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Government Policy
and

International Trade in Cotton

I. Introduction

Empirical analysis of the international market for cot
ton has proven a

formidable exercise. The development of noncellulosic fiber.; 1.1 the 1950's

and 1960's, cotton's role as an intermediate input
 rather than an item of

final demand, government interference in the interna
tional trade of cotton and

cotton textiles; and variations in cotton qualit
, 'lave complicated econometric

analyses of post-war cotton demand. Existiug analytical approaches range from

models which regard the world cotton narket as a sing
le entity to models which

view the international market as a composite of uniqu
e relationships between

each exporter and importer of cotton. Data limitations and difficulties in

model verification have frequently forced a reliance
 on ad hoc estimation

procedures, and reliable estimates of income, own-pr
ice and cross-price

elasticities of demand remain elusive. Competition among dirferont qualities

and the degree of integration of the world cotton Tiaec
et, the role of storage

in the price. adjustment process, and justificatio
n of appropriate lags and

leads in price response represent -additional unresolved issues.

This paper approaches the analysis of internationnl
 cotton trade in an

institutional fraliework. Price and trade control noliciec in many countries

effectively isolate domestic producers or consumers fr
om their counterparts in

the international market. This has been particularly prevalent among

potential cotton exporters, where cotton pol
icy has been used to generate tax

revenues or provide constant and subsidized pric..!.1 to domestic textile

producers. 'The international market thus becomes one 
in which intRroational

prices are influenced by exogenously determine4 .-
xport avnilabilities. This



provides the basis for an insti
tutional model of interna

tional trade. The

model is specified and estimate
d in Section IV.

I . Trade Patterns and Ins
titutions in Cotton Trade, 1

960-80-1/

The most dramatic changes in 
the world cotton economy inv

olve the sr.rowth

of the nan—nade fiber indust
ry. }inn—made fiber consumption i

ncroased by about

20 percent per year during the
 1960's, from three to eight

 million Tnetric tons

(mt ) • Cotton consumption increased
 rmwitly at the rate of po

pulation growth

(about two percent per year), 
from 10 to 12 nillion nt, with

 the consenuenco

that cotton's share in tota
l Ether consumption declined 

from 70 to s5

percl-nt. Since 197C, however, market 
shares have stabilized. This stability

was due to the decline in gr
owth rates of both nan—nade 

fiber and total riber

demand rather than to an acce
leration in cotton ,!emand, a

s cotton consumption

maintained its earlier rate
 of growth of about two perce

nt per year. Cottnn

consumption was 10, 12, and
 14.5 million Ilt in 1960, 1970, and 1980,

respectively.

Summary data on exports and im
ports are provided in Table 1,

 and

demonstrate the major change
s in the patterns of trade. 

The total volume of

cotton trade increased by 1
7 percent during the 1960-80

 period, from 3.7 to

4.3 million mt, and its i
.vurt.cince relative to total produc

tion decreased

slightly. Host of the increase in tra
de volume occurred during t

he 1970's, as

synthetic fibers reached
 stable market shares with co

tton and other lAtural

fibers.

/1— Tnis summary is drawn pri
maril

the United Nations 1978).

froAl '::(:"it 1978), Thigpen 197R), an(2
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Table 1. Cotton Trade Statistics, 1960-80.

OUANTITIES, '000 mt MARKET SHARES (X)

1960 1965 1970 1975 1980 1960 1965 1970 1975 1980

IMPORTING COUNTRIES

Japan 769.7 670.2 798.8 701.2 * 698.2 21 18 21

737.2 

17 * 16

*
Peoples Republic of China 43.3 130.1 97.6 130.1 1 4 3 3 * 17

India 148.3 68.3 132.3 (29.5) *(112.7) 4 2 3 (1) *( 3)

Other Asia 299.2 405.6 659.8 1089.4 *1127.1 8 11 17 27 * 26

Western Europe 1592.8 1480.7 1285.7 1288.5 *1046.7 43 40 34 32 * 24

Eaopesn Europe 512.1 565.8 586.9 570.2 * 594.1 14 15 15 14 14

EXPORTING COUNTRIES

U.S.A.
U.S.S.R.
Pakistan
Turkey
Mexico
Egypt
Guatemala
Sudan '

TOTAL WORLD EXPORTS

WORLD PRODUCTION

TRADE AS % OF

WORLD PRODUCTION

1465.6
238.5
52.0
58.8
347.3

16.3
95.2

639.5 849.9 701.0 *1284.1 40 17 22 17 * 30

336.0 314.4 758.8 * 949.7 6 9 8 19 * 22 '

106.0 101.0 90.2 * 326.7 1 3 1 2 * 8

199.5 244.6 470.9 * 227.7 2 5 6 , 12 * 5

459.2 163.9 106.7 * 177.8 9 12 4 3 * 4

343.0 304.2 65.0 * 23.9 - 9 8 2 * 1

76.8 53.8 97.4 * 108.4 4 2 1 2 * 2

124.0 228.3 214.9 * 86.7 3 3 6 5 * 2

3703.4 3680.5 3832.0 4062.8 *4340.9

10113 11577 11370 11774 *13878

indicates preliminary figure

37 32 34 35 31

) indicates net export if for importing country, 
net import if for exporting country

Source: International Cotton Advisory Committee, Cotton-World S
tatistics, various years.

Data represent marketing year quantities, beginning in
 August of the year cited.



Among importers, the mo
st significant increas

es in trado volu.no Jecurred

in Asia, primarily 
as a consequence of texti

le Pxpansion in the Peop
le's

Republic of Chinn, %lo
ng Kong, Taiwan, and Korea

. By 1980, this rertion

accounted for over 60
 percent of world import

s, nearly double their
 share in

1960. The most sinificant a
rea of decline In Impo

rt, uccurred in Weste
rn

Europe, where tradi! sha
res declined from 45 to

 25 percent over the l
ast two

decades. These changes reflect pr
imarily the shift in 

the competitive

position of the textile 
industries of the two 

regions, and would probabl
y have

been goro .rxtrene were i
t not for the protecti

on afforded the devel
onei

countries via the volun
tary quota aAreements o

f the 1960's and 1)70's
. These

aAreements (horn: Tern
 Arrangerent on Cotto

n Toxtiles, 1963-73: ”ul
tifiher

Textile Agreement, 197
3—ho) attempted to res

trict the rate of growth o
f

imports to 6 percent p
er year, by allowing 

ioporters of textiles to
 initiate

quota restrictions or 
to negotiate voluntary e

xport auotas when growt
h rates

were excessive.

