9 million in 1972-74 and 5.4 million in
1967-69. From 1967 to 1974, consumption of other fibers, primarily manmade, rose
extremely fast, from 9 million bales to 11.7 million. Per capita cotton consumption,
generally declining in the past, rose in 1976 and 1977 with massive net imports of
cotton manufactures (table 8). As population and income prow, total fiber demand will
lncrease; the market for cotton will remain strong, with per capita cotton use above
5.25 kilograms in 1985, and up to 5.5 in 1990.

Competition from Manmade Fibers.--The European Commumity has a large, long-
established, manmade fiber industry. After many years of competition, cotton's
proportion of domestic textile markets in 1974 waz doun to one-third, In recent
years, overcapacity and intense competiticn, particularly from imported manmade £iber
textiles, have plagued the industry, and there have been heavy financial losses and
some closing of plants. In France, production of noncellulosic fiber reached only 66
percent of capacity in 1977; in the Federal Republic of Germany, 72 percent; in the
United Kingdom, 58 percent; and fn Italy, 52 percent.
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Table 8—~Europenn Coommnicy: Cotton eupply and utiiizetion apd totel ffber uae, selected vears, actual 1960-77, ant' projected 1585 and 1990

Hat
Mill , cotton
consumption | textile
exporte 1/

Per capita : Total
cotton i fiber
textile use : yge

Het
Tax cotton
exports 1/

Lorton
textile
ure

Per capiea
total
fiber use

Area

Year harveasted

an an b me

Production
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1,000 per
bectores hectzp = e == === - 14000 baler - Eilogramn Percear

19506 22 273 28 -5,806 6,031 10.65 a1

LRI PR

1565 14 285 18 =5,094 5,218 12.07 41

1970 200 ~4, 400 4,382 13,81 i5

1974 -3,564 3,583 14.46 35

AR B ke e we

18975 =-3,850 3,716 HA HA

1976 -3,509 3,755 EA

1977 -3, 564 3,400 HA
1585:
ale.
Ale.

-3,200 3,200
-3,100 3,100

1990:
e, I
Alt. LI

N
H
H
.
H
H
-

— -3,200 3,200
- -3,000 3,000

1S Minuo odgn donotes met inporto,
— = Insignificont figure,
Hi = Het ovaileble,

Sources: Cottom eres, ¥is1z, produc:ion, trade and mill consumption, 1960-77 from FAS cotten boxrile trade and use and tokal Eiber use, 1S60-74- from
FAS, and 1975-77 eatirarsd b+ FAS.




oy

many plants have been cloged, These difficulties in
ended to hold down pricee for the fibers and have

and industrial uges, point to a further decline in
extlle market.

Trade in Textiles.- The EC's dorestic consumption of textiles in recent years hag
been increasingly supplied by imports. TLow-cost cotton yarme, notably from Tutrkey,
Greece, and Brazil, and cotton fabrics from India, Pakistan, Hong Kong, the PRC, and
several other devaloping countries, the United States, and Eastern Europe, have been
entering the EC 1in large quantities. Gross imports of cotton yarr. and fabriecs inte EQ
countries totaled the equivalent of 3,8 million bales 1in 1977. Apparel and other
cotton manufactures are also heavily imported.

Although EC countries export considerable quantities of fabrice and finizhed
goods, shipments are much emaller than several years ago, and the textile import
balance shows a heavy daficit,

Mill Congumption.—~With foreipgn cotton textiles taking more of the EC market, EC
imports of raw cotton and mill consumption have declined. Cotton mill uge in the
United Kingdom is now only about one-fourth the 2~million-bale level of the late
forties. France and the Federal Republic of Germany each had a relatively steady
cotton mill use of about 1.1 million bales through the decade ending in the early
seventies, but in the last two cotton seasons the average has dropped under 920,000
bales. Italy's cotton use, erratic but generally about 1 million bales in the early
sixties, 1&g now about 15 percent less. In other EC countries, peak cotton consumption
occurred in the fifties and eixties, M{11 consumption in the EC has declined from 5,2
millicn bales in 1965/66 to 4.4 million bales in 1870/71, and 3.6 million in 1977/78.

To miniwize further losses, the EC restricted textile imports in 1977,
Subsequently, bilateral agreemente were concluded with many of the exporters, and
these agreements limifr allowable imports more strictly than before. The EC refused to
renew the international Multffiber Agreement, which Provides international rules

endangered industries. The new measures protect the EC's cotton apinning and weaving
industries particularly, by providing relief from massive import pressures, and they
ghould induce a restructuring and increased investment in the EC's textile industries.
Nevertheless, consldering the pressures to promote trade with developing countries and
the provieions of Present agreements, net cotton textlle imports will likely rige
gradually and mfll consumption continue to fall in the years ahead.

The EC produces no catton, except Italy's 1,000 to 2,000 bales. Thus, raw cotton
will comsumption Learly completaly depends on inports. With projected moderate gains
in cotton textile uge and gradual gains in imported cotton textiles, EC mill
consumptior (and importe} of raw cotton in 1990 could reach over 3 million bales, but
be below the 3.6 million reached in 1977/78.

Other Western Europe

This disparate group of countries includes Iceland, Norway, Sweden, Finland,
Switzerland, and Austria, which import all of their mi]l requirements and many of the
textiles they consume; Portugal, which produces virtually no cotton but is a major
textile exporter; Spain, which produces much of its cotton and exports more textileg
than it importe; and Greece, whici iz an exporter of both raw cotton and cotton
textiles,
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The Domestic Market.--Domeatic consumption of cottoen textiles in Other Western

Europe rose slovly from 1,42 million bales during 1967-69 to 1.77 million during 1972-
74 and 1,82 million during 1975-77 (table 9). Fiber consumpticn, other than cottém,
largely manmade, increased twice as rapidly, from an average of 2.15 million bales
during 1967-69 to 3.23 million in 1972-74, Generally, per capita consumption of both
cotton and fibers was slightly below the EC average.

With a slight gain in pgpulation and a moderate gain i per capita incomes, the
consumption of ecotton textfle products should gain moderately in the years ahead,

Competition from Manmade Fibers.--Some of 'the countries are toc small to operate
viable manmade fiber industries. In the region as a whole, the industry, as in the
EC, 1e suffering from overcapacity and intense competition, Prices for ranmade
fibers, because of government regulations and higher costs, are somewhat nigher than
in the EC.

Mill Consumption.--Over three-fourths of the mill consumption in Other Western
Europe 1is in Greece, Spain, and Portugal, each using over half a million bhales in
1977/78.

wscece 1s the only country in the region whose mill consumption of cotton has
risen rapidiy, doubling from 1971 through 1977. Future expansion may be slower
because half of Greece's cotton yarn production is exported, largely to the
Netherlands, France, the Federal Republic of Germany, and other EC countries. These
countries have curbed imports from Greece, but that country's prospective full entry
into the EC assures that the Greek market share will be maintained. Creek exports of
cotton fabrics are small but may expand. Shipments of varn and textiles to the Soviet
Union and Eastern Europe could grow because of CGreek government Incentives to
exporters for shipments to these countries. Cotton comprises two-thirds of Greece's
mill consumption of fibers.

Spain'’s mill use of cotton in the decade ending in 1977 has been basically
constant., Most cotton textile production is used domestically; about cne-sixth of the
yarn is exported, malnly to northern Europe. Mill consumption of cotton and manmade
fibers in 1977 totaled about 400,000 tone (1.8 million bales); cotton accounted for
less than one~third. Further replacement of cotton im mill congsumption ghould be
difficult., While cotton should benefit from increased demand for textiles, Spain will
likely have continued difficulty competing in the export market,

Portugal's mill consumption of cotton in recent years has fluctuated between
475,000 and 550,000 bales annually, peaking in 1973. About ane-fourth of its cotton
yarn production is exported as yarn and cloth. Exports are less than half their lewvel
in 1973, because of import restricticms in northern European markets, increased
competition from other countries in these markets, and difficult political conditions,
for a time, in Portugal. Cotton constitutes over half Portugal's mill consumption of
all fibers.

* The other countries in this region have small, specialized cotton mill industries.
Consumption in Norway and Sweden droppaed 50 percent from 1970 to 1974, but use in
Austria, Switzerland, axd Finland has been maintained. Future consumption will depend
largely on whether governments will continue to want strong textile bueinesses,

In sum, mill consumption of cotton in Other Western Europe in 1985 and 1990 will
likely range from elightly to moderately higher than in 1977.

Supply of Raw Cotton.—-Greece produces about 80 percent and Spain, 20 percent of
the cotton in this region. Greece's area grew rapidly in the fiftiles, peaking at
231,000 hectares in 1963; down to 136,000 in 1975; back to 183,000 in 1977, and down
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Table 9—Other Western Burope: Cotcen supply end utilizacion and tocal fiber ube, salacted years, accusl 1560-71, and projectad 1925 and 1950
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to 158,000 in 1978. Yields and production have continued to advance as a result of
improved varieties, more fertilizer, and additional irrigation and credit. About 93
percant of Greece's cotton area now is irrigated, and production in 1977/78 was at a
record 661,000 balas. As Greece's usable land area is limited and ylelda are already
high, not much further expansion in cotton production can be expected.

In Spain, the cotton area declined from a peak of 346,000 hectares in 1962 to
66,000 in 1977. High labor and other rising costs have caused farmers to plant othor
crops yielding higher net returns., A reversal of the downward trend in cotton
relative to competing crops, such as corn, will depend on the level of support prices
and input subsidies. Recent govermment policy, aimed at reducing Spain's agricultural
trade deficir, should imply some recovery in cotton cultivation, possibly as much as
50 percent. Spain's production in 1977 of 157,000 bales compares with s 1962 peak of
517,000 bales.

Other Western Europe had a net import balance of 1.1 million bales of raw cotton
in 1974 and 1.25 million bales fn 1977. Net imports in 1985 aud 1990 should be at
least this large.

Japan

The Domestic Market.-~Japan's domeatic sbsorption of cotton textiles rose from an
average of 2.6 million bales in 1967-69 to 3.8 million im 1972-74 as a result of very
strong domestic demand and a goveroment decision to permit record levels of imports in
1972 and 1973. With the subsequent economic slowdown, cotton textile consumption
subsided to an average 3.2 million bales in 1975-77 (table 10). Future growth is
expected to be slow.

Competition from Maomade Fiberg.-—Japan has cne of the world's largest manmade
£iber industries, accounting for some 15 percent of world productive capacity.
Competition between cotton and wmanmade fiber is at an advanced stage sc that cotton's
proportion of the Japanese market may not decline very much in the years ghead, unlesa
manmade fiber for carpet and household uses greatly expands (2). Carpeting, about
one—fourth of U.S5. fiber use and very little of Japan's, acecounts for about half the
difference between Japanese and U.S. per capita consumption of all fibers. Attempts
are now underway to reduce Japan's current surplus production of manmade fiber and to
consolidate operations into fewer production and marketing firms,

Trade in Textilea.——In recent years, Japan has changed from being a massfve net
exporter of cotton textiles to being in a position of near balance between exports and
imperta. Imports have risen and exports declined as a result of Japan's rapidly
rising wvage rates and other production costs, the rising value of the yen, and the
emergence of large, competitive textile industries in other countries.

Imports of cotton products rose from an annual average of 94,000 equiveient bales
over 1967-69 to a pesk of 1.1 million bales in 1973. From 1974 to 1977, imports of
cotton textiles variel between 450,0C0 and 615,000 bales. South Korea and Pakistan
are the principal sources of cotton yarn; the PRC and Taiwan, the leading sources of
cotton fabric. The future of textile imports will depend primarily on the quantity
that the Japanese Government decides to allow into the domestic market. As Japan is
nov a high-technology country, it could choose to allow increased imports of
relatively labor intensive cotton textiles, particularly from such countries as South
Kozrea and the PRC, in the interest of selling plants and machinery to those countries.
Or the government could choose a prctectionist attitude to promote the domestic
industry. In our study, the former behavior was asesumed, and textile imports in 1985
and 1390 are projected to be between 800,000 and 900,000 bales.




Table 10--Japan: Cottcs 2upply snd utilization and total fiber uge, selected yeara, actual 1960-77, and projected
1985 and 1990 1)/
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Japan for many years was one of the largest exporters of cotton textiles. Cotton
yarn exports have been minor, but exports of cotton cloth often exceeded a billion
square meters annually before 1969. By 1973, Japan's cotton cloth exports had
dwindled to 247 million square meters although a partial recovery cecurred in 1977.
Total exports of cotton products fell from 860,000 bales during 1967-69 to about
500,000 to 57%,000 annually in 1972-74, with a rise to 640,000 in 1977, Japan's
cotton textile exports have suffered from the impact of new or expanded cotton textile
mills in South Korea, Hong Kong, Taiwan, and other developing countries, as well as &
worldwide trend toward synthetics and synthetic blends (with considerable cotton
content). Textile exports now account for less than 20 percent of Japan's raw cottom
mill use, versus almost 30 percent in the late sixties.

Japan remains competitive in the world market for high-quality and high-technology
textiles. Japanese mills have the advantage of a large domestic market to cover much
of their overhead costs, and a technology level few countries can match.

Nevertheless, Japan's exports of cotton goods will likely slowly decline, possibly to
500,000 bales in 1985 and less than 400,000 in 1990,

Mill Consumption and Raw Cotton Supply.--Japan is the fifth largest consumer of
raw cotton, ranking after the PRC, U.S.S5.R., United States, and India. It is by far
the largest consumer among countries primarily depending on importa for raw cotton.
Mill consumption of raw cotton rose from an average of 3,3 million bales in 1967-69 to
& peak of 3.7 million in 1972, before falling to 3.1 mdllion im 1977. This loss
reflects the stress of rising costs and sharp competition from foreign competitors in
both the domestic and export markets. The number of spindles at the end of 1977 was
down over 7 percent from 1972. Cartels to curtail yarn output were established in
1975 and again in 1977, but were ended in June 1978 as business conditions improved.

With a strong domestic offtake of cotton textiles, and some gain in imports amd
some loss in exports of these products likely, mills in Japan in 1985 and 1990 could
import and use over 3.7 million bales of raw cotton. Japan will thus remairn the
largest consumer of imported cotton.

Other Developed Countries

The Domestic Market.--This group of countries includes Canada, Australia, New
Zealand, and South Africa. Combined domestic consumption of cotton textiles was
equivalent to an annual average of 1.5 million bales of raw cotton during 1967-69, 1.9
million during 1972-74, and 1.7 million during 1575~77 (table 11). All but South
Africa are among the world's largeat per capita users of cotten.

Competition from Manmade Fibers.--Cotton's share of fiber consumption totaled 39
percent in 1974; 35 percent in South Africa, 43 percent in Australia, 38 percent in
Canada, and 44 percent in New Zealand. A!l of these countries have manmade fiber
industries, but Canada has the only extensive one. The others import most of their
requirements., Cotton's proportion of the market has been declining very slowly, a
tendency projected to continue over the projection peried. Compared with recent
levels, per capita coomsumption of cotton will be maintained and rige slightly as 1990
is approached.

Trade in Textiles.--Imports of cotton manufactures were growing rapidly until
Canada and Avstralia drastically limited imports to preserve their domestic textile
industries. Net imports reached around 1.1 million bales in 1974 and 1.2 millicen in
1976, but dropped under ! million in 1975 and 1977. By 1990 a pradual rise in imports
of textiles will likely be permitted, considering international trade commitments, but
Canada and Australia's cotton textile industries will continue to produce at slightly
above curreat levels.
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Mill Conmumption.-~Increased textile imports, competition from manmede fibers,
tisipg costs, and subdued demand have distressed cotton mills in Canada, South Africa,
and Australia in recent years. In Canada, mill consumption, which peaked at 430,000
bales in 1962/63, declined to less than 250,000 bales in 1974/75, and remained at this
level through 1977/78. 1In Australia, mill consumption rose fairly steadily to 143,000
bales in 1970/71, but declined to 108,000 bales im 1977/78. In South Africa, mill
consuiption was highest, 295,000 bales in 1972/73, but leas than 250,000 bales in
1976/77 and 1977/78. With fmports restraiped and some expansion in demand expected,
will comsumption should not be much above 800,000 bales in 1990.

Supply of Raw Cotton.-—Both Australia and South Africa produce cotton but are net
importers. Canada and New Zealand depend completely on imports for cotton supplies.

Australia®s cotton area has been gradually rising, but can vary considerably from
year to year. The area in cotton in 1977 nearly equaled the 1972 peak of 43,000
hectares. Any codsiderable expansion in cotton area is unlikely, as wvater resources
are limited and the cost of expanding irrigation is high. Yields, which have exceeded
1,000 kilograms per hectare since 1965, are already among the highest in the world, so
little further expansion is anticipated.

South Africa’s cotton ares doubled from 1961/62 to 1967/68, and doubled again by
1974/75, when it totaled 89,000 hectares. After 2 years of reduced production, the
area totaled 80,000 in 1977/78. Yields and production vary greatly from year to vear
because of weather, labor shortages, and high price elasticity, Production could vary
less in the future as operations become more mechanized. The potential for cotton
land expansion, however, is minimal, as ecotton competes with tobacce and other crops.

