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Government Policy
and
International Trade in Cotton

I. Introdnction

Empirlcal analysis of the internation=a] market for cotton has proven a
formidaﬁle exer;ise. The development of noncellulosic flbers ia the 1950's
and‘l960's, cotton's role as an intefmediate inpnt rather than an item of
final demand, government interference in the international trade of cotton and
cotton textiles, and variations in cotton auality have complicated econometric
'anﬁlyscs of post-war cotton ﬁemand. nxistiug énalytical appronaches range frnm'
models which regard the world cotton narket as a single entitv to models vhich
view the internatipnal market as a composite of unique relationships betueen
each exporter and importer of cotton. DNata limitations and difficulties in
model verifiéation have fréqhently forced a reliance on ad hoc estination

procedures, and reliahle estimates of income, own-price'and cross—price
elasticities of demand remain elusive. Competition among different qualities
and the degree bf integration of the world cottuon mnarket, the role of storarse
in the ptice;adjustmenf process, and justification of appropriate lags aﬁd
leads in prfhe response represent additional unresolved issues.

This paper approaches the analysis of international cﬁtton trade in an
{nstitutional framework. Price and frade control policies rnbmany countries
effectively isolate donmestic nroducers or consuners from their counterparts in
the international market. This has been particularly prevalent among
potential cottonbexporters"where cottonvpolic§ has been use:l ton generate -tax
revenues or providé constant ;nd subsidized prices to ﬂomestic textile

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

prices are influenced by exofenously determined =xnort availabilities. This




provides the basis for an instltutional model of international trade.  Tlie

model is specified and estimated in Section IV.

I1. Trade Patterns and Institutions in Cotton.trade, 1960-80¢l/

The most dramatic changes in the world cotton econony involvelthe growth
of thé nan-nade fiber industry. Han—maﬂe fiber consumption increased by about
20) percent per year Juring the 1960's, from three to eizht million metric tons
(mt). Cotton coasumption increased rowtnly at the rate of population grouth
(about two percent rer.year). from 197 to 12 nillion nt, with the conseaunence
that ¢cotton's share in total fiber consumption declined from fﬂ to S5
percent. Since 197¢', howuever, market shares have stabhilized. This stability
wAas dué to the decline in growth rates of both nan-nade fiber and total [iber
demand rather than to an acccleratidn in cotton domand,kas cotton consumption
main:ainéd its earlier rate of growth of ahout two percent per year. Cotton
cunsump£ion was 10, 12, and 14.5 million mt in 1960, 1970, and 1980,
respéctively..

Sunmary data on exports and imports are provided in Table 1, and
denonstrate the major chanﬂesbin the patterns of trade. The total volume of
cotton tr;devincreased by 17 pe;cent duriny the 1950-80 period, from 3.7 to
4.3 million mt, and its ianpartance relative to total production decreased

slightly. llost of the increase in trade volume occurred during the 1970's, as

synthetic fibers reached stable macket shares with cotton and other 1atural

_fibcrs.

1/ Tnis sunmary is drawn primarily {rom ~cevit (1973), Thigpen (1978), ancd
"~ the linited ilations (1Y738). ,
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Table 1. Cotton Trade Statistics, 1960-80.

OUANTITIES, '000 mt MARKET SHARFS (X)
1965 1970 1975 1980 1960 1965 1970 1975

IMPORTING COUNTRIES

Japan L 670.2 798.8 701.2 * 698.2 21 18 21 17
Peoples Republic of China 130.1 97.6 130.1 * 737.2 1 4 3 3
India ' 68.3 132.3 (29.5) *(112.7) 4 2 3 (1)
Nther Asia ' _ 405.6 659.8 1089.4 *1127.1 8 11 17 27
Western Furope 1480.7 1285.7 1288.5 *1046.7 43 40 34 32
Eagtern Furope 565.8 586.9 570.2 * 594.1 14 15 15 14

EXPORTING COUNTRIES

U.S.A. o : 1465.6 639.5 849.9 *]1284.1
U.S.S.R. ) - 238.5 336.0 ‘314.4 949.7
Pakistan . . 52.0 106.0 101.0 326.7
Turkey 58.8 199.5 244 .6 227.7
Mexico 347.3 459,2 163.9 177.8
Egypt - 343.0 304.2 23.9
Guatemala 16.3 76.8 53.8 108.4
Sudan » 95.2 124.0 228.3 86.7

—
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TOTAL WORLD EXPORTS 3703.4 3680.5 3832.0 *4340.9

WORLD PRODUCTION 10113 115717 11370 *13878

TRADE AS % OF
‘WORLD PRODUCTION 37 32 34 , 31

* indicates preliminary figure

L3

. _ "
() indicates net export if for importing country, net import if for exporting country

Source: International Cotton Advisory Committee, Cotton-World Statistics, various years.
Data represent marketing year quantities, beginning in Aupust of the year cited.




Among importers, the most sipnificant increases in trade valune sccurred

in Asia, primarily as a consequence of textile sxpansion in the People's

R puhlic of China, Yong Kong, Taiwan, and Yorea. 3y 1923, this reaion
nccounted for over O() percent of world lnports nearly double their share in
1960, The most significant area of decline 1n fiports veenrred in Hestern
Furope, where trade shares declined from 45 to 25 percent over the last two
dvcndcé. These changes reflect prinarily the shift in the competitive
position of the textile industries of the two regions, and would nrobably have
been naore. extrene wvere {t not for the pratection afforded the develoned
cohntries via the voluntary qunta unreéments of the 19A0's ani 1979's.  These
ajpreements (Lony Tvrn.Arrnnnement on Cotton Textiles, 1063-73; tultifiber
Textile Apreement, 1973—hU) attenpted to restrict the rate nf growth of
imports to 6 percent per vear, by allowing tfuporters of textiles to initiate
quota restrictions or to negotiate voluntary export guotas when srowth rates
werévexcessive.
_Exports are more concentrated than imports, as four. countries, the 1, S

the U.S.S.R., Pakistan, and Turkey account for about 65 percent of the

total. Tg} USSR has increased its market‘share the most, while Sudan, Egypt,

and East African Pxporters have shown the nost significant declines. Fgyptian
declxneq reflect rrowth in domestic textile nroduction, while the declinés in
the other areas appear to be due to decreased domestic production. 1n.S.
Pxports declined duriap the 1960's and early 1970's as a conseauence éf hieh
support prices relative to world prices, and annual exnortsvwere largely
determin=: by Commodity Ccredit Corporation policies. lowever, the decline in

" market shdare was reversed in the 1970's as V.5. support prices fell helow

world prices.