Exports are more conce
ntrated than imports, as

 four countries, the P.S.
,

the U.S.S.R., Pakistan, 
and Turkey account for 

about 65 perc,ant of the

A

total. The USSR has increased i
ts market share the mos

t, while Sudan, Egypt,

and East African exp
ortitrs have shown ;the m

ost significant decline
s. Egyptian

declines reflect gr
owth in domestic textile 

production, while the dec
lines in

the other areas a
ppear to be due to decrea

sed domestic productio
n. U.S.

exports declined d
urinl the 1960's and earl

y 1970's as a consenuence
 of high

support prices relat
ive to world prices, and

 annual exports were lar
gely

determined by Commodity
 Credit Corporation p

olicies. however, the decline 
in

market share was rever
sed in the 1970's as U.

S. support prices fell 
below

world prices.



In contrast to the stability in coriou trade and rrovt
h of consumption,

cotton prices exhibited markedly different behavior 
during the two decaec.

As indicnted by the pattern of cif Liverpool pri
ces shown in Figure 1 .?

1960's demonstrate little price fluctuation. Two factors nay he espe6altv

Important in the explainin this stability. First, net increases in textile

fiber demand AS a result of incone growth were off
set by the ranid incrpa.40

in the supplies of man-made fibers. Second, the U.S. maintained substantial

stocks ns a consequence of domestic price sunport 
procTrams. Release of these

stocks could prevvnt any substantial upturn in pric
es.

The 1970's brought narked increased in price instabilit
y. The

coefficient of variation of prices, for example, iu
crensed from n.n5 in the

l960-70 period to 0.33 in the 1970-80 period. Two factors nay be particularly

relevant in explaining the changes in price behavior. In the first place,

U.S. support programs became insignificant after
 world market prices rose

above U.S. support prices in 1973. This reduction in buffer stocks gave

annual variations in demand and supply to have a much lar
ger impact on market

prices. The secund 
factor was the end of the r-id growth in man-made fiber

production in the early 1970's. Increases in petroleum prices after 1973 led

to sharp increases in man-nade fiber prices, and cot
ton and man-mades assumed

a competitive market relationship in which volatino rel
ative prices became

important determinants of fiber usage.

Government policies have influenced the supply of export
s and, to a

lesser extent the demand for imports in the international 71arket. Table 2

classifies producer price policies for countries 
which produced more than

200,000 hSles (43,500 mt) in 1980. This group of co-mtrioA accounts for 97

percent of world proluction. Perhaps the most strikin.r. feature of the tahle

is the small share of world production which is exclusively 
affected by world
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Table 2. Producer Price Policies, 1960-80.

Production, No minimum

1981/32 or fixed

• 1:21191a (1000 bales) price policy

Argentina 735

Australia 550

Brazil 2,635

China • 13,800

Columbia 320

Egypt 2,400

Greece 550

41catemala 400

India 6,000

Iran 230

Israel 420

Ivory Coast 260

Mexico 1,440

Nicaragua 285

Pakistan 3,360

Paraguay 390

Peru 430

South Africa 215

Spain 320

Sudan 710

Syria 600

Tanzania 240

Thailand 325

Turkey 2,200

USA 15,625

USSR 13,400

Zimbabwe 210

X
X

Minimum
)rices

Xd
Xe

Total 68,050 5,415 21,330

World Total 70,395 (7.67.) (30.3%)

Fixed prices
for Other

producers Restrictions

X(?)

X

X

X

41,095
(58.4%)

xb
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Sources:

Production data are provided by International Cotton Advisory
 Committee, reported in Pyramid Surveys,

No. 4, 1982.

Policy information is taken from the following sources: 
International Cotton Advisory Committee, 1980,

Government Regulations on Cotton, 1980, Report by the Secretariat to the 39th Plenary Meeting of the 
ICAC,

Manila, Philippines.

United Nations, Conference on Trade and Development, 1978,
 Extent, nature, causes and consequences of

fluctuations in prices in world narkets for cotton, Trade 
and Development Board, Integrated Programme for

Commodities, Third Preparatory Meeting on Cotton TD/B
/IPC/COTTON/11. Geneva, Switzerland.

Stevenson, J.4. and C.E. Goldthwait, 1977, South America's 'B
ig Four' Expand Cotton Output, Foreign 

AELLE2.1.12sa, No. 26, June 27, 1977.

Petges, Richard, 1980, Pakistan's Cotton Industry, Forei
gn Agricultural Service, USDA, FAS-H-296.

United States Department of Agriculture, 1977, Soviet Cott
on Production and Trade, FAS-H-277. .

Evans, R.B., 1976, Cotton in the USSR, Foreign Agr
iculture 23A:2-5. June 14, 1976.

Evans, R.B., 1976 Brazil's Cotton Industry, Foreign Agricultural Service, 
USDA FMS-H-272.

Notes:

a The Domestic textile industry was given priority pu
rchase rights at preset prices until 1977/78.

Cotton and polyester imports are prohibited. Cotton exports are occassionally restricted, and domestic

prices are often above cif prices.

System similar to Argentina.

Minimum prices were greater than world prices in 1975
/76.

Mininum prices were greater than world prices for most 
of the 1960/73 period.



market prices. Less than eight percent o
f world production falls in this

category. A nore substantial share (
30 percent of cotton production)

 is grown

in countries with minim
um price support, although ex

cept for nrazil floor

prices are currently low 
enough that production is infl

uenced by world

prices. For the 1960-73 period, how
ever, the U.S. minimum prices were

 above

world prices, and thus world
 prices did not determine U.S.

 proOuction

levels. Fixed producer prices represen
t by far the largest category 

of

producer price policies, 
accounting for 60 percent of wo

rld production.

Government marketing boards 
usually implement these poli

cies in the countries

involved by maintaining a -I
ononoly on the procurement of

 cotton.