Ever; with some increase in ylelds, production for the Other Developed region is
not expe:cted to rise enough to keep pace with higher mill consumption, and the current
level o net imports will increase somewhat.

Devaloping Countries

As a group, the developing countries are net exporters of rawv cotton and cottomn
tertiles., Individually, they differ greatly, ranging from being larre cotton
importers, such as the Far East; to being relatively self-sufficient, such as India;
to being large cotton exporters, such as Turkey. Similar trade diversities exist in

textiles.

Mexico

The Domestic Market.--Cotton textile consumption averaged 637,000 bales during
1967-69, 634,000 bales in 1972-74, but only around 600,000 bales in 1975-77 (table
12). Per capita consumption dropped from 3 kilograms in 1967 to around 2 kilograms in
1877, and 18 1ikely to stabilize at this level., With the rapid growth in population,
cotton textile consumption could reach 800,077 to $00,000 bales by 1990,

Competition from Manmade Fibers,--Mexico has a large manmade fiber industry and
produces practically all that is used In the comntry’s textile industry, Imports and
exports of manmade fibers are very limited. Production of noncellulosics has been
riaing rapidly, totaling 185,000 metric tons in 1977, and further expansion is
underway. Manmade fibers have gained a tapldly rising share of the market because
their easy-care properties have proved very popular, despite relatively high,
protected market prices. With its large manmade fiber industry, aignificant ofl
reserves, and rising oil production, Mexico is likely to expand use of mammade fibers
further. However, cotton's share of the domestic market had already fallen to 38
percent in 1876; further substitution will be more difficult and proceed more slowly.
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Trade in Textiles.-—-Mexico imports few textiles, but exports about 20 percent of
its production. Most textile exports have teen cotton; rising cotton textile exports )
beginning arvimd 1972, along with little change in production, have narrowed the '
quantity available for the domestic market, FPurther expansion in net cotton textile
exports is anticipated, but could be limited somewhat by lack of demestic cotton
supplies, and the difficulty of competing with highly efficient industries elsewhere
in world markets. The volume of textile imports from the United States for final
Processing and return shipment will likely become important in the next decade.

Mill Consumption.--Raw cotton use rose from an average of 693,000 bales during
1967-69 to 771,000 in 1973-75, and 712,000 bales in 1977. Over the last several
years, the textile industry has gradually increased its numbers of spindles and looms
gnd 1t has become more modernized. With a rapidly rising population to spur the
domestic market and the prospect of a moderate inereage in textile exports, mill
consumption of cotton could rise to 1,1 to 1.2 nillion bales by 1990,

Supply of Raw Cotton.—-Mexico's cotton production has been' extremely volatile from
oné year to the next, depending on relative prices for cotton and other crops
(particularly winter wheat and soybeans), availability of irrigation water, and
government peolicy. Production peaked at 2,62 willion bales in 1965, declined to 1.45
willion in 1970, pilcked up to 2.23 million in 1974, and fell off to 0.9 million bales
in 1976, after which it recovered to 1.6 million in 1877.

About 90 percent of Mexico's cotton is under irrigation. Plans call for total
irrigated area to rise from 5.2 million hectares in 1978 to 6.2 million by 1982, which :
could increase cotton area. Yields already are quite high., With greatly increased oo
export revenue from oil now in prospect, there will not be as much Pregsure to'raise
cotton for export, while there wiil be continuing pressure to raise food. While
futurc cotton production will be largely a matter of political decision, Meyico's
preduction of cotton in 1985-90 wiil probably range about the same as levels in 1975-
77. Thus, less riw cotrton will be available for export than in the seventies.

Central America and Caribbean

The Domestic Market .--Consumption of cotton textiles held at around 2.1 to 2.2
kilograms per capita per year from 1967 to 1977. Little change is expected in the

years ahead (table 13}, Any growth will be determined primarily by growth in
population.

Competition from Manmade Fibers.~-Costa Rica and Guatemala produce some
noncellulosic manmade fiber yarn but the countries in this region are too small to
support viable, competitive manmade fiber industries. Such fibers, howsver, can ba

';_ imported easily, and consumption has been rising rapidly. Further expausion can be
; expected.

i Trade in Textileg.--Al1 countries in Central America and the Caribbean but Ei

. Salvader were net importers of cotton goods in 1974. Net imports of cotton textiles
ranged batween 156,000 and 162,000 bales annually from 1967 to 1974, Such importe in
1985 and 19950 will likely be of about the same magnitude, depending or economic ;
conditions in the various countries. Expanded textile exports in soma of the [
countries are expected to offset increased imports in others,

T

Mill Consumption.--Most of these countrics have small spinning industries. The
P over 330,000 epindles at the end of 1975 were mostly in E1 Salvador and Guatemals. |
Mill consumption of cotton rose fairly steadily from 132,000 bales in 1967 to 212,000
bales in 1977, and further expansion to 330,000 bales by 1985 and 450,000 by 1990 is |
possible. Although Central America has a large supply of raw cotton, it is {
questionable that & large textile export industry could be established there, when ;
geographical and technical limitations are considered. ; I
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Table 13=—~Cantral America and Caribhean: Coteton supply and utilization and total Eiber use, selected years, actual 1950-77, and projected 1985 and 1990
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Supply of Raw Cotton,--Central America in the quarter-century from 1950 to 1975

had one of the world’s highest growth rates for raw cotton production, despite wide
annual variation because of changes in cotton prices, prices of competitive crops, and
weather. Guatemala and Nicaragua each account for more than one-third of the regional
cotton production total, and El Salvador, cnme—-fifth, The 1977/78 production of about
1.6 million bales slightly exceeded the previous peak in 1973/74. A large area
response to price changes occurred in 1977/78 when high cotton prices induced record
cotton plantings, as acreage was diverted from graine, sugar cane, and pasture.
However weather was bad, and ylelds were the lowest in many years.

LR R e o M

An ylelds in Central America already average among the highest in the world, only
a small gain can be expect.d in the next decade with existing technology. Anocther
constraining factor is lim ad available land. Although the area in cotton has been
rising in recent years, it 1s doubtful, based on yield and area constraints and the
level of cotton pricea prevalling in 1978, that future expansion could oceur,

The region will likely continue to export about as much cotton in 1985 and 1990 as
it did 4{n 1977/78; thus, it will continue as one of the world's major exporters of
cotton. u

Brazil

The Domestic Market.--Per capita domestic consumption of cotten textiles has
pustained a level of around 3 to 3.2 kilograms anmnually from 1967 to 1977 {(table 14).
Aggregate offtake grew from 1.2 million bales to an estimated 1.7 miliion in 1976 and
1977. Generally in keeping with peopulation growth, cotton textile consumption of
around 2 miliion bales is foreseen in 1985 and 199Q.

Competition from Manmade Fibers.--Brazil hae a large manmade fiber industry with
at least 32 plants. Production of noncellulesic manmade fibers rose from 100,000 tons
in 1973 to 160,000 tons in 1977, and production capacity at the end of 1979 will total
236,000 tons. Only small quantities of manmade fibers are imperted, and only if
needed to manufacture end products for export. About half of the production is
polyester fiber, which competes directly with cottom, but the price of polyester fiber
- is protected at a level of around double the price of cotten. Continued bBut gradual
: erosion of cotton's share of the domestic textiles market can be expected as the
manmade fiber industry expands, because cotton’s proportion of the wmarket, about 60
percent in 1974, is still relatively high.

i 3 Trade in Textiles.—Most of the expansion in production of cotton textiles since
1969 has gone into exports. Exports have been stimulated by povernment incentives to
promote domestic processing of Braxilian-produced raw materials to provide employment
and earn more foreign exchange. Net exports of cotton manufactures rose from under
100,000 bales prior to 1972 to over 400,000 bales in 1977. With a total of about

i 223,000 bales in 1977, cotton yarn accounts for most of the cotton textile exports.

Exports of cotton textiles wil]l likely continuve to expand at a fairly rapld pace,
[ although import quotas of the developed countries could moderate the expansion.
Brazil can be expected to continue to be much more competitive in the world market in
cotton textiies than in manmade textiles.

Mill Cocsumption.——Brazil's mill consumption of cotton escalated rapidly from 1.2
million balcs in 1967 to 2.1 million in 1977. Exports of raw cotton have fallem to
about one-fourth the levels in the early seventies, as domestic mills have taken a
larger share of raw cotton production. More cotion is being shipped abroad as
textiles., Brazil already has one of the world's largest textile industries, with 4.5
millicn spindles at the start of 1976, and expansion and nodernization continue. Mill
consumption could reach over 2.5 rullion dales in 1985 and about 3 million in 1990.
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Table 14--Brasil: Catton supply snd utilizstion and roral fiber use, welected ¥ears, actual 1360-77, and projected 1985 and 1950
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Supply of Raw Cotton.=~About two-thirds of Brazil's cotton production is in the
south; the other third is in the northeast. Cotton in the south is grown in
competition with corn, sugar cane, coffee, scybeans, other crops, and pasture.
Competition, particularly from secybeans, has been increasing, and the cotton crop is
also vulnerable to rising labor coats. The downward trend from 1.4 million hectares
in cotton in 1969/70 to under 800,000 hectares from 1975/76 through 1977/78 reflects
grower dissatisfaction with returns. It is unlikely that there will be much gain in
cotton area in 1985 and 1990 unless prices are much higher tham in 1977/78. Yields
should continue to rise gradually.

In northeast Brazil, where mostly perennial tree cotton ia grown, cotton area
changes lLittle from year to vear, and ylelda (always low) vary greatly from one seasan
to the next, depending on rainfall., Tn the longer run, there is physical potential
for more cotton there and in some of the central atatea, dependent on intreduction of
irrigation and more modern culture practices,

At this point, it does not appear that Brazil will grow enough cotton over the
next decade to maintain high expoxts while slso providing for its own rapidly growing
mill requirements, By 1990, raw cotton exports will either be small or Brazil could
become a small net fmporter. As a matter of povernment policy, Brazil could be
expected to grow cotton to cover its ovm domestic and export textile requirements, but
for the country to again be a large raw cotton exporter seems highly ifmprobable.

Other South America

The Domestic Market.--Per capita consumption of cotton textiles in Cther South
America (South America less Brazil) varied little during 1967-77. It rose from around
2.8 kilograms during 1867-70 to around 2.9 kilograms in 1971-74, and temporarily
declined to 2.6 in 1975-77 (table 15). With projected higher income, and rising raw
cotton supply and mill consumption prospects, per capita consumption of cotton
textiles could reach 3 to 3.3 kilograms during 1985-90. Total cotton textiles
offtake, then, could be arcund 2 to 2.5 million bales.

The share of cotton versus manmade fibers in domestic textile consumption ¢ill
continue to fall, reaching less than 50 percent. Manmade fiber productive capa ‘ty in
the individual countries is small and has been expanding only slowly. Comsumpi.>n of
these fibers will continue to depend largely upon imports.

Irade in Textiles.--The region formerly was a slight net importer of cotton
textiles, but shifted to a net exporter in 1973, mainly because of a rapid gain in
Colombia's exports. The other countries are not very significant in international
textile trade. Some expansion in net cotton textile exports from this region,
particularly in Colombia and Peru, can be expected.

Mill Consumption.--0f the l.4 million bales of raw cotton consumed in South
America outside Brazil in 1977/78, 459,000 were consumed in Argentina, 368,000 in
Colovbia, 177,000 in Peru, and 170,000 in Venezuela. Mill consumption of cotton in
the region has risen about 40 percent since the early sixties. In the largest i
producing country, Argentina, the cottom textile industry has been stagnant. Rampant
inflation and a weal domestic economy discouraged expansion; only recently has mill
uge risen close to the 1958/59 record of 547,000 bales. Argentina’s textile machinery
is old, labor productivity is low, operating costs are high, and the textile industry
is still operating at only 80 to 85 percent capacity. With such low efficiency,
emphasis has been placed on production of textiles for the domestic market rather than
for export. Manmade fibers, used in blending with cotton yarn, are relatively K
expensive; they constitute less than cne-tenth of total mill use.
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Table 15-~Dther South America: Cotton supply apd ucilisstion and totel Fiber ues, selocted years, sctoal 1550-77, acd prejected 1985 and 1950
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Expansion in both domestic consumption and exports of cotton textiles is
anticipated from this reglon. A substaniial gain is projected in wil] consumption of
cotton, from 1.4 million bales in 1977 to about 2 million ba.es by 1985 and 2.5
million by 1990.

Supply of Raw Cotton.--Production in Other South America reached a vecord 2.5
million bales in 1977/78. Argentina produces most of the cotton, about 35 percent;
Colombia accounts for about 25 percent; Paraguay, about 15 percent; and Peru, about 12
percent.

Most Argentine cotton is grown Iin the far north, where the hot climate is
especlally well suited. Little of the cotton is irrigated. There is interest in
introducing cotten in some of the drier sections of western Argentina where there are
large areas of sultable land and moxe predictable weather, but cxtengive investmant in
irrigation systems would be required. Trends in Argentina’s cotton area, yleld, and
production are relatively flat and disguise a high degree of yearly fluctuation,
Yields have been low and area has fluctuated widely as a resnlt of weather and
relative price variability. Cotton competes for land with gunflowers and srain
sorghum. The potentlal for some yield increase is there, with better seed, increased
regearch, and better technical services and cultural practices. Because of high cost,
fertilizer and insecticide usage has been low; neither of these Inputs 18 subsidized,
nor 1s government—subsidized credit available for cotton farmers. Longer staple
cotton is being produced; the modal length is now between 1 and 1-1/16 inches, up from
less than 1 inch a decade ago.

Colombia's cotton production has grown moderately since 1970, attaining a new peak
of 684,000 bales in 1976/77. Government policy continues to encourage production for
both the domestic textile industry and the export market. The government provides
credit but no subsidies. Price supports have been absent since 1974, when the
domestic price was allowed to rise consomant with the world price. Potentially pood
cotton land is abundantly available, should market conditions warrant further
investment. A record cotton area of almost 400,000 hectares is estimated for 1977/78.
A wore rapid adoption of mechanical harvesting is predicted for Colombia than for any
other South American country.

Paraguay's cotton area has vigorously expanded from a low of 34,000 hectares in
1970/71 to 300,000 hectares in 1977/78. Yields have risen less steadily than area,
but a record is expected in 1977/78, and production will quadruple the ievel in
1972/73. Rising world cotton prices and government programs to encourage growers have
created the surge in production in the seventies, Potential exists for further cotton
area expansion, possibly 50 percent above the present level. However, a shortage of
labor could moderate that potential. To raise ylelds, better seed varieties are being
introduced.

Peru produces about 10 percent of the region's cotton. OQutput has been in decline
since Peru's 1968 Agrarian Reform established collective cotton enterprises marked by
poor management and lack of expertise. “otton suffered in relation to food crop
production, mainly of cormn and vepetables; these could be sold freely for cash while
cotton sales were regulated and crops delivered tc the government. Cotton area has
dropped to only 40 percent of the 1962 peak, and production is only absut one-half
that year's record. Yields have been irregular, but basically without trend, A limit
to area expanslon 1s the government stricture that 40 percent of the land must be
devoted te food crops. Thus, additional cotton eultivation is 1likely tn come only
through gradual extension of irrigation in a country where water availabilities are
limited. Except for a small quantity of medium-staple cottom, all cotton is grown in
irrigated ceoastal valleys.
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With continued high world prices, the trend in Peru’s cotton area and cutput is
likely to be reversad, yet only slowly, Yields could increase, but piven the
relatively high levela already attained, gains will be mederate,

Higher prices have reactiveted the long-term growth of cotton production in
Venezuela, Cotton output in 1977/78 is estimated to have reached 155,000 bales,
compared with the previous peak of 195,000 bales in 1973/74. Venezusla possibly han
more poteuntial for imcreasing cotton’ production at = faster Pace than any other major
erop. Weather conditions are fairly stable. Farmers are applyiog more fertilizer and
insecticides, and improving cultural practices. Strong production organizations are
interested in investing in larger operations, in developing new areas, and in
modernizing existing production techniques. Sose lag presently exists in the b
availabilicy of equipment and qualified personnel to mechanize operations more il
rapidly. The loug-range goal is to produce enough cotton for self-sufficiency.

In Bolivia, cotton area is less than cne-half the 1972 record. Land aexists for
significant expansion, but current price/cos: ratios apparently do not favor
expansicn. Cotton exports are only onu-third the 150,000 bales reached in 1973/74.

Cotton production in South Americs vatside of Brazil has the possibility of
expanding cver the next 15 years more than in any other region of the world, A
substantial gain in ares, some gain in yield, and a pruduction of about 3 wmiliifon
bales by 1985 and over 3.5 million by 1950 are very possible.

With cotton produetion likely to cxpand faster than mill congumption, Other South
America should be able to expand its exports of raw cotton to around 1.2 to 1,3
millicn bales in 1985-90,

Turkey

The Domestic Market.-—Cotton textile consumption rose rapidly, some 37 percent
from 1967 to 1977, while the Population grew 21 percent (table 16). Assuming sdvances
in per capita purchasing power and continued high rates of population growth, per
capita consumption of cotton textiles should continue te rise, from 5.0 kilograme in
1377 to 5.5 to 5.6 kilograms by 1985~90. With an abundence of raw cotton and textile
capacity, Turkey will have more than sufficient supplies to satisfy domsstic demand.