In contrast to the stability in cotton trade and ecrowth of cnnsunp;ion,
cotton priées exhibited markedly different behavior during the two decades,
'As indicated by the pattern 6f cif Liverponl prices shown in Fipure 1, the
1960's deronstrate little price fluctnatinn. Two factors may be éspeéin]lv
iinportant in the explainina this stability., First, net increases in tex&ile
fiber demand as 5 result of income prowth were offset by the ranid increases
in the supplies of man-made fibérs. Second, the I.S. naintained subhstantial
stocks as a consequence of domestic arice sunport proframs. Pelease of these
stocgs could prevent any substantial upturn in prices.

The 1970's brought marked increased in price Instability. - The
coefficlent of variation of prices, fnrvexanpla, {ncreased from N.05 in the
1960-70 period to 0.33 iﬁ‘the 1970-80 period. Two factors may be particularly
relevant in explaining the‘chanﬂes in price behavior. Tn the first place,
U.S. support programs bhecane insignificant after world market prices rose
above 1.S. support prices in 1973. This reduction in huffer stocks yave
annual variations in demand and supply to have a much larser impact on market
priceé. 3hensecund factor uas thé‘end of the ranid srowth in man-made fiber
productioﬁ in the early 1970's. Inéreases;in petroleun prices after 1973 led
to sharp iﬁcreases in man-nade_fiber hrices. and cotton and man-mades assumed
a éompetitive market relationship in which volatine relative prices became
inportant deterninants of‘fiber usagre.

Government policies have influenced the sunply of exports and, to a

lesser extent, the demand for imports in the international market. Table 2

classifies producer price policies for countries vhich produced more than
200,000 biles (43.500 mt) in 1980. This group of combrics accounts for 97
percent of world p}oJuctlon. Perhaps the most strikins feature of the tahle

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

Production, No minimum . Fixed prices E :
1981/82 or Eixed Minimum for - Other
- Country (1000 bales) price policy. - prices . producers . Restrictions
Argentina 735 X - X
Australia 550 X
Brazil ’ 2,635 , ’ xb
China : 13,800 X(?)
Columbia 320
Egypt 2,400 S X
Grecce , 550
Guatemala 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
UsAa - 15,625
USSR . , 13,400
Zimbabwe 210

Total 68,050 5,415 21,330 41,095
World Total 70,395 (7.6%) (30.3%) (58.4%)
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Sources:

Production data are provided by International Cotton Advisory Committeec, reported in Pyramid Sdrveys,
Ho. 4, 1982.

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

Covernment Regulations on Cotton, 1980, Report by the Secretariat to the 39th Plenary Meeting of the ICAC,
Manila, Philippines. -

United Nations, Conference on Trade and NDevelopment, 1978, Exteant, nature, causes and consequences nf
fluctuations in prices in world markets for cotton, Trade and Development Board, Integrated Propramme for
Commodities, Third Preparatory lecting on Cotton TD/B/1PC/COTTON/1l. Geneva, Switzerland.

Stevenson, J.H. and C.E. Goldthwait, 1977, South America's .'Big Four' Expand Cotton Output, Foreipn
Agriculture, No. 26, June 27, 1977.

Petges, Richard. 1980, Pakistan's Cotton Industry, Foreign Agricultural Service, USDA, FAS-M-296.

United States Department of Agriculture, 1977, Soviet Cotton Production and Trade, FAS-M-277.

Evans, R.B., 1976, Cotton in the USSR, Forelign Agriculture 23A:2-5. June 14, 1976,

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

Motes:

2 The Domestic textile industry was given priority purchase rights at preset prices until 1977/78.

b Cotton and polyester imports are prohibited. Cotton exports are occassionally restricted, and domestic
prices are often above cif prices. ' -

C gystem similar to Argentina.

4 Minimum prices were preater than world prices in 1975/76. )

€ Mininumtprices were'gteéter than world prices for most of the 1960/73 period.




market prices. Less than eipht percent of world production falls in this
catepory. A nore suhstnntiai share (30 percent of cotton production) is srown
in countries with minimua price support, althoush except for Rrazil f]bor
prices are currently low enousih that prndnc%ion is influenced by world

prices. vFor the 1969-73 period, however, the 1.S. hinj&um arices were above
world prices, and thus uorld prices did not determine 1.S. production

levels. Fixed producer prices renresent by far the largest category of
producer price policies, accounting for 60 percent of world production,
GCovernment marketing boards usually implement these policies initho countries
involved by maintaining A -~ononoly on the procurement of cotton.