For the vast majority of co
tton production, world prices

 are not n

directly relevant decision 
parameter. As a consequence, exports of many

countries are determined b
y governnent policy rather th

an world mar%ets. Two

factors may be relevant to 
the decisions to use fixed nri

ce 'policies. Most of

the countries with fixed p
roducer prices are LDC's or C

PE's, in which the

textile industry is regarde
d as a principal component of

 the industrialization

process. Since raw material costs comp
rise 50 percent or more of t

extile

production costs, low prices 
for seed cotton would appear 

to allow both low

domestic consumer prices for
 textiles and a competitive

 advantage for textile

exports. As a result of these polic
ies, textiles have become a dom

inant

source of nanufacturing 
employment. Textiles and clothing indust

ries were

responsible for 9-36 percent of valued-add
ed in manufacturing among the

.

fixed-price countries of Ta
ble 2, with the exception o

f Thailand (17 percent)

and the USSR (six percent)2
/
 A second factor which influe

nces the use of

2/ Data are taken from the Uo
rld Bank um . Data far Ch

ina, 'ivory Coast

and Tanzania are not available
.
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fixed price policies is the
 ahliity .of. the government to impose 

comM6ditv

taxes. Cotton is exclusively a cash 
crop, and processing facilitie

s are

easily monitored by the gov
ernMent, which Allows problem

s of tax. evasion via

parallel private markets o
r home consumption of the comm

odity to he minimized.

N t importers of cotton do no
t interfere with the internati

onal .mark..t to

the same degree as exporter
s. Strong competition and quantit

ative•

restrictions on intPxnation
al textile trade, as well a

s budget constraints .,'

make direct government subsi
dization of cotton use impla

usible in most

Importing countries. The .centrally—planned econom
ies of China and Eastern

Europe purchAs., throurh-government—contrnlle
d trading agencies and may

. determine Cotton imports 
indviveilltantly Of cif prices

. India. also Imy.4 brorts-

'through a centralized purch
asing twenty (cotton Corpor

ation of India, Ltd.),

with imports determined as 
the difforeUce between the p

lanned nuantity of yarn

production _(determined by
 the government) and domest

ic

cotton. Since India is 1;,rgely self
—sufficient in cotton produc

tion, these

amounts are minor.

III. Models of the nemand for Cotto
n

Previous studies of cotton de
mand have focused on two type

s of models,

separable demand fnnecion
s and lagged—adjustment mode

ls. The first approach

has viewed cotton dema
nd in two stages. Initially, the consumer is as

sumed to

allocate his budget amo
ng broad catepories of goods s

uch as apparel and other

textile products. In the second stage, rela
tive pricos of cotton and

alternative fibers are ass
umed to influence the specifi

c composition of the

bundle of textile goods. Lagaed adjustment models Fene
rally are not specified

as such, but Rrise from th
e inability to find signific

ant relationshins

between current priet?s and cu
rrent demand from the awilvsi

s of tine series

data.



Recent developments on the separabi
lity of consumer preferences prov

ide a

theoretical justification for the t
wo-stage approach to cotton dema

nd.

Estimates of studies of the elas
ticity of demand for all fibers ar

e summarized

in Table 3. The earliest study in this gro
up is that of Donald et al.

(1963). In this model, the fiber marke
t consists of four levels of 

demand:

consumer, retailer, fabricator, 
and mill. It is assumed that demand is

unspecified by fiber type until 
the mill level is reached, where 

fabricator

demands are distributed among 
alternative fibers on the basis of rela

tive

prices and -special conditions" of de
mand. The results from the mmala stud

y

for the U S arc presented in equation (1) 
of Table 1. The 'cone elasticity

of fiber demand is somewhat gra
ter than 0.8 and is stronzly sign

ificant.

nudley (1974) estimated a simila
r function with more recent data uti

lizing

polyester rather than nylon pric
es as representative of noncellulosi

c prices

for 1958-70. He arrived at similar estimates, 
although the Durbin-Watson

statistic suggests serial corre
lation and the price coefficient has 

the wTonr

sign. Collins et al. (1979) attempted 
a time series analysis of FAn

consumption data for the 1960-74 
period, In which the world was div

ided into

I.

twenty regions. In general, income elasticities appea
r higher in developed

than in developing regions, alth
ough results wire statistically in

significant

.for eight of the 20 regions. The omission of a price variable 
may create t;one

uncertainty about the validity of the
 results. French (1980) undertook a

time-series estimation over a long
er time period (usually 25 years) an

d fewer

regions (eleven), and found signifi
cant relationships between incom

e and

demand. His income elasticir1.!s ranfIed 
between 0.3 and 0.9. As in Cu.

Collins study, however, the rela
tive price variable was usually 

omitted.



Table 3. Estimates of Total Fiber Demand and Separable Demand 
Functions.

1. Donald et al" 1927-32, 1935-40, 1948-60 U.S.

1 Q = -0.38 + 0.8 lnY + 1.23 lnIV - 0.27 1nP

(8.89) (4.73) (1.93)
• 0.90

where Q = U.S. per capita fiber consumption in pound
s of cotton equivalents, Y = real per capita

income,.and P deflated fiber price index, where individua
l fibers are weighted by total use shares.

2. Dudley, 1953-70, U.S. 

lnQ = 0.88 + 0.86 la + 0.511nPt_

(10.38)

. French, 1951/52-1975/76, 11 regions 

a. Brazil
inn = -5.0 + .92 lnY - .028T

(-5.1) (6.4) (-5.1)

b. China
1nCD • .218 + .76 1nPROD - .12 In -

(4.6) (14.1) -2.0) P
s t 

c. Egypt
inn) • .234 + .327 lnY

(.21) (1.4)

0.91 OW = 1.29

.149 Dummy

3.9) (1 from 1971 onward)

d. India
inn .65 if...94 lnY - .01T + .39 inFDt_i - .11 

Dunmy

(4.4) (2.6) -2.3) (2.6)

e. Japan
1nFD • .28 + .44 nFD

(1.4) (3.1)

-2.4) (1 in 1969/70)

+ .17 - .23 Dummy

2.6) -3.3) from 1974-76)



•• AMA

JILMS,

f. Mexico
inFD • .12 + .48 1nFD + .207 lnY

(.92) 
(
2.0) 

t -1 
(2
.
5
)

Pakistan
inn = .62 + .62 1nFDt_ + .40 la

(3.8) (11.6) (1.6)

h. Turkey
inn • -.76 + .86 la + .29 1nFDt..1

-3.9) (6.8) (4.0)

i. USA
1nFD .22 + 1.67In? .03T

(.63) (6.5) (-5.6)

USSR pc

1nCD r .14 + .23 1nPROD - .047 In + .68CD
t- -1

(3.7) (4.6) -2.8) Ps (13.1

k. Rest of World
InFO= -2.69 + .55 lnY

(-15.5) (22.6)

where FD = per capita fiber demand, CD = per capita cotton
 demand, Y = per capita real income,

Time, PROD = cotton production, pc • cotton price, ps = 
synthetic price.