Competition from Manmade Fibers.-~Cotton's share of the textilo market gradually
declined from 71 percent in 1967 to 66 perceant in 1974, and a further decline to legps
thas 60 percent by 1990 s projected. Turkey nproduced 46,000 vony of noncellulosic

vanmade fibers in 1977, and it im axpected to have 184,000 rops of capacity by the epd
of 19?90

Irade in Textiles.=--Turkey's exports of cotton yarn, almost entirely to tha
Europesn Community, jumped from the equivalent of 22,500 bales in 1970 to 164,000 in j
1975 and to about 350,000 in 1976. Turksy supplied 35 pexeant of the EC's greatly ;
expanded cotton yam imports in 1976 versus 12 percent Just 3 years gerligr. Although :

fabric exports are increasing, their volume has been much emaller, abour 28,000 bales
in 1976. !

Turkey enjoye preferential treatment for its cotton textile txporte to the IC, dut
it was under pressure from EC textile interests to restrain such =ports and to gell
at higher prices in 1978, However, Turkey has the advantage of & largs supply of raw
cotton and relativeiy low vages. Thus, cotton texrile eXports no doght will cogrinue
to rise. There probably will be a diversification fn exports from baing largely yarn

to including fabrice and finished goods, a8 well as am expansion £o other markets,
such as Eastern Europe.,
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Yoble J6e~Turhey: Cottem supply amd wiilisation ond totel Ciber uae, sekscted ysars, actual 1966-77, and projected 1903 and 1990
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Mill Consumption.—Raw cotton use grew from about 720,000 bales in 1967 to 1.4
aillion in 1977. Soma 3 million spindles in 1977 represent a high 130-percent
incresss over & S-ysar period. The industry is very modern, and 56 percent of the
spindles are ouly 1 to & years old. The booming textile industry has been encouraged
by tax rebates, export subsidies, and other governrent incentives. It vas estimated
in 1977 thar $700 million would be invested during 1978-82 f{n new textile equipment,
largely fcr weaving, kniccing, finishing, and apparel manufacturing facilicies, but
with few additions ro spiming.

Ly of Raw Cotton.--Production of raw cotton rose from some 500,000 bales ip
» one of the world's most rapid expansions.
ged plantings and insect
Output recovered to 2.8 rdlliom bales in 1977, but
acreage and production in 1978 have again declined because of rising costs and
dissatisfaction with prices.

The Turkish Covermment is plaaning large {rrigacion projects in the southeast
(Urfa region), where soil and climate are favorable for cottron production. These
projects might take 10 to 12 years o complete, but Turkish cottem preduction could
then raach some 4.5 nillion bales. Under current plans, mich of the additional output
vould go into the manufaceure of textiles, largely for export, rather than into raw
cotton export.

Egypt sud the Sudan

Egypt for many docades has been ome of che world's largest prodecers and exporters
of cotton. Almost all of its production is in the long staple or extra long staple
categories. Egypt now has a large textile industry, processing rost of its cotton
procuction into fabrics aainly for domestic consumption. The Sudac produces about
half as mach cotton as Egyrt, of which roughly half its production is extra long
staple cotton and much of the remainder is upland cotton, Sudan's mill consumption of
cotton is as yer limited, and the bulk of its cotton production is for export.

The Domestic Market.—Consimptica of vextiles in the Egypt-Sudan region has been
rising under the impetus of a rapidly facreasing populaction, some gain in rhe standard
of living, snd the expansfion of the textile industry, particularly in Egypt (rable
17). The latter has made passible a supply of rextiles for domestic purchase, thus
avoiding the cutlay of foreign exchange. Cotton textile use in the two countries
incressed from arowmd 700,000 balrs (ras cotton equivalent) in 1967 to over a million
bales 1o i977. Conpumption should continue to §roV to reach aver 1.5 nmillien by 1990.

Compatition from Manmade Fibers.—-In 1978, production of oonmade fibers in Epypt
vas limiced and fao the Suden, nonexistent. There are plans in 1978 to increase
production of synthetic filors substantially ie Ezypr to produce synthetic-cotton
blend fabrics on a large scale. Cotron's proportion of the market could drop gomewhat
from its present 90 percent if synthecic ffbers become more available.

Irade in Textiles.—-The Sudan's exports of cotton manufactures are insignificant
and are not likely to be importat in the near future. There are small imports of
cotton fabriecs. Egypr, however, has become a substantial exporter of cotton
msnufactures, uvhich consist largely of cotton yam and fabrics. In the mid-seventies,
more than half che cotton yarn exports, 90 pesrcent of the lmitwear, and the bulk of
the ready-mads clothing went to the centrzl plan countries. Most of the voven fabric
2xports, however, wvere shipped ro the Arab countries, the United States, and Western

Expanision in exports of cotton manufactures to the U.S.5.R. and Eastern Europe may
not be too promiwing in the next saveral ysars becauwse of polirical considerations,




Table 17-~Egypt and the Sudant Cotten wupply and utilization snd tozal fiber use, selectsd ysars, actusl 1960-77, sad projected 1983 sad 1990
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Western Europe and the United States are graduslly increaging irmort quotas for
Egyptian toxtiles. Tha other Arab countries offer possibilities for further
expansion.

In sum, net exports of cotton textiles from Egypt and the Sudan apparently were
the equivalent of gver 250,000 bales in 1969, 1970, and 1973, but were down to 150,000
bales in 1975 and were estimated at 231,000 in 1977. A doubling to over 400,000 bales
by 1985 anc further gains to nearly 600,000 by 1990 are possible. The Government of
Egypt can be expected to continue to promote exports of cotton textiles as a good
opportunity to earn foreign exchange. .

HMill Consumption.-—Raw cotton mill use in Egypt has been rising steadily, from
825,000 bales in 1567/68 to 1.3 million bales in 1977/78. 1In the Sudan, consumption
in 1977/78 is expected to be a record 90,000 bales, compared with 60,000 to 70,000
during 1967-73, Mill consumption in the two countries could reach 1.8 million in 1985
and 2.2 million in 1990, given the pressure of rising domestic demand and the desire
to Iincrease exports of textiles.

Supply of Raw Cotton.—-Egypt's cotton production declined from a rocord 2.5
million bales in 1969 to 1.7 million bales in 1978. Farmers, preferring to grow more
profitable vegetable crops, try to minimize planting the cotton area required by the
government. Only about one-third of the cotton export price is received by farmers,
Rural labor shortages are a comstraining factor on cotton output, and, in recent
years, fertilizer and water shortages have also deterred expansion of land in cottom, .
Over the next decade, Egypt's cotton area could be less than the average of the last i
few years. WNot much can be expected by way of gains in yields, barring radical .
changes in cotton culture. !

With the prespect of a stationary or perhaps declining production of cotton and a
continued rise in domestic consumpticn, Egypt’s net exports of raw cotton can be
predicted to decline. Egypt is importing more medium staple cotions for manufacture
into coarse~ and medium-count fabriecs, which frees premium-priced long and extra long
staples for export. The Sudan and the United States may supply much of Egypt's future
cotton importe. A shift in Egyptian cotton exports from trade agreements with the
U.5.8.R. and Eastern Europe and toward cash sales to the Far East and Western Europe
has been taking place.

Planned investments in Sudan's apriculture, to be made by the Arab Authority for
Agriculrural Investwent and Development, amount to $5.7 billion, including funds for
cotton, A l0-year program sets a production target of about 1.8 million bales by
1985, compared with 750,000 bales in 1977/78, While the goal may not be attained that
rapidly, a substantial expansion in cotton production no doubt will take place.

Irrigation schemes planned for the Sudan are expected to make possible the
projected cotton area expansion. Plantings may shift, however, from concentration on
long and extra long staples to medium staples, and increases in yilelds are antici-
pated, Mechanical harvesting will be needed, as shortages of labor are already a
problem. Almost all of the Sudan's cotton production will comtinue to be exported.

High~Income North Africa and Middle East

The Domestic Market.--For countries included, see appendix. Risinpg per capita
incomes, urbanization, and population growth make the region a buoyant market for
cotton textiles. Per capita consumption has steadily risin in the seventies, a trend
that should continue through 1990. Levels will approach 4 kilograms from a low of
about 2.8 in 1974 (table 18). Net imports of cotton textiles could exceed 1 millfon
bales by 1990 from less than 300,000 in 1974. Manmade fiber consumption will grow more
rapidly than that of cotton. Production of noncellulosics has beer accelerating since

- the mid-seventies.
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Mill Consumption.~=Mill use of raw cotton has increased almast 50 percent thus far
in the seventies, mainly in Iran and Iraq. Iran's textile industry is absorbing an
increasing proportion of raw cotton supply, leaving less fiber for export, Iran’s raw
cotton exports have been generally above 400,000 bales a year in the past decade,
mogtly destined for East Europe and Asia,

Supply of Raw Cotton.—-Tran accomts for about three-fourths of the region's
cotton area and close to 70 percent of production. Hectares in cotton now total about
25 percent less than in the early sixties, but production has almost doubled as a
result of large yleld increases, About 70 percent of Iran's cotton area is under
irrigation. Competition for land and water resources is strong among cotton and
soybeans, wheat, and other foed crops. Increasingly, Iran is experiencing
difficulties in obtaining sufficient labor for harvesting cotton. Higher productivity
in cotton growing is possible, but area can be extended only by sacrificing food and
feed crops. }

Israel's cotton area, generally increased, remains small, about 12 percent of the
region's total, and cotton competes closely with wheat for additional area. Yields
stabilized at a high of over 1l metric ton per hectare in the past decade. In Iraq,
cotton area is a little larger than Israel's but yields are low, less than 250
kilograms a hectare.

Overall, little additional lapnd will likely be planted to cotton in the reglon.
Barring any radical gains in yields, production in 1990 may not be much more than 1.4
million bales, compared with 1,2 million in 1977.

Low-Income North Africa aud Middle East

The Domestic Market.—-For countries included, see appendix. Per capita cotton
textile use, low at 1.8 kilograms, could dip slightly by 1985-90 in favor of manmades
(table 19}. Thus, cotton's market share will likely decline to 35-40 percent froo
about 43 percent in 1974. Total fiber use per capira is projected to rise only
marginally.

Cotton textile output could rise faster than domestic carket use so that the
region could be a small net exporter of about 50,000-100,000 bales by 1990. In Syria,
where ginned cotton and tzxtiles were the leading industry and export earner until
overtaken by petroleum in 1974, nine large textile projects are underway or projected
that are expected to raise the percentage of domestic consunption of ginned cotton
from less than 25 percear to 40 percent. Syria preduces no cannade fibers and imports
the rayon and synthetic fibers used in textile ranufacturing.

Mil)l Consurpticn.~~Mill use of raw cottou could double by 1990 as —ore of the
region’s cotten cutput, primarily Syrian, is Sdverted ‘or donestic gioning,

Supply of Rav Cotton.-—Syria leads in regional cotton production, turning out
about. 90 perceat. Syria's cotton area fs about 30 percent less than in 1968, as area
has been diverted to sugarbeets, fruits, vegetables, and oliseeds. lHiowever, yields
have risen appreciably. ADbour 95 percent of the coumtry®s cotton area is irrigated
aad aversge yields are among the world®s highest. The Syrian Government has baen
secking to double-crop on frripatad cotten lamd, but = suitable second crop has yet to
be foumd.

The current 5-year plan to 1950 cails for stabilirzing cottom production, with area
dram back slightly iz favor of other crops. Eowever, several irrigation projects in
the Euphirates Basin are planned for completion by 1980. These would provide water for
2 additional 640,500 bactares, doubling Syria"s irrigated area and strongly raising
txe prospects of gizable increases in cortom aren.
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Table 19-<low-Income North Africs sod Middle East: Cotton wupply snd utilizstion and totel fiber uee, malected yoare, actual 1M0=11, asd prejeceed 1902
and 1990

t 1
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The Syrian cotton industry i= controlled by the government at all stages, and
<otton is coe of the isading crops recaiving government assistance. Regsearch is being
conducted on higher yielding and disease-rasistant hybrid cottons and on mechanical
harveseting. Cotton is ptoted by hand at high cost, but recent government policy callc
for complete mechanization of the principal farm crops, including cotton, over the
naxt 5 years. For each of Syria’s cotton growing provinces, 100 hectares of irrigated
land have bean set aside for mechanical cotton planting and harvesting trials.

A small amoynt of cotton is produced in Yemen. Area, yields, and cutput have
risen slowly. Projects funded by the World Bank and the Kuwaiti Development Fund aim
Ot expanding the irrigated srea by 17,000 and 50,000 hectares, respectively, and part
ol the new lauds will be cultivated in cotion. While ylelds are fairly high,
productivity could be raised by better pest and disease control and fertilizer use.

‘Crops apparently yield
Merocco 18 a minor cotton producer, mostly long staple
for export; upland cotton is imported for the domestic textile industry.

Overall, cotton production for the region i{s expected to increase only minimally,
to pogssibly 1 million bales by 1990 from asbout 800,000 in 1977.

Other Africa

The Domestic Market.--For countries included, see appendix, Population growth of
over 140 million by 1990 is the major force behind a projected increase of almost 1
million bales in cotton textile consumption (table 20). Per capita consumption has
remained about the same since 1967, and little increase is expected by 1990. Per
capita manmade fiber use in 1974 was less than 0,5 kilogram; some increase can be
Predicted, but of a small order. Cotton share of the textile market could drop from
73 percent to around 70 Percent by 1985-90,

' Cotton textile production could rise sufficiently to raduce imports somewhat,
perhaps 300,000-400,000 bales by 1985-90.

Mill Consumption.~—A good potential for increased raw cotton output as well as
market requirements for a large and growing population are encouraging the expansion
of cotton milling capacity. Raw cotton mill use could rise some 95 percent, from 1.2
million bales in 1977 to almost 2.3 million in 1990,

Supply of Raw Cotton.--Civil war and other social dislocations have significantly
Teduced raw cotton production in the Other Africa region from a record 3.8 niilion
bales 1n 1969/70 to an cstimated 3 milifon in 1978/79; exports fell by a similar
amount, about 800,000 bales. Based on the difference between current and peak cottom
area for major Froducers, a potentinl increase of at least 1 million hectares exists.
By 1990, cotton area could rise over 1.5 million hectares, from 3.3 million in 1977.
About 600,000 hectares of this potential cotton area would be in Uganda, where
increased yields, production, and profitability for cotton producers are readily
appavent, In Uganda's second 5-year Plan, cotton production was to reach almost 30
percent over the 1965/66 record of 370,000 bules. Instead, production drastically
fell; now it is less than 100,000 bales. Cotton area has decreased almost 60 percent
from the 1971-73 high of about 1 million hectares. A key problem is the bresk Zowm in
transport: eystems, which disrupts the distribution of cotton saad.

In Zaire, the potential for Tecovary and expansion of cotten output coalioues to
be bogged down by logistical and political problems. Cotton output is lsss then coe-
third of levels resched in the fifties. Area and yields are down and exports have
ceasad. Thers are no governmsnt Support programe for cotton, and, in receat years,
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cotton areas hrve been diverted to corn Production, at government urging. Ho
fartilizar is used in cotton culture, and only low quantities of pesticides. With
improved transportation, trained personnel, sufficient ginning capacity, and proper
economic incentives, Zaire could double the 1959 record output of about 275,000 bales,

Mozambique and Angola are atr:ggling to recover from the tumult of recent
independence from Portugal. Mozambique's cotton output 1s less than half the 1975
rocord, as commercial farmers f£led the country after independence. The government is
running the cotton areas as state farms and receiving forelgn technical agsigtance.
Plans call for a return to the previous peak output by 1980, In Angola, produrtion
reached over 140,000 bales in 1974/75, but fell off sharply when the cotton fi:.ds
were abandoned by the Portuguese farmers, Recovery of cotton output will probably
take several yeara.

Tanzania is one of the largest cotton producers in the Other Africa reglion, with
an output of about 230,000 bales in 1977/78. This output ie far below the national
goal established in 1969/70, 600,000 bales by 1974/75. Area in cotton has remained
static in the seventies but a record 375,000 hectares were cultivated in 1977/78.
Yields have been quite variable. Both the national government and aid donor countries
have been giving priority to food crops, Irrigated area is limited, used mainly for
rice, vegetables, and sugar cane. Cotton exports reached 350,000 bales a decade ago,
hut are currently runcing at one~half to two-thirde that level as producticn has
fallen and domestiec mill consumption has dncreased.

Nigeria's cotton area and output are still about 25 percent below the 1969 record,
but prespects for Improvement look good, World Bank multi-crop preojects combining
food crops with cotton are doing well. Production of cotton could advance close to
900,000 bales by 1985, the highest for this reglon, from a 19778 estinated autput of
30,000. A new cotton variety, a cross between American Pima and a local variety,
promises a yield potential above that »f Pima,

In addition to Nigeria, two other major producers in the region are making good
Progress 1n cotton production. Mali's estimated wotton output of 200,000 bales in
1977/78 18 s=cond only to that of Nigeria in the rmegion. Mali's cotton area and
yields have born rising, and output 1s currently about double the 1978 level. Much of
this development is due to the Mali Government's support in the provision of credit,
farmm inputs, stable prices, and the introduction of hardy American cotion varieties
adapted for local conditiona. 1In the ivory Coast, cotton area has beer inereasing
fairly stesdily in the seventies. Ivorian cotton output of 175,000 bales in 1977/78
is triple the 1970/71 level.