For the vast najority of cotton production, wbrld prices are not a
directly relevant decision parameter. As a cnnﬁequence. exports of many
countries are determined by governnent policy rather than world markets. Two
factors may be felevant to the decisions to use fixed nrice boiicies. Most of
the countries with fixed producer prices arerLDC's or CPE's, in which the
textile industry is regarded as é principal component 6f the industrialization
process. Since raw material costs comprise 50 percent or more of textile

.
production costs, low prices for secd cotton would appear.to allow bhoth low
domestic consumer prices for textiles aﬁd a conpetitive advantage for textile
exports. As a result of‘these:policies, textiles Have.become a dominant
source of nahufncturinn enmployannt. Textiles and clbthinﬂ industries were
responsible for 29-36 percent of valued=-added in nanufacturing amons ﬁhe-
fixed-price countries of Tahle 2, with the eiception nf.Tﬁailnnd (17 percent)

2/

‘and the USSR (six percent).= A gecond factor which influences the use of

3/ Data are taken from the lorld aank (1980). Dara for China, Tvory Coast
and Tanzania are not available. '




fixed price policics is the ahility of the government to fwmpose comnodity
taxes. Cotton 1is exclusively a cash crop, and processing facilities are

casily rnonitored by the gsovernment, which allows problems of tax evasion via

parallel private markets -or home consunption of the commodity to he minimized.

tiet importers of cotton do not interfere with the international mariket to
tﬁe same depree as exporters. Strong competition and qQancttative
restrictions on international textile trade, as weil as budset constraints,
make direct government subsidizétibn of cotton use 1npiausih1e in most
jmpor:ina countriese. The centrally-planned econonies of China and Fastern
Furope purchis: ¢ stton throurh nnvérnment-contfnllnd trading anencieé.and nay
Jdetermine cotton imports in:depen lently of cif prices. India also havs lmnnr[é
'tﬁrnunh a centralized purchasing agency (Cotton Corporatinn of India, Ltd.),
with imports determined as the difference between the planned auantity of yarn
prﬁduction (determined by the yovermnent) and domestic availahilities of

cotton. Since India is lurrely self-sufficient in cotton production, these

anmounts are minor.

111. Hode&s of the NDemand for Cotton

Previous studies of cotton demand have focused on two types of models,
separable demand fanctions and lagged-édjustment models. The>£irst approach
has viewed cotton deﬁand in two stéﬂes. Initially, the consuner is assuned to
allocate his budpet amonz broad categories of aoods such as apparel and other
textile products. n the second stase, relative prices of cotton and
alternative fibers are assumed to influence the snpecific composition pf the
‘bundle of textlle goods.‘ Lapaed adiustﬁent models senerally are not specified
as such, but arise fron the inab;lity.to find sipnificant relationshins

between current prlees and current demand from the anslvsis of time series

datsa.




Recent developments on the separahility of consumer preferences provide a
theoretical justification for the two-stane approach to cotton demand.
Estimates of studies of the elasticity of demand for all fihers are suwmarized

in Tabhle 3. The earliest study in this group is that of Nonald et al.

(1963). 1n this model, the fiber market consists of four levels of demand:

onsunér, retailer, fabricator, and mill. It is assunmed that demand is
unspecified by fiher type until the mill level is reached, where fahricator
demands are distributed among alternative fibers on the hasis of relative
nrices and "special conditions” of denand. The results from the nonalid studv
for thc U.S. are presented in equation (l) of Tahle 1. The jacome elasticityv
of fiber demand is somewiit yreater than 0.8 and is stronzly significant.
Nudley (1374) esclmated a s1milar function with more recent data utilizing
polyester rather than nylon prices as renresentacive of noncellulosic prices
for 1958770;- He arrived at similar estimates, although fhe Nurbin-Watson
stafistic sufigests sérial correlation and the»price‘coefficien: has the wrong
sign. Collins_gs_gl. (1979) attempted a time series analvsis of FAD
consunption data for the 1960-74 pecind, lﬁ which the world was divided into
tventy reg;ons. In general, income elasticities appear higher in develéped
than in developine regions, although results were statistically insignificant
for eight of the 20 regions. vThe omissibn of a price variable may create sone
uncertainty ahout the vaiidity of the results. Trench (1986)‘undertook a
time-series eétimation osver a lonser time period (usually 25 years) and fever
regions (eleven), and found sinnifiéant relationships between income and
demgnd.' His income cln;ticirles ranced between 0.3 and 0.9. As in the

Callins study, however, the relative price variable was_usually omitted.
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Table 3. Estimates of Tocai Fiber Demand and Separable Demand Functioms.

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

InQ = =0.38 + 0.8 InY + 1.23 Ing& - 0.27 InP
(8.89) (4.73) (1.93) 2
N : RS = 0.90

where Q = U.S. per capita fiber consumption in pounds of cotton equivalents, Y = real per capita
income, and P = deflated fiber price index, where individual fibers are weighted by total use shares.

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

1nQ = 0.88 + 0.86 lnY + 0.51InP_,,
(10.38)

RZ = 0.91 . DU = 1.29

‘3. French, 1951/52-1975/76, 11 repions

a. Brazil _
InFD = -5.0 + .92 1lnY = .028T
(-5.1) (6.4) (=5.1)

China Pc
InCD = 0218 + 076 1nPROD - 012 In ("-s') t-l -149 Dummy .
(4.6) (14.1) (-2.0) p (3.9) (1 from 1971 onward)

- Egypt
lnFD = «234 4+ .327 1InY
(.21) (1.4)

India ] : :
1nFD = .65 + .94 laY = .O1T + .39 InFD._, = .11 Dunmy
(4.4) (2.6) (-2.3) (2.6) (=2.4) (1 in 1969/70)

Japan : '
" InFD = .28 + .44 InFD ) + .17 1nY = 23 Dummy
(1.4) (3.1) (2.6) (-3.3) (1 from 1974-76)
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Mexico ,
InFD = .12 + .48 InFD _, + «207 InY
(.92) (2.0) (2.5)

Pakistan
1aFD = .62 + .62 lnFDt_l + 40 InY
(3.8) (11.6) (1.6)

Turkey : .
InFD = =,76 + .86 InY + .29 InFD._,
(-3.9) (6.8) (4.0)

USA A \
InFD = .22 + 1.67 lnY - ,03T
(.63) (6.5) (-5.6)

USSR PC
InCD = .14 + .23 InPROD = 047 In (=) ,_, + .68CD
(3.7) (4.6) (~2.8) P (13.19

Rest of Vorld
InF) = =2.69 + .55 InY
(~-15.5) (22.6)

where FD = per capita fiber demand, CD = per capita cotton demand, Y = per capita real income, T =
Time, PROD = cotton production, pc = cotton price, ps = synthetic price.

