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ABSTRACT
THE EFFECTS OF UNITED STATES COTTON EXPORT POLICIES ON

THE PRICES AND QUANTITIES OF RAW COTTON EXPORTED
BY FIVE MAJOR COMPETITORS — 1950-1962

by Jack Lee Hervey

The objectives of this study are: (1) identification of the effects of
U. S. raw cotton export policies on U. S. cotton exports and on the raw
cotton exports of five major competing exporters — the United Arab Republic
(Egypt), Mexico, Pakistan, Brazil, and Sudan, (2) examination of the
changes in the export market share of the six countries, and (3) consid-
eration of apparent policy implications of U. S. cotton export policy
changes.

The theoretical foundation is based on the assumption that the United
States, by virtue of its relative importance in the cotton export market
and the degree of federal government involvement in agricultural policy,
possesses an "Institutional Advantage" over other cotton exporters. Thus,
U. S. policy actions are expected to affect the prices and quantities of
cotton exported from competing exporters as well as from the United States.

The primary tool of analysis utilizes graphic and tabular examination
of the variations in U. S. cotton export policies and the subsequent effects
on prices and exports of the six countries from 1950 through 1962. Supple-

mentary analysis is based on a system of 12 multiple regression equations,
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some of which utilize a recursive estimation of the export price and quan-
tity variables. Within the regression system the statistical problem of
multicollinearity proved troublesome. In particular, the independent vari-
ables reflecting U. S. policy actions were highly correlated; these variables
include: (1) the rate of U. S. export subsidy, (2) the value of P.L. 480
exports, and (3) the value of export subsidy payments. The results of the
model equations were used to indicate the relative importance of U. S.
policy variables and selected export supply-demand variables on export
prices and quantities.

The results indicate that although the United States remains the largest
exporter of raw cotton, its world market share decreased steadily (absolutely
and relatively) during the past 40 years. Conversely, the market shares of
Brazil, Mexico, and Sudan have increased markedly, within an increasing
world market.

Examination of the effects of U. S. cotton export policy actions centers
on: (1) the imposition of export quotas for 11 months during the 1950 export
year, (2) the initiation of P.L. 480 concessional sales 1n 1954, and (3) the
introduction of export subsidies in 1955-1956. The analysis supports the
hypothesis that U. S. policy actions affect cotton export prices and/or
quantities of the United States and of competing exporters. The immediate
effect of the export quotas and export subsidies is manifest in export price
level changes, although export quantity changes are also apparent. The

primary effect of P.L. 480 concessional sales is on quantity of exports;



Jack Lee Hervey
the effect is reflected in importing countries by the substitution of con-
cessional sale imports for regular commercial imports from the United
States and/or other cotton exporters. The analysis supports the hypoth-
esis that P.L. 480 cotton exports disrupted commercial exports during
the early years of the program, especially 1956.

Except for the United States, the exporting countries considered are

"developing nations;" indeed, most raw cotton exporting countries fall
into this category. It is also true that cotton exports are the primary

source of foreign exchange for a large number of these countries. The
basic policy implication deriving from this fact and from the results of
this study is that U. S. cotton export policy makers should constantly
keep in perspective the potential consequences on competing exporters
of any cotton export policy action. The position of "price leadership"

under such circumstances carries with it the necessity for responsible

action,
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CHAPTER I

INTRODUCTION

Problem and Objectives

The Agricultural Adjustment Act of 1933 ushered in a new era for United
States agriculture. The failure of the Federal Farm Board in its attempt to
support agricultural prices through government storage programs without
production controls implied the need for commodity supply controls in the
implementation of the 1933 and subsequent Acts. The method of supply
control incorporated restrictions on acreage planted to specific crops with-
out direct consideration of the quantity of output produced and marketed.
Thus because of higher prices (made possible by the Commodity Credit
Corporation storage program), producers concentrated on increasing per
acre output, thereby reducing the overall effect of the supply control pro-
gram.

Within the price support program an inherent difficulty became apparent.
The support of U. S. agricultural commodity prices above the level of the

world market led to reductions in exports and a need for additional reduc-

tions in supply; yet the higher prices encouraged increased output. Countries

formerly purchasing cotton from the United States turned increasingly to
other sources. If less U. S. cotton is purchased, more cotton may be pur-

chased from other countries, or man-made fibers may be imported and/or



produced domestically. The inconsistency of maintaining abnormally high
domestic prices while trying to maintain a high level of exports, although

ignored for many years, became a problem of real concern to the cotton in-
dustry and to government policy makers during the early 1950's.

Since the initiation of domestic price supports for cotton, several
trends have become prominent. First, a declining world market (absolutely
and relatively) for U. S. cotton is evident with a corresponding increase
in the market for cotton from other producing countries. Second, a rapid
increase in the use of man-made fibers as a substitute for cotton has caused
a decreasing per capita consumption of cotton in the United States and a
virtually stable total consumption of cotton, in spite of the continued in-
crease in real income,.

The period from the 1930's to the early 1950's allowed the cotton in-
dustry and the policy makers time to attack the domestic price support-
foreign trade inconsistency. However, the need for change was not pressing;
supply and demand remained reasonably well balanced as a result of the
abnormal political and economic relationships of the period. The inherent
problem, unrecognized by many and ignored by others, remained. By 1953,
production pressure from the irrigated lands of the Southwest, coupled with
an absence of the wartime level of demand, resulted in rapidly expanding
U. S. stockpiles of raw cotton. As a result of the persistent arguments
of economists and a few political leaders, in conjunction with the expanding

stock, it was finally realized that something had to be done to cope with



the situation and to bring the supply-demand disequilibrium under control.
Acreage allotments were cut, but acreage continued to move westward and
yields increased; exports continued to decline; domestic consumption re-
mained stable; stocks continued to increase.

Political pressures continued to grow for effective action in controlling
the excessive stocks situation in cotton, as well as in several other com-
modities. This pressure was reduced by the export of cotton under provi-
sions of the foreign aid program supporting agricultural exports, and by
the initiation of the Agricultural Trade Development and Assistance Act of
1954 (Public Law 480), In addition, in 1955 and 1956 (stocks continued
to increase into 1956) export subsidies for cotton were put into effect.

The analysis of these export assistance programs is the core of this thesis.

This study is concerned with the price and quantity effects on cotton
trade, domestic and foreign, of three aspects of U. S. cotton export policy:
(1) P.L. 480, (2) the Commodity Credit Corporation export differentials on
stocks and payments to exporters, and (3) the U. S. cotton export quotas
of 1950.

The specific objectives of this study fall into three categories. The

first objective is to identify the effects of U. S. raw cotton export policies

on U. S. cotton exports (the largest of any single country) and on the raw

cotton exports of five major competing exporters — United Arab Republic
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(U.A.R.), Mexico, Pakistan, Brazil, and Sudan.1 The inquiry delves
into such factors as price, quantity exported, export subsidies, export

taxes, and terms of trade. The second objective, closely related to and

evolving from that above, is the measurement of changes in the export

market share of the six countries considered. The logical third objective

is to examine policy implications of changes in volume and market share

as they become apparent.

Historical Perspective

Cotton production and export played a major role in the early indus-
trial and foreign trade development of the United States. On the domestic
scene cotton provided the raw material for expanding the textile industry
during the 1800's. In the export sector, cotton accounted for 61 percent
of U. S. export earnings in 1860.2

The relative importance of cotton as an export earner began a long-
run decline after 1865, although the volume of exports continued to in-

crease through the 1927-1928 crop year when 10.9 million bales were

exported. . During the period 1910-1914 cotton exports accounted for nearly

lThese five countries rank within the top seven world exporters of raw
cotton. The U,S.S.R. (not considered in this study because of inadequate
data) is also a major exporter of raw cotton and compares in quantity of
cotton exported with the U.A.R, and Mexico. Excluding the six countries
studied here, there are over 40 "Other" exporters of raw cotton. The ag-
gregated acreage, production, and export of these "Other" countries are
substantial, as exhibited in the tables below. However, the export roles
of the individual countries, with the exception of the U,.S.S.R., are rela-

tively minor in the world raw cotton market.

2U. S. Department of Agriculture, 1940 Yearbook of Agriculture: Farmers

in a Changing World (Washington: U. S. Government Printing Office,
1940), p. 209.
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26 percent of total U. S. export earnings, but by 1948 only 4 percent of
the total export earnings were derived from raw cotton.

Within the world cotton market the United States is still the major
exporter, although its position is.declining. During 1930-1934 the United
States accounted for 56 percent of the world export market share of raw
cotton, off only 4 percentage points from 1910, but by 1960-1962 the U. S.
market share had slipped to 31 percent. This decreasing export market
share has caused substantial concern among those persons closely asso-
ciated with the cotton industry. The weakening export position, in con-
junction with stable domestic consumption and increasing production, did

indeed put pressure on policy makers to "do something." That "something"
during the 1950's consisted largely of U. S. surplus disposal and export

subsidy programs. Analysis of these programs will be facilitated by

4
turning first to several recent historical trends.

Acreage Adjustments — Trends Mixed
World cotton acreage, in five year averages, remained relatively

stable, approximately 80 million acres, from 1925 to 1962 except for the

3U. S. Bureau of the Census, Statistical Abstract of the United States,

LII (Washington: U. S. Government Printing Office, 1930), p. 508; also
LXX, 1949, p. 861.

4In order to maintain one's perspective of the cotton market it is im-
portant to realize that cotton fiber is produced as a joint product with cot-
ton seed (cotton seed oil and meal resulting). Thus, the fats and oils
market is interrelated with the cotton fiber market. For obvious reasons
the fats and oils market cannot be considered in more detail here.



World War Il decade. Individual country statistics generally reveal more
prominent trends (see Tables 1 and 2), particularly for Brazil, Mexico,
Sudan, and the United States. Brazil expanded its area of production by
approximately four million acres during the 1930's. Mexico's acreage
increased nearly seven times, to more than two million acres, from 1920-
1924 to 1960-1962. Sudan, likewise, exhibits large relative gains — from
105 thousand acres in 1920-1925 to nearly 1.1 million acres in 1960-1962.
In both Mexico and Sudan, the large acreage increases were the results

of planned expansion of irrigation facilities. This expansion is expected
to continue in the future.

In the United States, on the other hand, acreage declined substan-
tially from 1920-1925 to 1960-1962. Acreage in cotton reached a peak
during 1925-1929 at 42. 6 million acres; after that, cotton acreage declined
steadily to 15.5 million acres in 1960-1962. In spite of the decline in
acreage, cotton output increased somewhat as a result of much higher
yields. These increased yields are the result of improved varieties, bet-
ter cultural practices, and especially a marked shift in acreage from the
Atlantic Coast and Southeast to Texas and the high yielding irrigated lands
of the Southwest.

Acreage data for Pakistan are available only after 1945; since then,
cotton acreage has. increased only slightly. Examination of the India-
Burma-Pakistan complex prior to 1945 reveals that little long-term change
in cotton acreage has taken place in that area. The 1920-1924 average
was 22.4 million acres; the individual countries' combined average for

1960-1962 was 22. 8 million acres.
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Table 2. Cotton Acreage by Countyy as a Percentage of
the World Total, Five Year Averages, 1920-19622

— ——/— —  —— | —————

Sub-

total
Aug. 1- Mex- Pak- Minus World
July 31 U.S. U.A.R. ico istan Brazil Sudan U.S. Other® Total
1920-24 49.6 2.6 0.4 2.1 0.2 5.2 45.2 100
1925-29 50.5 2.2 0.6 1.8 0.3 4.8 44.7 100
1930-34 43.6 2.2 0.4 3.1 0.4 6.1 50.3 100
1935-39 34.2 2.2 0.9 6.9 0.5 10.6 55.2 100
1940-44 31.7 1.7 1.2 8.4 0.5 11.8 56.5 100
1945-49 34.9 2.2 1.6 5.0 7.4 0.6 17.0 48.1 100
1950-54 28.2 2.2 2.5 3.9 5.7 0.7 15.0 56.8 100
1955-59 18.1 2.3 2.8 4.3 5.3 1.0 15.8 66.1 100
1960-62° 19.3 2.4 2.6 4.2 6.6 1.3 17.2 63.5 100

aPercentages are calculated from the averages presented in Table 1.

bSub—total for the six countries equals "World Total" minus "Other."
See footnote 1, page 4.

CAverages for the three years 1960-1962.

The acreage trend for the U.A.R. is approximately stable, except for
a dip during the World War II period. The U.A.R.'s potential for expanding
its cotton acreage is limited by the lack of sufficient water supplies.

In contrast to a stable world acreage, the total cotton acreage of the
six countries considered has moved downward over the past 40 years.
This is a result of the large decline in the U. S. acreage which was less
than offset by acreage increases in the other five countries. During the

1920's, over 50 percent of the world cotton acreage was in these six
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countries (see Table 2); indeed 50 percent of the world total was in the
United States. By 1960-1962 these same countries accounted for 36.5
percent of the total and the United States for less than 20 percent of the

total.

Raw Cotton Production — Trends Upward

World cotton output (see Tables 3 and 4) more than doubled to 47 mil-
lion bales from 1920-1924 to 1960-1962. The U. S. output increased
slightly over the 43-year period. Production was variable, reaching a
peak of 15 million bales per year during 1925-1929; this production peak
coincided with a record high acreage harvested. The U. S. share of world
production did not increase, however, but declined from 54 percent in
1920-1924 to 31 percent in 1960-1962.

The U.A.R. found itself in much the same situation as did the United
States. Total production increased somewhat during the 40-year period
but not enough to keep pace with the world trend; the U,A.R.'s world pro-
duction share fell by about 2 percentage points.

Mexican and Sudanese production, however, expanded both abso-
lutely and relative to the world total. Increased acreage and substantial
yield increases, especially in the case of Mexico, paced the production
gains for these countries. The rapid expansion of irrigation facilities
stimulated production increases both through increased acreage and through
higher yields. Mexican production increased approximately 12 times to

2.2 million bales from 1920-1924 to 1960-1962. Sudan, starting from a
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Table 4. Cotton Production by Country as a Percentage
of the World Total, Five Year Averages, 1920-19622

Sub-

total
Aug. 1- Mex- Pak- Minus World
July 31 U.S. U.A.R. ico istan Brazil Sudan U.S. Otherb Total
1920-24 53.9 6.3 0.9 2.7 0.1 10.0 36.1 100
1925-29 56.2 5.8 0.9 1.9 0.5 9.1 34.7 100
1930-34 49.3 5.6 0.7 2.9 0.6 9.9 40.8 100
1935-39 40.7 6.0 1.0 6.2 0.8 14,1 45.2 100
1940-44 42.7 4.6 1.5 8.0 1.0 15.0 42.3 100
1945-49 45.6 5.6 2.1 5.2 1.0 13.9 40.5 100
1950-54 36.6 4.5 3.5 3.5 4.3 1.0 17.2 46.2 100
1955-59 29.5 4.1 4.7 3.1 3.4 1.1 16.5 54.0 100
19'60--62c 30.9 4.1 4.6 3.2 4.8 1.6 18.2 50.9 100

1

aPercentages are calculated from the averages presented in Table 3.

bSub—total for the six counties equals "World Total" minus "Other. "
See footnote 1, page 4.

cA‘\.verages for the three years 1960-1962,

smaller base, increased production over 20 times to 740 thousand bales

in 1960-1962. The surge, both in acreage and production, occurred largely

after 1950 and reflects a recent emphasis on opening new land to irrigation.
Brazilian cotton production parallels the pattern exhibited by changes

in cotton acreage. Production expanded rapidly during the 1930's, slacked

off somewhat during the late 1940's and the 1950's, and again in the early

5Prank Lowenstein, Extra Long Staple Cotton, Demand and Price
Prospects, Report No, EC-125, a non-official report of the International
Bank for Reconstruction and Development (April 1964), 33.
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1960's increased substantially. As Witt noted in 1943, Brazilian cotton
acreage and production are closely tied to the agronomic and economic
fluctuations of the coffee industry. He argues that the rapid increase in
cotton during the 1930's and early 1940's resulted mainly from large quan-
tities of "old" coffee land being shifted to cotton production (new coffee
plantings tend to be made in virgin land), along with better cotton vari-
eties, and an increased cotton-coffee price ratio. 6 An additional con-
sideration in the Brazilian expansion is the parallel reduction of U. S.
cotton production and exports during the 1930's which facilitated the

Brazilian expansion by "releasing" export markets and to some extent
supporting the world price.