Kenya's cotton production has been static and low the last several vears. Various
government projects, such as the Tang River irrigation scheme, promise to raise cotton
output, but the targer of 80,000 bales before 1980 will not be net. Cotton competes
with corn for land and iabor: com output has been rising as its price/cost ratio is
apparently more favorable. Eenyn started importing cotton in the seventies,
eliminating exporte, tro supply a growing textile lzdustry.

In Senegal, cotton production of over 60,000 bales is about triple the 1970 lewvei,
but both cutput and area in cotton have been stable the past three seasons, Ghana
produces a small smount of cortcn which i{s cne-third of domestic ~i111 use. A
sovercaernt campaign for seli-gulficiency seems far from being fulffllied.

Pakintan

The Domestic Market.—Per capita consumprion of cotton textiles in Pakisran
deciined below & kilograms in 1967-77 (table 21}). &Kith core stable domestic political

conditions acd rising cotzom output and textiles productics, use could recover to
arowmd 4.5 kilograms by i985-90.
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Toble Z1--Pahistani Cotton supply and ueilieaticn and total Fibar use, selected yeses, actusl 1960-77, snd projected 1985 and 1590
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: Competition from Manmade Fibers.——Pakietan's manmade fiber productilon is very : :
‘ limited and imports are small. Some gradual reduction in the heavy reliance on cotton :

textiles is expected, however, possibly to a level of about 385 percent by 1985 from an

estimated 88-89 percent in 1977.

Mill Consumption.--Denaticnalization of Pakistan’s cotton gins ia 1977 is expected
to help reverse a recent slump in cotton mill use. Any additions t> raw cotton supply
will likely be used in domestic cotton mills, Should coiton production projections
materialize, a 60-percent gain in cotton textile consumption may be predicted between
1977 and 1990, from about 1.9 willion bales to over 3 million.

Supply of Raw Cotton.--Cottou production in Pakistan has fallen in recent years.
Area in 1977/78 was down 10 percent from the 1974 high, and yields were about 20
percent less than the 1971/72 record. However, measures are being taken to raise
cotton output beyond past achlevements. For the first time, a government-guaranteed
purchase price for seed cotton has been established. Also, costs of spraying
equipment and pesticides are to be subsidized and pesticides are sold on a deferred-
payment basis. An FAO/World Bank mission in Pakistan in 1977 was designed to assist
in an integrated cotton development project, and, subsequently, an FAQ cotton
productivity mission was arranged to help raise cotton yields. Pakistan has good
potential for increases iu yield, now among the world's lowest for irrigated cotton
production. An aggressive "Grow More Cotton" campaign is being well publicized and
supported by expanded agricultural extension services.

The Tarbala Dam, expected to be in operation around 1980, is scheduled to provide
an additional million hectares in irrigated area, part of which will be used for
cotton,

India

The Domestic Market.-—Per capita consumption of all textiles has stagnated at
about 2.2 kilograms in the decade since 1967, with cotton textile uge declining a bit.
Further moderate decline in per capita use will likely continue, given the projected
38-percent population rise to 874 million by 1990 and the slow advance of the raw
fiber and textile industries. With the decrease in per capita cotton textile use,
= total textile use could edge down to an estimated 2 kilegrams ia 1985-90 {table 22).

Compe:rition from Manmade Fibers.--India in the past has relied almoat completely
on cotton as a clothing fiber. Wool consumption is small., The production of rayon
has been gradually rising, and, based on the 5-year plan, could reach 191,00.L tons in
1982/83, compared with 116,000 tons in 1977. Production of synthetic fibers remains
small, 47,200 tons in 1977, but will reach 100,000 tons in 1982/83 1f the 5-year plan
is realized. Polyester consumption iz as yet limited, held down by heavy taxes.

Through 1990, primary reliance will continue to be placed on cotton but the share
taken by manmade fibers will gradually rise, The 5-year plan envisionz that cotton
will be used for 84 percent of needs in 1982/83, compared with nearly 90 percent in
1974,

Trade in Textiles.——India is one of the major exporters of cotton textiles in the
world, but these exports are only a small percentage of output because of a huge
domestic demand. India has the advantage of very low wages, but mill efficiepcy is
below that of some of the other world suppliers. A rising proportion of exports
consists of handloomed products. 5till, cotton textile exports have been generally
rising, and mederate gain- by 1985 and 1990 appear likely.

}ill Consumption.--The number of cotton spinning spindles has been gradually
rising, from 15.4 million in 1965 to almost 20 million in 1978. The sixth S5-year plan

58




v:‘* = ® e ‘e - e er s P s sw e T £ ey g oy om C MR  Lm oy g R AR ST AR R e e S A o AR

3 3
i
X
¥ Table 22--India: Cotton supply and utilization and total fiber use, selected years, actual 1960-77, and projected 1985 and 1990
N ' . Net . Mi11 : . et Cotton ' Per capite ° Total ; Per capita ' Cotton'
‘ Year H h rea d :  Yield ¢ Production : raw cotton ¢ 1 H \.ottlen : textile : cotton : fiber : total H °h n's
¢ H arveste H H s exports 1/ : consumption , textile H use : textile use ¢ uge : fiber use ; share
: : : : N ; exports 1/ | : : : :
b ; : Kilograms 4
H 1,000 per 1,000
i ¢ hectazes hectare = o~ - ------ 1,000 bales ~ - = - =~ - -~ = =< Kilograws bales Rilograms  Percent
. 1960 7,677 131 4,630 -680 4,611 425 4,003 1.96 4,369 2.14 92
L3 1965 7,932 126 4,602 -317 5,002 542 4,734 2.09 5,207 2,30 91 ; .
1970 7,689 124 4,400 ~508 5,375 593 4,782 1.90 5,650 2.24 85
1974 s 7,608 171 6,000 21 6,012 682 5,330 1.94 5,976. 2.18 89
— v :
hd 1975 : 7,646 155 5,300 130 6,050 554 5,496 1.96 NA NA NA
1976 5,895 148 4,685 ~745 5,926 908 5,018 1.76 NA NA NA
1977 27,46 156 5,348 ~278 5,585 708 4,877 1.67 NA NA NA
1985: :
Ale, T : 7,411 182 6,195 -618 6,813 681 6,132 1.71 7,214 2.00 85
¢ . » . » .
Ale, 11 : 7,306 182 6,107 -196 6,303 783 5,520 1.54 6,494 1.81 85
1990 H i %
‘A\}: {I 7,033 194 6,625 -686 7,311 840 6,471 1.61 7,862 1.97 82 ’ |
. . ‘ 7,298 194 6,502 =77 6,579 756 5,823 1.45 7,101 1.77 82 ! o
E]
1/ Hinus sign denotes net fmporcs,
.- HA = Not available,
' Sources: Cotton ares, yield, production, trade and mill consumption, 1960-77 from FAS; cotton textile tra:. .r.d use and total fiber use, 1960-74 from v
FAS, and 1975-77 estimated by FAS, B
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allows substantial expansion to provide yarn for the handlooms and power looms outeide
of textile mills, From 5.3 million bales in 1967, raw cotton use rose to an average
of 5.7 million bales during 1976-78. By 1990, a 2B-percent increase to around 7.3
million bales is projected.

Supply of Raw Cotton.—India has by far the lavgeet area in cotton of any country
in the world, but yields are among the lowest. Cottcn zrea has decined slightly in
recent years, and it could fall to 7.4 million hoctares in 1985-90, compared with 7.5
million in 1978. However, yilelds are trending upward as a result of increased
irrigation, better varieties, and more fertiliger. With a2lwost unlimited scope for
further gains, yields should continue to rise in tha years ahead.

Production is projected to continue to fall short of requirements by an estimated
600,000 to 700,000 bales in 1985-90. India ia not now faced with difficulties
regarding foreign exchange as gevere as once cxisted, The question remains of whether
Indiz will choose to replace Imports of cotton with ranmade fibers as it did in 1977.

et LT e e L D A e

Far East

T

The Domestie Market.,--For countries included, see appendix. Per capita !
consumption of cotton textiles rose slightly between 1947 and 1977, from around 1.2
kilograms to about 1.35, Per capita total fiber use will continue to rise, but i
cotton's share can be expected to decline from around 69 to 50 percent by 1990 (table
23y. This loes will restrain per capita growth in cotton consumption, Yet a ]
projected population growth of over 200 million between 1977 and 1990 will
considerably expand the market for cotton goods, which could reach an estimated 3.6 +
millicn bales in 1985 and 4.4 willion in 1990, i

Competition from Manmade Fibers.--Rapid and sizspie =xpansions in the synthetic
fiber industry have taken place thus far in the sevrrmiies in Taiwan and South Korea, -
Indonesia, the Philippines, and Thailand have sealler manmade fiber industries that
also have been expanding. Until recently, their use of monmade fiber was extremely !
limited; however, domestic demand for easy-care fabrics is strong and consumption of
gynthetics can be expected to rige rapidly in the eighties. It

Trade in Textiles.--The Far East represents the most rapidly expanding region in
exports of textiles in the world. Net exports of cotton manufactures exceeded 500,000 3
bales in 197}, reached 1 million in 1975, and about 1.5 wmillion in 1976 and 1977. ﬁ =
Most but not all exports are to developed countries. With low wages and modern, ;
efficient wills, some of these countries clearly are highly competitive in world ;
trade. The major deterrent to continued expansion in textile exports will be import
restrictions imposed by the develcped countriee to protect their own industries. If
the international Multifiber Agrecment continues to be effective, such rescrictions
will generally be relaxed year by year to provide moderate import gains. Net exports .
of cotton manufactures can, thus, be projected to increase about a millionm bales by )
1990, to over 3 million bales. i

Mill Consumption.--Mill consumption of raw cotton more than doubled over 1967-77,
from 2.1 million bales to 4.5 million. South Korea accounts for the largest share;
its 1.2 million bales consumed are about 25 percent of the reglonal total. Koreu's
fourth 5-year plan calls for an expansion to 1.5 willion by 1981, with an incresse in
the number of spindles from 2.58 millior in July 1977 to 3,28 million in 1981%.

Taiwan's cotton textile industry is struggling to overcome heavy debts, and many
mills are merging. Of approximately 120 cotton textile millg, some 60 percent have
fewer than 20,000 spindles, which hampers efficiency. Still, cotton mill consumpt {on
is rising again after plateauing at about 700,000 bales in the early seventies, and it
could reach 1.0 million bales in 1977/78. Taiwan's textile cutput is largely

et e R W o

. L

60



http:jj.Z.____I111111__..___...i.li

Tabis 23--Far Cast: Cotton supply and ucilization and total Flber use, sulocted ymars, scius] 1960-27, end projected F983 and 1990
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exported; soms shift in export demsnd from all manmade fiber products to all cotton
and cotton blends has improved the Jongrun cotton outlcok.

Cotton mill use in Hong Kong has risen only moderately in the last decade.
Emphasis is being placed on produvetion. of high~quality apparel. With completely free
eatry of cotron yarn and fabrics, tka spimning industry is having difficulry.
However, mills have been updating their splnning and weaving facilities and Hong Xong
has an advantage over other textile exporters in having large, established quotas in
some of the developel cowntries. The present level of mill consumption will probably
be maincained, but expinsicn seems unlikely.

The Mhilippine taxtile industry produces largely for the domestic market which is
risicg farrly rapidly in line with the high population growth. However, nill
corsumntion in 1977778 is well below the level in the early seventies because of
Sighly corpesicive fnports. 4ot ruch of an advance is expected in the eighties unless
higrer efficieccy ¢on be achieved in ofll production.

Nl cozsumpticn of cottom In Indonesia has risen over 30 percent thus far in the
sevecties, The mmber of spindles rore than doubled from about 600,000 in 1973/74% to
over 1.2 oillicn in 1977. By 1990, some 2 to 2.5 rillion spindles are a distinct
possipfiliey. Fermerly sulstantfal fmports of corton yamm and fibers have declined
wita zhe progeh of dorwstlc spimiing.

Thailand®s cottean =il] corsumption has zlmost doubled thus far in the seventies to
vearly 51083 bales i 1977. The runber of cotton spindles now totals over a
millica, corpared with 659,080 in 1975/76. Further cxpansion is likely, as textile
CX-OTES Or¢ expenied to rise, Both zo zeighboring countries and to Western Europe

(where a graZaal expa—sica In allcwadle impores from Thajland has been provided by a
TEIELT apresmemt).,

BooglnZesh's tenzile niils have zhe capazity to spis 450,000 bales of cotton
a-zuaalle, bur lfmiccd supplies of rasw cotten snd chiortages of skilled labor and of
elcsiric power Pave kepr owmtpot well tmler caacity. Mill consumption has remnined
arout IM0LT) Doles cormaliv. A5 rresent Jeterrents ro increased mill use are likely
2o persine, ravw cottco cee s —oe tlkely o rise mmizh fn the eightizrs,

for she Far Fzst co—wrfes =3 a progy, risirg domestic demands ard izncreasing net
exports of eoiton goods are empested o carcy raw cotton rill consumption fo mach
Sigter Ievels i the ofp rfes, Ffron o.5 mf1]fam bales in 1977 to some 7.5 =illion by
[923.

Eorouv ¢f Fuow okt .—Correm Fredocticn fn the regicn iw limfeed, cnby o half-
eillicn Balez acmseliv, Yore chem Malf comes from Mghanfistan, ulere cotten area was
23,030 Lezeares In 1977 (o feom o 18R peak ¢f 121.000). The rest is mostly in
Thallemd aon Torme, AMphanistan's aotton sres cam expand ot the expense of uheat and
other crops, dog this 48 kel o8 42 woold e Ircrepped focd crop imports.
Ad2i2icmnl frelipatisa conld pernit sowe rise Im cogeom atea. Forteszial yield in-
cteasos lroenl oo teskroreceicrg of fleldes {currently too small for echanfeal equip-
DT e 22870 lomal core op feraflifirer, fcsect comtrol, =ad e, 1oproved slanticg
see’s.  Very Biezle work oo varletz] seed develcpment cr seleztipnaig befzg Jome.

Taatlani's coiten oves pesac] ot 102,000 hestares in I969/20 z=d Las Been less
che 35,000 sficue then, The foomh S=year develcommer plam Bas ser a costen self-
safffclieay gonl for (9815 amd dg carly [§77, 3 cctten farmimg develcpment conmitree
vas fomond 2o provide tesh-dcal sl ffzsmefal sarvices for ootton rrodumction amd
mazkeilrs., THio S che firss S{ime che fevermmecl [as dfirectly stersed In o expand
ccitcn farmicg as privase frsestors Mare bocose vary of sgprortirg cotten growisg
profezzs. Fest icotrol couticaes to Be o nafor Jetexmenl RO greater cortom Rarvests.
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Production of cotton in Burma has declined in the last two decades. Cotton area
is about 200,000 hectares, 20 percent less than the 1964/65 high. Yields were nuver
very high, even at the Burmese record of 141 kilograms/hectare in 1953/54. With an
estimated 80 kilogramg/hectare today, Burma has among the lowest cotton yields in the
world. Cotton production gains depend on a change in the institutional setup in which
the government is the sole legal buyer and controls purchase prices at a level
insufficiently attractive to mwaintain cotton production in the face of rising costs of
fertilizers, pesticides, and other inputs.

EE

South Korea had 144,000 hectares in cotton 30 years ago, but less than 10,000
hectares today as other crops have proved more profitable or desirable. Yields have
increased, but not enough to offset the atea decrease, and current 1977/78 production
is the lowest in 30 years.

e

Cther winor producers are Bangladesh, Indonesla, and the Philippines. Bangladesh I
hag limited arable land, most of which is used for food production. About 10,000 k : l
hectares were planted to cotton in 1977/78 in Indonesfa, and a joint U.S.-Indonesian p
venture is expected to add 20,000 hectares by 1982. A total of 100,000 hectares by i
198" has been op.imistically targeted by the government.

In the Philipoines, the government ie seeking to develop cotton varieties
adaptable to local conditions and to establish a more effective pest control program.
Less than 5,000 hectares are planted in cotton, and the goal of 120,000 hectares by
1932 seems unattainable. Areas potentially suitable for cotton compete with tobacco
vhich currently appears to be more profitable. Cotton yields should rise as the
irrigated area, 30 percent of the total in 1967/77, is expected to increase.

For the Far East countries as a whole, net area planted in cotton has changed
little, and ylelds rose only a modest 35 percent over the last decade. Xothin,
currently indicates any rapid increase in productien. The region will continve to
rely primarily cn imports, and, given large progpective pains in rill consuzption,
will need over 5.6 million bales by 1985 and 7 million by 1990.