4, Magleby and Missaien, 1964, Global model with 33 repions

InQ = a + 0.621nY,
(11.7) R2 = 0.82
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Q = a + 8.,92InY,

Income Level Elasticity
(12.9)

100 2.45
200 91
500 “¢50
1,000 - . .37
2,000 o .29
3,000 e26
Qample Averag .65

where Q = per caplta‘raw fiber consumption, unadjusted

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

Q = =23.07 + 4.78 1nY 2
(llwo) ) R = .88

1nQ¢ = 1.66 = 194.99

1
(-6.25)"

RZ = 0.70

where Q = per capita raw fiber consumption; Q¢ = per capita cotton consumption

fncome Flasticities
Income : Fiber ' : Cotton
Level Demand __Demand

'NDeveloping economies $235 1.
Centrally planned - $450 0.
Neveloped © §4,000 0

5
o2
.0

7

6. Dudley, 1953-70, U.S.
c
Q“A = a2, - 3.93 By + 0.64 DA - 0,741

(1.28) p° (7.74) (7.19) rZ = 0.89, DU = 1.68

WA

C
QA = a, - 5.11 ) +o0.66 MA-0.74 T

(1.54) pP - (2.05) (3.31) RZ = 0.94 DN = 2.30
i |
QM = aq - 6.13 oy +o0a20-o0.0T

(3.65) p° (4.09) (2.07) R% = 0.71 DW= 1.78




>Ju4M‘E’mk?i.*wmmL“h

[
QP = a, - 3.27 (o) - 0.03 nOP + 0.06T
(s.01) pFf (0.54) (2.19) RZ = 0,71

Cc
QU = ac - 6.80 (&) + 0.35 pTU - 0.187 k2 = 0.98

(13.01) p° (8.25)  (10.86)

where () = cotton consumption per capita’ pc = price of SLM

W = 2.14

DW = 2,23

l‘_"!'"

cotton at group B mill points, U.S.

cents/lb.; pP = average of wool, cellulosic and noncellulosic prices, U.S. cents/lh; D = total fiber

demand, in lhs,. per capita, T = time trend from 1964 through 1970,

The superscripts MA, WA, HH, OP

and IU represent nen's apparel, wonen's apparel, household furnishings, other consuner products, and

industrial uses, respectively.

7. French, 1950-76, 9 reglons

a. Brazil MS = 1.1 = 061 P _, = .006T

(103.3) (-7.3) (-26.3)
Enypt'

b. MS = .98 - .017 P, + .0OIT - .04 DUMMY

(100.2) (-3.2) (5.8) (-5.1)
India HS = 1.02 - 0007 pt_l‘- .0025T
(l75-6) (-106) ‘(-l6ol)
Japan MS = .07 = .02 P,y + .92HSt_l
(2.0) (-1.3) (20.8)
Mexico MS = 1.10 - 098 P, - 006T
(59.4) (-6.7) (-11.9)
Pakistan MS = .308 - .008 P, + .698MS;
(2.3) (-2.0) (5.2)
Turkey MS = 1.14 = 067 P _, = .0071T
: (96.9) (=7.2) (-22.5)

MS = 1.21 = .13 P,y — .O18T

us
. (42.9) (=5.8) (-23.8)

(1 in 1950/51)
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i.. Rest .of World - MS = .982 - .067 P, - .OIT
(87.3) (-7.2) (-34.3)

where MS = cotton consunption/total fiber demand, P = price of cotton/price of synthetics,
and T = tine,.




Nifficulties with'defining appropriate price indices for fibers have led

other authors to rely on crnsa—sectlonal data ip order td estimate the incone
elasticity of total fiber demand. Hazlehy and Hlixsaien (1964) used 1964 FAD
data for domestic availahillty of total fibers to estimate inconme
clastlcitie;. ‘Double logarithmic and semi—lnnarithmic forms were testgd, witﬁ
11£t1e>difference in terms of closeness of fit. Both forms suggmested a giobal
income elasticity of 0.6. The implications for dewmand projection, however,
differvsuﬁsfantially. The seni-los form sugpests elasticities for high income
countries of 0.3, only one-third as larpe as the time series estinates of
Donald and Dudley, and one-half as large as those suggested by the constant
elasticity form. Thigpen (1978) applied a semi-log forn to 1970-72 FAO data,
and obtained results similar to those of “aﬁlehy and Missaien (equation

(4)). Both the t-statistic and R2 were higher than the results of attenmpts to
estimate elasticities of cotton demand from the same data. A semi log—inverse
forn providéd the best fit in theblatpér case; suazesting income elasticities
of demand for cotton of 0.2, well below ;he estimated elasticities for total
fiber demaad.

The studies of French and Dudley explore the second staée of the
allocation process. Dudlgy's study estinates U.S. per capita cotton demand in
five end-use cateyories as a function'of relative prices, total fibér demand
as a ﬁréxy for fiber expenditures, and a time trend for lQﬁ&—iﬂ to reepresent
noncowpetitive substitution qf synthetics for cotton. inlike in most studies,
current tathervthan.lagged arices were utilized, which may account for the two
cases of insignificant t-statiétics. Relative price elasticities (calculated
at mean vﬁlues)vranged fron =N.09 to =N.hl, with a veiprhted averarpe elasticity
wf =0.25. Expenditure claétlcitlus runﬂeé from 0.9 for men'é anbnrn] ty -0.4

for wonen's apparel, with a weighted averare elasticity of =0.31. The total




jncome elasticity of U.S. demand for cotton implied by these results Is
0.27. French's results use the market share for cotton as the dependent

vériable. French finds statistically significant relatinnshipé hetween

relative prices and cotton's nmarket share in almnst all cases, althourh

.reﬂions apparentiy VATY in the ;lne 13ﬂ.uf response. ‘In all cases, however,
the impact of rglative price chauges AppPeAars limited. Assuningf a harket share
of 0.55, an initial price ratio of 1 and an averase coefficient nf -.07, a
Jdoubling in the price of cotton reduces the hﬁrket share by .14, sugresting an
oun-price elasticity of‘—0.25. The cross-price elasticities are equal in
absolute value to the own-price elasticity 1in this formulation.