Production data for Pakistan, since that country's separation from
India, does not exhibit any strong trends. Since 1950, production de-
creased somewhat, contrary to the trend in acreage. The lack of signif-
icant yield improvements in Pakistan, as well as in the U.A.R, and to a
lesser extent in Sudan, suggests that the competitive position of these

three countries in the production of cotton, relative to the other major

producers and for the world as a whole, is declining.

Cotton Exports — Trends Mixed
Since 1920, a gradual increase in the volume of trade in the world

cotton market has occurred (see Tables 5 and 6). Considerable disruption

6Lawrence W. Witt, "Changes in the Agriculture of South Central
Brazil," Journal of Farm Economics, XXV (August 1943), 626-628.
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Table 6. Cotton Exports by Country as a Percentage
of the World Total, Five Year Averages, 1920-19622

Sub-

total
Aug. 1- Mex- Pak- Minus World
July 31 U.S U.A.R. ico istan Brazil Sudan U.S. Otherb Total
1920-24 56.6 11.4 0.7 0.8 0.3 13.1 30.3 100
1925-29 59.4 10.2 0.7 0.8 0.9 12.6 28.0 100
1930-34 56.2 12.1 0.2 1.8 0.9 15.1 28.7 100
1935-39 40.7 13.4 0.8 8.5 1.9 24.6 34.7 100
1940-44 27.0 14.9 1.0 14.3 5.4 35.6 37.4 100
1945-49 38.2 14.1 3.3 10.8 2.8 31.0 30.8 100
1950-54 32.1 10.9 7.9 7.7 5.9 2.8 35.2 32.7 100
1955-59 34.6 9.3 10.6 3.2 2.9 3.5 29.4 36.0 100
1960-62° 31.0 8.5 10.3 2.6 5.6 3.9 30.8 38.2 100

a
Percentages are calculated from the averages presented in Table S.

bSub-total for the six countries equals "World Total" minus "Other. "
See footnote 1, page 4.

C.l\verages for the three years 1960-1962.

of trade occurred, however, during the world depression of the 1930's and
World War II. As with acreage and production, world figures since 1920
generally mask the most significant trends and rearrangements of the ex-
port market share for the individual countries.

Historically, the United States has been the dominant exporter of raw
cotton. In 1926 U. S. raw cotton exports reached a peak of 11.3 million
bales for more than 67 percent of the world market; the 1925-1929 average

export reached 8.6 million bales and 59 percent of the market. However,
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since then the absolute and relative share of the United States in the world
cotton market has declined, and in 1955-1956 reached a market share low
of 17 percent. Some recovery has occurred — the average U. S. exports
for 1960-1962 accounted for 31 percent of the market. Notably, during
the years 1956 and 1957, exports rose to 7.6 million bales or 48 percent
of the world total and 5.7 million bales or 41 percent of the world total
respectively. This compares with 2. 2 million and 2. 8 million bales in
1955 and 1958 respectively; apparently these gyrations resulted from U. S.
export policy decisions taken at that time. More comprehensive analysis
of this factor will be made later.

In contrast to the United States, Sudan and especially Mexico markedly
expanded their penetration of the world market. Although Sudan's produc-
tion level is relatively low compared with the other five countries con-
sidered, the domestic level of consumption is also low, thus making a
large portion of total production available for export. Sudan's exports
reached 3.9 percent of the world total during 1960-1962 while production
accounted for only 1.6 percent of the world production. The market share
aiso moved upward after 1920 — 0. 4 percent of the world market during
1920-1924 to 3.9 percent during 1960-1962.

Mexico is an outstanding example of steady advance in the world cot-
ton market. Exports were negligible until after World War II. During the
1945-1949 period average annual exports reached 340 thousand bales, for

3.3 percent of the market. From the 1955 crop two million bales were
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exported, constituting 15.5 percent of the world total (only 1.5 percentage
points less than the United States for that year). Exports eased off after
1955, but for the period 1960-1962 still held at 10. 3 percent of the total
world market — 1.7 million bales.

Brazilian raw cotton exports, following the pattern of domestic acreage
and production, increased rapidly during the 1930's for reasons previously
discussed. Large purchases by Germany and Japan prior to the outbreak
of hostilities in Europe and the Pacific further stimulated Brazilian exports;
these two markets were lost during the war and did not regain importance
for Brazil until the early 1950's. The peak market share occurred in 1940
with 19. 8 percent of the world total. After 1940, annual exports were highly
variable; only after 1957 did a trend begin to reappear, with exports moving
from 216 thousand bales to 1.1 million bales in 1962, or from 1.5 percent
to 7.2 percent of the market.

The U.A.R., like the United States, obtained a generally declining
market share of world cotton exports during the 43 years from 1920 to 1962.
A particularly interesting facet of the U.A.R.'s cotton export situation is
the highly stable absolute level of exports over this period. This stability
is particularly apparent if one omits the World War II period.

The export situation for Pakistan may best be characterized as following
a downward trend in volume exported as well as in market penetration.
Pakistan's market share dropped from 7.7 percent in 1950-1954 to 2.6

percent in 1960-1962.
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Examination of the combined figures for the six countries suggests
that the slight tendency to increase exports was not sufficient to maintain
the six-country share of total trade. Howéver, the share of the five U. S.

competitors increased substantially.

Stock Accumulations

Cotton stock levels represent another factor of vital concern in the
international movement of the commodity. Several factors affect the level
of raw cotton stocks in a producing country; the obvious ones are the
amounts of domestic stocks previously accumulated, domestic production,
domestic consumption, and cotton exports for the current year. One other
less obvious but nevertheless important factor is the availability of stor-
age facilities in the exporting country. The United States has substantial
storage facilities; to a lafge degree these facilities are a result of the
CCC non-recourse loan activity. In addition there is the need for storage
facilities by the large domestic textile producing sector.

The other five cotton exporting countries have held much smaller stocks
of raw cotton than has the United States. Three reasons may be suggested
for this — (1) the individual governments are not generally capable of fi-
nancing domestic price supports through government storage programs,

(2) these countries, unlike the United States, do not have major domestic
textile manufacturing industries, and (3) cotton production and export are
much smaller for these countries than for the United States. A character-

istic more important than the absolute amount of stocks is the consistency
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with which the level is maintained. Relatively little variation occurs from
year to year or over longer periods. Except for the early post World War II
period, the stocks of the U.A.R., Mexico, Pakistan, Brazil, and Sudan
remained quite stable, absolutely and relative to total world stocks (see
Tables 7 and 8). The trend in U. S. raw cotton stocks, on the other hand,
exhibits sharp year-to-year fluctuations and substantial three-to-five-

year cycles.

Table 7. Cotton Stocks by Country, Five Year Averages, 1945-1963
(figures in thousands of bales)2

Beginning
Aug. 1- Mex- Pak- Sub- World
July 31 U.S. U.A.R. ico istan Brazil Sudan total Otherb Total

1945-49 5,877 1,214 544 ... 1,836 247 9,803 11,402 21,205
1950-54 5,449 611 202 324 1,185 183 7,955 9,038 16,993
1955-59 10,946 536 240 307 628 354 13,011 9,755 22,766
1960-63° 8,459 378 264 241 805 445 10,591 10,199 20,790

aAverages are calculated from: International Cotton Advisory Committee,
Cotton — World Statistics, XVI (April 1963), 24-25; and XVII (April 1964), 7.

bSee footnote 1, page 4.

cAverage for the four years 1960-1963.
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Table 8. Cotton Stocks by Country as a Percentage
of the World Total, Five Year Averages, 1945-19633

Sub-
Beginning total
Aug. 1- Mex- Pak- Minus World

July 31 U.S. U.A.R. ico istan Brazil Sudan U.S. Otherb Total

1945-49 27.7 5.7 2.6 ... 8.7 1.2 18.5 53.8 100
1950-54 32.1 3.6 1.2 1.9 7.0 1.1 14.7 53.2 100
1955-59 48.1 2.4 1.1 1.3 2.8 1.6 9.1 52.8 100
1960-63° 40.7 1.8 1.3 1.2 3.9 2.1 10.2 49.1 100

aPercentages are calculated from the averages presented in Table 7.

bSub-total for the six countries equals "World Total" minus "Other."
See footnote 1, page 4.

cAverages for the four years 1960-1963.

The majority of the cotton stocks are held in producing countries, in
particular the United States. But, those countries in which textile manu-
facturing is an important industry normally have substantial buffer stocks
of raw cotton held by their processing industry. Raw cotton stocks data
for six of the important strictly importing countries are presented in Table
9. The most dramatic trends exhibited here are the sharp decrease in
stocks held in England and the correspondingly sharp increase in stocks
held in Japan. As one would expect, these stock levels are closely re-
lated to the cotton import trends exhibited by the respective importing
countries, as well as to the changes in the relative importance of the
textile industry in the respective countries. Year-to-year fluctuations
may also reflect anticipated changes in cotton prices on the part of cot-

ton importers.
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Table 9. Cotton Stocks Held by Selected Consuming Countries,
Five Year Averages, 1945-1962 (figures in thousands of bales)?®

Sub-

total as

a Per-

centage

Beginning of the
Aug. 1- West Nether- Sub-  World
July 31 England Germany lands Belgium France Japan total Total
1945-49 1,758 173 51 145 496 188 2,810 13.3
1950-54 1,160 350 69 121 353 515 2,589 15.2
1955-59 503 354 89 142 379 548 2,015 8.9
1960-62b 368 417 112 192 360 958 2,406 11.6

aAverages are calculated from: International Cotton Advisory Committee,
Cotton — World Statistics, XVI (April 1963), 24-25; and XVII (April 1964), 7.

bAverage for the three years 1960-1962.

The substantial fluctuations in U. S. stocks, coupled with the rela-
tive stability in the stocks of other major exporters, lends credence to the
not uncommon suggestion that the United States is in fact a residual ex-
porter of cotton. The fact that U. S. cotton exports are also highly vari-
able provides additional evidence for the residual exporter idea. This
concept is interrelated with the relative and absolute levels of cotton

prices in the world market, to which we now turn.

Cotton Prices — Declining
The most obvious price phenomenon demonstrated by the price data
of the six countries over the 12-year period is the steady decrease in the

price level, as shown in Table 10. Cotton prices during the late 1940's
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and early 1950's were high relative to previous and later periods due to
short cotton supplies on the world market and the high domestic price sup-
ports of the United States (the major exporter). In addition, in September
of 1950, shortly after the outbreak of hostilities in Korea, the United States
established "interim export allocations for cotton, totaling 2 million bales,
for all importing countries other than Canada. w7 This action by the United
States supported a high price level for other exporters although some up-
ward adjustments were made in the allocations during the year 1950-51.
In August of 1951 the United States removed the restrictions on cotton ex-
ports — this action was followed by a sharp decline in the cotton price for
competitor countries between 1951 and 1953 (see Table 10).8

Two additional facets of the price relationships should be considered
at this time — more details will be provided in Chapter IV. The price data
shown in Table 10 support the contention that the U. S. price generally
provides an umbrella for the prices of Mexican, Brazilian, and Pakistani
cotton. The prices quoted for the United States and Mexico are for com-
parable qualities, whereas the Brazilian and Pakistani fibers are of a
shorter staple. The second facet of interest relates to the price trends
of long staple fibers. The prices quoted for the long staple growers, the
U.A.R. and Sudan, are for varieties producing fiber in the shorter end of

the long staple range. Over the time period considered the price spread

7U. S. Department of Agriculture, The Cotton Situation, Bureau of

Agricultural Economics, CS-130 (September-October 1950), 7.
8The Cotton Situation, CS-135 (August 1951), 6.
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between the long staple and short staple qualities has declined, thus
making the higher quality long staple growths potentially more competi-
tive with the short staple fiber. The price spread between the U. S. short
staple fibers and the fine long staple fibers such as Egyptian Karnak (not
shown in Table 10) also decreased substantially over the period. d

As indicated above, price differentials for cotton result from quality
differentials among different lots of cotton. Staple length, or length of
the cotton fiber, is a basic quality differentiation. Within staple length
grades additional quality factors such as fiber color, fiber fineness, and
fiber strength are important in determining price within a given staple length
grade. Although staple length may range from as little as one half an inch

to well over two inches the cotton trade uses the terms "short staple" and
"long staple" to define two broad quality categories. Long staple cotton

is commonly defined as that fiber with a length of 1-3/8 inches or more —
short staple has a fiber length less than 1-3/8 inches. As indicated above,
the U.A.R. and Sudan specialize in the production of long staple producing
varieties. The United States also produces some long staple cotton but

it is not a major portion of U. S. production. World long staple produc-
tion accounts for approximately 10 percent of total world cotton production.

Long staple cotton has historically commanded a price premium over

short staple qualities. This premium is a result of several inherent quality

gInternational Cotton Advisory Committee, Cotton — World Statistics,
XVI (April 1963), 82-87. The comparisons are made from the "Prices"
Table Number 21.
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advantages generally found in the long staple fibers. Relative to short
staple fiber the long staple fiber is finer, stronger, and more easily worked
with. Because of these qualities long staple fiber is commonly used in
the manufacture of relatively expensive high quality thread, yarn, and
fabric. The increased use of man-made fibers in the manufacture of high
quality materials (substituting for long staple cotton) is apparently forcing
a reduction in the long staple price premium. Further contributing to the
decrease in demand for long staple and thus the decline in the price pre-
mium is the increased use of coarser short staple cotton in the new cot-
ton "wash and wear" fabrics (the coarser short staple fibers withstand
the chemical treatments required for "wash and wear" fabrics better than
do the long staple fibers).

Historically, short and long staple cotton have been quite different
products. The increased substitution of man-made fiber for long staple
cotton in particular and the new manufacturing technology that has in-
creased the demand for short staple relative to long staple have resulted
in a decline in the demand for long staple fiber. Correspondingly a nar-
rowing of the short-long staple price differential has resulted. Naturally,
at lower relative prices there is increased substitution between long and
short staple qualities. As fiber and mill technology continue to advance,
long and short staple cotton are increasingly becoming less differentiated

products. 10

OA good yet brief consideration of the long staple cotton situation is
contained in Lowenstein's report, Extra Long Staple Cotton, Demand and
Price Prospects.
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Consumption Characteristics

Total world consumption has increased substantially since the mid-
1930's, with the bulk of the advance occurring after 1950 (see Table 11).
From 1949 to 1962, with much of the post-war reconstruction completed,
world consumption increased from 31 million bales to 46 million bales for
a 48 percent increase; from 1935 to 1962 the increase was over 57 percent.
The logical question then arises — since world consumption has increased,
which countries have contributed to and which countries have detracted
from that increase?

The United States has shown an increase in total cotton consumption
since 1935; however, since 1949, while the world total increased signif-
icantly, U. S. consumption remained stable to slightly downward. 1 Con-
sumption fared even less well in the traditional bastion of textile manu-
facturing; in England consumption declined over 700 thousand bales from
1935 to 1949 and more than one million bales from 1949 to 1962. Con-
sumption in France and West Germany, except for the 1940's, remained
stable to slightly upward. Japanese consumption increased nearly three-
fold from 1949 to 1962; however, for the pre-war to post-war period of

1935 to 1962 there was an absolute decline. The countries with stable

1Consumption figures for individual countries may be somewhat mis-
leading in that they include mill consumption and estimated consumption
of cotton processed by individuals for home use. In addition, cotton yarn,
fabric, and garments manufactured for export may be included. Thus do-
mestic cotton consumption may be over-stated if the specified country is
an exporter of fabricated cotton goods (India-Pakistan and Japan are good
examples of this situation).
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or declining cotton consumption are generally the more developed nations
— these are the countries which are using increasingly large amounts of
man-made fibers. Most of Western Europe, Canada, and the United States
fall into this category., Thus the increase in cotton consumption is coming
from the less developed nations.

In India-Pakistan, cotton consumption increased over three million
bales from 1935 to 1963 ( a 107 percent increase). Brazil and Columbia,
and to a lesser extent several other Latin American nations, also had large
percentage gains in consumption. In addition, substantial consumption
gains occurred within the communist areas — the U.S.S.R., Mainland
China, and Eastern Europe increased consumption by 99 percent between
1935 and 1962, This represents seven million bales, and nearly half of

the total world increase for that period.