Central Plan Countyvies

Even small percentage changes in cotton preoduction and use in cemiral plan
countries can have significant global finpacts. The U.S5.S.R. was the world's lasgpest
producer of cotton in four of the five cotton seasons from 1974/75 to 1978479. In
recent years, ir has been second only to the United States in eaports. Also §n recent
yaars, the PRC has been either the second or third largest world produter of cotten.
Egst Europe has been one of the world's largest cotton frrorters. In the vears to
come, the political decisions of these tegions about cotton will be fmporeast
determinants of the size of the world cotton rarket.

Undon of Soviat Socialist Republics

The Domestic Market.—Cottoc textile use fnm the Scviet Unfon Bas Leco steadily
rising, vith an average rate excesding populaticn prowth. Cettcn teztile use reazhed
9.3 million bales in 1977 from the equivalent ¢f avousd 7.5 rfllfco Fales fa v957
(table 24). With the successfvl advirces in coiton producticn (3) 4o the 7.S5.S.8. aad
cotton's 2eili-high fiber market share, per capita cotron cozmsspticn is crofested 2o
rise Soderately over the next 15 yesrs amd the caticral tozal cozld approsch I
milliom bales by 1996,

Compatition from Masmade Flbers.—Citton's proportico of fibers coosamed 1o the
Sov.et Uaion has besn decliving moderately in the sevestics, bor still zzcoa—ted for
over 50 perceat ir 1976. Per capita comsmmptios cf cottco texziles s larger than In
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the Daited States (7.8 kilograms compared with 7.3 kilograms), but per capita l
consumption of napmade fiber is much lass (only 4.3 kilograms compared with 19). -
Consumption of all fibers psr capita sbout equals that of the European Community, but -
remains well balow that of the Unitad States.

The Sovier Union is rapidly expanding its manmade fiber industry. Production rose
from 623,000 tons in 1970 to 1.1 nillion tons in 1977, and the 5-year plan calls for
1.5 millioe tons by 1993. Some 6C percent of the Soviet Union'*s current production of
maomade fibers is rayom, but synthetics will be much more important by 1980. Current
plans and trends peint to a moderate growth in cottom textile use but & more rapid
gain in amnmade fibers.

Ixade in Textiles.--The U.S.S.R. is almost completely a self-contained market for
textiles. Imports amd exports of cotton yarn and plece goods are very small compared
with domestic production. There are no reasons supporting a significant change in t
this situation in the years ahesd.

[P

Mill Consumption.—In comcert with cotton textile consumption, mill use of raw i
cotton has been gradually and steadily rising. Increased use of manasde fibers will :
cause some decline in the rate of gain, but mill consumption could rise to 10.6

atllion bales in 1985 aad 10.9 million in 1990, cowpared with 9.1 million in I3}77 and

7.4 oillion in 1967.

i Supply of Rew Cotton.--Cottom production in the Soviet Union has risen very

: rapiciy. from 9.3 million bales in 1967 to 12.7 million in 1977. This gain of almost
37 perceat vesulted from an area expansion of over 22 percent and a yleld increase of
over i2 percent. If the Soviet plan for 1980 is overfulfilled cbout the same extent
as in recent years, production could rise to 13.8 million bales in 1980.

By 1960, an adéditicnal 495,000 hectares of new irrigacted land are planned for
cultivation above the 1976 level of 2.9 rillion hectares. Hovever, from 1976 to 1977,
cotten area rose only 43,000 hectares, and from 977 to 1978, 41,000, Beyond 1980,
area expacsion ie cotton would appear to be rore difficulr as the cotton areas in
Ceatral Asia will have exbausted the readily available water. Some additional
rescurces xay be committed to diverting some of the water from two najor rivers in
Siberia, but the potertial cost is enormous. This leag-range project Zpparently
remains coctroversial. Assaming continued small annusl increments, SovieX cottean
wozld reazh 3.5 millicn hectares by 1930 from about 3 cillien in 1978.

All Sovfer coifen is frrigated. Yields, already among the highest ia the worild, N
have beex rising pe—ause of {mproved rectmology amd particularly because of increased
applicasica of nitrogen. As yieids ave —ow approachicg the presect state of the ait,
foture gaies are likely to Te someubat smaller. Accerdirgly, yields approsching 1,100
kfloprams per Lestare by 1990 are emvisicoed.

Pecple's fim of Chiza

The Domrstic Meriel.--{-tton Cepreserts mearly 50 percest cof the PRC's total
textile comswmpticm. (ctica's share is declinizg gradunlly bat, througd 1990, it is
expeczted To dcTupy MbCut LO percez: of total texziles consumed. The FRC's per capits
rextile consemption is presestly about Balf the world avarage so thar a2 sdstextial
market is potexrfally avatladie. Yith its bage popularioe, however, even a amail
i=zreass in per capita cse fapliss 3 largs aggrejate gain. Between 1975 and 1346, the
PRC's populizion will grow abcwx 146 afllion, amd cottom textile comsmmptico coald
reazh as estimated 13.4 millica bales, an incresse cf 17 percent from 1974 (rable 23).
By 1990, with an alditimal population cf oesrly &5 ciliice, octten cextile cse cogld
ceazh almest 15 millioo bales.
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Competition from Manmade Fibers.—Although the [OC has depended on cctton for some
90 percent of its textile requiremants, policy guidelines recently announced call for
dincreased reliance on manmade fibers. Production of rayon rose from 40,000 matric
tons in 1970 to 121,000 tons in 1977, while the output of noncellulosic fibers rose
from 40,000 tons in 1970 to 60,000 in 1977, MHost importantly, the PRC has-osen
importing large and rapidly increasing quantities of msomade fibers. Imports rose
from 119,000 tons in 1975 to 187,000 tons in 1977, motivated by the exceptiomally low
prices resulting from severs competition and a depressed business situation in the !
vorld manmade fiber industry. . B

=TS IR ke

f The PRC is rapidly expanding its synthetic fibers industry as part of the
expansion of its petrochemical industry. Reports state that capital couwstruction
during the next 8 yaars will far exceed thar of the last 28. Plamned ocutpur of i
synthetic fiber would account for 40 parcent of the raw saterial used ir the textile

industry by 198S.

Textile mills are to produce more amd nmore synthetic-corron blended fabrics.
Considering tha time sad capital ragquired for petrochemical plaats, Cowever, tho ' —
decline in cotton™s proportiom of the marker will likely te pralcal, perhazs to arcuad
89 percent ia 1985, comparad with B8 percent in 974, .

R S

Trade ic Textiles.—In the nidseventies, the PIC uas exporticg around Balf a
aillion bales of cottcn a year as textiles. With fts Lage labor force and Jow wages,
toe FRC hxs enormous potestial as o exporter, Tut ies capabilities ray te limited o
meet internal nceds. Zsvertheless, the PRC's colton cemtile exports oculd expand
significantly 2o arousd 1.8 xillion Bales fr: 199C. Irpores (56,000 Lales fn 197%) are
expected to remafn ceglinible. (lcte thar historical trafe data are coepiled from
records of faporticrz counmzries and cay ro be exBastive.)

MiLlL Cons:mwption.-—~The PAC alrealy Ras the largest i1l ccosmptice of ccieen o <
the worid. Under presscre of domestic Jemand 32l fzctessed texzile exrorts, il cse
sinald rise sstatially. Estizmerad comsaption rooo feom 9 mEllico Bales §o 1930 ro
12.2 millica in 1973. & foother pain 2o 16.8 =illico in 1533 sppcars possible.

Suzply of Raw Corgca.—ihe oo arer [0 the FAC Jecliced frem a peak =f 6.2
E ofilion dectares fo 1956 fo 4.4 cillion o 1977. Pressure to rrow food == a low
; poveErent purchaze price for corton are believed mesperaibie. Proccrement prices
| vere raliced for the 1977/78 cecp, bt 2 sprirg drought axd cther weather problems Beld
i the arca dwn. Wiio che contizae] pressure for food, zres piasted to coteon is
i 3likely o g2 beyond chas 1o cihe early seventies.

Tields sixrald respend, hovewer, 1o (cereased availsbility of foertilfigzes, high

! cotten prices, and contiomed inprowement of frrigaticn systems. ANcut €9 percen: of
the cottco land §s irrigated, msd che perceztage is risicrp. Crezero coer cezlimirg
cotton prodztiion 1n receatl years appears 0 Dave rescited in a chage in poveroment
i policies which stculd favor cctton. Thuos, catiomal vields cculd rise £o as estimatel
; 670 kilograxe per hectare by 1993, compared with an sverage of abouz 430 Eilcgrame

: duricg 1975-77. Certcn production would then veach abost 15 millfcn bales {n 1999,
compared with less chan I8 cillion o 1977,

Thus far in the ceventies, the PRC [as had o fmpor: from 500,000 to 2 =iilien
bales of raw ccttez anszally. Rmwe cotton fmporzs of this ragaitude wil] coscir—e zo
be needed in the eighties. Iupores oould exceel these levels £f use of casmate fiter
oocurs at rates higher tham projecteld or cotren greduction is Ce-enphasfzed.
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Ihe Domestic Marker.—For comtrise included, see sppendix. Per capita cotion
Ctaxtile couswsption was semrally stable at abowt 5.4 kilograme in the sixties, but
has gradeslly picked uwp in the seveutiss to about 5 kilograms (table 26). This recent
iacressing trend is sxpacted to contimue, even though per capita consumption of
ssamade fiber will aleo be vising. By 1985-90, cotton's share of total fiber uze is
projected 1o be dowm to abowt 32 parcant from 37 percest in 197%.

tition from Mammade Fibers.—~YNearly all of the countries in East Europe are
substantrial producers of meamede fibers, both rayon and synthetics, Production of
rayon increased culy moderately in recent years, from 414,000 tons in 197)] to 503,000
in 1977. Yo additions to capacity =re wdorway. Production of noncelluiosics more
than doubied from 240,000 tons in 15.1 w0 529,000 tons in 1977, and capacity at the
end of 1979 will be up to 660,000 tons. Domestic production of manmade fibers is
supplemented by substantial imports, 125,000 tpns in 1977, Cotton's proportion of the
textile narket declined steadily from 41 porcent in 1967 to 36 percent in 1974,
already a fairly low figure, and a further moderate drop is ‘likely.

Trade in Textiles.--These countries have been net exporters of cotton textiles but
the export balance has declined in recent yearc, Domestic demand for greater suppliea
has been a factor. Exports of cotton textiles will l1ikely not rise much in the future
because of lack of comparative advantage in production, and a predilection toward
speclalizing in other high~technology industries.

Mill Consumption.-—~Cotton wmiil use hag been gradually rising and, mainly begause
of rising internal demands for cotton textiles, is empected to total 4.5 million bales
by 1990, compared with 3.4 million in 1977,

Supply of Rawv Cotton.—There is only an extromely limited preduction of cotton in
Albania, Bulgaria, Romznia, and Yugoalavia, and both area and production have been
declining, Based on mill requirements, imports will probably rise from 3.4 million
baies in 1977/73 to sbout & million bales in 1985 and 4.4 million in 1990, The bulk
of the area’s cotton imports have come from the U.S.5.R,

Otber Central Plan Countries

This disparate group of countries includes North Korea, Vietnam, Cuba, Mongolia,
Cambcdia (Khmer Republis or Kampuchea), and Laos. Cotton data are mot available for
Mongolia and Laos. All the other countries for which some data are available
wmiforly iaport raw cotton. North Korea takes about 150,000 bales; Vietnam and Cuba,
about 190,000 bales each; aag Cambodia, around 5,000 bales.

In addicion to the spartan cecessities for clothing for a growing population, per
capita textile use may rise by the eighties. Per capita total fiher use is estimated
ar 3.3 kilograms by 1990, from nearly 2 kilograms in recent yearc {table 27). Cotron
will probably occupy a slightly lower share by 1990 compared with the current 74
percent. Per capita cotton texiils consumption is estimated to rise from about 1.3
kilograms ro arommd 2.3 kilograms by 1990.
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Tablo 2T«-Other Central Plan councelea: Cotton supply and utilization and tetal Fiber wse, selected years, actual 196077, and projected 1985 and 1990
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APPENDIX

Methods of Analysis

This study on U,S. cotton export potentials in 1985 and 1996 combines the
expertise of USDA country and commodity analysts wirth the historiecal cxperience of the
world cotton economy from 19680 to date. The analysis began with the alternmative I
analysis, the projections to 1985 and 1990, based on trend estiraticn, of all regicnal
cotton market varjables. Mauy of the projections were suboitted to country and
commodity analysts fur review; their comments led to alterna*ve esticarioni
adjustments of initial estimations, and point projections independent of estipared
equations, A final set of accepted projection equations was thus cohtained and esed to
project activity levels in the world cotton econeny in 1985 and 1990, The alierrative
11 analysis was derivad from this set of equations. The regiomas for which projections
were made and the countries comprising them are presented In appendix rable 1.

The underlying empirical structure upen which professiona? expertise is irposed is
guite simple. This gimplicity is necessary because the long period of time Letween
the most recently available data and the projection vears rrecludes inclusicn of
numetsus quentifiable variables that cannot be accurately prolected. Iastead, a
determination of the effects of these variasbles and other norquantifiasble variables
Wwas left to the subjective fiscretion of the authors. The structure was sicplified
and the ceteris paribus conditions established by using the general assurmtions listed
in the introductory section of this report.

The numbers derived and presented are not to be interpreted as forecasts or most-
likely scenaritos, Every number has not been unanimously agreed upon by all persens
who reviewed early drafts of this report. The m—her~ sre projections; by definition,

they are only estimates of possible outcodes based on trends and general and specific
assumptions.

To establish first-roumd projzctions, an analytical model was fermulated. The
link among sectors of the model is the longrun equilibrium condition thar world raw
cotton production equals world uce (end-use consumption) of mill—processed cotton
textile products. This equilvalency is an abstraction, z~ in any single wear raw
7akton stocks ane stocks of inteimediate and final products would prevent such a
realize' Zon. However, in lougecun equilibrium, it is assumed that desired stock lerels

are achieved in each region and production equals use; stocks are therefore dropped
from consideration.

The world production amd use preiections are aggregations of many vegional
projeccions. Regional raw cotton production, net raw cotton trade, cotton mill
consumption, net cottun texrile trade, and cotton textile use determine world cotton

_ supply and utilization. These varialiles are determined within the framework of the
" model.

. ¥or the use side of the market, total fiber use (use of mill-processed staple or
filam%ﬂt which 18 either naturai or manmade) is first determined. Total fiber use in

tne 1 region, 151, is assumed to depend on that region's income, Yi, and popu’ation,

. POPi:

{ =
() TR = TR (v, POP, )

Implicitly, prices of textiles use: and nontextile products consumed are assumed
to exert little or no influence cp total fiber use levels.

With total fiber use determined, the optimal mix of cotton and manmade textileg
depends on price and nonprice factors. Cotion’s share of total fiber use in the i
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region, 5,, is awsumed ¢o depend on the ratic of raw cotton price o manmade staple
price, PC&IIP!H. and 3 time trend, T: i

(2) S1 = Si (PCOT/PMM, T) 8

The relative cost of cotton aad nanmade textiles is assumed to be related to
relative raw macarial costs. In the long run, this spacificaiion states that con-
suners, got mills, determine the proportion of the fiber rarker captured by cotton and
manmsdes. Combining equations (1) and (2), world cotton use, WCU, the sum of regional
uses, Ci. may ba expressed as a functiom of price:

{3} ucuazi('n‘i) (51) SECy = WO (PCOT)

For the pmduc:inntsm of the market, yield and area harvested must be deter-
oined. Yield o the 1™ regiom, ‘fI1 » is assubed to depend on a time vrend:

(&) YIi -Yli {1}

Regional area harvested, ““1 » 18 expressed ac 2 fumction of the expected price
of cottoa:

{3} AE - A, {POOT}

4

Horld cotten production, Wi, the sunm of regienal production, Yy TV be expressed
as a functicn of price:

/) w s‘..‘i('xt'li) (M{i) EE:'.Q: = WH(P{OTY
Iz global lomgran equilibriun,
(7 ®CUsz wQ

Wieth exogenous variables given, the cotton price that clears the world rarket ray
ke golved for, and regional cotton use, area, and production cbtained.

The link between the use and production sides of the market, through determination
of regional mill consumption levels, remains to be established. Hegional mill con-
supption, ME, , viewed as extremely rmobile globally, is assmmed in the long rum o
continue to bear the same relationship with total world nill consumption, WMC, ac in
tae past., That is, as total world mill consumption changes, each region Increases or
decreases its share of this total based on its historical share movement :

(8) HCi - MCi (WMC)

World mill consumptiosn in the long run is identical to ue and production; hence,
it, and regional mill consumption, are determined by equationa (1) - (7):

(9) WCU= wos Hmzzi mi
This view of regional mill consumption simply acknowledges that no ofimple, staad-

ardized set of explanatoxy variables can explain, across all regions, the diverse hia-
torical trends that have occurred since 1960.