A second yroup of studies has éstinatéd the denand for cotton (directly as
a function of own price, the price of substitutes and 1ncqme. These studies
have senerally found cnrrent denand to be related to lagred pnrices. The
enpirical analyses of the studies are presented in Tahle 4. FEcevit's auantity
data are in aggregate rather than per capita terms, and thus sugsest larger
own— and cross—price elasticities relative to those obhtained By Adams and
Rehrman. The treatment of the quantity variable may also exnlain the
differences in the sign of the trend coefficient. The important similarities
anony the two studies are the presence df lapped values of consumption, cotton
prices, and nolyester pricesfl/

The e;timation éf own— and cross—price elasticitles repréSents one of the
nost diffiénlt prohlems in the study of cotton derand. The ;wn—price

elasticities found by Adams and Behrman ranged from =0.1 to -0.4, and

penerally azree with the results of other studies. Thignen (1978) estimates a

-3/ The Adams-3ehrman study uses an jndex of synthetic end-product prices
rather than raw rnaterial prices.
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Table 4. Regression Estimates of Cotton Consumption from Time-Series Data

1. Ecevit, 1958-75, World

Q = 5747 - 7633.2 PC_ + 3888.4 pl |+ 0.4810. ) + 377.2T
(1.3)  (3.7) (3.0) (2.8) (4.6)

RZ = .95 DU = 1.7

where Q = world consumption, '000 bales; p¢ = 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 Behrman, 1955-73, World

a, 'Develoyed Economies

[ GHP
- 0,230 In ( )t- + 0,603 In (==) - 0.027T

. Q v 0
ln (<L) = -1.365 + 0.475 In(e%)
(1.0)  (2.7) POP™ t=1  (3.,9) pP Tl (1.8) pop (2.2)

POP

R2 = .92 DW= 1.6

b. Developing Economies ‘

e r poy

- 0.066 1n(®) . - 0.060 1n(X) . - 0.050 In(E) _

Qoo (0.9 o T T (e B E2 Ghay PPy P

+ 0471 1n(ERD) | |
(15.0)

c
—2—- - e - L
ln.(POP) 1.564 = 0.021 1la(+=) -

R2 = .98 D = 2.7

c. Centrally Planned Economies :
» c s
oY) = 0.237 + 0.197 1n(=L) . -0.108 1In(E) _ 4 0.604 In(Z==) + 0.003T

LS P LR ¢ X S LS (T X B C

RZ = .97 DH = 1.9

where Q = consumption, '000at; POP = population, in millions; pC = UN export price index, pP = index of
manmade fiber textile products; GDP = gross domestic product index; Q% = production, '000 mt; T = time.
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Thigpen, 1955-75, World

a. Developed Economies, 1956-75

: : c
1nq = 7.09 - 0.20 In(E=) |+ 0.24 lnlPI,
(-10.15)  p" (6.44)
| RZ = .88

b. Developing Economies, 1955-75

InQ = 1562.64 = 4,90 p<}

oyt 22.56 Te1
(=3.49)

(53.85)

c. Ccntrally'Plﬁnned Economies

No sighificant relationships were found.

where Q = nwill consumption of cotton {n '000 mt; p¢ = cif Liverpool price of Mexican SH1l—

DW= 1.43

DU = 2.56

1. cotton; in

U.S. cents/lb; pP = fob plant, U.S. price of 1.5 denler polyester staple in l.S5. cents/1lbh; 'IPL = UN

index of industrial production (an income proxy) p

= cif Liverpool price for Pakistan 289F S.G.

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

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

"InQ = 0,39 + 0.40 InY + 0.92 lndY - 0.14 In P _, - 0.13 lnNC - 0.098s

(5.0) - (4.6) (2.3)

RZ = .87

(4.3)

(4.5)

where Q = per capita cotton consumption, in 1lbs.; Y = real per capita income, P,y = real prddhcer price
for cotton, lagged 15 months; NC = pcr capita consumption of noncellulosic fibers, S = ratio of stocks
of cotton broadwoven goods to unfilled orders, measured at textile mills, '




lagped relative price elasticity of -N.20 for the developed cndntries.'and a
lagged own-price elasticity of -0.09 in the developing econonies. The results
ovaonald et al. for U.S. demand for the perind 1927-60 yield a lagred own=
price clasticity of —.14. Noncellulosics were the doninant svnthetic fibers
during that pefiod, but unnvatlahili;v of reliaYle nrice series forced the use
éf aquantity data. The availability of synthetics appears to have had an
influence .duruing the perio: studied, althourh the cross—-price effects cannot
be estimated from the Donald results.
- The magnitude §f cross-price elasticlties that have bheen ohtatneﬁ serns

bunusually small given the technical feasibilitv of adjusting the
pnlycster/c»ttnn mix in yarn. Yoncellulosic fibers can he nroduced to any
desired degrce of fineness ranging from shirt material (1.5 :lenfer) to carpet
yarn (15.0 denier). Mill aﬁjustments to changes in fiber mix involve cleaning
.equipnment énd altering eaquipment settinps and operating snceds, and should not
be partiéularly difficult in plants with post=1960 draftings techﬁoloniég. The
inahility of cotton to mimic the permanent press properties of polyester and
the confoit advantages of coﬁtun Jue Lo its saperior moisture ahsorntion nmay