4. Magleby and Hissaien, 1964, Global model With 33 r
egions 

1 Q • a + 0.621nY,
(11.7) 0.82



a + 8.921nY,
(12.9) • 0.84

where 0 • per capita raw fiber consumption, unadjuste
d

5. Thigpen, 1970-72, averages, Global model with 19 re
gions 

Q • -23.07 + 4.76 lnY
(11.0)

lnQc • .66 - 194.99
(-6.25)

.88

=0.70

Incbme Level Elasticity 
100 2.45

2.00 .91
500 .50

1,000 .37

2,000 .29

3,000 .26
Sample Average .65

where Q • per capita raw fiber consumption; Qc • per 
capita cotton consumption

6. Dudley

QUA .

WA

1953-70 U.S.

al - 3.93 A
(1.28) pP

= a - 5.11 (a-)
(1.54) pP

- a3 - 6.13 (E-)
(3.65) pp

Income
Level

Income Elasticities
Fiber Cotton

Demand Demand

Developing economies

Centrally planned

Developed

+ 0.64 DUA - 0.74T
(7.74) (7.19)

+ 0.64 DWA - 0.74 T

(2.05) (3.31)

+ 0.12 Dini - 0.10 T

(4.09) (2.07)

$235
$450

$4,000

R2 • 0.89, DW • 1.68

R2 • 0.94 DW ... 2.10

0.71 DW 1.78

1.4
0.6
0.3 •

0.5
0.2
0.07



-- ALE:4MA" TAL-

IU a

- 3.27 (1=)

(5.01) pP

- 6.80 (-2-)
(13.01) pp

- 0.03 OP + 0.06T
(0.54) (2.19)

+ 0.35 DI - 0.181

(8.25) (10.86)

• 0.71 DW • 2.14

0.98 DW 2.23

1.
where • cotton consumption per capita' pc 

• price of 51241-fw cotton at group B mill points, U.S.

cents/lb.; pP • average of wool, cellulosic 
and noncellulosic prices, U.S. cents/lb; D • tota

l fiber

demand, in lbs. per capita, T • time trend f
rom 1964 through 1970. The superscripts MA, WA, Hll, OP

and IU represent men's apparel, women's appa
rel, household furnishings, other consumer product

s, and

Industrial uses, respectively.

7. French, 1950-76, 9 regions 

a. Brazil

b. Egypt

C. India

d. Japan

e. Mexico

f. Pakistan

g. Turkey

h. US

MS • 1.1
(103.3)

.061 P - .006T

-7.3) (-26.3)

MS = .98 - .017 Pt + .0011 - .04 DUMMY

(100.2) (-3.2) (5.8) (-5.1) (1 in 1950/51)

MS = 1.02 - .007 Pt... - .00251

(175.6) (-1.6) (-16.1)

MS • .07 - .02 P + .92MS
t-1 t -1

(2.0) (-1.3) (20.8)

MS • 1.10 - .098 P .006T

(59.4) (-6.7) (-11.9)

MS = .308 - .008 Pt + .698MSt_i

(2.3) (-2.0) (5.2)

MS • 1.14 - .067 P _
(96.9) (-7.2)

MS • 1.21 - .13 P

.0071T
(-22.5)

- .0I8T

(42.9) (-5.8) (-23.8)



- .44* •
.. • .. a ealae,,.

r .s. • ;sr, Vir.W.4.:4 I

Rest .of World HS = .982 — .067 P — .01T
(87.3) (-7.2) (-34.3)

where tiS = cotton consunption/total fiber demand, P • price of cotton/price of synthetics,

and T = time.

4
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Difficulties with defining appropriate.price
 indices for fibers have led •

•other authors to rely On cross—s
ectional data in order to estimate the income

.

elasticity of total fiber demand. 
Hagleby Niieri (1964) used. 1964 FAO

data for domettic-nvailahilltY 
of totAl fibers to estimate inc.)me

elasticities. :Double logarithmic. and semi-g
ogarithnic forms were tested, wi

th

little •difference in terms of closene
ss of fit. Both forms suggett(!ci a global

income elasticity of 0.6.. The implic
ations for de!fland .projection,.. however

,

differ substantially. .The semi—log fo
rm suggests elasticities for high incom

e

countries of 0.3, only .One—third as la
rge as tho timu! tW'rieS estimates Of

Donald and Dudley, and one—half a
t large as those •suagested by the constant

elasticiLy. rum. Thigpen (1978) applied a semi'-lug form t
o .1970772 FAO data,

and obtained results' similar to those-o
f .•Magleby and Hissaien (equation•

(4)). Both- the..t—sta.tistic and R
2 were higher .th3n the results of attempts to

estimate elasticities of cotton dema
nd from the same data. A semi log—inverse

form provided the hest fit in the la
tter case, suggesting income elasticitie

s

of demand for cotton of 0.2, well belo
w the estimated elasticities for total

fiber demapd.

The studies of French and Dudley explo
re the second stage of the

allocation process. Dudley's study estimates U.S. per ca
pitA cotton demand in

five end—use categories as a function
 of relative prices, total fiber deman

d

as a proxy for fiber Pxpenditure
s, and a time trend for 1964-70 to repr

esent

noncompetitive substitution of synthet
ics for cotton. Unlike in most studies,

current rather than lagged ?rices we
re utilized, which may account for th

e two

cnses of insignificant t—statistics. 
Relative price elasticities (calcIllato

d

at mean values) ranged from —0.09 to
 —0.61, with a weighted average elasticit

y

of —0.25. Expenditure elasticiti,.s ranfted from 
0.9 for men's apparn1 t —0.4

for women's apparel, with a weighted 
avor:we elasticity of —n.31. The total



inco:ne elasticity of U.S. 
demand for cotton Implied by these res

ults is

0.27. French's results %Ise the market s
hare for cotton as the depenJent

variable. French finds statistically signifi
cant relationships between

relative prices and cotton'
s narket share in almost all cases, 

although

regions apparently vary in t
he tioe lag of response. In all cases, however,

the impact of relative price 
chniw:cA appears limited. Assuning a narket share

of 0.55, an initial price ra
tio of land an average coefficient 

of -.07, a

doubling in the price of cotton
 reduce.; the market share by .14

, sugrestinx an

own-price elasticity of -0.25. The cross-price elasticities are
 equal in

Absolute value to the own-pric
e elasticity in this formulation

.