Final'y, Iv+.: balances may be derived. In the 1“ reglon, nel raw cottoa trade,
NCT., is .he -ifference batween production and mill cousumption and net cotton textile
tra&e; NT'I‘i, is the difference between mill consumption and cotton textile use:

{10) NCTiE qQ

i -MC

1
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(11) N1T = MO, "Ci
In the following usections the specifics of the prejecticn sequence will be Je-
tajled. Ona variable, uwot spacifisd abowe, plays 2 major role, and that is fudgment.
Since an effort was made in this analysis to exanine potential cotton use acd produc—
tion, the future effecy of forcas just being bora today and those fust beinr conceived
received some weight in the projection precass. In cthis sease, there iz an elemen: of

speculation in the study. However, it is speculation 28ided by persons kaowledgesdle
in cortton or the country in guestion, conducted in 3 comeistent framswori, and cooe
fromted with the histocrical trends in oajor cotton rmrket variables In each regzfco., ¢

D T T I T

Vi o

Total Fiber Use

Data i_:

i Data are not available or actual domstic coasvaptica of all fibers a2t the rerafl .
level. Domestic consumption is, thersfore, appronicated v using total fibers avail-
able for howe use. The fiber use serfes consioe of £All consomption plue the net tex-
fl tile trade balance measured fin rav filor couivolento. For aratistizal esti aticm pur-

poses, USDA data {20} coveriry i960-76 arc wccd for the Uniczed States and FAD data
%6_-2} covering 1960-74 are uvsed for the sconnis vegions. Supplementary dsta ate {n
13).

Income series used consist of persconnl cocosumption expenditures for developed
regicns &nd gross donmestic produst for el developing regpions. Both sxeries were sup—
plieé by the Foreign Desiand and Ccmpecicicn Division (FDCD), ESCS. All fncowe series
are iz 1975 prices. Dosestic currencics are used for aingle—commy reglons and U.5.
dollars for multiple~country regiomo. In the latter case, domestic curTencies were
converted to dellars based on 1975 cxchange rages. Assumed fncome growch rates uged
to project income dre based on pEwjcctliosns of the United Mationg Center for
Pevelopment, Planning, Projecticn cud Policies (CDPPP) supplied by FDCDl. Income
geriec were not used for cemtral plan regloas.

g b i s e iy e

Hisgorical populatign otatistice are United Nations (WN) data provided by ¥DCD and
populacion projections axe UN medium-variant projections (1).

S et all cowntries are represented in aggregate data used for regional analyses
| beeause data ore not available for many coumtries.

Analysis

|

1'-'.

b Por capita total fiber use in developed and developing regions is expressed as a
function ¢f per capita income. Three versicns of this relationship were estimated:

1.
s :
? %ﬁ (2} Log (TF/POP) = atb Log (Y/POP) + ¢ Dgs |
) () TE/POP = ath Log (Y/POE) + c Dy,
& where:

TF ig total fiber use, i
POP is population, and

;. Y is personal coneumption expenditure or gross domestic product,
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DOB s a dowm: cariable whbich i3 1 for [960-€3 md O chererizer,

My mevisicss vere male iz the comptatica cf she TAD Jiter e cara beglairg o
I9bis eive dowmy varfable s izcludel to 2ol for these nlterazicoes.

Azceptad profestion eguaticos appear Io aryeciiy cable 2. Frofesticors Based oo
eg=izicn (1) were typically the Dighest, followed Ly hose from egzsticn (2), a=d
proferzices from egaation (3) were the Towewt. Erzattion (3) is csed in the x-aiysis
for ez of tize developed repices =) eguation (1) for exch cf the levelopicg regices.

The decisica to ke these cstizazel —ersfces was rotivated by the corrent gan n
T capita filer use between develcped sms vevelocpiry reglicns. Sirse the Inre
slizzies, muozale fiber consumprion Nxs valte artge calcs fn Jevelo of reglcms. These
pafcs were base? ooz oaly cm fiker sabstituoricn Bii olso oo —ew grodest soreal. This
lazzer effcer way be essentlallv extzastel in &veloped mepions bot oot in wevelcning
regiczs berasse of restralers oo frcromee, =413 capaciey, ol mx-vale fiher pradernics
carazley. for Jevelopirg regicas, ogutticn 41) seeos oSt co=sfistent with current ~—4
prospective filer use. In siditfon, cross-serzice evidenze (19} fmplics zhe rosponse
of rotal {iler use 1o hanges io inocne cerlises nt dghor levels of forsce. Tcnether
vith Gigh curreat filer use levels, zhis Izplication sczpests eguatica (3) is
appropriate for develcped regioms.,

The evilente cu izrome clasticities across regicns s =ixed. 8igh asd low values
are chserved for both developed amd developing regicns. Fecause estiraved clost {e-
fties for Pakistan and India are negative ard nor statistically significanz, this
resuit was refected ind populatien vas uced o explain total fiker use. The varfery
in the cagnitude of the clasticities indicates very different evperditure ratterms
across regicas. Those patterns tay be the result of rexrile availabfifty, which
depeads on domestic producties capacity, and trade restraints. Prices ari ovafi-
abiliry of acatestile preducts, oot represented in the estimated equations due to
tieir wnavailabiiity, are also ioportant. In addition, cultural characteristics, such
as the extent to which fashion and household furnishings are irporzant, Jetermine
income expenditures on rextile use.

In central plaen vegioms, projections are based va a sirple linear trend because
available income data are linited:

{(4) TF/POP = a+b T + ¢ 1}03

where:
Tis 1 in 1960, ..., 15 in 1974,

An additional dummy variable, Dl s {1 during 1960-70 and 0 thereafter) is used for
the PRC to account for a very large increase in fiber uge in 1971. idthough no
attempt was made to uge an income variable in central plan regions, the trend equa-
tions provide a very good explanation of past fiber use.

Appendix tables 3, 4, and 5 present population, income, and total fiber use
projections under alternative I demand. In the aggregate regions, especially Other
Africa and the Far East, unavailable income and fiber use data for some countries make
the per capita levels in appendix tables 3 and 4 appear lower than actuaz, The fiber
use figures are closer to the true values, as fewer countries were omitted in the
fiber use aggregation than in the income series aggregation. -

Regression projections in appendix table 5 differ from those accepted for analysis
in the following reglons: Japan, Other South Ame=ica, Turkey, Egypt and Sudan, Bigh-
Income Worth Africa and Middle East, Pakistan, and the PRC. For Japan, Other South_
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Amwrica, Taxkey, Righ-incess Serth Africa asi “iddle East, aad the PIC, Rhigh—iacoms
growth ricas imd elasticities (or treed respemses) lead to per capita apre Jewviels that
appesr toc high, gives cultural mdfor politfcal cousiderstfoms. In Pakistes, Egvpe,
and zhe Sedmm, cettswm production petenrisl mad the depresset tezzile conowmption
levels expericaced daxfing the sample perisd motivated Ligher crofected use lewels. Io
all cases, sccepred projections wers Based cx assamed per capita ase levels developed
throwgh consensus joigment.

Cottom Use
Data

The cottoa-use data sources amd years of coverage used for cstimatics are the seome
as for total fiber use. Cottom ume is cefized as =401 corswapt io= olus the et cotton
textile trade balamce measured ic raw fiber eguivalents. Ccitom’s share ir tetal
fiber uss is the ratfo of cotton to toval fiber ume. A share calcclated In chds
Smner is acceptadble for projecting total cotton use. E-wever, ft My cwerstate
cotton use from the emd prodnct viewpoi=zt, because (1) a clven welght of raw rasmade
fiber can produce move squire yards cr pleces of cexciles than the same veight of raw
cottoa, and (2) the FAD total fiber use series does rct fzcliie all ‘fhers cozrumed
for all regioas (such as silk 2= flax for pre-196% cata).

Frices vere cbtained from o2 Foreiga Asriculeure Service (FAS), USDA, a=d (20).

Analyais

The level of total fiber use by 2 region's consumers is assumed to be determined
by real income. Consumers oust, thea, siz-:\tanecusly decice cn the proportions of
tais level of textile use that is to be comprsed of ranmade and cottom fibers. A
crucial factor in this decision is the pricc of mermade compared with cotron textiles.

Final cotton and manmsde textile product prices are not available for most re-
glons, so raw fiber prices ate us22 ;o0 explain cotton's share of the fiber rarket.
Final product prices in a region deayend on raw fiber prices, wages and other mill pro-
duction and finishing costs, mfll-to-consumer spreads, and imported textile product
prices. Although the many costs from raw fiber ry final consumer influence relative
purchises, the use of yaw fiber prices is reascnabie as oany of the processing and
distribution costs are the same for a textile product, irrvespective of the type of raw
fiber,

In determining textile proportioms, them, consumers are assumed to choose an
optimal mix of cotton and menmade textiles based on the expected relative price of
cotton to manmade staple. For estimation, the same expected relative price is used in
each region and it was taken to be the world cottou/polyester price ratic. Each price
wag denominated in U.S. dollars and averaged over the 2 most recent years.

Nonprice fiber characteristica, such as durahility, ready to wear, and fashion
contribute importantly to consumer decisions ou cotton's share in end-use markets,
These nonprice factors help to form consumer tastes and preferences. As these tastes
and preferences respond over time, the formation process is represented by a time
trend.

The estimated share equation is:

(5) S=a+b PCM+c LT

where:
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5 1s share of cottom im totsl Siber ase,

PN 1s the average of the ratio of the Liverpool 'A’ index of SM 1-1/16" to
U.S. price of 1.5 demier polysster staple for the current and the previous
Year, mad

. LT is the logarizhm of 1,...,16.

Tals equacion vas selected after investigation of alternative functicnal forms,
without included prices, for all regions and with price for the United States.
Appendix tatle € pressmte altercative prejections wnder three functional forms with
price absent. The threc forms are the S-curve {logistic), often used to explain
adcprioca of new technology,

(6) S~ a+ b/(4cp)
semilog,

(7) S= a + bLT
and linear,

(8) S= a + bT.

The semilog was selected for use with a price variable for most regions because
the trend-only projections are close to expectations and there were fewer parameters
EC astimate.

Estimated price-dependent equations appear in appendix table 7. Because it 1is
desirable to separate the effecte of the trend and price variable, which are nega-
tively correlated, and only negative price elasticities are acceptable, based on
theory, a aixed estimation technique is used (18). This technique permits stochastic
constraints to be placed on the price elasticities. The constraints are based on
prior information (19) in which the elasticity of demand (mill consumption) is esti-
1pated at -0.2 for developed regions and om the -0.17 crdinary least squares {0LS) es-
timate of the U.S. share elasticity. The prior information used in estimation con-
sists of share elasticities (equivalent to cotton use elasticities) of -0.2 for all
foreign developed regions, all Latin American regiong, High- and Low-Income North
Africa and the Middle East, and the Far East, and -0.1 for all other regions.

Despite use of the mixed estimation technique, some estimated elasticities were
positive, go point projections were made for cotton's share in these reglons. Note
that the mixed technique did not change any (LS-estimated elasticitfes appreciably,
except for Low-Income North Africa and Middgle East, the only region for which the pign
was reversed.

The log trend variable fits the original sample period, 1961-74, well in many
cases. However, the rate of change of cotton's share is a decreasing function of
time, which results in little trend effect in 1990, 16 years beyond the sampie period,
for some developing countries. It is likely that adoptiom of manmade fiber wili =tili
be taking place because of nonprice incentives (such as new domestic production capac—
ity). The trend effect 1s thus enhanced by use of a subsample of the data wherein the
initial observation appeared to Tepresent a point at which a sustained takeoff in man-
made fiber adoption occurred.

The viability of the regression projectioms was determined by examining share pro-
jections for 1985 and 1990 with PCM equal to 1.15:1, compared with the 1.35:1 averaged
over 1974-76. This somewhat arbitrary level is used because it allows for manmade
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fiber price increases relative to cotton price. Increases are expected to result from
(1) a continuing substantial real-price rise in crude oll prices through 1990, (2) a
reduction in current excess manmade fiber productive capacity which has been the
source of price competition and industry losses, and (3) a continuing increase in
world cotton yislds, which mitigates real cotton price rises.

Regression equations us>d in the baseline projections are intercept adjusted to
yield the accepted projected shares, under woderate demand with PCHM equal to 1.15:1.
These accepted shares are derived from subjective evaluation of many factors mot
included in the vegression equations and incorporate the per:eptions of country
and comodity snalysts (app. table 8).

The point projections and adjusted regression equations are multiplied by totral
fiber use and aggregated to provide a world cotton use demand equation and price
elasticities of demsnd for 1985 and 1990, With PCM equal to 1.15:1 and world demands
of 75 and 83 million bales (alternative 1 levels), the calculated elasticities for
1985 and 1990 are ~0.078 and ~0.083, respectively. The slight rise from 1985 to 1990
reflects the lessening influence of nonprice demand determinants over time.

Global Implications for Manmade Fibers

The anhalysis wae not designed to project market variables for manmade fiber. Yet
the apalysis provides some measure of the dimensions of manmade fiber production re-
quired for the industry to be compatible with the cotton market projections. Data on
the sum of nonglass nou¢ellulosic and cellulosic fiber production (16, 17) for 1967,

an important period in the manmade fiber industry, aad for 1976 show world productien -

to be 7.09 million and 13.62 million metric tone, respectively. Noncotton fiber use
levels, derived irom cotton's share, and total fiber use projections in 1985 and 19930
are 20.37 million and 24.46 million metric tons, respectively, under alternative I and
18.92 miliion and 22.12 million metric tons under alternative II,

Assuming the projections are compatible with the actuval historical production
data, these levels, under alternative { demand, show annual average gains in manmade
#iber production of 0.73 million metric tons from 1967 to 1976, 0.75 million metric
tons from 1976 to 1985, and 0.82 million metric tons from 1985 to 1990. Although
tising absolutely, annual average percentage gains over these periods are declining at
7.5, 4.7, and 3.8 percent, respectively. Under alternative 1I, the average annual
gain over 1976-85 1s 0.59 million metric tons, and over 1985-90, 0.64 million metric
tons. This reduced growth implies amnual averzge growth rates of 3.7 and 3.2 percent
over the two projection pericds.

Mill Consumption

Data

The mill consumption data set used in this analysis covers the years 1960-76 and
was obtained from FAS data tapes. The series has also been published (21 and 22).

Analysis

With cotton textile use levels projected im each region (hence, world use pro-
jected}, the degree of 2 region's self sufficiency in use must be determined. Corten
spindles and looms are highly mobile resources; their geographizal distribution has
changed considerably over the past two decades. The distripution is sensitive to
numerous forces (such as labor supply, wWage rates, and government policy), which, eve:
1f capable of being quantified and used to explain past trends, cantot be projecied
with any degree of confidence. For this reason, statistical relationships devoid of
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explanatory varigbles with economic interpretation are used to provide a first, or
trend, approximation of mill consumption levels.

Historical trends in mill use shares in each region are determined through esti-
mation of a relation of the following form:

(9) MC, = a+ b MCW

i

where:
uci is mill consumption of c¢otton in the ith region, and
MCW 1g world mill eonsumption of cotton.

Thie equation quantifies the way in which a region's mill congunption changes as
the volume of total world miil consumption changes, Effectively, it determines g
region's share of world cotton spindles and looms. It was useful in the analysis for
two reasoms. Projected cotton textile use levels for 1985 and 1990 nay be directly
substituted in the right-hand side of the equation, which prcvides regional mill con-
sumption projections. As a byproduct of OLS estimation, the sum, across all regions,
of the coefficients on MCW equals 1 so that changee in MCW will be completely appor-
tioned across all regions.

The estimated equations appear in appendix table 9, Since MCW has been rising
over time, the size of each region's coefficient on MCW indicates the extent to which
mill resources came intoc or left the region during the sample period, The largest
rates of increase in mill use occurred in the PRC, the Far East, and the U.5.5.R. The
largest declines occurred in the EC and the United States.

Altheugh these rates of change reflect the historical experience, the structural
conditions (characteristically liighly changeable) under which they emerged are not
expected to obtain through 1990 in all regions. Thus, some regression projections
were revised and accepted mill consumption levels, based on judgment, were used for
the analysis. The accepted projections represent a moderate appreoach. Accepted mfll
use levels in the fastest—growing regions were usually reduced from regression projec-
tions, and levels in the fastest~declining regions were increassed over regression
projections. Higher-than-regression projections were accepted for many developiag
comntries, based on a continuing shift in mill preduction capacity that favors low-
wage regions with cotton production potential and strong econcmic development
prospects. Regreselon and accepted projections, under the alternative I demand,
appear in appendix table 10.

Cotton Production

Data

Cotton area, yield, and production data were obtained from FAS data tapes. They
cover the 1960-76 crop years and include preliminary 1977 data. The price data cover
1959-76 and were obtaimed from FAS and (20).

Analyeis of Yield

Major differences exist across regions of the world, both in actual observed
annual yilelds and in expected trend yields. The domipant factors that cause devia~-
tions from expected trend ylelds aie weather variables, changes in quantity and timing
of rainfall, and temperature levels. Moreover, annual changes in the expected profit-
ability of growing cotton can cause yield deviations from trend as these changes lead
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to more or less intensive input use. Changes in profitability slso lead to expansion
or contraction of area, which affects yield by bringing more or less productive land
into cotton production. As analysis of the year-to-year changes in yields requires
extensive country-specific climatological and economic data mot availsble and becsuse
the emphasis of the study is on underlying trends, annual yield deviations were not
analyzed. For such an analysis for the United States, see (3).