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

points in the share of an individual fiher appear p]ausihle.ﬁ/ One possihle

i’ fuch of the competition between cotton and polyester fibers durinz the
past tuo decades was not price-conpetitive. Ponlyester naterials are far
superior to cotton ia a number of end-uses due to fiber uniformity and control
over fineness, lenpth and strength of fiders. ‘fuch of the substitution for
cotton in the 1950's and early 1950's desended on synthetic fiber availabilitv
rather than price, and cotton's share in total fiber use declined
substantially. Industrial and niscellaneous use markets, such as tires, Tope
and carpeting, were alnost entirely captured by synthetic fibers. The shares
for apparel and househol:d furnishinss also declined suhstantially, primarily
becuase of the easy-care properties of svnthetics. BRut this factor cannnt ke
responsible for low crass-price elasticities, for (if anything) such
intrusions into market share should have impinfed upon the quantity demanded
and price of cotton, resulting in overcestimates of cross-price elasticities.




explanation for low cross-price elasticities is the use of data for cotton

quantity and synthetic prices to derive estimates. " Published synthetic priéc
data are list prices, and the (requent of discounts offere:d by manufacturers
and the substantial differences in prices across countries conplicates the wuse
of a éinﬂlc series of list priccs; Such prices will show less variation than
thelir true vﬁlues, and thus cross¥price elasticities will he underestimated.
~An importént implication of lannéd nrice response in consunption is that
current prices becbme entirely dependent on the hehavior of stockholders. The
analysis of stock data (for 1953-72) by Adams and q;hrnan suraests that
.curreut étocks (measured relative to total demand) were not reéponsive to
current prices, and significant re]ationships hetween stock levels and prices
occurred with a three—-vear distrihuted Ian; The authors caﬁtion. however,
that this "may not be a realistic result and‘nay reflect ﬁhc systenatic
downward frend of the (deflnfed 5riCu) variable over the sample period” (Adanms
and Behrman, p. 38). French (1930)‘found sirnificant relationships hetwcen
stocks And current pfices with an elastiecity of -=1.7. Langsed stocks also

showed a relationship to current prices, but with a positive relationship to
]

prices (an elasticity of 2.5).

“IV. An Institutional lodel of Intcrnacional Trade

An alternative approach to the analysis of internatiénal market Ademand
emeryes fron the fact that international trade and world nrices for cotton are
largely independent of pricé'reSponses of domestic consurers and producqrs.
This reflects the pervasive role of povernnent. For exports, Tahle 2 shows
that nost cotton p;oduccion 1s.governnent céntrnlled. Preferences for

donmestic textiles combined with reliance na trade taxes for much of fovernnent

revenues nean that world prices have little relevance to manv producing




arcas. Cotton imports are usually not taxed, but contrals nver domestic
textile production significantly influences the demand for cotton fibers,
particularly among the centrally-planned economies. All of this suspests that
the cotton imports and exports for countries with povernment controls on
consunption and‘production should he treated svﬁaratelv. In particular,
market»senregation {n terns of price responsive and non-price responsive
‘exports and imports inplies that the alobal trado identity can be rearranged
QD)
wheré X = exports, ' = imports, the superscrints E and R represent countries
for whon world pricés are irrelevant and relevant, respectively.

Denand and supply inrthe price—responsive countries can bhe nodelled in a
standard nannef. For the price-responsiQE portiqn of the world narket, we
will have (Se definition),

DR S R R
=0, -0t (cs = 0S),
consunption,.
brqduction,
closing stocks;
openi;g stocks,
= time.
The task, now, is to specify an equation for each of the components,
DOR, SQRF %nd (S—OS)R. Production SOR, is assumed to follow a standard

adaptive expectation process, i{n which current production denends on expected

price. This leads to a llerlovian form in which production is determined as

follows:

SR C ) >
00 = +
0 3 a, Pt- ) . L (3)




where pC denotes the price of cotton and
and p* Jenotes the price of substitute i.
The analyxis of cotton consumption must refl-ct cotton's role as an

internediate inpht. Spinning nills are the nrihcipal consumers of cotton,

althouuth snall acounts are utilized by other industries such as

pharmaccuticalé. The production of yérns involves a number of prior
decisions, such as the determination of fabric cnlofs and pafterns. varn
counts, and fiber blends. These decisions are usuallv made in consultation
with anparel and household furnishing uhdlesalérs and.nanufaétnrers. and
orders are usually talen for the delivery of fabricated roods in a future
period. Cotton consunption decisions by spinning mills are thus made in
advance of actual purchases, SO that (as with nroduction) expected prices
apain dictate econonic bhehaviore. Accordihﬂly. our moidel of céttnn consumption
ussﬁmes that thevdemand for cotton is a function of the expected own pficg,
the expected price of substitutes, incohe, and trends in tasres and

technoloay.

price of cotton,
= nrice of synthetic fiheré,
incnmg,
= taste and te;hnolonical trénd variahles.
Assuminﬁ linearity for équation’(h) and Nerlovian adaptive expéctatinns

N e R
for P and.PS\" , we obtain




D R SYN Qyx
+ b + (a=-b)p
b3y Prop * (870, Ty

R c DT
0, = a+af P + (1-3) "0,

1 1

- (l-a)BQ.Yt;l

where a and b are the coefficlents lor the expectations of cotton an:

‘polyéeter prices, respectively. 1f cach individual adjusts his exnectational

. -

S
errors consistently, a will eaual h and Py

disappearé fron the
equation. All renaininp independent variables are observable.
Since both consumption and production are recursive, the change in stocks

can be written as an identity:

F |

1 ho ] D
(ns - os)f (X' =1t )t + (So D

e %) (5)
where KH - JE is substitut~d for ™o XR by use of equation (1). Feuation (5)
states that stack changes in-price-respoﬁsive coartriecs mist adjusf to ahsérh
the excess supplies (demands) of the price-exomenous countries as well as the
differences between current consunption and production in the countries
_rusponsivc to lapred world prices.