A second group of studies 
has estimated the denand for cot

ton din.et,ly as

a function of own price, the
 price of substitutes and incom

e. These studies

have generally found current d
enand to be related to lagged pr

ices. The

empirical analyses of the studie
s are presented in Table 4. Ecevit's nuantity

data are in ageregate rather tha
n per capita terms, and thus sug

gest larger

own- and cross-price elasticitie
s relative to those obtained by A

dams and

Behrman. The treat:nent of the Quantity variabl
e may also explain the

differences in the sign of the tre
nd coefficient. The important similarities

among the two studies are 
ne presence of larged values of consu

mption, cotton

prices, amd polyester prices
 3/

The estimation of own- and
 cross-price elasticities represents 

one of the

most difficult problems in 
the study of cotton denand. The own-price

elasticities found by Adams and
 Behrman ranged from -0. -0.4, and

generally a.aree uTith the results
 of other studies. Thigpen (1978) est mates ri

.2/ The Adams-8ehrm3n study uses an
 index of synthetic end-product p

rices

rather than raw material prices.
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Table 4. Regression Estimates of Cotton Consumption from Time-Series Data

1. _ftevit, 195877 Vor.14

• 5747 - 7633.2 Pc
(1.3) (3.7) t-

+ 3888.4
(3.0)

+ 0.48IQ
(2.8)

R2 • .95

+ 377.2T
(4.6)

DW • 1.7

where Q • world consumption, '000 bales; pc • Liverpool cotton price index, pP • price of 1.
5 denier

polyester staple (both prices deflated by the CPI for ten industrial countries); 
T • time.

Adams and Rehrman 1955-71, World

a. Developed Economies

InPOP) • -1.365 + 0.475
(1.0) (2.7)

b. Developing Economies

P P t-

c
- 0.230 In (2._)+ 0.603 + 0.603 In (-67N) - 0.027T

- (1.8) (2.9) P
p t (2.2)

R2 ... .92 DU • 1.6

0
in ) • -1.564 - 0.021 - 0.046

POP
(10.7) (0.9) PP (2.9)

+ 0.471 lie")POP
(15.0) .98 a 2.7

c. Centrally Planned Economies

) ... 0.237 + 0.197 1n(--_-,-)tPOP -1
(4.0) (2.9) 

POP
-0.108 ln(-E!)
(2.6) 

p t-

R2 - .97

- 0.060
(4.2)

+ 0.604
(12.4)

DW - 1.9

'2! c) - 0.050 1n0--)
1:11) t-3 (2m pp

(
Qs
POP

+ 0.003T
• (3.2)

where Q • consumption, '000mt; POP • population, in millions; pc 
• UN export price index, pP • index of

manmade fiber textile products; GDP gross domestic product index; Qs • production, '000 mt; T • time.



3. Thigpen, 1955-75, World 

a. Developed Economies, 1956-75
C

lnQ= 7.09 - 0.20 1n-(1-)
(-10.15) 

pp t-1 (6.44)
+ 0.24 lniPI,

.88 DW • 1.43

. Developing Economies, 1955-75

cl
nQ • 1562.64 - 4.90 p+ 22.56 IPT

(-3.49) t- (53.85)
.99 DW 2.56

c. Centrally Planned Economies

No significant relationships were found.

where Q = mill consumption of cotton in 
'000 rut, pc • cif Liverpool price of M

exican SH1-4" cotton,

U.S. cents/lb; pP • fob plant, U.S. price of 1.5 
denier polyester staple in U.S. cents/lh; 

IPI • UN

index of industrial production (an inco
me proxy) p

c ... cif Liverpool price for Pakistan 289F S.G.l

cotton, in U.S. cents/lb, deflated by U.S
. wholesale price index.

4. Donald et al.) 1927-32) 1931-...

InQ • 0.39 + 0.40 InY 4- 0.92 lnAY - 0.
14 In Pt..1 - 0.13 InNC 0.09AS

(5.0) (4.6) (2.3) (4.3) (4.5)

.87

where Q • per capita cotton consumptio
n, in lbs.; Y • real per capita income, Pt

..' real producer price

for cotton, lagged 15 months; NC • per c
apita consumption of noncellulosic fibers,

 S • ratio of stocks

of cotton broadwoven goods to unfilled 
orders, measured at textile mills.



lagged relative price elasticity of -0.20 for t
he developed countries, and a

lagged own-price elasticity of -0.09 in the developin
g economies. The results

of Donald et al. for U.S. demand far the period 19
27-AO yield a •laRred own-

price elasticity of -.14. Noncellulosics were the dominant synthetic fibers

during that period, but unavailability of reliable price 
series forced the use

of quantity data. The availability of synthrtricA appears to have had an

influence.duruing the period gtndied, although the cross-price 
effecrs cannot

L be estimated from the Donald results.) 