Competition from Man-Made Fiber

Any discussion of the demand for and consumption of cotton must con-
sider the increasing substitution of man-made fibers for cotton. Various
types of man-made fibers have been made for a number of decades. Before
World War II, man-made fibers represented a serious challenge to natural
fibers in general and to cotton in particular. The development of the non-
cellulosic polymer fibers, such as nylon, during the 1930's and 1940's,
along with technological improvements in the cellulosics, resulted in a
group of new fiber products that began encroaching upon the traditional

cotton domain (see Table 12).
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As of 1938, man-made fibers (largely rayon forms) accounted for a
major part of European fiber consumption. Italy and Germany, both seeking
national self sufficiency in fiber supply, relied heavily on man-made fibers
for domestic consumption. Nearly 41 percent of all German fiber consump-
tion was man-made in 1938; cotton made up 42 percent, and wool and other
fibers accounted for the rest. Italian fiber consumption was derived 40
and 54 percent from man-made and cotton fiber respectively. Man-made
fiber consumption in the rest of Western Europe, on the other hand, ac-
counted for only 7.7 percent of the total, with cotton taking 66.5 percent.
In the United States the figures were 9 and 82 percent respectively.l

Man-made fibers have continued to make inroads into the cotton mar-
ket, particularly in the developed countries. From 1938 to 1957 man-made
fiber consumption in France increased from 7 to over 23 percent of total
fiber consumption while at the same time cotton consumption dropped from
66 to 57 percent. West Germany, however, moved back toward cotton —
50 percent of all fibers consumed in Germany in 1957 were cotton, up from
42 percent in 1938 (of course the Germany of 1938 is not strictly compar-
able to the West Germany of 1957). In England cotton consumption fell
from 65 to 49 percent of the total from 1938 to 1957, while man-made fiber

13
increased from 8 to 30 percent over the same period.

le. S. Department of Agriculture, Competition Between Cotton and

Man-Made Fibers in Western Europe, Foreign Agriculture Service Report
No. 118 (June 1961), 15.

13Ibid. , 48-59, passim.
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In the United States, as in Western Europe, the composition of the
fiber consumption bundle was changing to the advantage of the man-made
fiber industry. Cotton consumption as a percentage of all fibers slipped
from 88 percent in 1920 to 81 percent in 1940, and by 1963 had fallen to
56 percent. Per capita consumption likewise decreased from 26.5 pounds
in 1920 to 21.8 pounds in 1963. In sharp contrast, man-made fiber con-
sumption spurted from 0.3 percent to 36.4 percent of the total between
1920 and 1963, and from a per capita consumption of 0.1 pounds to 14. 2
pounds over the same period.

One additional set of figures succinctly summarizes the magnitude
of the man-made fiber challence to cotton as the major world textile fiber.
As early as 1946 the cotton equivalent of world man-made fiber production
was a very substantial 5.2 million bales, or equivalent to 60.1 percent of
the U. S. cotton production for that year. By 1962, the cotton equivalent
increased by more than five times to a level of 26.4 million bales or 177
percent of the total U. S. production; in 1964 man-made fiber production
reached 33.7 million cotton equivalent bales. 1S

Numerous reasons have been suggested to account for the rapid in-

crease in the use of man-made fibers. Among these reasons are the desire

14U. S. Department of Agriculture, Statistics on Cotton and Related

Data, 1920-1956, Agricultural Marketing Service, Statistical Bulletin No.
99 (revised February 1957), 19. U. S. Department of Agriculture, Statis-
tics on Cotton and Related Data 1925-1962, Economic Research Service,
Supplement for 1964 to Statistical Bulletin 329 (October 1964), 7.

15Ibid. , Economic Research Service, 116.
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for national power and self sufficiency, various desirable manufacturing
and use characteristics of man-made fibers, and the short supply of nat-
ural fibers during certain critical periods in recent history. The factor of
most interest to this study, however, is the possible role U. S. cotton
price support policy might have had in encouraging or retarding the growth
of the man-made fiber industry in cotton importing-textile manufacturing
nations. However, this problem is to some degree peripheral to the main
body of this study and will, therefore, not be considered in detail in the
analysis. Indeed it is an important problem and warrants high priority in

future research.

Review of Cotton Policy

An analysis of the effects of governmental programs relating to cotton
production, pricing, and export is central to this inquiry. The programs
of special interest are those directly affecting cotton exports, such as
surplus disposal or export subsidies on commercial exports. But the seed
of these direct export programs arose initially from domestic agricultural
price support legislation.

The first large-scale manifestation of federal price support assistance
to agriculture came into being with the passage of the Agricultural Marketing
Act of 1929 and the subsequent establishment of the ill-fated Federal Farm
Board. One of the essential functions of the Farm Board was to finance
the storage of specified commodities; it was anticipated that through the

storage program the marketing of these commodities would be more uniform
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and orderly, and that domestic prices would be raised as a result. The
Board, however, had no power to curb production. Subsequently, with
the bumper crops of the early 1930's, the national economic depression,
and dwindling congressional support, the Board failed at the job it was
ill-equipped to do.

The Agricultural Adjustment Acts of 1933 and 1938, along with the
executive establishment of the Commodity Credit Corporation in 1933,
modified or eliminated some of the problems that had plagued the Federal
Farm Board. Since the 1933 Act, government policy with respect to cot-
ton has incorporated three basic elements: (1) price supports facilitated
by CCC loans and storage programs, (2) supply control via acreage allot-
ments, and (3) export assistance programs.

Central to the purpose of the government policy is the support of the
commodity price at some "parity" level (equivalent purchasing power for
a given quantity of product relative to some base period — "parity price").
The support price is guaranteed to those producers satisfying the require-
ments of the Act. The function of the CCC is to stand ready to make non-
recourse loans to the producers at the price support level. The loan and
storage featﬁres of the CCC raise cotton prices to the support level and
stabilize prices during and among marketing years.

Supply control is a long-standing feature of domestic cotton policy.
The function of supply control, ideally, is to prevent undue downward

pressure on prices in the market resulting from too large a supply, and
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to avert large stock accumulations of cotton by the CCC. From the begin-
ning supply control has depended on acreage allotments. Allotments were
in effect during the years 1933-1936, 1938-1942, 1950, and 1954-1965,
but as noted previously, such controls have not been particularly effec-
tive in controlling the cotton supply.

During the early 1950's the combined effects of sagging exports, stable
domestic consumption, ineffective supply control, and the consequent ra-
pidly increasing domestic stocks led to several significant direct cotton
export programs. As we examine these programs, we begin with the aid
and assistance export programs of the 1940's.

In 1941 the United States began exporting cotton to our allies under
authorization of the Lend-Lease Act of the same year. During the six
years of the program's existence it financed the export of nearly 3.4 mil-
lion bales. 16 Although Lend-Lease was terminated at the close of the
war, by 1947 small amounts of aid and assistance cotton were being ex-
ported under the Army Civilian Relief Program. In addition, the Foreign
Aid Act of 1947 permitted the export of surplus agricultural products to
specified countries as part of the foreign aid program. The Economic Co-
operation Act of 1948 provided for an expansion of exports, including sur-
plus and non-surplus agricultural commodities, by the U. S. government

in the rehabilitation and reconstruction of war-torn nations. This Act

16U. S. Department of Agriculture, The Cotton Situation, Agricultural

Marketing Service, CS-194 (May 1961), 19.
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provided the basis for future aid and development acts which authorized
substantial shipments of cotton as well as other commodities from CCC
stocks. The acts of major importance over the next six years were the
Mutual Security Acts of 1951, 1953, and 1954. The 1951 Act contained
a new and interesting provision. It permitted the small scale sale of
commodities, not only agricultural, to needy countries for their local
non-convertible currency. The local currency provision was expanded
considerably in the 1953 Act (Section 550), and was aimed particularly
at the use of surplus agricultural commodities. Moreover, Congress spe-
cifically directed that a minimum amount of foreign aid should be expended
under Section 550.

By 1954 the Korean conflict requirements for fiber had subsided and
agricultural production was rapidly exceeding disappearance in domestic
and commercial export channels. Faced with this problem, the Eisenhower
administration supported and the 83d Congress passed the Agricultural
Trade Development and Assistance Act of 1954 (P.L. 480). In addition,
the Mutual Security Act was extended in 1954 and Section 550 was ex-
panded in the form of Section 402 of the 1954 Act.

The prime objectives of P.L. 480 as stated in the Act were:

1. To increase the consumption of United States agricul-
tural commodities in foreign countries (and) to expand
international trade among the United States and friendly

nations.

2. To facilitate the convertibility of currency.
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3. To promote the economic stability of American agricul-
ture and the national welfare.

4, To make maximum efficient use of surplus agricultural
commodities in furtherance of the foreign policy of the
United States.

5. To stimulate and facilitate the expansion of foreign trade
in agricultural commodities produced in the United States
by providing a means whereby surplus agricultural com-
modities in excess of the usual marketings of such com-
modities may be sold through private trade channels,
and foreign currencies accepted in payment therefor. 17

Public Law 480 was originally conceived as an inward-looking pro-
gram — a temporary surplus disposal program to take care of the presum-
ably temporary agricultural surplus problem. Subsequent events led policy
makers to the conclusion that the temporary agricultural surplus was not
at all temporary; P.L. 480 was further expanded throughout the latter half
of the 1950's and into the 1960's.

The first three years of P.L. 480 were not easy ones. Heated pro-
tests from competing exporter countries as well as from domestic commer-
cial exporters forced significant modification of parts of the law in 1957

18
and more judicious administration of it after that. One of the most sig-
nificant changes in the administration of P. L. 480 after 1957 was in the
increased emphasis on using the provisions of the law for economic devel-

opment and assistance in the recipient countries, as compared with the

early objectives of surplus disposal. 19

17Agricultural Trade Development and Assistance Act of 1954, in U.S.
Statutes at Large, LXVIII, Part I, 454.

18Elmer L. Menzie, Lawrence W. Witt, Carl K. Eicher, and Jimmye S.

Hillman, Policy for United States Agricultural Export Surplus Disposal,
University of Arizona Technical Bulletin 150 (August 1962), 53.

194p14.




36

As P.L. 480 was initially enacted it contained three titles. Title I
authorizes sales of surplus commodities for foreign currency — most cotton
exports under P.L. 480 provisions were, and continue to be, exported
under this title. Sections 550 and 402 of the Mutual Security Act are sim-
ilar to Title I of P. L. 480. Title II provides gifts and grants for relief of
famine and other such emergencies. Title IIl allots surplus commodities
for domestic and international welfare distribution; Title IIT also allows
barter operations using surplus commodities to procure strategic materials.
This section of the program was bitterly criticized as a disrupter of normal
market channels and was subsequently revised in 1957. In 1959 the addi-
tion of Title IV provided for the extension of long-term credits to be repaid
in dollars by the countries contracting for the purchase of agricultural com-
modities. It was not until 1961 that Title IV was implemented. 20 Com-
paratively small amounts of cotton have been exported under this title.

Local currency sales account for the bulk of the cotton exports under
P.L. 480 (see Table 13). Title I sales from 1954-1955 to 1962-1963 amounted
to more than 7.5 million bales. Cotton exports under the Mutual Security
Act, Sections 550 and 402, from 1954 to 1961 when the program was dis-
continued, added 5.1 million bales sold for foreign currency. Over 2.1

million bales were exported under Title III barter agreements from 1954-1955

20The Menzie, Witt, Eicher, and Hillman bulletin provides an excel-

lent discussion of the basic factors involved in the operation of P.L. 480
and the domestic and foreign ramifications inherent in it. For further de-
tail the reader is referred to the bulletin.
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to 1962-1963. 21 Total cotton exports under these two programs exceeded
total cotton exports of any one of the five competing countries studied
here for that same period. Further analysis of local currency sales is
postponed until Chapter IV.

Two other major U. S. government actions in the 1950's might be ex-
pected to have affected exports of the five competing countries. The first
was the initiation in September, 1950, of cotton licensing controls and
export allocations in order to maintain satisfactory emergency supplies
for domestic use. Although the export allocations were lifted after 11
months, the restriction on cotton exports provided interesting effects to
be considered later.

More far-reaching actions were taken in August, 1955, when the Sec-
retary of Agriculture announced that "after January 1, 1956 . . . the CCC
may sell for export gradually and on an open competitive bid basis not
more than a million bales of its lower quality short staple stocks. Such
sales might be made at prices below the minimum levels that are generally
applicable for sales by CCC. w22 In February, 1956, the Secretary released
another statement announcing "that CCC owned stocks of upland cotton

would be sold at competitive prices for export in the 1956-57 marketing

year . . . all qualities of upland cotton will be available under the program.

21The Cotton Situation, CS-194 (May 1961), 19. Additional informa-

tion for the years 1960-1963 was obtained by letter dated July 30, 1965
from the Cotton Division, Economic Research Service, U. S. Department
of Agriculture.

22

The Cotton Situation, CS-160 (August 1955), 4.
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This program is designed to stimulate exports in 1956-57. n23 And "stim-
ulate exports" it did! Only 2.2 million bales were exported in 1955-1956
(partly as a result of the advance announcement of the 1956-1957 program),
but in 1956-1957 exports soared to 7.6 million bales, the largest quantity
exported since the 8.4 million bales of 1932-1933. The export subsidy
initially assumed the form of an "export differential” or a discount on
quantities purchased for export from CCC stocks. In 1958 the program
was expanded to include a subsidy-in-kind, or a direct cash payment to
exporters when CCC stocks were not available. The rate of subsidy ranged

from a low of 5.8 cents per pound to a high of 8.5 cents per pound (see

Table 14).

Table 14. Export Subsidy Rates of Payment to Exporters,
and Export Differentials on CCC Stocks, 1951-19629

Average Rate of

Rate of Cash Export Differential
Payment in Cents Paid on CCC Stocks
Year Per Pound in Cents Per Pound
August 1, 1951 - January 5, 1956 . cen
January 6, 1956 - March 2, 1956 8. 30°
August 1, 1956 - August 15, 1957 - 7.68
August 16, 1957 - July 31, 1958 cen 6.22
August 15, 1958 - July 31, 1959 6.50 5.80
August 1, 1959 - July 31, 1960 8.00
August 1, 1960 - July 31, 1961 6.00
August 1, 1961 - July 31, 1962 8.50 e
August 1, 1962 - July 31, 1963 8.50 -

aThis information was obtained from various issues of the U. S. De-
partment of Agriculture publication, The Cotton Situation.

bApplied to a maximum of one million bales of low quality cotton.

CNot available.

23

The Cotton Situation, CS-163 (March 1956), 4.
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The United States is not unique in the use of governmental programs
to affect prices and promote exports. The five major competing countries
also have government regulations on cotton. 24 The most common type of
policy involves a fixed rate or an ad valorem export tax on the raw cotton.
Except for the United States, all of the countries studied have at one time
or another collected such a tax. Because of the relative importance of
cotton exports as a foreign exchange earner for these countries, the ex-
port tax constitutes an important revenue source for the respective govern-
ments. It should be noted, however, that an increase in the export price
of cotton resulting from the tax will discourage the foreign purchase of
the cotton.

Export programs have also been used; one example is the Mexican

"compensatory exchange program." "This is a system whereby the export
of agricultural products can be used to obtain import permits for items
subject to import licenses. w25 The program especially affects machinery,
assembly parts for cars and trucks, and railroad equipment. Such a pro-
gram in essence puts the weight of a firm such as General Motors, which
has automotive interests in Mexico, behind the cotton exports of that

country. In 1963, cotton accounted for 40 percent of the "compensatory

exchange program. "

4International Cotton Advisory Committee, Government Regulations
on Cotton, 1962, a report by the Secretariat to the 21st Plenary meeting
(May 1962), passim.

25U. S. Department of Agriculture, Cotton in Mexico — Trends and

Outlook, Foreign Agricultural Service M-163 (November 1964), 14.




41

The U.A.R. provides an example of an export program involving barter.
Through arrangements with the Soviet bloc, military aircraft and equip-
ment were exchanged for cotton during the late 1950's.