1f both current consumption and pnroduction are dependent on past nrices,
has current price adjustment depends entirely on stocks and thus rcﬁuires

. . : .

closer examination of the hehavior of stockholders. The chanre in the supnly
of stncls, normally expressed as Asst-- f (APt), hecones perfectly inelastic
in the cotton market, and is defined by eauation (5). However, the demand for
stocks depends on expectations of future prices, since carrying costs'nust.he
‘cnve:ed by.the cxpected price chanye during the period for which inventories
are held. Similarly, tnvcnt&rles will not be released for current consunption
until price changes are sufflcientl# larse to conmpensate the stockﬁolder for

carrying costs. The denand relationship can be expressed as

s =g -0y ) (6)




Since the demand for stocks must equal the supply of stocks, equaations (5) and
(6) can be combined in a reduced form equation,
(*" - p ) = A%s ()

N4 - .= . ° - .

" lt . t N -
If ¢ is a separable function in its argunents P* and P, equation (7) can he
rewritten as a price deternination equation

*

s ,
P = h(? , A_st). - (3)

Finally, if the expected price is a function of past prices, then the

current price can be cstinated as

(9)

ad Asr‘ " e & 0o e K
Py = Y) + Y45 + Y + YéPt_z toeeut Y P

1 3 -1
The sian of Y2 should he negative, while the sizns of YJ' Yyoeee L should
he positive. .

Fquations (3), (4) and (9) form our institutinnal model of international
cotton tradp;‘ Sesmentina the cottoﬁ tarket into price responsive and non-—
price respoasive countries implies that the price-resnponsive countries will
adjust in the short-run to the actions of price-exogenous countries tﬁrnuﬂh
adjustments in inventories, and in the long-run v{a adjustments in levels of
production and consumption. |

BN

The production and consumption equations have been estimated using a
pooled tine-series/cross—s=ctional data set. Annual ohservations for the 14
price-responsive coun;ries listed in Table 5 For the yearé 1960-1980 conmprise
;he data set for the prﬁduction modcl.ﬁ/ The results for the production no:iel
are presented in Tnhle S. As invprevious {nvestirations, our atterdt to

estinmate cross—price clasticities did not yield sipnificant estirates, and - a

second equation was estimated which replaced the prices of other crons with

&/ mne data are for 1973-30 for the U.S., and 1960-563 for Peru.




Tahle 5. Estimated Production Ecuations in Countries nesponsive to Vorld
Prices, 1960-80 ?

Nependent Variahle = Production

Independent Variable Coefficient t-Statistic Coefficient L—Stat{stic.

Constant -2.37 -2.58 -1.48 -1.55
c

o 2,96
P, 0.37

'Sﬂ 0.84 29.09
t-1

PRIEFS 0OF SURSTITUTES
Soyheans '

* Sorghum
Wheat
Suyar
Tohacco
Haize

b

COUNTRY DUILILES
Arrentina
Australia
Colunbia
Greece
Guatemnala
Israel

- Mexico
Nicardsua
Parayuay
Peru (1960-1968)
South Africa
Spain "
Turkey

0.95 _ 0.95

- (8,260) = 6A9.74 (15,253) = 3h6.17

3 a1l variahles except country :lunmies are in logarithric form. All prices
are ia 1975 US S/mt. Production data are taken from USDA, FAS, Uorld Catton
Statistics, 1947-30, FC 12-81, 1981, while price data are taken from the World
Rank, tommodity Trade and Price Trends, various years.

Suhstitute crops were chosen on the bhasis of information presented in FRS,
USDA, lorld Denmand Prospects for Cotton in 1980, Foreimn Agricultural Fcononic
veport o. 100, 1971. Sovhean prices are used for Araentina (as a nroxy for
sunflower prices), ilexico and the United States. Sorghum prices are used for
Arzentina. ‘Vheat prices are used for Australia, Greece, Israel, Mexico,
Paraguay and Turkev. Sugar prices are used for Calumhia, Cuatcala and
vicarasfua. Tobacco nrices are used Ior Colunbia and South Africa. ‘laize
prices are used for Spain. '




couniry-spccific dumny varinhlés. The short= and long-run price elasticities
do not differ suhstantially between the two eduationS. The short-run
elasticity is 0.37, while the‘long-run elasticity is 2.30. ‘Since the
Equntriés under consideration account for less than one-third of world

" production, total world sﬁpplv will conseauently appear inelastic with resnect
to world price changes even in the long run.

‘The'consumption model was estimaﬁed using pooled time-series/cross-
section data set consistins of annual nhservations for six regions for the
period 1960—80. The six are VUestern FCurope, Japan, 0Other Asian countries
(except the PRC and India), Australia, the lnited States, and Other Americas

(all Latia and North American. countries except the IH.S. and Arazil). Region-

specific dummy variables were {included to allow for separate intercepts. The

choice of an appropriate income variable is particularly difficult, since nmany
" cotton consuming countries import cotton with the intention to export
“textiles, ana thus domestic income is not fhe sole determinant of the income-
demand relationship. In ali cases,bincnme is reprasented by an International
lonetary Fund estimates of GNP in 1975 prices. DNomestic income has heen used‘
(14 .

for all regions except Other Asia,. for which the Western Furope income is
assuméd to he most relevant. A

The results are hresented in Table 6. The adaptive expectations nadel is
.confirned, as the coefficients for lagred cotton price and lagﬂed cnnsumption
have the expected sipns and hiyhly siﬁnificant t-statistics. The nﬁn—price
‘elasticily is =0.27, a value.éimilar to that found in other studies. 7Tn the
'lonn run, thever.,consunption appears price-elastic, with a point elasticit§
of -1.09. The coefficient on current cotton priﬁe is statistically

significant, hut of a positive sign. This result is also consistent with the

adaptive exn=ctations nodel. That this is so follows fron the fact that if




Table 6. - Estimates of the Cotton Consunmption Model in World Price—”esnonsiv
Countries, 1960-50."