The magnitude of cross-price elasticitio.; Clat have been 
obtained seems

unusually small given ne technical feasibility of ndjnst
ilw the

polyester/cotton mix in yarn. Noncellulnsic fibers can he nroduced to any

desired degree of fineness ranging from shirt material 
(1.5 A..nier) to carpet

yarn (15.0 denier). Mill adjustments to changes in fiber mix involve cleaniml.

equipment and altering equipment settings and operating
 sneeds, and should not

be particularly difficult in plants with post-1960
 drafting technologies. The

inability of cotton to mimic the permanent press prop
erties of polyester and

the comfort advantages of cotton :Nie to its superior m
oisture ahsorntion nay

limit the magnitude of substitution, but variations
 of at least 20 percentage

points in the share of an individual fiber appea
r plausible,11/ One possible

4/
:fuch of the competition between cotton and polyes

ter fibers durin:1 the

past two decades was not price-competitive. Polyester materials are far

superior to cotton in a number of end-uses due to f
iber uniformity and control

over fineness, length and strength of fibers. 
Much of the substitution for

cotton in the 1950's and early 1960's denended o
n synthetic fiber availability

rather than price, and cotton's share In total fiber
 use declined

substantially. Industrial and miscellaneous use markets, such as tires
, rope

and carpeting, were almost entirely captured by syntheti
c fibers. The shares

for apparel and household furnishings also declin
ed substantially, primarily

hecuase of the easy-care properties of synthetics. Rut this factor cannot he

responsible for low cross-price elasticities. for (if anything) 
such

intrusions into market share should have impinged upon the quantity 
demanded

and price of cotton, resulting in overestimates of cross-pric.-f olast
icities.
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explanation for low cross—price elasticities is 
the use of data for cotton

quantity and synthetic prices to derive estimat
es. Published synthetic price

data are list prices, and the Crequent of disco
unts offered by manufacturers

and the substantial differences in prices acr
oss countries conplicntes the use

of a single series of list prices. Such prices will show less variation than

their true values, and thus cross—price elasticities 
will he underestimated.

An important implication of lalwed price respon
se In consumption is that

current prices become entirely dependent on t
he behavior of stockholders. The

analysis of stoc% data (for 1953-72) by Adams 
and Rehrnan sucfTects that

current stocks (measured relative to total 
demand) were not responsive to

current prices, and significant relationships 
between stock levels and prices

occurred with a three—year distributed lag. The authors caution, however,

that this "may not be a realistic result and nay refl
ect the systematic

downward trend of the (deflated price) variable 
over the sample period" (Adams

and Rehrman, p. 33). French (1930) found significant relationships b
etween

stocks and current prices with an elnsticity of —1
.7. Lapged stocks also

showed a relationship to current prices, hut with
 a positive relationship to

prices (an elasticity of 2.5).

Iv. An Institutional Model of International Trad
e

An alternative approach to the analysis of int
ernational market demand

emerges fron the fact that international trade
 and world prices for cotton are

largely independent of price responses of 
domestic consumers and producers.

This reflects the pervasive role of ç'overn
nent For exports, Table 2 shows '

that most cotton production is governnent co
ntrolled. Preferences for

domestic: textiles combined with reliance on trade
 taxes for much of government

revenues mean that world prices have little re
levance to manv proflucin?
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areas. Cotton imports are usually 
not taxed, hut controls over dom

estic

textile production signifi
cantly influences the demand fo

r cotton fibers,

particularly among the centra
lly—planned economies. 411 of this suggests th

at

the cotton imports and expor
ts for countries with governme

nt controls on

consumption and production sh
ould he treated separately. In particular,

market segregation in terms of 
price responsive and non—pric

e responsive

exports and imports implies th
at the global trade identity

 can he rearranged

,as
E 

—
E X (1)

where X exports, !t imports, the superscripts
 E and R represent countries

for whorl world prices are i
rrelevant and relevant, resp

ectively.

Demand and supply in the 
price—responsive countries 

can he modelled in a

standard manner. For the price—responsive
 portion of the world market,

 we

will have (be definition),

R RDR SR
nt 

xt E
 Q

t 
0 + (CS — OS), 

(2)

't t 

where 
D0= consumption,

9

production,

CS x. closing stocks,

OS == opening stocks,

t time.

The task, now, is to specif
y an equation for each of the

 components,

S

Se and (S—OS). Production 0 , is assumed to follow a 
standard

adaptive expectation proc
ess, in which current produ

ction depends on expecte
d

price. This leads to a ierlovian
 form in which production is 

determined as

follows:

SRCS P
 Xi

= a -4- a P
 , c,14

t-1 t-1 i=4 I t-1
(3)
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where P denotes the price of cotton an
d

and r denotes the price of substitut
e i.

The analypas of cotton consum
ption must refl-act cotton's ro

le as an

intermediate input. Spinning nills are the principal 
consumers of cotton,

nIthouvh 5mal1 amounts are uti
lized by other industries su

ch as

pharmaceuticals. The production of yarns involves
 a number of prior

decisions, such as the deternin
ation of fabric colors and 

patterns, yarn

counts, and fiber blends. These decisions are usually ma
de in consultation

with apparel and household fu
rntshing wholesalers and ma

nufacturers, and

orders are usually taken for
 the delivery of fabricated g

oods in a future

period. Cotton consumption decisions 
by spinninft mills are thus mad

e in

advanco of actual purchases
, so that (as with productio

n) expected prices

again dictate economic beha
vior. Accordi6:11y, our model of cot

ton consumption

assumes that the demand for c
otton is a function of the expec

ted own price,

the expected price of subst
itutes, income, and trends in t

:wres and

technology.

D
(
R 
= f P

c* 
P
SYN* T ),

1' 
T 
2.' 

(4)

where:

Pc* = price of cotton,

SYN*P = price of synthetic fiber
s,

= income,

TI , '2 taste and technological t
rend variables.

Assuminp. linearity for equa
tion (4) and `:,!rlovian aeanti

ve expectations

SY"for Pc* and P we obtain
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D
O
R 

a + na Pc
t- h31 

PSYN
t-1

- (1 -a)3, Y +
4 1 4 t'

-h)r2 PcYN* + (l-•a) 1'

t-1 t-I

where a and b are the coefficlentg for the expectations of cot
ton anti

. poluster prices, respectively. If each individual adjusts his expocrationn)

SYN*
errors consistently, a will equal h ana p

t-1
disappears fron the

equation. All ren3ining Independent variables are observable.

Since both consumption and production ire recursive, the change in
 stocks

can he written as an identity:

E
(CS - OS)t 

(X -
S RD ?

- 0 h)
t t

E %-where , - I is s:ihstitutd for 'Y - X' bv use of enuation (I).

states that stock changes in price-responsive cwiltries

(5)

Feuntion (5)

must adjust to absorb

the excess supplies (demands) of the price-exoaenous countries a
s well as the

differences between current consumption and production in the coun
tries

responsive to lapxed world prices.