Although export taxes are the most common form of government action,
domestic price support programs have been used as well. In 1962, both
the U.A.R. and Brazil operated domestic price support programs. 26 How-
ever, the level of the domestic price support, unlike that of the United
States, typically remains substantially below the world market price. In
addition, there are often production incentives such as special credit fa-
cilities, government-supported irrigation projects, or fertilizer use pro-
grams that assist and encourage farmers in the growing of cotton.

The governmental programs of the U.A.R., Mexico, Pakistan, Brazil,
and Sudan, relative to those of the United States, are less complex.
Furthermore, their direct agricultural programs emphasize revenue receipt
(taxes) as opposed to revenue dispersal (subsidies). The low degree of
economic development and the inability of these countries to compete with
the U. S. Treasury probably accounts for the emphasis on revenue collec-

tion programs.

6International Cotton Advisory Committee, Government Regulations
., passim.




CHAPTER II

THEORETICAL ANALYSIS

Theoretical Basis

The fact that the United States is the largest single exporter of raw
cotton suggests that institutional changes made by the United States with
respect to the world cotton market should logically affect the cotton ex-
ports of competing countries. The theoretical basis of this study is that
the United States, by virtue of its size in the cotton export market and
the financial strength of its government, possesses sufficient market
power to substantially affect the foreign cotton export market.

Assume initially that the United States and some other raw cotton ex-
porter, country "A", produce cotton for domestic and for foreign consump-
tion (a majority of "A's" production is exported); in addition, assume that
initially there are no governmental interferences within the domestic or
foreign markets; save that both countries can restrict imports of foreign
cotton through import quotas. Now, suppose that the United States ini-
tiates a domestic price support program in conjunction with effective acre-
age restriction controls. With effective controls a new equilibrium is
reached with a higher export price for cotton and no excess stocks. How-
ever, if the acreage controls are not wholly effective, because of increases
in yields along with technological advance, excess production and an ac-

cumulation of surpluses result.

42



43
As a result of the U. S. domestic price support and consequent higher

prices for cotton, the demand for "A's" cotton exports (a near perfect sub-
stitute for U, S. cotton) will shift to the right with a correspondingly higher
price and quantity exported. Of course, since the markets for the United
States and country "A" are interrelated, second and third order effects will
take place before a final equilibrium is established. Nevertheless, the
general trends suggested will hold — the magnitude of the changes will
depend upon the relative demand, supply, and cross-elasticities of the
cotton from the two countries.

To summarize, the expected result of the U. S. initiation of a domes-
tic price support program similar to the one in operation, and with the
assumptions as stated above, would be: (1) an increase in the U. S. cot-
ton price on the world market, (2) a decrease in foreign consumption of
U. S. cotton, the magnitude depending upon the elasticity of supply and
demand for U. S. cotton and the cross-elasticity of demand for foreign
and U. S. cotton, (3) an accumulation of cotton surpluses in the United
States, (4) an increase in the price of "A's" cotton exported, the magni-
tude depending on the cross-elasticity of demand and the supply elasticity

of "A's" cotton production, and (5) an increased quantity of "A's" cotton
exported, again the magnitude depending upon the cross-elasticity between
cotton and other fibers, and the supply elasticity of cotton and other fibers.

As a result of the institutional change in the domestic U. S. cotton market,

country "A" is able to sell more of its cotton on the foreign market, and at
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a higher price than previously; thus, "A's" competitive position relative to
that of the United States is improved.

In this study the above argument is taken as given. The theoretical
question then asked is: Given the institutional factors in the market, in
particular the domestic price support for U. S. cotton, what will be the
consequences on the United States and on "A" of an export subsidy for
cotton, or of a program of grants or concessional sales for U. S. cotton?

Consider a case where the United States initiates an export subsidy
of "Y" cents per pound (assume that "A's" production and exports have
adjusted to the price umbrella held by the United States). The domestic
price for cotton remains at the domestic support level; however, the foreign
price for U. S. cotton drops by "Y" cents per pound, with the difference
in price being absorbed by the Treasury. At the lower export price more
U. S. cotton will be demanded and the U. S. supply for export, no longer
restricted by the higher level of the domestic subsidy, shifts to the right.
An increased quantity is exported. The problem has now largely reduced
to a standard price discrimination problem. Whether or not the cotton sur-
plus will be eliminated or by how much it will be reduced depends largely
on the magnitude of the export subsidy and the relative demand elasticities
in the domestic and foreign markets.

Country "A" does not remain unaffected. The near-perfect substitute
for "A's" cotton exports, that is U. S. cotton exports, has fallen in price;

thus, the foreign demand for "A's" cotton shifts to the left (cross-elasticity
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is positive) resulting in a decrease in the price and in the quantity ex-
ported. Presumably, since "A" is assumed to have no significant price
adjustment restrictions (domestic price supports), the export price will
tend toward a level at which surpluses will not exist. However, a prime
factor determining how much adjustment will actually occur is the supply
elasticity of cotton in country "A". If the elasticity of supply for "A" is
very inelastic (resources are unable to shift out of cotton production) it
is clear that the major burden of the change must fall on price. Thus,
only a small decrease in quantity exported will result. Excess stocks
may also accumulate, but this is not likely for more than a short period
of time.

Indeed, two factors probably make the supply function for "A" highly
inelastic. First, in country "A", cotton is a primary crop and alternative
crops may be few, and/or may be grown only at a comparative disadvan-
tage with respect to cotton. The lack of alternatives and the relatively
low degree of agricultural development (compared to the United States),
tends to result in a commitment of assets to cotton production for a con-
siderable period of time. The second factor contributing to the low supply
elasticity for "A" is its low level of economic development and its finan-
cial inability or unwillingness to compete with the United States in the
control of its own production through price supports and commodity stor-
age programs. Thus, the burden of adjustment falls primarily on "A's"

export price level.
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The situation often is more complex since some cotton exporting na-
tions impose an export tax on their own cotton exports. In this case the
supply function will be to the left of the no tax supply function. The price
will increase by some fraction of the tax (the magnitude will depend onthe
relative demand and supply elasticities); the quantity exported will again
decrease. If the level of the tax is decreased over time the supply func-
tion will shift to the right from the high tax position. This, in fact, has
been the case since 1951 (as might be expected because of the imposition
of export subsidies by the United States). But as long as a tax is imposed,
the supply function will remain to the left of its no-tax position. Again
the second and third order effects are present but they only modify the

general trends.

A summation of the sjtuation indicates the following: (1) the institu-
tional price change evolving from the U. S. export subsidy results in an
increased quantity exported by the United States, (2) there is decreased
pressure for the accumulation of surpluses in the United States, (3) as-
suming the standard price discrimination assumptions of a separated mar-
ket and a different price elasticity in the foreign market than in the do-

7
mestic market, total returns to the U, S. cotton industry will increase, 2

27The assumption of a separated market is not wholly realistic inthe

United States cotton case. This was particularly in evidence during the
late 1950's andthe early 1960's whenthe U, S. mills found that Japan could
purchase cotton at the export subsidy price, and then re-export the finished
product to the United States at a lower price than could be met by mills in
the United States without the benefit of the export subsidy advantage. In
1964 the U. S. mills obtained an offsetting subsidy for domestic mill use.
The possibility of substituting man-made and/or other fibers for cotton
further qualifies the realism of the separated market assumption.
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(4) as a result of the U. S. export subsidy, country "A" is faced with the
prospect of a decreased quantity exported, and in addition, with a lower
price per unit of export than prior to the export subsidy. Clearly "A's"
foreign exchange earnings from cotton exports decline.

Consider now the theoretical implications of U, S. export policy cen-
tering on the disposal of cotton stocks through grants or sales for non-
convertible foreign currency such as authorized under Title I of P.L. 480.
First of all it should be noted that the U. S. "official position," as ex-
pressed in P, L. 480, on such programs is that exports under these pro-

grams should not disrupt "normal trade channels," or in other words, ex-
ports under these programs should be to those countries which did not be-
fore import cotton, or to those countries that normally import cotton but

only in addition to "normal" cotton imports through regular commercial
channels (demand expansion is the intent). To the extent that the "official
position" is not attained (trade channels are disrupted) such a program is

of interest in this study. Furthermore, it is of interest to determine whether
trade channels were in fact disrupted.

The theoretical implications of the P.L. 480 program are basically the
same as considered in the previous discussion, and as such need not be
repeated. It is sufficient to note that foreign currency sales or other con-
cessional contracts imply the price discrimination argument; in general,

the effects on the countries competing with the United States in cotton

exports will be similar to those discussed above. The magnitude of the
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effects depends largely on the success with which the United States in
fact insulates the surplus disposal, or economic aid if you prefer, from
the commercial market.
The intent of the above discussion has been to point out the basic
theoretical implications of institutional change in the pricing mechanism.

In essence it is an application of "Institutional Advantage." It is herein
suggested that a country capable of supporting institutional change in the
pricing mechanism through government action possesses an "Institutional
Advantage" over those countries that cannot support such action. As
should be clear from the foregoing discussion, a premise of this study is
that the United States possesses such a capability and thereby has an
advantage over other cotton exporting nations. To the extent that the

United States presses this advantage it can substantially affect the quan-

tity and price of competing country cotton exports.

Statement of Hypotheses

The theoretical consequences outlined above and the historical trends
of cotton trade presented in Chapter I, provide a basis for general hypoth-
eses relating to the anticipated effects of United States cotton export policy.
Five major hypotheses are presented below.

First, the United States Government policy to sell cotton in the inter-
national market at a competitive price via export subsidies has adversely
and measurably affected the prices of raw cotton sold by five major export

competitors. The effects are expected to be greater for the close substitute
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short staple exporters — Mexico, Pakistan and Brazil. Because of the in-
elastic supply of raw cotton from these five countries, the effect of the
U. S. export subsidy on the quantity of cotton exported by these compet-
itors has been minor.

Second, raw cotton exports under concessional sales and grants have
adversely affected cotton prices and exports of the five competing countries.
In other words, even though concessional sales were established with the
intent of expanding exports without disrupting normal trade channels, such
has not been the case — normal trade channels have been disrupted.

Third, as a corollary to the second hypothesis, the effects of conces-
sional sales on cotton prices and exports are less in magnitude than the
effects of export subsidies.

Fourth, as a coordinating hypothesis it is suggested that domestic
cotton price supports, cotton export subsidies, and concessional sales
are important determinants of U. S. cotton exports. Therefore, United
States cotton export variations, reflecting subsidies and export programs,
measurably affect cotton exports of the five competing countries considered
in this study, especially the short staple producers.

Thus, the fifth and final hypothesis is implied: United States cotton
export policies have an inverse effect upon the income terms of trade of
those countries where cotton is a major foreign exchange earner — in par-

ticular, the U.A.R., Sudan, Pakistan, and possibly Mexico. 28

28The unit value of imports index is not available from the United Na-

tions for Mexico; therefore, the income terms of trade index is not devel-
oped in this study for that country.



CHAPTER III

SOURCES OF DATA AND ANALYTICAL PROCEDURES

Historical data were presented in Chapter I which bear on the measure-
ment of the effects of U. S. cotton export policy. But more than a historical
record is needed for a meaningful analysis; the development of a relevant
analytical framework is essential. Thus a consideration of the sources
and shortcomings of the data is in order, as is the development of the sta-

tistical methods used in the analysis.

Sources of Data

A quantitative analysis must rely upon data that are as complete, ac-
curate, and consistent as possible. The data for this study are taken from
three major sources: The quarterly publications of the International Cotton

Advisory Committee (ICAC), Cotton — World Statistics; The Cotton Situation

and various statistical bulletins of the United States Department of Agri-
culture (USDA); and trade statistics publications of the United Nations

(U.N.), the Yearbook of International Trade Statistics, and the Yearbook

of Statistics. Some unpublished data were supplied by the USDA. Addi-

tional complementary data were obtained from various trade sources.
The types of data required for the analysis were: (1) world and indi-
vidual country acreage, exports, production, consumption, and stocks for

raw cotton, (2) uniform export price data for the countries included (preferably

50
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price quotations from a single market), (3) U. S. domestic price support
rates and export subsidy rates, (4) the quantity and value of cotton ex-
ports under U, S. export programs, (5) the value of total exports and of
cotton exports for the countries concerned, and (6) the unit value index
of imperts for the countries studied. The ICAC publications are a prime
source for data groups (1) and (2). Data groups (3) and (4) are from USDA
sources for the most part. United Nations publications provide data of
groups (5) and (6).

Although the data are quite accessible and reasonably complete, cer-
tain difficulties exist. First of all, the data used by the ICAC comes
largely from official government sources of the member countries; the
ICAC Secretariat does, however, make warranted adjustments in the data
"necessary for the balancing of supply and distribution figures. w29 Where
possible, the ICAC data were compared with the data reported by the USDA;
this was done to check the consistency of the data from the two sources.
The data for acreage, exports, and production were very similar. The
USDA-reported data for consumption and stocks (world aggregates, and
totals for countries other than the United States) were originally gathered
by the ICAC; thus the data are identical. But a high degree of consistency
between two sources of data does not settle the question of accuracy or
reliability.

Researchers who have first-hand experience with the "official statistics"

29Intemational Cotton Advisory Committee, XVI (April 1963), 7.
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of less developed countries in particular, point out that production or
consumption estimates may be influenced by political factors within the
specific country, to say nothing of possible errors as a result of inade-
quate sources of information. The degree to which the data used here
are subject to these criticisms cannot be fully determined — the difficulty
in obtaining accurate data estimates in the areas of acreage, yield, pro-
duction, and consumption suggests that such criticism may be partially
justified; government production and consumption estimates may be in-
flated to reap political capital. In addition the world and regional data
have weaknesses because of the uncertain reliability of data from the
communist nations; fortunately the world and regional data are not vital
to the core of this study. But, on the positive side, the high degree of
correspondence between the ICAC data and the data collected by USDA
sources adds confidence to the data used; in any case the data are as
good as are available.

Data on exports, which are more important in the analysis than the
types of data discussed above, are superior in reliability and accuracy.
The reason for this is that exports normally travel through formal trade
channels during the export operation; the error due to poor or non-existant
information is greatly reduced. Export quantities can be further verified
by checking raw cotton imports of importing countries.

The primary price data are the C.I.F. (including cost, insurance,

and freight paid to port) quotations of the Liverpool, England Cotton
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Exchange. 30 The figures are non quantity-weighted yearly averages
(August 1 to July 31) for the qualities selected. Prices from this source
are limited to post-1951, since importation of cotton before then was
handled by the British State Raw Cotton Commission (a government agency).
Records of the Commission's prices are not available. 31 Spot price data,
obtained from USDA sources, for the 1948-1953 period are utilized in the
analysis of U. S. export allocation quotas.

Two other minor problems are apparent in the price data but they do
not cause serious concern because of the manner in which prices are em-
ployed in this study. First, the price quotations are for different fiber
qualities for different countries; in particular, the ICAC prices for Egyptian

and Sudanese cotton refer to long staple qualities, while price quotations

0Price data are generally available from two major international cot-
ton markets, Liverpool, England, and Bremen, Germany. The ICAC reports
Liverpool prices. The USDA reports price data for both the Liverpool and
the Bremen markets; however, the USDA data covers fewer countries than
that reported by the ICAC. The USDA also reports foreign spot price data
for specified foreign markets. These foreign spot prices are not strictly
comparable to the Liverpool or Bremen prices because of price discounts,
varying transport costs, and taxes for cotton exported relative to cotton
not exported. The C.I.F. prices of Liverpool and Bremen account for price
discounts, export taxes, and transport charges. The relationship between
Liverpool and Bremen prices was quite high for the two countries for which
it was possible to correlate the price quotations for specific qualities.
For the period 1953 through 1962 the correlation between the prices quoted
in the two markets for United States and Mexican cotton was .90 and . 82
respectively. The correlation between the prices quoted in the Liverpool
and the Alexandria, Egypt markets for Ashmouni cotton, 1951 through 1962,
was .81. The primary advantage in using Liverpool data is in its uniformity,
completeness, and availability.

31According toJ. C. Gardner, Director of the Liverpool Cotton Services,
Ltd. of Liverpool, England, in a letter dated August 9, 1965.



54
for the other four countries are for short staple qualities — direct price
comparisons can be made only with caution. Second, the quantities of
cotton exported which do not go through the regular market channels can-
not be reflected in the price for all the cotton changing hands in the world
market. Such exports include gifts, grants, and concessional sales by
the United States, "tie-in" sales by Mexico, or barter sales by the U.A.R.
The analysis of the importance of such sales is part of the thesis problem.
Other than the above problems the price data appear accurate and appro-
priate.