Dependent Variable = Cotton Consumption, (lean = 6.307)
Independent Variable lean Coefficient t-Statistic

2

Constant 1.0 2.13 5.0A

-6.20
6.299 ) : 20.40
7.319 0.10
A95.246 0.115 x
oot 0.0278 0.026
Regional Junmy Variables
liestern Lurope
Japan '

Other Asia

Australia

9 . :
R= = 0.999 F(g 94) = 8223.0

2 Pprices 9nd consunption variables are entered in logarithmic form. Incone
{s entered in nominal form. Consumption is measured in '000 mt, and the data
is taken fram USDA, FAS, World Cotton Statistics, 1947-R0, FC 12-81, 1931.
Cotton prices are in 1975 S $/mt. Income is in millions of 1975 HQS taken
from the International Monetary Fund, International FTinancial Statistics,
various veurse. Gvnthetic price data are represented hy 11S manufacturer list
prices, nublished in United States Department of Azriculture, Cotton an:d 'Ionl
Situation, various years. Prices arc entered in 1971 us s/1b.




prices arc_relatively high in year t, consumptiom in year t+l will decline

while production will increase. Thus SOR - nOR will increase, and orice in

year t+l must decline in order to induce stockholilers to accumulate the
additibnﬁl i{nventories.

The nstimates of crnss—pricé and incomne nffegts are iess satisfactoryv,
however, and reflect difficulties in variable definitions and data
availability. ‘Uhile the ¢$t1mated {acome clasticities are sinnifiant, the t-
statistic is Qell helow the values for the lagped cotton price :nd Inﬂged
consuaption. The iﬁcome elasticity (at the pnjntvof mean ifacome) is 0.08 in
the short run, and ﬂ;ﬁﬂ in the lone run. The long-run value is cnn<lsLmnt with
Thiﬂpén's cross-sectiona14estinafes nresented In gection I1T. The seri-
logarithmic form also suggesﬁs suhstantial differences hetween low- income and
high-income repions.

‘The cross—price elasticity is only 0.12 in the lony run, which {is

substadtinlly lgss than technical consideratiuns would suggest. The »rincinal .
difficulty appears to iie in the data. List prices for syathetic fibers are
frequently discounted, and vary substantially acroés countries due to

d ' : ,
protéction of domestic producers from international markets. Thus measured
price‘varinhi]ity will understate the true chanses, and elasticities may bhe.

underestimated. Attempts to divide the observation period into subperiods of

non-price competitiod with cotton (1960-72) and nrice conp»tltion'(1973-30)

failed to yield anyting useful. Alternatively, the crass=-price niasticity pan
be estimated by applyinp the homogeneity condition, in which the sum of own-
.and cross-price elasticities mst equal the nezative of the fncore

elasticity. A long-run income elasticity of U.SIHnd a long run price
clasticity of =1.7 implies that -the sun of the cross—price elasticities is
1.2 Althourh synthetic fibers are préhably not the only snﬁstitnte for

-e

cotton, an elastic cross-price elasticity appears plausible,




mable B. Fstimation of the NDemand for Stocks, 1960-90.

Dependent Variable: Cotton price

Independent Yfriuh]e. ___ean Coefficient t-Statistic

Constant v _ 1.0 87.19 1.34

ASt _ : -1490,51 -0.130

C : '
Pt_l 966.94
Nty (1973 = 1) 256.24

2 | ' _




The results of the price eauation estination are presented in Tahle 7.
Nominal priceé are used as the dependent variable. A dummv variable 1is
included for the year 1973, as unprecedented competition ffom food crons due
‘to declines in global food production and short-term scarcittes'nf svnthetic
fihers duc to the oil crisis encourazed speculation and record levels of stack
accundlat(on'amonn cotton impo?ters; The results confirm the dependence of
current prices on inventory adjustnents in the price-responsive countries.

The elasticity (calcnlaﬁed at the point of means) is -0,42, bhased on an
average stock thange of 1.45 milyion mt. This vaiue is substantiallyv less
th;n averase wvorld trade for the nerind of 3.95 mwillion wmt. Total annual
carryovers are about 50 pertadt greater than the volune of trade. 1f price-
quantity chanpes are nnmﬁaréd to trade vnluﬁes. rather than the egnannously-
determine:l changes in the qhantity of stocks, the price elasticity of
international market demand declines to =0.15. Substantial price changes. are
necessary to induée stockliolders to aurment their annital carryover,‘and their
price—respohsiveness i§ relatively less elastic than that of final

consumMerSs. The coefficient for lanpged prfcns also suoports the view of.a
conservative process of inventory adjustment, as oniy ahout half of past price

chanyes appear to be incorporated into the expected future price.

V. Suamary and Conclusions

The analysis of the international market coafirms the nresence of

adaptive expectations belhlavior among hoth consumers and producers in countries

responsive to world prices. This {nformation on current prices can allov
prediction of consumntion (elasticity = =N.3) and production (elasticity
0.4) in succeeding years. The actual price in succeading vears depends,

however, on the denand for iaveataries, which appears suhstantially less




pribe-elastic (-0.15) with respect to the vnlurme of international trade. The
problem for countries like Egypt, who take world nrices as exagenous (with the
possible exception of FLS prices), Is that production and consumption response
will‘pnly partly determine the world prtcé. The second element involves the
balance beﬁwcen exorenously-determined exports and imports. Thus, world price
estimations are devoid of predictive power unless noverﬁment policy is

simultaneously projected.

Given the lack of consistency in the conhict of ygovernment hehavior over

time, such exercises nay be of little more than academic interest. Indced, it
is the unpredictability of policy decisions which has been a nrime determinant
of cotton price mbvements over the last two decades. MNevertheless, lackiny
information on policies of minor exo:yenous partlgipants, future»prtce
predictions may usefully focus on the'behaviér of the largcsﬁ market
participants. In the cotton narket, the trade pnlicies of the 1SSR (with
repard to exports) and China (with respect to imports) are likely to bhe
particularly important‘for future movements in world cotton prices. 1In
nadditiqn,"synthecic fiber nyailabilities and real incone growth represent key
constraints on world prices. But in the absence of major shifts in policy
direction or technolapicil changes in substitute crons, there appears little
reason to he pessimistic about the future course of world nmarket prices for

calton exportse.
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