If both current consumption and production are dependent on pas
t prices,

has current price adjustment depends entirely on tucks and thus renuires

closet examination tf Cie behavior of stockholders. The chanre in the supply

of stocks, normally expressed as A
s
S f (1P), bec000.s perfectly inelastic

In the cotton market, and is defined by enuation (5). 9owever, the demand for

stocks depends on expectations of future prices, since carrying c
osts must he

covered bv the expected price chanre during the period for whic
h inventories

are held. Similarly, inventories will not he released for current cons
umption

until price changes are sufficiently large to compensate the st
ockholder for

carrying cmits. The demand relationship can he expressed as

S (6)



26

Since the demand for stocks must equal the 
supply of stocks, emiltions (5) nd

(6) can he combined in a reduced form 
equation,

g(P - Pt
) A S

(7)

If g Is a separable function in its argume
nts P* and'P, Pluntion (7) can he

rewritten as a price determination equation

P
t 
= h(?, 

?S5) (8)

Finally, if the expected price Is a functio
n of past prices, then the

current price can he estimated as

17..y.4-yA
s 
+1" Y

4
P
t-2 

+....+ Y r
Pt 1 2 s 3' t-1 n t-n

The siqn of

be positive.

Equations (3), (4) and (9) form our institut
ional model of international

cotton trade. Segmenting the cotton market into price respons
ive and non-

price responsive countries implies that the pr
ice-resnonsive countries will

adjust in the short-run to the actions of 
price-exogenous countries thrnugh

adjustments in inventories, and in the long
-run via adjustments in levels of

production and consumption.

(9)

should he negative, uhile the signs of Y , should

The production and consumption equations 
have been estimated using a

pooled time-seriesieros-s,-!ctional data se
t. Annual observations for the 14

price-responsive countries listed in Ta
ble 5 For the years 1960-1980 comprise

the data set for the production 
6/ The results for the production moile]

;Ire presented in Table 5. As in previous investigations, our attempt 
to

estimate cross-price elasticities did no
t yield significant estirates, nod

second equation was estimated which 
renlaced the nrices of other crons

The data are for I973-Rn for the U.S.,
 and 1960-63 for Peru.
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Table 5. Estimated Production Eouations in Countries Responsive to Vorld

Prices, 1960-80 a

Dependent Variable .• Production

Independent Variable Coefficient t-Statistic Coefficient t-r.tatistic

Constant -2.37 -2.58

PCt
-1 

0.39 3.09

So 
.c

0.92
t-1 

51.°4

PRICES OF SUBSTITUTESh
v

Soybeans ' 0.02 1.25

' Sorghum -0.03 -1.38

Wheat -0.01 -0.60

-0.01&war -0.53

Tobacco -0.01 -1.08

Maize -0.03 -1.50

-1.48

0.37

0.84

-1.55

/.q6

29.09

COURTRY DUMMIES
Argentina 

-0.43 -3.02

Australia -0.60 -3.20

Columbia -0.45 -3.06

Greece 
-0.44 -3.00

Guatemala -0.42 -2.74

Israel 
-n.56 -3.23

Mexico -0.27 -2.11

Nicaragua 
-0.46 -3.07

Paraguay -0.60 -3.28

Peru (1960-1968) 
-0.47 -2.94

South Africa -0.63 -3.42

Spain 
c -0.57 -3.61

Turkey -0.22 -1.76

R2 0.95

(8,260) = 669.74

0.95

(15,253) = 166.17

a All variables except country dummies are in logarithmic for
m. All prices

are in 1975 US S/mt. Production data are taken from USDA, FAS, Yorld Cotton 

Statistics, 1947-80, FC 12-81, 1981, while price data are taken f
rom the World

Rank, Cornodity Trade and Price Trends, various years.

Suhctitnte crops were chosen on the basis of information p
resented in ERS,

USDA, Cori'd Denand Prospects for Cotton in PRO, Foreign Agri
cultural Econonic

Report :4). 000, 1971. Soybean pricr.c are ivied for Argentina (as nroxy for

s:Inflower prices), Mexico and the United States. Sorghum prices are used for

Ar7entina. Wheat prices are used for Australia, Creece, Israel, 
nexico,

Paraguay and Turkey. Sugar are used for Columbia, Cuatealn nnd

Nicaragua. Tobacco nrices are used for Columbia and South Africa. l'aize

prices are used for Spain.
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country-specific dummy variables. The short- and long-rpn price elasticities

do not differ substantially between the two equa
tions. The short-run

elasticity is 0.37, while the long-run elast
icity is 2.30. Since the

countries under consideration account for les
s than one-third of world

production, total world supply will consenuen
tly anpear inelastic with respect

to world price chames evnn in the ions' run.

The consumption model was estimated using 
pooled time-ceries/cross-

section data set consisting of annual observa
tions for six regions for the

period 1960-80. The six are Western Europe, Japan, Other Asian cou
ntries

(except the PRC and India), Australia, the
 united. States, and Other \mericas

(all Latin and North American countries excep
t the M.S. and nrazil). Tleprion-

specific dummy variables were included to all
ow for separate intercepts. The

choice of an appropriate income variable is 
particularly difficult, since many

cotton consuming countries import cotton w
ith the intention to export

textiles, and thus domestic income is not the 
sole determinant of the income-

demand relationship. In all cases, income is represented by an Inter
national

Monetary Fund estimates of GDP in 1975 prices
. Domestic income has been used

for all regions except Other Asia,.for whi
ch the Western Europe income is

assumed to be most relevant.

The results are presented in Table 6. The adaptive expectations model is

.confirmed, as the coefficients for lagged 
cotton price and lagged consumption

have the expected signs and hiphly sir.nifican
t t-statistics. The nun-price

elasticity is -0.27, 3 value similar to that
 founi in other studies. In the

long run, however, ,consumption appears pric
e-elastic, with a point elasticity

f -1.69. The coefficient on current cotton price is stat
istically

significant, hut of a positive si,T.n. This result is ;lso consistent with the

adaptive vxp-ictatIons model. That this is so folloas from the fact thnt 
if
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Table 6. Estimates uf the Cotton Consumption Model in World P
rice-Pesponsive

Countries, 1960-!30.a

Dependent Variable = Cotton Consumption, (Mean = 
6.307)

Inde endent Variable Mean Coefficient t-StatIstic

Constant

SYN
Pt-1

1.0

7.329

6.299

7.319

695.246

0.0278

2.13

-(1.27

0.84

0.10

0.115 x 10

0.026

5.06

-6./0

20.4n

1.6q

3.03

2.23

Regional ')ummy Variables

Western Europe 0.036 1.36

Japan 
0.030 1.42

Other Asia 0.16 3.90

Australia -0.47 -3.8.