One adjustment is made in all price data used in the statistical models.
Prices are originally quoted in U. S. cents per pound; the Bureau of Labor
Statistics wholesale commodity price index is used to convert the prices
to constant U. S. cents per pound on the 1957-1959 base. Other value
figures used in the statistical analysis are also converted to constant
dollar values. Such figures include the value of total exports, of cotton
exporfs, and of shipments under export programs.

The only major variables for which data are not directly available in-
volve the terms of trade. The "income terms of trade" cohcept, as defined
by Dorrance, suggests a procedure for the development of the total income
terms of trade variable. 32 The income terms of trade formulation (;T;) uses

an index of the value of total exports (Vx or Px "Qx) divided by an index of

32G. C. Dorrance, "The Income Terms of Trade," Review of Economic

Studies, XVI (1949-1950), 52.
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the price of goods imported (Pm). The rationale for using this form of the
terms of trade concept is that it reflects the trend in foreign exchange
earnings relative to the price of imports. This appears to be a more rele-
vant policy concept than, for example, the "commodity terms of trade"
(the price ratio of exports to imports). The policy maker, although in-
terested in the price ratio of exports to imports, is more vitally interested
in the exchange earnings of exports relative to the price of imports than
in the relative prices of exports and imports per se. The income terms
of trade tells the policy maker how many units of imports can be obtained
given the import price.

The unit value of imports index (Pm) based on the year 1958 for all of
the countries studied except Mexico was obtained from the U. N. Yearbook

of International Trade Statistics (the Mexican government does not provide

adequate data for the calculation of this index). The numerator of the in-
come terms of trade index was calculated from value of exports data pro-

vided in the U. N. Statistical Yearbook.

The second terms of trade variable, the "cotton income terms of trade"
(cTi), is a slight modification of the total income terms of trade. The de-
nominator, that is the price index of imports, is the same as for the total
income terms of trade (Py,). The numerator is an index (base 1958) of the

33

value of cotton exports (Vqox or Pox *Qcx). The price and value data un-

derlying the indexes are in constant U. S. dollars, 1957-1959 base.

33The value of cotton exports is not in all cases quoted in U. S. dol-

lars; in some cases local currency is used as the unit. The following



56
The basic problem of data aggregation is inherent in the terms of trade

indexes. By the nature of the index there must be an aggregation of diverse
data. The diversity of such data plus the possibility of error or bias in the
process of assembling the data raises the question of whether meaningful
statistical analysis can be performed on the data. This question is not
specifically answered in this thesis, but the analysis of Chapter IV does
indicate a major statistical difficulty, that is, multicollinearity among

independent variables.

Analytical Procedures

The primary problem to which this study is addressed is the effects,
both qualitative and quantitative, of U. S. cotton export policy upon the
cotton prices and exports of specified countries. The method of analysis
applied to this problem takes two forms. The first section of Chapter IV
("Trend Analysis") explores the major trends in prices and exports asso-
ciated with changes in U. S. cotton policy from 1950 to 1962. The second
section ("Multiple Regression Analysis") deals with statistical measures
of the effects of changes in U. S. cotton export policy (1951 to 1962) on
cotton prices and on cotton exports of the United States and of major ex-

port competitors.

procedure is used to facilitate the conversion to U. S. dollars. The value
of total exports and of cotton exports in local currency are available in the
U. N. Yearbook of Trade Statistics; cotton exports as a percentage of total
exports can, therefore, be calculated by country and year. The appropriate
percentage of the value of exports accounted for by cotton is then applied
to the total value of exports by country in U. S. dollars as recorded in the
U. N. Statistical Yearbook, thus giving an estimate of the value of cotton
exports by country and year in U. S. dollars.
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The "Trend Analysis" is, to some extent, a qualitative investigation
of three specific U. S. government policy actions designated and initiated
with the intent of affecting U. S. cotton exports or prices. The three ac-
tions investigated are (1) export allocation quotas, September 1950 to
August 1951, (2) initiation of P.L. 480 in July 1954, and (3) cotton export
subsidies initiated in February 1956. For each of the U. S. actions, the
changes in export price and export quantity of U. S. raw cotton are studied.
Since a major hypothesis is that such actions by the U. S. do affect the
prices and exports of competitors, the next step of the analysis is to ex-
amine the parallel reactions of export competing countries.

Reactions are expected in several areas. The two variables for which
the greatest reaction is expected are price and quantity of the fiber exported.
Several other variables may be affected, however, depending upon the ra-
pidity with which a given country can adjust its domestic price and produc-
tion situation; these secondary variables include acreage, production, and
stock accumulations,

The major tool of analysis is the inspection of trends via tabular and
graphic presentation. This type of analysis facilitates an overall view
of the U. S. export programs, while at the same time permitting year-to-
year examination of the programs' consequences on export competing
countries. Furthermore, such an approach provides a "general" analysis
of the time period under study — "general" in the sense that the analytical

framework allows consideration and evaluation of non-quantifiable exogenous
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variables affecting the system. But the strength in flexibility of the
"general" analysis is also a weakness in that the measurement of policy
effects, to the extent that they are measurable, is largely limited to a
directional statement. Even a directional statement relating to the ob-
served trends of two variables may be misleading since many variables
affect a given market system; the observed trends may be the result of
several interacting variables. Because more than a directional state-
ment of policy effects is desired in the analysis, and because it is de-
sirable to explore the effects of several variables simultaneously, a
more rigorous, albeit a more confining, statistical analysis is developed
to supplement the "Trend Analysis."

The statistical model developed is not purely an export demand or
export supply system, but rather is a combination of the two in a single
equation multiple regression form. 34 The objective underlying this model
is the explanation of the variations in raw cotton export price and/or ex-
port q1.1antity for specified countries. Whereas the objective of the "Trend
Analysis" was to examine and identify the gross effects of U. S. export
policy, the objective of the statistical model is to indicate the relative
importance of various quantifiable variables affecting export price and
export quantity. In accordance with this objective, five categories of

equations are developed. The first category of equations examines the

4
3 Statistical computations were performed at Michigan State Univer-
sity using the "SCOPE" least squares regression routine, "SWED" library
code, with the Control Data Corporation "3600" computer.
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major determinants of the U. S. export price. The second category deals
with U. S. cotton exports and their determinants. The third and fourth
categories explore the effect of U. S. export policy on prices and exports
of five competing raw cotton exporters in the world market. The fifth cate-
gory considers the relationship of U. S. policy to the terms of trade of
four of the five competing countries studied.

Prior to the examination of the model equations, the variables of in-
terest in the system are presented. The 21 variables include:

X; = Quantity of raw cotton exported by country i during period

t (in thousands of bales). One bale equals approximately

500 pounds gross weight or 478 pounds net weight.

X2 = A sorting variable by country: i=1=U.S., i=2=U.A.R.,
i = 3 = Mexico, i = 4 = Pakistan, i =5 = Brazil, i = 6 = Sudan.

X3 = Domestic stocks of raw cotton in i at the beginning of t
(in thousands of bales).

X4 = Net available for export in i during t — domestic produc-
tion minus consumption (in thousands of bales).

X5 = World production during t (in thousands of bales).

X6 = Yearly average raw cotton price for i in cents per pound —
C.I.F. Liverpool quotations (adjusted by BLS wholesale
commodity price index, base 1957-1959).

X7 = Total income terms of trade index for i during t —base 1958
= 100 (value of total exports in the numerator of the index
is adjusted by BLS wholesale commodity price index, base
1957-1959).

X8 = Cotton income terms of trade index for i during t — base
1958 = 100 (value of cotton exports in the numerator of
‘the index is adjusted by BLS wholesale commodity price
index, base 1957-1959).
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Value of cotton exports for i during t in millions of U. S,
dollars (adjusted by BLS wholesale commodity price index,
base 1957-1959).

Estimated U. S. raw cotton exports during t (in thousands
of bales).

Cotton stocks on hand at the beginning of t in six major
consuming countries — Belgium, England, France, Japan,
the Netherlands, and West Germany (in thousands of bales).

U. S. government price support level for middling 1-1/16
inch upland cotton (in cents per pound, adjusted by BLS
wholesale commodity price index, base 1957-1959).

Value of P.L. 480 exports in millions of U. S. dollars during
t — Titles I, II, and IV (adjusted by BLS wholesale commod-
ity price index, base 1957-1959).

Value of export differentials and payments to exporters in
millions of dollars during t (adjusted by BLS wholesale
commodity price index, base 1957-1959).

Value of P.L. 480 Title III barter out of CCC stocks during
t in millions of U. S. dollars (adjusted by BLS wholesale
commodity price index, base 1957-1959).

Value of raw cotton exports under the Mutual Security Act
authorization during t in millions of U. S. dollars (adjusted
by BLS wholesale commodity price index, base 1957-1959).

Export tax rate in i during t in cents per pound.

Estimated average U. S. raw cotton price C.I.F. Liverpool
during t in cents per pound.

Estimated average raw cotton price for country i (excluding
the United States) C.I.F. Liverpool during t in cents per
pound.

Average rate of U. S. export subsidy during t in cents per
pound.

Quantity of U. S. commercial channel raw cotton exports
during t (in thousands of bales).
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The period covered by the statistical analysis is August 1, 1951, to
July 31, 1963. Time period "t" refers to the crop year August 1 to July 31
except for variables X)3, X4, X5, and X, which refer to the fiscal
year July 1 to June 30. Variables X7 and Xg refer to the calendar year,
January 1 to December 31.

These 21 variables represent a considerable simplification of the
overall cotton export market. They are, nevertheless, variables con-
sidered economically relevant on an a priori basis in the various price,
export, and terms of trade equations. The economic relationships, and
thus the statistical relationships, stem from the arguments of Chapter II
and from a schematic model of the cotton export market developed early
in the study; a simplification of this market model is presented in Figure 1.
The heavy lines in Figure 1 indicate the major relationships dealt with in
this study.

The statistical equations relate the variables in a multiple regression
form, supplemented by a recursive estimation of price and export quantity
variables when such variables appear as independent variables in an equa-
tion. The price and export variables are endogenous, that is determined
simultaneously within the system; thus the two variables in their observed
form cannot be used in a single equation model, since the requirements

[} " 35 .
of "identification" are not met. Three estimating equations are required

3
5"Estimates of the structural coefficients that are statistically con-
sistent are obtained from the recursive approach only when the system of
equations has a special form; . . . (1) At least one equation contains only
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in the system, U. S. export price (Xlo), U. S quantity exported (Xlg),
and the export price for country "i" other than the United States (Xlg)’
Two criteria are established for determining the variable composition of
these estimating equations. The first is the inclusion of variables that
appear, in an a priori sense, as particularly relevant economically. The
second criterion is to obtain as good a statistical fit of the equation as
possible (measured by the coefficient of multiple determination corrected
for degrees of freedom —'13\2) while maintaining economic reason. In all
cases the variables used are institutionally determined variables which
affect price and quantity exported, or they are major export supply or ex-
port demand variables that may be expected to influence price and quan-
tity relationships in the export market. In addition the estimating equa-
tions are in some cases used as a basis for analysis.

The equations of the model development presented here are, in gen-

eral, second or third generation equations — variables found to be of little

a single endogenous variable . . . (2) At least one other equation must
contain only one endogenous variable in addition to those contained in
the first set. Consistent estimates of the coefficients in these equations
can be obtained if they are fitted directly by least squares, provided
calculated values of the endogenous variable included in the equations
referred to in item (1) are substituted for actual values before making the
computations and the single new endogenous variable is treated as de-
pendent. (3) The recursive system as a whole must be of such a nature
that by successive steps each of the equations can be transformed into
one that contains only a single endogenous variable other than those
which have been treated as dependent in prior analysis." Richard J.
Foote, Analytical Tools for Studying Demand and Price Structures, U. S.
Department of Agriculture, Agricultural Marketing Service, Agricultural
Handbook No. 146 (Washington: U. S. Government Printing Office,
August 1963), pp. 64-65.
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significance in the early development of the model were eliminated from
final consideration; the variables dropped were not identical for all countries
studied. Development of the estimating equations follows:
The first equation of the system is the U. S. cotton export price equa-
tion with the general form:
(1) Xg=a+b3X3 +bgXgq +bsXg +b11X)] + b12X12 +b13X13 + booXa0 + U
The three variables of particular interest in this equation are the institu-
tionally controlled U. S. domestic price support level, the value of P. L.
480 exports, and the rate of export subsidy (X172, X13, and X20). The four
remaining independent variables are included because they are considered
to be economically relevant with respect to the supply of U. S. cotton for
export (X3 and X4) and to the export demand for U. S. cotton (X5 and Xjj).
Equation two of the system estimates the U. S. quantity of cotton ex-
ported, with the general form:
(2) X; =a+b3X3 +bsXs +b11X11 +b13X13 + b14X14 + b15X15 + b1gX18 + U
where X g = 26 for the U. S.

)

In this equation the recursive estimation of the U. S. export price (X18
is first required. Equation (2) is strongly weighted with independent vari-
ables reflecting U. S. government action in the cotton market — foreign cur-
rency sales, export subsidies, barter from CCC stocks, and to the extent
that government action affects prices, the estimated U. S. export price.
Three remaining variables, U. S. domestic stocks, world production, and

consumer country stocks are supply-demand variables expected to affect

the quantity of U. S. cotton exported.
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There are three different price estimating equations for the five com-
peting countries studied; however, the differences among them are minor
and will become clear presently. Three of the countries, Mexico, Pakistan,
and Sudan share the same price estimating equation form.
(3) Xg =a+bgXg+byXy +bgXs +by X)) +bysXy5 +by7X)7 +bygXyg+ U
The independent variables of particular interest are the estimated U. S.
price (X;g) and the value of U. S. barter exports (X;5) as these are the
variables that will reflect the effect, if any, of U. S. policy actions on
competitor prices. Variables X3, X;, and X, reflect the domestic supply
and policy factors of country "i"; variables XS and Xll reflect export de-
mand factors.

The price estimation equation for the U.A.R. is a modification of equa-
tion (3) above:
(4) Xg=a+bgXg+bsXs +by X)) +bygX 3 +b1sXy5 +by7Xy7 + U
Variable X4, net available for export, is excluded because there is little
change in the level of this variable over time. The most significant change
in this estimation equation from equation (3) above is the exclusion of the
estimated U. S. price, X18' and the inclusion of value of P.L. 480 exports,
Xl 3i this adjustment resulted in a better statistical fit for the price esti-
mate. Estimated U. S. price is re-introduced in an analysis equation to
be considered later.

The modification of the Brazilian price estimating equation involves

the exclusion of the export tax variable (X17). From 1953 through 1958 no
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export tax was levied, and the rate is not available for 1959 through 1962.
The equation is:
(5) Xg =a +b3gXg +byXy +bsXs +b11X)] +by3X)3+bysX)5 +bigXjg+ U

This completes the consideration of the equations whose initial func-
tion is the estimation of key endogenous variables. We now turn to the
development of the analysis relationships. Once again the reader may
find it helpful to refer to Figure 1 and to note the most important relation-
ships exhibited there. In addition, it should be noted that the estimating
equations above are incorporated in the analysis of U. S. export price and
quantity, and in "i's" export price with only slight modification. Equa-
tions (1), (2), and (3) remain unchanged. For analysis purposes equations
(4) and (5), for the U.A.R. and Brazil, are modified so as to be approxi-
mately parallel in form to equation (3).

For the U.A.R. the price equation takes the form:
(6) Xg =a+b3Xg+byXy+bsXs +by1X)) +by5X)5 +by7X)7 +bigXjg + U

For Brazil the price equation takes the form:
(7) Xg =a+b3Xg+byXy +bsXs +by1X)) +Db15Xj5 +bgXig + U

The question of the effect of U. S. policy on the quantity of exports
of the five competitor countries is the basis for another equation. The
basic equation form is applied to the data of the U.A.R., Mexico, Pakistan,
Brazil, and Sudan. The quantity of raw cotton exported is the dependent

variable in all cases. The independent variables of particular interest

relate to U. S. export policy-affected variables such as value of P.L. 480
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exports, U. S. export price, U. S. quantity exported, and value of export
subsidies. Several supply and demand variables such as net available
for export, domestic stocks, world production, and stocks of consuming
countries are included. The export quantity equation form is:
(8) X; =a+byXg+byXg+bsXs+ b oXjg+by1X) +bigXig+bigXyg+ U

where X} = X; for the U. S., and X)q = Xg for i # 1.