Differences across regions in trend levels of yield, the focus here, may be traced
to a number of factors., Natural climate, soll quality, level of irrigation, farm
size, farm traditions, and input qualizy and availability are some determinants. Two
of the most important which, over time, may be most responslble for fundamental
increases in yield are irrigation and input characteristics. The latter covera such
diverse items as seed and pestfcide quality and fertilizer availability. The develop~
ment of both irrigation facilities and input production and delivery systeus depends
on the level of agricultural development. Thie slowly changing process was, for this
analysis, assumed to be captured through regression of yleld on time trend. FPactors
responsible for annual deviatioens, primarily weather, ave assumed captured in the re-
gression's standard error,

Three yield equations were estimated for each region:
(l0) Yea+b T
(11} Y=a+bLT

(12) Y= a+b T +c T

where!
T is 1 in 1960,...,18 in 1977, and
LT 48 the logarithm of T.

Projections from the three versions were examined in light of (1) potentials for
general economic development, agricultural development, and adoption of specific
technologies, and (2) stated national objectives for cotton production. Based on
these factors, one of the three above equations was selected as best representing a
region's potential; if none were satisfactory, alternative yield projections were
specified.

The accepted yield projections appear in appendix table 1l. Regression projec-
tions based on equation (10) are also presented, for comparison purposes. In geveral
cases, accepted projections are below the linear trend projections, which reflects al-
ready high levels of agricultural development, irrfgation, Input use, and the belief
that no major technological breakthroughe in the near future are expected (multi-
adversity seed varieties, for example).

Although {irrigation levels could not be ascertained for all areas, information on
regional percentages of total cottom area irrigated, for 1975, that did contribute to
establishing accepted yields includes: United States, 32; Other Western Europe, 95;
Australia, 95; Mexico, 90; Central America and Caribbean, 0; Brazil, §; Colombia, 15;
Argentina, 10; Peru, 98; Turkey, 77; Egypt, 100; Sudan, 83; Algeria, 65; Iran, 70;
Israel, 89; Morrocce, 100; Syria 89; Pakistan, 95; Indfa, 18; and the U.S.S.R., 100.

Analysis of Area

Although certain regions have experienced continued increases or decreases in
cotton area harvested, world areas harvested over 1960-76 has been fairly stable. In
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fact, both the maximwm and minimum levels have occurred thus far in the seventies as
33.5 million hectares harvested in 1972 and 29.8 million hectares in 1975.

In projecting potential regiomal cotton area, the observed world stability in area
was noted and only = few fundamentsl trends in arel, not related .to price, were
considered. Por all regions, a base or stable area was selected, along with a
compztible base cotton price. Any changes in this area to 1985 and 1990 result only
from base price changes effected through a longrun area response elasticity. Area
reaponse equations, then, were constructed as follows:

(13) A = AB + ELAB((P-PB)/PB)
where:
A,AB are harvested and base harvested areasg,

P,PB are cotton price and base price, and

Ey, is longrun area rasponse elasticlty with respect to price.

Base areas for most reglons are the 1972/73-1977/78 average area harvested; base
price, using the 1971/72-1976/77 period, for all regions is 68 centa/pound, the crop
year Liverpool 'A' index deflated by the U.S. producey price index in 1975 dollars.
Elasticities used are mostly estimated values with two assumed values,

The results of elasticity eatimation are presented in appendix table 12. Cotton
farmers in each region are assumed to base planting strategy on expected farm price
(15), Empirically, this may be expressed as

(14) A= a + B PL+ ¢ AL
where:

PL is previous season's Liverpool 'A' {ndex deflated to 1975 U.S, dollars by
U.8. producer price index, and

AL i8s previous season’s harvested area.

This epecification, reflecting paucity of data, has several limitations. It
assumes profitability of cotton is rolated to cotton price and that of other crops is
related to the U.S. producer price index. Also, it assaumes relative profitability in
foreign regions is determined by a world rotton price and the U.S. producer price
index. Nevertheless, estimation results are generally plausible.

Most elasticities are consistent with expectations. 1In developed regions for
which information and technology (factors which induce and permit flexibility) are
readily available, higher elasticities are expected. For the United States, no
estimation was conducted; here, area response is bhased on (5) in which the U,S,
longrun elasticity was estimated at 1,71. 1In Latin Ameries, higher elasticities are
expected for Mexico, Central America and Caribbean, and for Other South America where
government intervention is generally 1imited and good crop alternatives exist., In
Brazil, these factors prevail to a lesser extent, 56 a lower elasticity is expected.
Here, a trend variable 18 included in the estimation to capture the strong deciine in
arez in southern Brazil due to better crop ailternativer., For the other developing
regions, information and technology constraints, custom, crop alternatives, and
government policy are all expected to reduce regional reeponsiveness to changes in
world price. 1In the ceantral plan regions, zero elasticities are expected based on the
absence of a clear relationship between internal and world prices.
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Mixed estimation was used in the area respouse estimation in some regions. When
OLS estimated shortrun and longrun elasticities were at great variance with prior
estimates, stochastic restrictions, using informstion in {14 and 19}, were impeosed.

Accepted base ~veas and price elasticitieg for the alternative I demaad analysis
are presented in appendix table 13. For Other South America, Turkey, Egypt and Sudan,
and Pakistan, changing economic situations, irrigation projects, and national plans
enmphasizing cotton motivate increases in base areas. In Other Afrfca and the PRC,
base area is related to past peak area harvested, In East Europe, base areas are
projected from a regrzssion equation containing the logarithm of time trend only. In
the U.8.5.R., base areas are assumed, Accepted elasticities are the same 88 those
estimated in all regions except for Low-income North Africa and Middle East and Other
Africa in which small responaes, 0.1, are assumed.

When area response equations, each of the form of equation (14), are constructed
for each region, multiplied by yield, and aggregated, a world supply response equation
results, World supply response elasticities calculated from such as equation, with a
price of 68 cents/pound and alternative I supplies of 75 and 83 million bales, are
0.48 for 1985 and 0.45 for 1990,

Alternative II--Lower Cotton Use
SRl ye lo-oower (otton lse

Analysis

The conditions aseumed to prevail under alternative II are based on conditiona
.underlying the glternative I analyeig., On the demand side of the world market,
alternative II was establighed by reducing projections for total fiber use and leaving
share projections intact., Alternative IT income growth rates are the alternative I
rates reduced by 25 percent. These lowered income projections are used to project
levels of reduced total fiber uge in all reglons except Japan, Other South America,
Turkey, Egypt and Sudan, High~-income North Africa and Middle Eaet, Pakistan, and the
PRC. In these regions, the alternative II total fiber use regression projections are
made acceptable by multiplying them by the ratio of the accepted-to-regreasion
projectiong determined in the alternative I analysis. Hence, the alternative II
adjustment is proportionally the same as that in alternative I, For India and the
central plan regions, alternative T total fiber projections are reduced by 10 percent.

On the aupply side of the world market, some of the point projections used to
determina bage areas harvested in each region, under alternative I, were chosen on the
presumption of the strong world demand reflected in past trends. Restricting demand-
side growth necessitates a respecification of base area projections in affected
regions, Consequently, alternative I base area projections ir the developing areas of
Other South America, Turkey, Egypt and Sudan, Other Africa, and Pakistan are reduced,
Alternative II base areas in the central plan regions are the same as under alter~
native I, except the PRC's which is lowered slightly,

In Other South America and Egypt and Sudan, even under 'more restrictive world
demand, there could be incentives to expand cotton area, For each of these two
regions, lower use area projections are slight reductions from alternative I base
areas,

Base areas in Turkey, Other Africa, Pakistan, and the PRC for 1985 and 1590 are
taken to be the average area harvested over 1971-7%.

Although a case can be made for altering yields under lower world cotton use,

alternative I yleld assumptions are retained, Accepted income growth rates and base
areas appear in appendix table i4.
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Mill consumption levels are projected by use of each region's share of vorld mill
consumption originally projected under alternative I. Somz of these projections were
altered to reflect changes in base areas, more believable trade balances, or
judgement. Projected and accepted levels are presented in appeudix table 15.

A different approach to establishing a lower use alternative would be to retain
the alternative I fncome growth and total fiber use levels and increase the projected
rate of decline in cotton's share of total fiber use. Appendix table 16 presents a
get of base shares that "ing Alternative I total fiber uge levels, results in the
identical alternative II cotton market solution as the one obtained by reducing the
alternative I income growth and total fiber use levels. The only difference between
the two analyses lies in thz impilcations for mannade fiber consumption.
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Appendix table 1--Regions and their country detail

United States
Foreign Developed
European Community (EC)

Other West Europe (OWE)

Japan
Other developed (OD)

Developing
Mexico
Central America and Caribbesn {(CAC)

Brazil
Other South America (0SA)

Turkey

Egypt and Sudan (EGSU)

High-income North Africa and Middle
East (High)

Low-income North Africe and Middle
East (Low)

Other Africa {0A)

Pakistan
India
Far 'East

Central Plan
Soviet Union (U.S5.5.R.)
Paoples Republic of Chine (PRC)
East Europe

Other central plan (OCP)

85

Belgium-Luxembourg, Denmark, France, West
Germaeny, Ireland, Italy, Netherlands, and
United Kingdom,

Austria, Finland, Norway, Portugal, Spain,

' Sweden, Switzerland, Greece, Iceland, and

Malta,

Canada, Australia, South Africa, and New
Zealand,

El Salvador, Guatemgla, Honduras, Nicara-
gua, Costa Rica, Dominican Republic, Pan-
ama, Haltil, and Lesward-Windward Islands.

Argentina, Belivia, Colombia, Paraguay,
Peru, Chile, Ecuador, Uruguay, Venezuela,
Guiana, and Surinam,

Algerla, Cyprus, Iran, Iray, Israel, Saudi
Arabia, and Libya, '

Lebanon, Morocco, Syria, Tunisia, Yemen,
Southern Yemen, and Jordan,

Angola, Benin, Cameroon, Central Afriean
Republie, Chad, Ivory Coast, Kenya, Malawi,
Mali, Mozamblque, Niger, Nigeria, Rhodesia,
Senegal, Tanzanila, Toge, Uganda, Upper
Velta, Zaire, Zambila, Ethiopla, Ghana,
Liberia, Malagasy, Somall, Reunion, Rwanda,
Mauritas, Seychelles, Cape Verde Islands,
Mauritania, Guinea Bisasau, Sierra Leone,
Gabon, Sao Tome and Principe, Congo, Camore
Islanda, Afars, and Issas,

Bangladesh, Burma, Sri Lanka, Indonesia,
Malaysia, Philippines, Thailand, Honpg Kong,
South Korea, Taiwan, Singapore, Afghanistan,
Nepal, Brunei, Timor, Solomon Islands, Fiji,
and New Guinea,

Albania, Bulgaria, Czechoslovakia, East
Germany, Hungary, Poland, Romania, and
Yugozlavia,

‘North Korea, North and South Vietnam, Cuba,
Mongolia, Khmer, and Laos,
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Independent vavisbles 1/

Region

Constant

Y/vop 2/

POP

T

D

03

LU TR TR

" ow B W oW

Income
elasticity
3

e

w509 . States

Forelgn developed:
EC

OWE
Japan
oD

Developing:
Mexico

CAC

Brazil

054

Turkey
Egypt and Sudan
High

Low

0A
Pakistan 4/
India 4/
Far East

Central plan:
U.8.5.R.

PRC
Eaat Europe

oce

LU P T P P

-199 . 44

=52.26
-70.37
=114.06
-103.06

2,10
-.18
3.22
.35
3.25
3.14
66
3.59
.37
61,45
344,87
90

26.68
(12.41)

8.67
10.71
(10.52)
5.66
(4.66)
15.19
(9.16)

1.72
(5.60)
l.02
{8.27)
2.08
(7.32)
4.87
{4.30)
3.84
{5.58)
2.65
{.36)
1.75
(6.06)
2.02
(.79)
4.40
{5.63)

.25
.07
"{3.82)
.38
(14.19)
.09
(7.49)

(-5.05)

t values in parent

2/ Logarithnm of varisble is used fo

3/ Per capita total f
4

4/ Totsl fiber use is

heses.

the dependent varisble.

r developed regionsa.
iber conswption uith rea

pect to income per capita evaluated at the hean.
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Appendix tabie 3-~Population, actual 1976 and projected 1985 and 1990
Region : 1976 : 1985 : 1990 o
: Million :
United States : 215.1 235.3 2646.3 3
Foreign developed: : 5%3.5 565.1 386.4
EC : %9.1 271.4 277.6
OWE : 85.7 90.5 93.4
Japan : 112,8 123.0 126.8 |
oD H 65.9 80.2 88.6 I
Developing: : 1,978.1 2,539.6 2,894.9
Mexico : 62.3 84.2 95,2
Brazil : 109.2 ~140.5 150.5
0SA : 109.6 136.5 153.0
Turkey : 40.9 51.7 58.7
Egypt and Sudan H 54.1 68.3 77.6
High : 78.9 104.9 122.0
Low : 45.3 61.0 7.6
0A : 282.7 366.6 426.2
Pakistan : 72.4 97.0 112.8
India : 621.4 779.7 873.6
Far East : 464.7 597.8 681.6
Central plan: : 1,324.2 1,487.4 1,576.6
U.5.8.R. : 256.6 281.0 293.9
PRC : 840.9 959.5 1,018.5
East Europe : 131.0 138.0 141.5
CCP H 85.7 108.9 122.7
World : 4,030.9 4,827.4 5,304.2
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Appendix table 4--Per capita income, actual 1976 and projected 1985 and 199G

Asaumed real

Central plan 4/
U.S.S8.R.

PRC
East Europe
OCcP

Reglon ‘growth rate 1/° 1976 Po1985 1990
: Dollars 2/
United States H 3.1 4,?49 5’ 716 6,366
Foreign developed: :
EC : 3.5 2,246 2,928 3,409
OWE : 4.5 2,468 * 3,476 4,205
Japan H 5.4 158,373 1,113,498 1,405,640
oD : 3.8 2,540 2,948 3,217
Developing: : '
Mexico : 6.0 16,833 21,123 24,032
CAC : 5.7 413 490 571
Brazil : 6.6 3/9,364 13,462 16,220
0SA : 5.2 3/1,046 1,369 1,574
Turkey : 6.5 13,847 15,373 23,334
Egypt and Sudan : 4.9 3/3w 387 432
High : 8.0 3/343 541 682
Low H 5.0 287 341 376
OA : 4.5 3/28 33 35
Pakictan : 3.5 1,716 1,746 1,780
India : 4.0 3/1,172 1,355 1,471
Far East : 5.9 204 266 311

LI T R N T 1]

1/ Growth rates are for total income not per capita.

2/ Personal consumption expenditures for developed and gross domestic product
for developing, both in 1975 prices. Units are U.S. dollars in all regions
except yen for Japan, pesos for Mexico, cruzeiros for Brazil, liras for Turkey,
and rupees for Pakistan and India.

3/ 197s.

4/ Vot projected.
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Appendix table 5--Regression and accepted total fiber use, actual 1974 and -
projected 1980 and 1990

LI LT

_ . . Regression f Accepted
Region : 1974 : : : :
: : 1985 ¢ 19890 : 1685 : 1990
: 1,000 metric tong
United States :  1/5,499 7,388 - 8,423 7,388 8,423
Foreign developed: : 7,497 10,132 11,469 9,825 11,064
EC : 3,729 4,614 5,080 4,614 5,080
OWE : 1,110 1,530 1,774 1,530 1,774
Japan H 1,585 2,521 2,878 2,214 2,473
cb : 1,072 1,467 1,737 1,467 1,737
Developing: s 5,741 8,911 . 11,144 8,809 10,910
Mexico : - 288 483 620 483 620
CAC H 148 247 327 247 327
Brazil : 519 846 1,055 846 1,059
0SA : 558 947 1,225 887 1,147
Turkey : 313 ' 553 717 478 587
Egypt and Sudan : 221 285 333 335 403
High : 451 1,063 1,537 892 1,220
Low : 178 261 312 261 312
OA : 468 667 818 667 818
Pakintan : 382 464 549 533 632
India : 1,301 1,571 1,718 1,571 1,718
Par East : 914 1,531 1,924 1,531 1,924
Central plan: : 7,887 11,214 12,780 11,022 12,556
U.S.5.R. : 3,376 4,741 5,328 5,741 5,328
PRC : 2,590 3,742 4,298 3,550 4,074
East Europe 2 1,773 2,425 2,754 2,425 2,754
oGP : 148 306 400 306 400
World 26,226 37,645 43,816 37,044 42,953

1/ 1976 actual value.
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Appendix table 6—-Cotton's share in total fiber use,
1985 and 1990, trend only

alternative projections for

_ S=-curve ' Semi~log Linear Average

Region : : $ : z : : share

: 1985 : 1990 : 1985 : 1990 : 1985 : 1990 1973-74

: Percent

United States s 18 14 27 25 5 -7 1/30
Foreign developed: : 37
EC : 29 28 30 28 16 9 34
OWE : 28 27 30 28 12 3 36
-Japan : 42 42 41 40 38 36 44
oD ;37 36 37 35 25 13 40
Developing: : 68
Mexico : 21 12 51 49 28 is 48
CAC : 26 17 54 52 33 24 51
Brazil 1 34 24 64 62 47 39 62
0SA t 45 43 54 53 41 35 56
Turkey : 60 59 64 63 54 49 65
Egypt and Sudan : 2/ 2/ 3/ 3/ 3/ 3/ 90
High : 40 39 41 39 30 24 45
Low : 35 33 41 40 35 32 41
OA P2 2/ 78 77 74 73 74
Pakistan : 2/ 2/ 86 86 81 78 a9
India 2/ 2/ 86 a6 a2 80 89
Far Easat : 48 46 54 52 35 25 57
Central plan: : 64
U.8.8.R. t 53 52 50 49 41 36 60
ERC : 2/ 2/ 85 84 79 76 86
East Europe : 33 a2 33 32 21 15 37
oce : 2/ 2/ 80 81 82 84 76
World H 50

1/ 1975~76 average

2/ Regions with shaves fallin
or above 0.75 for 1973-74 were
curve,

for United States.