•
R- = 0.999 F(9,94) 

= 8223.0

a Prices and consumption variables are entered In logarithmic form. Income
4

is entered in nominal form. Consumption is measured in '000 mt, and the data

Is taken from USDA, FAS, World  Cotton Statistic
s, 1947-80, FC 12-81, 1981.

Cotton prices are in 1975 ITS Vmt. Income is in millions of 1975 IISS, taken

from the International Monetary Fund, Internatio
nal 7inancial Statistics,

various years. Synthetic price data are represented by US nmnufactur
er list

prices, published in United Statt-s Department of Agri
culture, Cotton nr1:1 Uool 

Situation, various years. Prices are entered in 1971 ITS S/1.h.
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prices are relatively high in year t,
 consumptism In year t+1 will decline

SR DR
while production will increase. Thus n - 0 will increase, and once

year t+1 must decline in order to induce s
tockholOers to accumulate the

additional inventoriei.

The estimates of cross-price and incolle eff
ects are less satisfactory,

however, and reflect difficulties in variable 
definitions and data

availability. Uhile the estimated income ela.4ticities ar
e sifmifiant, the t-

•

statistic is well below the values for the la
aped cotton pricv and lag.ged

consumptioa. The income elasticity (at the point of m
ean iilcomel is 0.0f1 in

the short run, and 0.sn in Ole long ru
n. The long-run value I.; emn-Osii-ent wit41

Thigpen's cross-sectional. estinatet; prsuntod In Section TIT. The seri-

loparithmic form also sucT.ests substanti
al differences between low- incone an

d

high-income regions.

The cross-price elasticity is only 0.1
2 in the long run, ich is

substantially less than tLchnical conside
rations would stmpest. The principal .

difficulty appears to lie in the data. 
List prices for synthetic fibers are

frequently discounted, and vary substanti
ally ,cross countries due to

I.

protection of domestic producers from in
ternational markets. Thus measured

price varinhility will understat
e the true chanp.es, and elasticities may b

e

underestimated. Attempts to divide the observation per
iod into subneriods of

non-price competition with cotton 
(196P-72) and price compotItion (1973-00

)

failed to yield nayting useful. Alternatively, thi! cross-price elasticit
y can

be estimated by applying the homne
neity condition, in which the sum of 

own-

and cross-trice elasticities must equa
l the ueAative of the !TIN-me

elasticity. A long-run income elasticity of ).5 
and • long run price

elasticity of -1.7 implies that the 
sun of the cross-price elasticities i

s

1.2. Althow;h synthetic fibers are proba
bly not the only substitute for

cotton, an elastic cross-price elasticity
 appears plausiblP.



Table 8. EstimRtion of the Demand for Stocks, 196o-8n.

Dependent Variable: Cotton price

Independent Varialllk, :ienn Coefficient  t—Statistic

Constant

LS

PC

t- 1

WWI (1973 s' 1)

1.0

—1450.51

966.94

856.26

87.19

—n.10

0.49

7.10

.'- 0.94 . 17(. 06) 101.46 = 1 83

1.14

—6.20

5.33
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The results of the price enuation estination are 
pi-est:clued In Table 7.

Nominal prices nre used as the dependent variable. 
A dummy variable is

included for the year 1973, as unprecedented cohper.ItIon
 from food vrons ("Ile

to declines in global food production and short—
term scarcitieg of synthetic

fibers due to the oil crisis encouraled speculation 
and record levels of stock

accumulation among cotton importers. The results confirm the dependence of

current prices on inventory adjustments in the 
price—responsive countries.

The elasticity (calculated at the point of me
ans) is —0.42, based on an

average stock chnn,-te of 1.45 million mt. This value is substantially less

than average world trade for the noriod of 3.
95 million mt. 7otal annual

carryovers are about 50 percent greater tha
n the volume of trade. 1.f price—

cluantity changes are compared to trade volume
s, rather than the exolenously—.

determined changes in the quantity of'stocks the price elasticity of

International market demand declines t —0.15. Substantial price changes are

necessary to induce stockholders to augment 
their annu41 carryover, and their

price—responsivenesi is relatively less elasti
c than that of final

consumers. The coefficient for lagged ,, • also supports the view of

conservative process of inventory adjustment, as
 only about half of past price

changes appear to be incorporated into the
 expected future price.

Swimary and Conclusions

The analysis of the in ernational market
 coofirms the nresence of

adaptive expectations behavior among both cons
umers and producers in countries

resp.m.-Ive tq world prices. This information on current prices can 
allow

prediction of consumption Olasricity = —0.
3) and production (elasticity =

0.4) in succeeding years. The actual price in ,;uct!eeding years depends
,

however, on the denand for iovpntoriPs, which 
appears substantially less



price-elastic (-0.15) with respect to the volure of international trade. The

problem for countries like Egypt, who take world nrices as exogenous (with the

possible exception of ELS prices), is that production and consumption rerun

will only partly determine the world price. The second element involves the

balance between exoRenously-determined exports and imports. Thus, world price

estimations are devoid of predictive power unless government policy is

simultaneously projected.

Civen the lack of consistency in the conllict of government behavior over

time, such exercises nay be of Hale more than academic interest. Indeed, it

is Op! unpredictability of policy decisions which has been a prime deterninant

Of cotton price movements over the last two decades. Vevertheless, lackirw

information on policies of minor exogenous participants, future prico

predictions may usefully focus on the behavior of the largest mar-kilt

participants. In the cotton market, the trade policies of the USSR (with

regard to exports) and China (with respect to imports) are likely to be

particularly important for future movements in world cotton prices. In

addition,"synthetic fiber availabilities and real incone growth represent key

constraints on world prices. But in the absence of major shifts in policy

direction or technological changes in substitute crons, there appears little

reason to be pessimistic about the future course of world market prices for

cfaton exports.
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