For purposes of analysis a modification of equation (2), U. S. export
quantity, is undertaken. The quantity of U. S. commercial raw cotton ex-
ports, total exports minus all P.L. 480 and Mutual Security Act exports,
is set as the dependent variable; the independent variables of particular
interest in this equation are the estimated U. S. export price, and the
value of export subsidies. The intent of this equation is to explore the
effects of export subsidies, in particular, on commercial U. S. exports.
(9) Xz1 =a +b3X3 +bgXq +bsXs +b11X]1 +b12X]12 +b13X13 + b14X14 +

+b;gX)jgt U

One additional modification is made for purposes of analysis. This
modification, based on a discussion by Foote, permits a test of whether
the composite effect of the variables reflecting U. S. cotton export policy
affect prices or quantity of exports. 36 As an example, the following mod-
ification is performed with equation (3). Variables X;s and X;g, both U. S.
policy-related variables, are dropped from the equation; equation (3) is

then re-run and an F test performed to determine whether there is a statistically

36Ibid. , pp. 182-183.
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significant effect on the explained variation of the equation resulting from
the deletion of variables XlS and X18' This test is performed on equations
(1) through (10) with the appropriate U. S. policy variables dropped from
each equation.

The last set of equations to be considered are somewhat peripheral
to the system as outlined above, but relate to a logical extension of the
above system. That extension is the effect of U. S. export policy on the
income terms of trade index of other cotton exporters. The primary interest
here is in the cotton income terms of trade cTi as defined earlier in this
chapter. The equation takes the form:

(10) X7 =a+bygXjg+by X +b1gXig * b1gXjg + U

Variables XlO and X18, estimated U. S. cotton exports and cotton prices,
are included to reflect the effect of U. S. export policy on the cotton in-
come terms of trade.

Equation (11) is developed in order to amplify upon the results of
equation (10). The value of cotton exports, by country, is the dependent
variable of equation (11) —the independent variables are the same for the
two equations. Since the cotton income terms of trade is composed of
two factors, an index of the value of cotton exports, and an index of im-
port prices, and since the independent variables of equation (10) are pri-
marily directed toward explanation of the value of cotton exports, equa-
tion (11) should clarify the importance of the independent variables on the

cotton income terms of trade.
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(11) X9 =a +bjoXjg *b11X1] +bigXig + b1gXjg + U

The greater the importance of cotton exports in a country's export
package, the greater will be the probable effect of the cotton income terms
of trade on the total income terms of trade. This relationship between the
total income terms of trade and the cotton income terms of trade is ex-
pressed as follows:
(12) X7 =a+bgXg+ U

The terms of trade equations are designed to reflect the general effect
of U. S. cotton export policy on the export economy of the designated com-
peting countries. The greater the effect of U. S. cotton export policy on
country "i's" cotton export price and/or quantity, and the more important
cotton is as a component in country "i's" export package (indicated by the
relationship between the cotton income terms of trade and the total income
terms of trade, and also by the value of cotton exports relative to total
exports), the greater is the potential significance of U. S. cotton export
policy action on "i's" total income terms of trade and on its ability to take
part in international commerce. This problem is itself of considerable in-

terest and is worthy of more study than is feasible in this particular thesis.



CHAPTER IV

RESULTS AND ANALYSES

Trend Analysis

In this chapter we are concerned with the analysis of three major U. S.
policy actions pertaining to the export of cotton. Let us review briefly
these policy actions and the situations in which they occurred.

After World War II and until 1954, U. S. financial assistance to cot-
ton exports took the form of Export-Import Bank loans and exports under
the authorization of foreign aid and assistance acts, especially the Mutual
Security Acts. These export arrangements declined in importance in the
late 1950's and early 1960's.

The first major policy action, taken during the 1950-1951 crop year,
placed quotas on the exports of cotton (except to Canada). This policy
assured an adequate fiber supply for the United States during the early
stages of the Korean conflict. U. S. cotton was in short supply as a re-
sult of the imposition of acreage allotments on upland cotton during the
1950 crop year for the first time in a decade.

The second major policy action taken by the United States was the
extension of Sections 550 and 402 of the Mutual Security Act and the 1954
passage of P.L. 480 — specifically sales for foreign currency. Less im-

portant barter contracts expanded in volume during the early years of P.L. 480.

70
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This policy action occurred during a period of rapidly increasing stock ac-
cumulations.

The third and last major action occurred late in the 1955 export year
with the initiation of export differentials (export subsidies) on a limited
quantity of CCC stocks (stock accumulations were at a record level); in
1956-1957 these quantity limitations were removed. A direct payment
subsidy and/or a payment-in-kind to exporters was introduced so that
cotton not in CCC inventory could benefit from the export subsidy. In

addition, there were year-to-year changes in the subsidy rate.

United States Export Allocations

During the 1950 crop year cotton production was short, cotton con-
sumption rose as a result of the war effort, stocks declined rapidly, and
exports dropped primarily because of export quotas; consequently domestic
spot prices increased during this period. The effects of the short U. S.
export supply following the initiation of export allocation quotas brought
an abrupt increase in the price of foreign cotton — such a reaction is pre-
dictable since the short-run supply elasticity of cotton is very low and
since the United States is the dominant exporter. Less abrupt changes
occurred in the quantity of exports, level of stocks, acreage harvested,
and production.

The data for the U.A.R, reveals a close association between price
changes for Egyptian cotton and the timing of U. S. export allocations —

initiation in September 1950 and termination in August 1951 (see Table 15).
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Table 15. Prices of Cotton in Specified Foreign Markets,
Yearly Averages, 1948-1949 to 1952-1953
— Monthly Averages from August 1950 to September 19512

Karachi

U.S. Ten Alexandria Pakistan Torreon

Beginning Spot Average Egypt 289 F Sao Paulo Mexico

Aug. 1- Middling Ashmouni Punjab Brazil Middling
July 31 15/16"P Good S.G. Type 5 15/16"
1948 32.15 42.10 36.00 33.05 25.25
1949 31.83 45.96 30.08 32.35 25.30
1950 42.58 67.13 46.96 58.79 44,61
August 38.06 41.90 34.44 43,27 31.30
September 40.68 48.54 40. 60 45.66 35.15
October 39.81 63.36 47.48 54. 89 40.53
November 42.24 66.32 42.77 60.92 44,31
December 42.59 71.91 38.59 64.08 44,88
January 44,20 78.05 43.95 69.71 48.76
February ...C 81.96 53.35 71.78 60.43
March 45.14 76.94 63.03 71.57 63.95
April 45.17 70.02 53.07 64.50 62.32
May 45,23 68.20 54.04 64.86 39.90
June 45,22 67.83 48.95 51.87 35.06
July 40.07 70.56 43. 31 42.32 28.78
August 34.97 72.29 40. 25 46.53 28.86
September 35.09 43.85 35.20 50.92 30.09
1951 39.42 50.06 39.09 50. 29 30.58
1952 34,52 32.42 28.59 44,54 27.58
1953 33.55 31.56 28.96 33.78 ...d

aU. S. Department of Agriculture, The Cotton Situation, Bureau of
Agricultural Economics, CS-137 (October 1951), 31; and The Cotton Situa-
tion, Economic Research Service, CS-157 (March 1955), 26.

bThe Cotton Situation, Economic Research Service, CS-155 (October
1954), 43.

CNo quotation.

dComparable data are not available.

The U.A.R.'s cotton price rose from 46 cents per pound in 1949-1950 to

67 cents per pound in 1350-1951, and in 1951-1952 fell to 50 cents per
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pound. U.A.R. exports declined somewhat during this period of high prices
but in 1952-1953 increased again at considerably lower prices (see Table 16).
U.A.R. stock levels continued a post-war decline until the 1952-1953 and
1953-1954 crop years, when stocks increased to well over 800 thousand
bales (see Table 17). This high level of stocks did not, apparently, result
from a lagged effect of the U. S. cancellation of export allocations, but
rather resulted from unusually large yields during these two crop years.
Acreage and production were not apparently affected by the U. S. export
allocations either during the quota period or immediately after the quotas
were dropped.

The Brazilian cotton industry was much more affected by the U. S.
export allocation than was the U.A.R., or any of the other countries studied.
Brazilian cotton prices, like those in the U.A.R., exhibited a marked in-
crease coincidental with the initiation of U.S. export allocations; how-
ever, the corresponding decrease in the price level shortly after cancella-
tion of the allocations did not occur (see Table 15). During the period in
which the U. S. export allocations were in effect the Brazilian government
initiated high domestic price supports to encourage production so as to
take advantage of the high world price. 37 The abrupt cancellation of the
export restriction by the United States 11 months after its initiation left
Brazil embarrassingly unable to meet world price competition. The Brazilian

miscalculation of U. S. intentions had repercussions throughout the Brazilian

37The Cotton Situation, CS-143 (September-October 1952), 9.




74

‘p @bed ‘1 aj0ulo0] 989G ,, “IdYlD, Snulw ,[eI0I PlIOM, Sienba sarrunoo XIs ayj I0j [eI03I-gng

_ q
91 ‘(Y961 11adY) IIAX
pue Z2p-0% ‘(€961 111dy) IAX 'SOI3ISTiRIS PIOpM — UOII0D ‘991 TWWOo) AIOSTAPY U0II0D ﬁmcoﬁmﬁ:mﬁ:m

6G68°ST 629°9 648°S 064 6V1'1 589 8881 L9€°1 16¢°¢ €9-2961

Pvp’Sl SZ1'9 0% ‘v 0¥%9 158 10¢€ 88% 1 921’1 €16’V 29-1961
218'91 L09'S €LS8'Y 6EY 869 Sve 209'1 6851 2€9'9 19-096T1
90€ LT 809°S 91S'V 169 153747 vEe 86Z°'1 S¥8°1 Z81°¢L 09-6S6T1
68V €1 122°9 6LV'V L9 Eve 9.L¢€ 0081 98¢ 1 68L'C 65-8G61
L80°'V1 Z0L'V 899°¢€ v6¢€ 91¢ S8¢ 1171 2921 LTL'S 8G-4LS61
208°S1 VL'V SSP '€ pEE 18¢ 80S voe'1 876 86S 'L LS-9S61
666°Z1 9ZZ'S 8SS’S 19¢ 18 9. 810°2 6ER T S1Z'2 96-GG61
ATRRA €8S’V €2’V 66¢ 00 '1 099 8vZ'1 9801 9%v '€ SS-¥S61
G6e‘El 08%v'¥ PS1’S S1v Z0v'1 868 876 16V 1 19.°¢€ PS-£S61
€16'11 Ivv'v 61v'V 89¢ £ST SLZ'1 886 GEL'T 8v0 ‘¢ €G6-2661
99721 861°¢€ 8¥S ‘¢ 66¢ 0S¢ 906 186 Z16 0ZS’S ¢S-1S61
sot’‘zI €09°¢ vee’' ¥ €LE 869 €v0°'1 A 8E€S 1 801 ¥ 16-0661
80L'Z1 60L°€ 82Z'¢ 9¢¢ 009 798 GG9 Lv9'1 1LL°S 0G-6761
1elo0] nhmsku ‘SN uepng [Tzelg uelst 0oo1 y'v'n ‘S'n 1€ An{
PTIOM SNUTN -3ed -XoN -1 *bny

12303

-qng

o(S®@Teq JO spuesnoys ut sainb1y) z961 03 661 ‘A1lunoy Aq spodxg uolzod °971 91qer






75

*y obed ‘1 ajoujooj 88§ |, “I9YilQD, Snulw ,[e10] PlIOM, STienbs se1tnijunoo x1s ayil 103 ﬁmuouunsmn

"L ' (P96T T1dY) IIAX
pue !Gz-pz ‘(€961 THdy) IAX ‘SOTISTIEIS P[IOM — UOII0D ‘8911TWwo AIOSTAPY UON0D [eUOTIRUISIU]

8¥6°22 20S°6 0€z'z 0SS 006 S91 S9¢ 0S¢ 91Z'11 $9-£961
€99°61 L1E'6 182 0S9 0001 09¢ GG¢ 0S¢ 1€8°L £€9-2961
61202 120° 11 046°'T 0ce 099 (0} 744 S9¢ SLY 827'L ¢9-1961
82¢€'02 ¥S6°01 S18'1 0S¢ 099 002 042 SEV 6SS’L 19-0961
90z‘1¢ 19001 092°'2 S92 009 SL? 00¥ 024 688’8 09-6S61
g8z1'2e 10T°11 0622 S9¢ S6S 00v oce 009 LEL'S 6S5-8G61
08S°€2 LLZ2'01 0€6°'T SvS SIS 00¢ 0¢T vy €LE°TT 8S-LG61
28S°'v2 €95'8 06% ‘1 042 0€9 Sed 0S S0¢ 62S V1 LS-9G61
vee‘ze vLL'8 GGe’'C Ge¢e 008 GZ¢ 06¢ S19 S0Z'11 96-GS61
8vz'1¢e S0Z°'6 S1€e‘?Z 02¢ 061°1 oce STT 097 8ZL'6 GG-7S61
269°81 21e’6 SLL'E 02z 0S0°'2 00S 081 SZ8 S09'S PS-€S61
€69°ST ¥8L'6 0Z1°'¢ 06 SLY'1 0Sv 0S¢ GG8 68L'2 £€6-7661
00€°CT 2€2’'8 064'1 Sz 089 061 S9¢ 0Ev 842'C ¢S-1S61
1€0°L1 8659’8 L2S'1 091 0€S 0ST 00¢ L8V 9¥8’9 1S5-0S61
€6€°ST vve’s 29L'1 S81 029 021 0S¢ L8S L8Z'S 0S-6¥61
10 numﬁo ‘S'n uepng [Tzeag uelst oor yv'n ‘S'n 1€ AIn{
PTIOM SnuUTN -3ed -XON -1 *bny

12303

-qng

—
—

o(S@1eq Jo spuesnoyy ur samnbiy) €961 031 661 'ANUNOD Aq $3Y001g UOIOD LT dqe]




76
domestic cotton industry. Average yearly cotton prices remained compara-
tively high until the 1953-1954 marketing year. Sharp acreage and produc-
tion increases followed the high price supports and, indirectly, the U. S.
export restrictions. Brazilian cotton acreage expanded by 800 thousand
acres between the 1949-1950 and 1950-1951 seasons and remained high
through the 1951-1952 season; production expanded considerably as a re-
sult (see Tables 18 and 19). Exports increased in 1950-1951; however,
in 1951-1952 and 1952-1953, after the U. S. export limitation was can-
celled, but while Brazil retained its high domestic price supports, ex-
ports declined markedly (see Table 16). As a result of this chain of
events, Brazilian cotton stocks increased 287 percent from 1950 to 1953
(see Table 17).

Of the three remaining major countries, the reaction in Pakistan to
the U. S. export limitations most closely resembles that of Brazil. The
primary difference between the two countries in the initial reaction is that
the reaction is smaller in Pakistan than in Brazil (perhaps due to a lower
elasticity of supply in Pakistan or less certainty by the growers that prices
would remain high). The more rapid adjustment by Pakistan, after export
restrictions were dropped by the United States, seems to be largely the
result of a more rapid downward adjustment in the price of Pakistan's cot-

ton (Table 15), thus discouraging additional production, encouraging ex-

ports, and thereby reducing excess stock accumulations more rapidly.