3/ Trend coefficients were positive; results not reported.
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Independent vartebles 1/

CH

LT

Mixed price

elasticity

OLS price

elasticity

United Stateas

Foreign developed:

EC
OWE

Japsn
oD

0SA
Turkey

Bigh
Liow

04
Pakistan
Indiy
Far Rast

‘Central plan:s5/
u.s.s IRI
PRC
East Burgpe .
oCFP "

i

% wm aw gufer wr oww

LTI T T T R Y'Y

an s we B

=
H
»
-
-
-
3
H
-
-
=
L
-
4
»
-
-
H
[]
13
»
H
[
+
-
-
-
»
-
-
-
14
»
L3
-
H
-
-
-
-
.
H
.
*

196)~76

1961-74
1961-74

1961-74

1%63~74
1965-74
1567-74
1966~74
1961~74

1961~74

1965-74

0.747
29.77)

520

{'52.47")
.803

('61.87")
+813

('74.79')
G673,

('52.13*y

772
("118.60")

484
("43.48")

-0.0%0
{=4.32)

-.019
{*~1.50")
-.038
("~1.85")
2/

-.038
('-2.98")

-.131

(*~10.85")

=-.109
(*~5.61")
~.D83
("~4.201)
=024
("=-1.09"}
~.021
("'l-j}i'}
2
2/
-.034
(‘-10?0')
&
z
2/

-.031

-0.118
{-7.39

=.064
('-9.65%)

-.080
(*-7.46")

=.050
('-7.41%}

~-.078
{"-7.49")

(*~1.29%)

Hot estimated

«0.17

~.02

1/ t values in parencheses; asymptotic values in quotes for mixed estimation.
Positive price coefficient; results not reported.
Linear trend rather than logarithm of time trend used.
Popitive trend coefficient} results mot reported.

5/ Wot esatimated.
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Appendix table 8--Regression .and accepted projections of cotton's share of L
: total fiber use
=3 : “Regression Accepted
v Region X - X "
: ;1985 ¢ 1999  : 1985  : 1990
s H Percent
Tnited States : 26 24 24 22
Foreign developed: : '-_'
EC : 29 28 31 30 ]
OWE : 29 28 29 28 I
Japan : A, NA 41 40 ' ’
on : 36 35 34 3
Developing: :
Mexico : 46 44 35 32
CAC : 50 49 45 40
Brazil : 59 58 50 44
0SA : 52 51 47 44
Turkey : 56 53 59 56 i
Egypt and Sudan : NA NA 88 85 ;
High : RA NA 41 39
Low : 38 36 38 36 ;
DA : NA KA 70 68 I
Pgkistan : KA NA 85 82 {
India 2 NA NA a5 82 i
Far East : 51 50 51 50 :
: i
Central plan: : :
U.S.S.R. :  HA NA 49 45 {
PRC : NA NA 82 80 :
East Europe H Na "NA 33 32 }
oCcP :  NA NA 73 71 P
: ;
NA = Not applicable.
P
i
i
i
| :
| .
.
92 - B
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Appendix tagble 9--Estimated mill consumption equations

Independent

f variables 1/
o : . r2
; Intercept ; MCW ;
United Stsates : 13,968.3 ~{.1055 g.39
: (7.47) {-3.08) .
Foreign developed: :
EC : 11,241.3 -.1203 .91
: (20.56) (-12.02)
OWE : 405.1 .0238 +64
: (1.61) (5.18)
Japan s 2,769.8 0163 .08
: (5.45) {1.10)
)] : 403.3 L2052 +16
: (2.40) {1.68)
Developing: :
Mexico H -169.5 .0155 .90
: (~2.33) {11.66)
CAC : -254,2 .0073 .89
: (-7.05) (11.04)
Brazil : -402.8 0342 +66
: (-1.16) (5.39)
0SA : -176.5 .0259 .88
: {-1.30) {10.51)
Turkey ; =1,651.7 454 .79
3 (~4.95) (7.44)
Egypt and Sudan : -692.5 0295 .93
: (-5.87) (13.64)
High : -455.7 .0165 .84
: {(-4.49) (8.86)
Low H -392.8 L0110 .88
: (~7.00} (10.74)
OA : ~2,283.8 .0332 .93
: (~10.85) {13.80)
Pakistan : =1,985.6 .0680 .83
H (-4.50) (8.43)
India ¢ 1,931.2 0644 .80
: {4.23) {7.75)
Far East ! ~5,927.8 . 1557 .88
: (-7.23) (10.38)
Central plan: :
U.S.S8.R. H -730.5 L1545 .96
: {-1.60) (18.53)
PRC £ -15,332.3 4443 «97
: (-14.47) (22.50)
East Burope H 878.7 -0385 .89
: (4.59) {(11.27)
OCP : -495,0 L0145 .89
: {(-7.04) (11.23)

1/ t values 11 parentheges.
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Appendix table 10--Regression and accepted mill consumption, actual 1976 and
projected 1985 and 1990
f ' Regression i Accepted 1/
Region : 1976 : : : :
: : 1985 ¢ 1990 : 1985 ¢ 1990
: 1,000 bales
United States : 6,674 5,990 5,150 7,000 7,000 y
4 j :
Foreign developed: : -
EC : 3,697 2,149 1,191 3,200 3,200
OWE : 2,108 2,208 2,398 2,208 2,400
Japan : 2,142 3,545 3,627 3,500 3,700
Ob : 574 794 835 794 835
Developing: :
Mexico s 707 1,002 1,126 1,050 1,250
CAC : 220 296 354 330 450
Brazil : 1,975 2,183 2,455 2,600 3,000
0SA : 1,438 1,783 1,989 2,050 2,475 .
Turkey : 1,510 1,782 2,144 2,050 2,450 i
Egypt and Sudan : 1,253 1,536 1,771 1,700 2,050 :
High s 632 790 922 1,000 1,150 ;
Low : 283 440 528 440 630 {
OA : 1,107 1,735 2,158 1,735 2,258
Pakistan : 1,800 3,159 3,701 2,700 3,050
India : 5,700 6,799 7,311 6,799 7,311 i |
Far East : 4,372 5,845 7,085 6,050 7,000 oo
Central plan; : ; ]
U.8.8.R. : 8,800 10,953 12,183 10,600 10,900 i
BERC : 12,098 18,258 21,796 14,800 16,750 :
East Europe : 3,371 3,867 4,182 4,200 4,500
OoCP 377 598 713 660 800

ij Accepted levels may differ slightly from projections in the tables on the
market for cotton in foreign countries., Thie is because any residual, after
establishing acc:pted projections, was distributed across regions.
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Appendix table 1T--Linear trend regression and accepted vield, actual average 1974-76 and projected 1985 and 1590

1974-76 Regression : Accepted :  Source of accepted
actual

. average . 1985 SEET 1/ | 1985 ° 1990 projections

* -
H -

-
-
-
-

Region . .

1990

Eilegrams per hectare

United States : 508 - 42 566

Forelgn deveioped: : 571 4d
EC : NA Ka Ha
OWE 758 3n Judgement
Japan WA HA | -9
oD : 312 Log trend

Develeoping: ! 284

Mexico : 852 Quadratic trend
CAC : 800 Judgemen*
Brazil : 241 Yunadratic trend
0S54 : 384 Linear trend
Turkey : 750 : Judgement

Egypt and Sudan : 565 " Judgement

High : 559 Judgewent

Lows : %4 828 Judgemant

Q5 : 201 240 : Linear trend
Fakistan 271 352 Linear trend
India 161 182 Linear trend
Far East : 240 313 Linear trecd

Central plan: : 340 8323
¥.5.8.R. : 891 1,064 Judgement
PRC : 496 678 Judgement
East Europe : 351 428 Log trend
oCP : 162 2/ 2 Judgement

o

World 409 487

" 1/ Standard error estizated from ‘inear trenod.
2/ Estimated trend coefficient is npegative.
NA = Mot applicable.




Appendix table 12--Estimated ares response equations

Independent variables 1/

o we

Region A - - . 2 T E2 D 3/
. Constant . PL . AL ¢ R N 5= : "L
United States &/ :
Foreign developed: 3
EC &/ :
OWE T =33.4 1.00 0.875 .74 0.20 1.60
) : (.80} {6.26)
A Japan 4/ :
A oD : -9.6 .44 .852 .89 .34 2.28
5 H (1.54) {7.96)
Developing: :
Mexico :  -87.5 3.75 <736 .17 .38 1.42
: : ('1.77%) ('10.85")
CAC H z3.7 2.42 528 .66 41 .87
s {2.35) (3.123
Brazil 5/ s 457.% 3.45 .785 .43 .09 +41
: ('1L.36%) ('4.05%)
0SA : =50.8 10.79 ¥ +B69 .59 1.12
' : {3.58) (2.06)
Turkey : 413.3 4.26 032 -42 » 36 «35
: (3.18) {.15)
Egypt and Sudan : 482.2 1.08 .521 .19 .06 .12
: {('1.75") (*2.53")
High : 376.1 1.27 -.053 .20 17 W17
: {1.86) {(-.24)
Low :  121.5 -.387 -660 .52 0] 0
: {(~.51) 2.77)
OA : 736.2 .023 « 790 .78 0 4]
: {r.o1h) '8.91%)
Pakistan T 333.6 1.82 . 757 .76 .06 .25
: {.76) (6.29)
India 2 1405.1 3.65 .789 44 .03 .13
: {*1.76") ("4.12%)
Far East : 12.7 1.31 .761 .62 .21 .87
: {1.99) {4.59)
i Central plan: :
| U.8.8.R ;. 214.7 1.74 .895 .92 04 .35
: {1.08) (10.85)
PRC :+  2357.5 1.00 472 .26 ¢ 0
: {.10) {2.14)
Ear East : 50.2 -.162 +495 .53 0 0
: {-.98) (3.37)
OCP : 8.12 .G13 . 709 .54 ] 0
: (.07) (3.96)
1/ t values in parentheses; asymptotic values in guotes for mixed estimation.
2/ Shortrun area response price elasticity evaluated at the meanj for price
coefficient t values negative or near zerc, this elasticity is taken &s zero.
3/ Longrun area response price elasticity evaluated af the mzan; for lagged
acreage coeffielent t values near zero, this elasticity is taken to be the same as ES.
4/ Not estimated.
5/ The Brazilian equation has an additional varigble, the logarithm of time trend,
with coefficient estimated at -90.4 and asymptotic t value of 1.57.

i 96

RIS, A e b i i

L

Lk




".',:ﬁg-ﬁw"‘ Mamrpuﬁﬂii 3 'wﬁm ;\,-m:p- e Y

Appendix table 13--Accepted base area and area Yesponse price elasticities,
average 1972~77 and projected 1985 and 1990

Accepted base area

wpier s N wamas v S

as pa em

Region - - f Accepted
. 1972-77 : 1985 . 1990 . elasticity
. average | . .
L] L] Ll - ;
: 1,000 hectares f
United States t 4,755 4,755 4,755 1.71 [
Foreign developed: : 351 351 351 i/ g
EC : 0 0 0 0 !
OWE : 238 238 238 - 1.60 f
Japan : 0 0 0 0 f
oD : 112 112 112 2.28
Developing: : 19,243 20,842 21,547 1/
Mexico : 397 397 307 1.42
CAC : 401 401 401 .87
Brazil : 2,080 2,080 2,080 .41
054a : 1,238 1,700 1,850 1.12
Turkey : 721 876 971 <36 .
Egypt and Sudan : 1,067 1,300 1,500 .12 i
High : 432 432 432 .17 i
Low : 253 253 253 .10 t
OA : 3,450 3,750 4,000 .10 ;
Pakistan : 1,898 1,965 2,000 .25 E
India : 7,408 7,408 7:408 .13
Far East : 355 355 355 - 87 j
Central plan: : 7,838 8,175 8,269 0 "
U.S5.8.R : 2,868 3,300 2,500 0
PRC t 4,861 4,897 4,897 0
_ East Europe : 75 72 72 0
R 0. : 27 27 27 0
World 32,186 34,123 34,922 1/
1/ Aggregated, implied longrun elasticities calculated at means of sample
data, using accepted elasticities, are 1.65 for Foreign developed, 0.25 for
Developing, and 0.37 for World.
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Appendix table li~-Accepted income growth yates and base area projections. _ .
alternative II .
f f Daee area
: Tacome A " ;
Reglen . growth rate | 1985 : 1990 P
: : : F
H H H [
: ¥
* : 1,000 hectazes IE
; United States : 2.33 1/4,755 1/4,755 Fi
i H i
! Foreign developed: : ]C}
I EC H 2.63 _JJO _]_JO }
| OWE : 3.38 1/351 1/351 I
! Japan : 4.05 1/0 1/0 f i
oD : 2.85 1/238 1/238 §
! i
Developing: : )
Mexico : 4.50 20,010 20,173 j
CAC : 4.28 1/401 1/401, .
Brazil : 4.95 1/2,080 1/2,080 ;
0S4 s 3.90 1,600 1,700 |
Turkey : 4.88 -721 721
Egypt and Sudan : 3.68 1,136 1,212 ¢
High : 6.00 17432 1/432
Low : 3,75 i/253 1/253 .r
OA : 3.38 3,450 3,450 -
Pakistan : 2.83 1.898 1,898 !
India H 3.00 1/7.408 1/7,408 }
Far East : 4.43 1/355 1/355
: i
Central plan: 2/ : 8,139 8,233
U.S.5.R, : 3,300 3,300 f
PRC : 4,861 4,861 ;
Eaat Europe : /72 1/72 :
oCP : 1/27 1/27
HWoxld : 33,497 33,774
1/ Soue as in Alternative I, see app. table 13.
2/ Income growth rates are not used for projecting central plan fiber use. :
+ -
)
i
!
i
i
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Sppendix table 15--Repression and accepted mill consumption projections,
alternative II

Regression Accepted 1/

Begion

1985 . 1990 1985 ;1990

we [#2 as ar as e

United States 6,661 6,479 6,600 6,600

Forelgn developed: 8,500 9,031 9,134 3,201
EC 2,966 2,880 3,100 3,000
OWE 2,046 2,160 2,046 2,166
Japan : 3,152 3,240 3,352 3,390
oD 736 751 736 751

TE R T T I T T

26,327 30,031 25,827 29,456
1,205 1,395 950 1,075
N6 405 306 405
2,410 2,700 2,410 2,700
0SA 1,761 2,250 1,825 2,050
Turkey _ 2,131 2,565 1,725 2,050
Egypt end Sudan : 1,573 1,845 1,475 1,770
High : 927 1,035 927 1,035
Low I : 408 540 408 . 540
DA : 1,608 2,032 1,508 1,913
Pakistan 2,502 2,745 2,502 2,745
India : 6,303 6,579 6,303 6,579
Far East 5,191 5,940 5,580 6,550

Developing:
Mexico
CagC
Brazil

R mA aw 4e Ay we aE

28,47 29 658 28,176 29,842

g 325 9,809 9,603 9,859
PRC 13,718 15,079 14,269 15,313
East Europe 3,893 4,050 3,693 3,950
ocp H 611 720 611 720

Central plan:
U‘SOSQRO

LT T T LA T A 1]

.

World : 69,937 75,199 69,937 75,199

1/ Accepted levels nay differ slightly from projections in the tables on the market
for cotton in foreign countries. Any residusl, after establishing accepted projec~
tions, was distributed across regions.




Appendix table 15--Ratio of alternative II cotton use projections to alternative
i I total fiber use projections ' "
N .
- . Base share 1/
N " Region : .
’ . 1985 . ‘ 1990
: ' ;
United States H 23 290
Forcign developed: : 31 30
EC : 30 28
OWE : 28 26
Japan : 39 iz
ob : 31 29 |
Developing: . s 54 48
Mexico : 33 28
CAC : 39 33
Brazil : 47 39 i
0SA™ : 42 37 :
Turkey : 54 48 i
. Egypt and Sudan : - 86 83 !
L High : 33 30 e
Low . 37 35 P
OA : N 63 60 i . X
Pakistan H 77 74 g °
India : 77 74 !
Far kast : 47 43 ! S
Central plan: : 52 49 =
U.5.8.R. H 44 41 -
PRC : 78 72 .
East Eurcpe : 30 29
OCP : 66 64
World : 41 38

1/ Ratio of cotton~to~polyester price assumed to be 1.15:1.
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