77

‘p abed ‘1 aj0ujooy 8ag , "I19YlD, SNUIW ,[PIOL PTIOM, STenba sa1nunood XIs ayj Joj [e303-qng

. q
“TT (V961 11dy)
IIAX PU® !ZZ ‘02 ‘(£96T 112dy) IAX 'SOTISTIRIS P[IOM — UOII0D ‘991TWwo) AJOSTAPY UOII0D ﬂmcoﬁmﬁmuﬁm

9/%'08 880°1S 618'€T 901’1 00G'S SEV'E 8S0°Z 0ZL'1 696’61 €9-2961
122°'08 66€°0G 881'V1 9/41'1 00S°S 88v’'¢ €96'1 190°2 PE9’SI 29-1961
2z1’'0o8 €SP’ 1S 09€°€1 0v6 . 000°S AZARS vez'e 24! 60€ ‘ST 19-0961
8/.8'6L 6S1°2S 209’21 A4S 009'% 0Lg°'¢ £€98°'1 L28'1 LIT'ST 09-66S6T1
vzz’'8L rS9’€S 12L'21 L88 000’V S0g '€ 28S°'T LL6'T 6V8 11 65-8G61
ZS1'64 vLE'ES 0zz'z1 8CL 00L'€E 1v9°¢€ £€92°2 888°1 8SS‘€1 8S-LS61
€4S5°28 Piv'pS vbPS'Z1 9L 00€’'¥ L09'¢€ 8S1°¢C S1L'1 G19'ST LS-9S61
90Z'¥8 6¥9°€S 629°¢€1 86S 000°S 62S°¢€ L19°2 G88°1 826°9T 9G6-GS6T1
Zv9°'z8 S60°1S 962°C1 S89 00S'¥V €61°¢€ 642'2 6€9°1 1682°61 SS-¥S61
685’78 8ZV ' LY 918°0T1 259 000'¥ L26°'2 298°1 SLE'T 1ve’'v2 bS-€S61
16548 026 '9¥ GLS'TZ1 S19 00S'¥ 08v’'¢e 8€6°1 Zv0'z 96082 £€5-2661
S0 ‘68 128'8¥% v8Z €1 14§ 00T1'’S GLE'E €81°C SS0°2 6¥6°92 ZS-1661
P1S'0L Z€8°6¢ 6€8°CZ1 6ES 00€’S 1L0°¢€ 648°1 0602 €v8’ L1 1S-0S61
966 0L VAVARAS 08’01 (YA 7 00S'V 66L°2 9G€ 1 9GL'1 6EV’ LT 0S-6%61
1210 nhmfo ‘S'n uepng Tzeig uelst 0J1 Av'n ‘S'n 1€ AIn[
PTIOM SNUTN -Jed -XOIN -1 °*bny

1eljol

-qng

e

p(S@10® JO spuesnoyjl ur saumbiy) 961 01 6¥61 ‘Anuno) Aq sbesroy uonon gl 9qeL




78

'y @bed [ 930ul00} 895, IOYIO,, SNUTW ,[BIOL PUIOM,, S[ENDD SITHUNOD XIS BY3 10f [eI0d-qng

*6-8 '(¥961 111dy) IIAX
pue £1-G1 ‘(€961 111dy) IAX ‘SOTISIIRIS P[IOM — UOII0D ‘991 Twwo) AIOSTAPY U0I0D TeuorieUIdIUI

v06'8Y S18°'¥ve 691°6 S1. 00€°'2 GE9'T 01v’'C 601°2 0Z6'V1 £€9-2961
L0T'9% 1e1°¢€2 876’8 086 00S°2 016°T 0661 89S 1 8YY vl 29-1961
9¢6°9% 862 '¥p2 G81'8 YA 0S6°1 Sov'1 001°2 S0Z'2 ESV'vI 19-0961
99Z LY 20€'S2 60V’ L 08§ 0041 09€°'1 099’1 6012 GGG b1 09-6S61
828'vv £€99°S2 199°¢, SLS 00%'1 0LZ°'1 6S€’'C LS0'2 P0G 11 6S-8S61
VLS 1Y 199°¢€2 €S6°9 S1¢ 0G€'T AL AN 901’2 048'1 096°0T 8G-4S61
991'Z¥ AN A S0L‘9 S19 00€'T SIv'1 LL8'1 86% 1 L20°€1 LS-9G61
6L9°EY 966’12 15424 016 004’1 oSV ‘1 v’z pS8°'1 089°'F1 96-G66G61
910 1% 209°02 v8L’'9 01d 0691 60€°1 0181 09’1 0€9°¢€1 SS-PS6T
6v9°'1¥ 116°61 9¢L'S 0%¥ 0Sv'1 P8I 1 Q12’1 9%’ 1 Z0v’'91 PS-€G61
SZ1'0% Ep1'81 S18°9 00¥ 068’1 8G6G°1 0SZ'1 LS0'2 L9T'GT €G6-2S61
90.'8¢ 00041 1669 S92 0861 €SE'1 08Z°1 €L9°1 GST'ST 2S-1S61
61S°0¢ 0SE€’'P1 162°9 ovb 00L4'1 AZA! SP1'1 29L'1 848’6 16-0S6T1
LG8'Z¢ LEV'TT SIv’S S0¢ 0S€’1 6€0°1 L16 v08°1 S00°91 0S-6%61
18310, n._mﬁo ‘S'n uepng [Tzeag uelst oJT1 qv'n ‘S'n 1€ Anf
PTIOM SNUTN -3ed -XOIN -1 *bny

2303

-qng

o(S@1Rq JO spuesnoyl ut sambry) 96T 01 6¥61 'A1UNOD Aq UOTIONPOI UOOD “61 el



79

Mexico appears to have been least affected by the U. S. action.
Prices did indeed increase initially during 1950-1951, but then adjusted
to a lower level throughout the 1950-1951 marketing year as the United
States gradually increased its export allocation quotas. Stocks remained
stable. Acreage, production, and exports continued an upward trend
throughout 1950-1951 and thereafter.

Spot price data, as used above, are not readily available for Sudan.
Acreage, production, export, and stock accumulation data suggest that
the U. S. export allocations were of limited consequence to Sudan's cot-
ton industry; acreage generally moved upward during the early 1950's and
variations in production, exports, and stocks reflect years in which un-
usually poor yields occurred.

The consequences of the U. S. export allocation quotas during 1950-
1951 support the contention that the United States is the "price leader" in
the export market. 38 The price reaction discussed was not a result of de-
liberate price administration on the part of the United States, such as in
the case of export subsidies, but rather was a consequence of inadvertant
supply control in the world cotton market in combination with an increase
in speculative demand resulting from uncertainties regarding the possible
expansion of the Korean War. Thus, the 1950-1951 situation represents a
special case of short cotton supplies which has not been repeated since

then.

8
The term "price leader" used in this paper is not used in the sense
of an oligopolistic price leader but rather as a "price influencer. "
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United States Concessional Sales

An abrupt reversal in cotton supplies, especially in the United States,
forced policy makers to begin thinking of the disposal of surplus cotton
rather than the restriction of exports. In July 1954, Congress passed P.L.
480, and with it sanctioned a major foreign surplus disposal program. In
addition, during 1954, Section 402 of the Mutual Security Act was expanded
to designate more funds for local currency sales of surplus agricultural
commodities. In 1955-1956, U. S. stock accumulations reached a record
high; this prompted aggressive sales for local currency during 1956.

The effect of local currency sales on the price of cotton in the commer-
cial export market is neither direct, nor is it obvious. If local currency
sales are effectively insulated from commercial markets, as the preamble
of P.L. 480 indicates s}hould be the case, then there should be no effect
on commercial prices of exports. It is unlikely that local currency sales
have significantly affected U. S. export prices, for even if such sales
were not insulated from the commercial market, the domestic price sup-
ports provide a price floor below which the price is unlikely to fall. But
the quantity exported commercially does not face such a floor and thus
may decline as a result of the substitution of local currency sales for
regular dollar sales (the demand schedule for commercial cotton shifts to
the left). The price effects of concessional sales upon competing exporters
are impossible to identify directly since these sales are outside of reg-

ular market channels. Therefore, the effects of sales for local currency
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must be inferred from changes in demand by importing countries for a given
exporting country's cotton. This change in demand is reflected by the im-
porting country substituting local currency purchases from the U. S. for
normal commercial channel imports, either of U. S. or foreign origin; such
a shift in demand would result in a downward pressure on commercial prices.

A definite scarcity of data regarding the division between pre-P. L.
480 federal government cotton export assistance and commercial cotton
exports, restricts analysis of the substitution, if any, of P.L. 480 local
currency sales for normal commercial sales to specific importing countries.
In addition, the near simultaneous initiation of export subsidies (see be-
low), and the aggressive promotion of local currency sales, mixes the
individual effects of the two programs upon the relative price and export
quantity changes. However, data available for the period 1955 to 1962
permit an approximate division of exports to specific countries into local
currency sales and barter, and commercial sales; considerable emphasis
is placed on this data division for the analysis of the P.L. 480 program.

Figures 2, 3, 4, and 5 present three cotton importing country cases.
From these graphs several factors are apparent. First, from 1951 to 1962
there were substantial year-to-year fluctuations in import levels even
though the overall trend was upward (Figure 2). Second, for the selected
cases (representative of the general case), the percentage of total imports
coming from the United States, or conversely from all other cotton exporters,

has been highly variable (Figures 3, 4, and 5). And third, concessional
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sales of cotton through P.L. 480 and Section 402 of the Mutual Security
Act accounted for a substantial portion of U. S. exports to the selected
importers. This was especially true during the market years 1956 and 1957
when P.L. 480 exports were aggressively promoted.

Public Law 480 exports by the United States to Italy in 1956 very def-
initely expanded the quantity of U. S. exports to that country, largely at
the expense of decreased Italian imports from other exporters. Total cot-
ton imports by Italy increased nearly 200 thousand bales from 1955 to 1956.
Commercial imports from the United States increased 70 thousand bales
(partially a reflection of export subsidies) and P.L. 480 imports increased
by 400 thousand bales (Table 20). The position of U. S. export competitors
was damaged both relatively and absolutely by the aggressive promotion of
P.L. 480 during 1956.

A similar pattern is exhibited in the cotton imports of a group of devel-

oping nations, "Selected Other Cotton Importers." Again, between 1955
and 1956 total cotton imports increased by approximately 250 thousand
bales, imports from other exporters decreased by 350 thousand bales, and
P.L. 480 imports increased by 220 thousand bales. In addition, commer-
cial imports from the United States increased nearly 400 thousand bales.
Thus we are faced with the question of how much damage was done to U. S.
competing exporters by P.L. 480 exports and how much by the export sub-

sidy based commercial sales. The data in Table 20 and Figure 5 indicates

that a definite readjustment of the market share between the United States
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Table 20. Cotton Imports by Selected Countries According to Source®

Selected
France Italy Belgium Japan OthersP
% % % % %
1,000 of 1,000 of 1,000 of 1,000 of 1,000 of
Bales Total Bales Total Bales Total Bales Total Bales Total
1951-52
Total imports 1,206 100 843 100 436 100 1,641 100 1,116 100
From U.S. 3s3 29 594 70 310 71 1,064 65 498 45
PL 480, MSA
Commercial
All others 853 71 249 30 126 29 577 35 618 55
1952-53
Total imports 1,284 100 773 100 377 100 2,055 100 1,174 100
From U.S. 523 41 390 50 114 30 625 30 268 23
PL 480, MSA
Commercial
All others 761 59 383 s0 263 70 1,430 70 906 67
1953-54
Total imports 1,314 100 735 100 464 100 2,431 100 1,348 100
From U.S. 451 34 233 32 101 22 942 39 312 23
PL 480, MSA
Commercial
All others 863 66 502 68 363 78 1,489 61 1,036 67
1954-55
Total imports 1,335 100 655 100 451 100 2,037 100 1,294 100
From U.S. 443 33 251 38 86 19 753 37 288 22
PL 480, MSA
Commercial
All others 892 67 404 62 365 81 1,284 63 1,006 68
1955-56
Total imports 1,221 100 693 100 389 100 2,376 100 1,340 100
From U.S. 195 16 121 17 44 11 768 32 268 20
PL 480, MSA 171 14 99 14 2 634 27 121 9
Commercial 24 2 22 3 42 11 134 ) 147 11
All others 1,026 84 5§72 83 345 89 1,608 68 1,072 80
1956-57
Total imports 1,576 100 886 100 51§ 100 2,929 100 1,595 100
From U.S. 422 27 593 67 289 56 1,425 49 872 55
PL 480, MSA 339 22 501 57 71 13 825 28 340 21
Commercial 83 S 92 10 218 43 600 21 532 34
All others 1,154 73 293 33 226 44 1,504 Sl 723 45
1957-58
Total imports 1,190 100 811 100 368 100 2,394 100 1,512 100
From U.S, 334 28 557 69 194 53 1,050 44 771 51
PL 480, MSA 272 23 140 17 37 10 806 34 333 22
Commercial 62 5 417 52 157 43 244 10 438 29
All others 856 72 254 31 174 47 1,344 56 741 49
1958-59
Total imports 1,087 100 773 100 374 100 2,525 100 1,492 100
From U.S. 264 24 288 37 74 20 646 26 462 31
PL 480, MSA 186 17 106 13 20 S 388 15 258 17
Commercial 78 7 182 24 54 15 256 11 204 14
All others 823 76 485 63 300 80 1,881 74 1,030 69
1959-60
Total imports 1,503 100 1,172 100 466 100 3,276 100 1,946 100
From U.S. 682 45 570 49 194 41 1,608 49 985 51
PL 480, MSA 22 1 30 3 3 382 12 237 12
Commercial 660 44 540 46 191 41 1,226 37 748 39
All others 821 55 602 51 272 59 1,668 51 961 49
1960-61
Total imports 1,408 100 1,047 100 430 100 3,535 100 2,078 100
From U.S. 637 45 544 52 204 47 1,881 53 965 46
PL 480, MSA 43 3 1 390 11 299 14
Commercial 594 42 543 52 204 47 1,491 42 666 32
All others 771 55 503 48 226 53 1,654 47 1,113 54
1961-62
Total imports 1,206 100 1,016 100 386 100 2,843 100 2,060 100
From-U.S. 349 29 413 41 96 25 1,103 39 796 39
PL 480, MSA 2 ... 430 15 286 14
Commercial 347 29 413 41 96 25 663 24 510 25
All others 857 71 603 39 290 75 1,740 61 1,264 61
1962-63
Total imports 1,282 100 1,063 100 359 100 3,070 100 2,154 100
From U.S. 202 16 215 20 78 22 889 29 559 26
PL 480, MSA ver eee 517 17 196 9
Commercial 202 16 215 20 78 22 372 12 363 17
All others 1,080 84 848 80 281 78 2,181 71 1,595 74

8The data are accumulated from: International Cotton Advisory Committee, Cotton — World Statistics, XVI (April 1963), 47-49; and
XVII (April 1964), 27. In addition: U.S. Department of Agriculture, Statistics on Cotton and Related Data, 1925-1962, Economic Research
Service, Statistical Bulletin 329 (April 1963), 27-33, 151, 154, 157, 158; and the "Supplement for 1964" to Statistical Bulletin 329 (Octo-
ber 1964), 16-17, 90, 91, 93.

bSee Figure 5.
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and other exporters took place as a result of both U. S. export programs,
and that both programs contributed to the decline in the market of U. S.
competing exporters. The only conclusion that can be drawn is that the
intent of P.L. 480 — sales are to be made only ". . . in excess of the

usual marketings of such commodities. — was grossly overridden
during the 1956 export year.

The data for France are similar to the two noted above, except that
imports from exporters other than the United States increased nearly 125
thousand bales. The P.L. 480 imports by France may have been in addi-
tion to normal commercial imports. But even that statement must be made
cautiously because data prior to 1955 are not available for the division of
U. S. exparts to specific countries according to concessional sales and
commercial sales; thus direct comparisons to the pre-1955 period are not
possible.

The data, summarized in Table 20 and Figures 2-5, indicate that P.L.
480 cotton exports did replace some of the cotton exports of competing
exporters. However, this characteristic is not apparent in the data after
the initial aggressive export period of 1956. The fact that the P.L. 480
program had a disruptive influence on the export market is clear, but ob-
vious disruption of substantial proportions is apparent only during the

early states of the program — during 1956-1957 in particular. To some

extent the change in emphasis from surplus disposal to an aid and development

39Objective 5, page 35.
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program reduced the pressure for disruptive sales under the P.L. 480 pro-
gram. However, the diplomatic protests from competing exporters, as
well as the commercial protests, against the disruptive effects of conces-
sional sales and barter arrangements were probably the most immediate
reasons for the more judicious administration of the program.

Although P.L. 480 sales were not intended to compete with commer-
cial sales of foreign cotton exporters, no such intention was tied to the
initiation of export subsidies; rather the objective of the export subsidy
program was to enable U. S. cotton to compete directly on a price-quality
basis with foreign cotton exports. We now turn to an analysis of the ex-

port subsidy program.

United States Export Subsidies

Beginning with the 1956 market year, the United States initiated ex-
port subsidies on all qualities of upland cotton (long staple not included)
in the form of export differentials on CCC stocks. Prior to the initiation
of the export subsidy program U. S. domestic price supports established a
price floor that put U. S. commercial cotton exports at a definite competi-
tive disadvantage in the world market.

The price reaction of the U. S. action is shown by the C.I.F. Liverpool

40

price data presented in Table 10, The average price level of U. S. SM

1-1/16 inch cotton dropped 6.4 cents per pound between the 1355-1956

0It must be remembered that the price effects as shown may also in-
clude indirect price effects resulting from the concessional sales programs.
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and 1956-1957 market years, and thereafter continued at a lower level.
Exports increased by 5.4 million bales between 1955-1956 and 1956-1957
— over four million bales of the increase were commercial exports. The
increase in commercial exports between 1955-1956 and 1956-1957 was in
part the result of consumer country expectations that the United States
would impose an export subsidy in the near future. During 1954 and 1955
consumer countries were decreasing their cotton inventories in anticipa-

tion of the U. S. export subsidy and the subsequent decrease in raw cotton

prices. This reduction of inventory levels is reflected in Table 17, "Other.'

The value of federal financial aid through export subsidy payments
accounted for 26. 6 percent of the value of all U, S. cotton exports during
the first full year in which the subsidy was in operation; during 1962-1963
the value of federal financial aid through export subsidy payments reached
a high of 39. 8 percent of the total value of all U. S. cotton exports (see
Table 21).

If the United States is the world "price leader" for raw cotton, then
repercussions of the U. S, action should be noticeable in the cotton ex-
port data of competing countries. And indeed the price data show such an
effect. Figure 6 exhibits price trends of the six countries from 1951 to
1962. The most noticeable characteristic is the universally declining
price level over the 12-year period.

The price level‘of the competing short staple fibers tends to remain

very close to but slightly below the U. S. level; this includes the sharp
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U. S. price decline that resulted from the initiation of the export subsidy.
The price ratios of foreign to U. S. price (see Table 22) bring into sharp
focus the highly stable relationship of competing short staple prices rela-
tive to U. S. short staple prices (note especially the stable Mexico-United
States ratio). The price level trends of foreign short staple cotton, rela-
tive to U. S. cotton, strongly support the U. S. "price leadership" conten-

tion.

Table 22. Price Ratios of Foreign Cotton Relative to U. S. Cotton —
Derived from C,I.F. Liverpool Quotations, 1951 to 1962

Aug. 1- U.A.R. Mexico Pakistan Brazil Sudan
July 31 U.S. U.S. U.S. U.S. U.S.
1951-52 1.47 .95 1.26 1.21 1.27
1952-53 1.07 .96 .95 1.22 1.10
1953-54 1.20 .96 1.05 .87 1.30
1954-55 1.15 .96 .99 .92 1.18
1955-56 1.17 .88 .88 .82 1.17
1956-57 1.49 .98 1.03 .90 1.66
1957-58 1.11 .94 .95 .80 1.18
1958-59 .99 .89 .94 .78 1.00
1959-60 1.42 .98 1.03 .86 1,33
1960-61 1.34 .98 1.03 .90 1.29
1961-62 1.22 .96 1.05 . 88 1.18
1962-63 1.19 .95 .97 .86 1.15

The price relationship between the long staple producers and the
United States is not as clearly defined as is the short staple- U. S. com-
parison. Historically long staple prices appear highly variable and at a
substantially higher level than short staple prices. Reference to Table 22
and Figure 6 shows that the prices of Egyptian and Sudanese cotton were

highly variable with respect to the U. S. price level, and in an absolute
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sense during the 1951 to 1962 period. It is significant to note that the
price movements of these two long staple producers are highly related
(the U,A.R. is the world's largest producer of long staple cotton fiber).
The large price drop from 1951 to 1952 is very likely a carryover from the
U. S. export allocation quotas of 1950. The major contradiction to the
U. S. price trend occurs in 1956. While short staple prices decreased,
long staple prices increased sharply. Examination of the situation re-
veals that the contrary price movement of long staple and short staple
cotton in 1956 was partially a result of a short supply of long staple cot-
ton in Western markets; large quantities of Egyptian cotton were shipped
to Eastern Europe, the U.S.S.R., and Mainland China during this period.
In addition, the Suez crisis of 1956 resulted in a disruption of exports
during that year., The U,A,R. continued to export large quantities to the
communist bloc nations after 1956 (outside of normal market channels),
thus tending to reduce the long staple supply available to Western im-
porters. While one would expect the price of long staple cotton to remain
high under such circumstances, its price fell sharply during the market
years 1957 and 1958. This decline in prices apparently stemmed from the
"cut rate" prices of re-exported Egyptian long staple cotton from the U.S.S.R,
During the early 1960's long staple cotton prices returned to a traditional
but declining premium over short staple qualities.

The effect of the U. S. export subsidy program on the quantity of cot-

ton exported is less easy to assess than is the effect of the subsidy program
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on prices. In part, the difficulty in assessing the effects on quantity ex-
ported stems from the aggressive promotion of P.L. 480 by the United States
during the period in which export subsidies were first paid, and in part, to
the lack of a pre-1955 division of commercial and concessional exports to
specific importers. A breakdown of total U. S. exports into two groups,
(1) exports under P.L. 480 and the Mutual Security Act, and (2) other or
commercial exports, facilitates consideration of the effects of export sub-
sidies upon commercial cotton exports. Commercial cotton exports increased
abruptly from 1.0 million bales in 1955-1956 to 4.3 million bales in 1956-
1957. Throughout the period during which equrt subsidies were in effect,
1956-1962, U. S. cotton exports maintained a substantially higher level
than during the seven preceding years. Average U. S. commercial exports
from 1949 through 1955, excluding 1950 when export limitations were in
effect, equalled 2.5 million bales or 60 percent of total U. S. exports;
the 1956 to 1962 average increased to 3.7 million bales for 65 percent of
total U. S. exports (see Table 23 for yearly data). The abrupt change in
the level of U. S. commercial exports after the initiation of export sub-
sidies provides strong evidence that export subsidies increased U. S,
commeréial exports and/or countered the retarding effects of the price
support program.

Several observations can be made pursuant to the data presented in
Figures 2-5 and Table 20 above. It is clear that the increase in imports

from the United States by France and Italy, and the subsequent decrease

R,
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Table 23. U. S. Cotton Exports, 1949 to 1962 — Total,
Commercial, and Concessional Sales (figures in thousands of bales)

U.S. Com- U.S. Grants
Total U, S. mercial (2) as a and Conces- (3) as a
Aug. 1- Exports Exportsb Percentage sional Sales® Percentage
July 313 (1) (2) of (1) (3) of (1)
1949-50 5,771 2,358 40.9 3,413 59.1
1950-51 4,108 2,158 52.5 1,950 47.5
1951-52 5,520 4,677 84.7 843 15.3
1952-53 3,048 1,959 64.3 1,089 35.7
1953-54 3,761 2,914 77.5 847 22.5
1954-55 3,446 1,824 52.9 1,622 47.1
1955-56 2,215 986 44.5 1,229 55.5
1956-57 7,598 4,339 57.1 3,259 42.9
1957-58 5,717 3,667 64.1 2,050 35.9
1958-59 2,789 990 35.5 1,799 64.5
1959-60 7,182 5,935 82.6 1,247 17.4
1960-61 6,632 4,895 73.8 1,737 26.2
1961-62 4,913 3,777 76.9 1,136 23.1
1962-63 3,351 2,126 63.4 1,225 36.6

aTotal export figures are based on August 1 to July 31 data— U. S.
commercial exports and U. S. grants and concessional sales, are based
on data from July 1 to June 30.

bCommercial exports are total exports minus exports under P.L. 480,
the Mutual Security Act, and Army Civilian Relief.

cIncludes exports under P. L. 480 (Titles I, II, IlI, and 1V), the Mutual
Security Act, and Army Civilian Relief.

in imports from other exporters (for Italy) between 1955 and 1956, is largely
a result of increased U. S. P.L. 480 sales rather than of commercial sales
and export subsidies. On the other hand the increased imports by Belgium,

Japan, and "Selected Others" comes largely from export subsidy-promoted
U. S. commercial sales. Again in 1959 the surge in U. S. commercial ex-

ports occurred for the five importing groups shown in Table 20; the 1959 in-

crease may also be a reflection of a two cent per pound increase in the
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subsidy rate over the 1958 marketing year. The price ratios shown in
Table 22 also reflect the changes in the subsidy rate and the consequent
increases or decreases in U. S. exports (the higher the price ratio the
greater the U, S. price advantage, and vice versa). Figure 2 shows that
Italy and "Selected Others" substantially increased cotton imports be-
tween 1956 and 1962. To the extent that the United States shared in
this increase, as shown in Figures 3 and 5, commercial exports, en-
couraged by export subsidies, accounted for the major part of the U. S.
share,

An overriding impression is the importance of federal financial aid
in the export of raw cotton. During the 1962-1963 export year, total fed-
eral assistance to cotton exports (export subsidies and all P.L. 480 titles)
amounted to 74 percent of the total value of U. S. cotton exported (see
Table 21). For the eight year period 1955 to 1962, federal assistance to
cotton exports in the form of export subsidy payments, P.L. 480 Titles I,
II, III, and IV, and Mutual Security Act exports averaged $429 million per
year, or 61 percent of the average value of total U. S. cotton exports for
that period.

In summation, the "Trend Analysis" supports the general hypothesis
that U. S. government cotton export policy does affect the export prices
and quantity exported of domestic and foreign cotton. The export restric-
tion program of 1950, and more importantly, the initiation of export sub-

sidies to make U. S. cotton price competitive, resulted in substantial
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export price adjustments for the U. S. and the competing cotton exporters,
in particular short staple cotton exporters. The effect of export subsidies
on the price of long staple cotton is less obvious as the substitution be-
tween the two qualities has not been large given the historical price spread.
No price effects were discernable as a result of P.L. 480 exports, although
one might expect that some downward pressure on prices occurred during
1956, when P,L. 480 exports apparently adversely affected the commercial
exports of U. S. competing exporters. But any possible price effects were
masked by the direct price effects of U. S. export subsidies. Indeed, during
the surplus disposal phase of P.L. 480, especially 1956-1957, the program
did not remain insulated from the commercial market. However, during the
late 1956'5 and early 1960's the insulation of P, L., 480 exports from the
commercial market appears to have been accomplished to a substantial de-
gree,

The primary effect of U. S. export subsidies is on the price and quan-
tity flow of U. S. cotton through commercial channels. The rate of the sub-
sidy and the quantity exported appear highly related — in quantity terms
commercial exports have increased substantially since the initiation of the
subsidy program. The effect of U. S. export policies on the quantity of
foreign cotton exports has been reduced by the expanding world consump-
tion of cotton and by the general price decrease of the competing countries’
cotton. Thus the quantity of foreign cotton exports continues to increase

but perhaps at a slower rate than if U. S. cotton exports were not subsidized.




99

The above analysis has necessarily been general, because of the im-
possibility of examining more than one or two variables simultaneously.
With many variables affecting the system, it is desirable to consider jointly
a number of the factors affecting price and quantity exported in order to
determine the relative importance of these variables, and whether the ef-
fect of a particular variable on price or quantity, when considered in a
system of variables, exhibits the same characteristics as when examined

singly in the "Trend Analysis." With this objective in mind, we now turn

to the regression analysis.

Multiple Regression Analysis

Multicollinearity

Before the results of the regression equations can be considered, a
statistical problem requires brief discussion in order to clarify what can
be concluded from the statistical model. The problem, discovered early
in the statistical analysis, is that of multicollinearity. This is "the name
given to the general problem which arises when some or all of the explan-
atory variables in a relation are so highly correlated one with another that
it becomes very difficult, if not impossible, to disentangle their separate
influences and obtain a reasonably precise estimate of their relative ef-
fects. ndl This statistical problem is such that estimates of structural

coefficients (such as export price elasticities), which can normally be

41]. Johnston, Econometric Methods (New York: McGraw-Hill Book
Company, Inc., 1963), p. 201.
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determined from the appropriate partial regression coefficients, cannot be
relied upon as being "good" estimates. Thus the statistical model as de-
veloped, and the results from it, must be viewed as a determination of the
relative importance of specific independent variables as reflected by the
coefficients of partial correlation. The coefficients of partial correlation
are not free from the effects of multicollinearity, but they are unitless and
therefore more clearly represent the relative importance of the independent
variables.

Multicollinearity occurs among some variables of special interest in
this study; in particular the following U. S. policy-determined variables
are highly intercorrelated: the value of P.L. 480 exports, export subsidy
rates, value of export subsidy payments, and U. S. export prices. In addi-
tion, the U. S. export price tends to be highly correlated with the cotton
export prices and the rate of export taxes of competing cotton exporters.
Thus, when more than one of these highly interrelated variables are des-
ignated as independent variables in a particular equation, the standard
errors of the partial regression coefficients increase markedly, thereby
decreasing the confidence that can be placed in the statistical signifi-
cance of the estimates. 42 In addition, when the simple correlation be-
tween two independent variables is high, overlapping effects between the
two variables are possible; such effects might be reflected in the signs

of the coefficients. If one of the two correlated independent variables is

421hid. , p. 206.
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dropped from the equation, then the remaining variable acts as a proxy for
the deleted variable as well as for itself. Therefore, the partial regression
coefficient is related to the combined effect of the two variables, rather
than to the single variable retained in the equation; the partial regression
coefficient is, as a result, biased since we do not know to what extent it
reflects the retained variable and to what extent it reflects the deleted
variable.

The problem of multicollinearity is present in all of the equations of
the model except (12). The interpretation of the results is modified to
take account of this fact. Results presented in the text include the par-
tial correlation coefficients and the coefficients of multiple determination
corrected for degrees of freedom; analysis is based on these results. 43
Results of the test for the composite effect of U. S. policy variables are
also contained in the analysis — multicollinearity affects this test but the
bias should be in the direction which would indicate that the composite
effect of the U. S. policy variables is not significantly different from zero
(at some given significance level), when in fact the composite effect may
be significantly different from zero (an underestimation of the statistical

significance level).

Statistical Results
The statistical model results, discussed below, are summarized in
Tables 24 through 30. Price and export quantity equations are considered

jointly for each of the six countries studied.

3Complete regression equation results are presented in the Appendix.
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The primary interest underlying the development of equation (1), es-
timation of the U. S. export price, relates to the importance of U. S. gov-
ernmental programs in the determination of the export price level. Of
particular interest are the effects of P.L. 480 exports and cotton export
subsidies. The results presented in Table 24 indicate that the rate of
export subsidy is the most important variable in explaining the variation
of U. S. export prices, relative to the other variables considered. How-
ever, the value of P.L. 480 exports contributes little to the explanation
of the price variation, and in fact surpasses only U. S. stock accumula-
tions in relative importance. World cotton production is of substantial
importance in the explanation of the relationship. Domestic price sup-
port levels rank fourth in importance out of the seven variables considered;
in addition, the direction of the price support effect is contrary to that
expected (negative sign). No obvious explanation of this reaction is ap-
parent, but a plausible hypothesis is that domestic price supports encour-
age increased output, which in turn results in a downward pressure on
prices. Since the domestic price is supported and therefore cannot fall
appreciably, the downward pressure on price shifts to the export price,
which can decline by the amount of the export subsidy; as CCC stocks
increase there is the tendency to increase the export subsidy rate and
thus decrease export prices. Because the domestic and foreign markets
are to some degree separated, by virtue of the export subsidy, domestic

price supports may have a depressing effect on the export price. Finally
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the statistical test pertaining to the effect of the composite of U. S. policy
variables in equation (1) indicates that the effect of the three variables
X11+ X)2. and Xyg is significantly different from zero at the .05 level of

significance.

Table 24. Partial Correlation Coefficients for U. S. Cotton Export
Price, Equation (1). The U. S. Export Price is the Dependent Variable.

Partial
Independent Correlation Expected
Variables Coefficient Sign
X3 U. 8. stocks -0.0102 (-)
X4 U. S. production minus consumption 0.1638 (-)
X5 World production -0.7513 (-)
X11 Stocks of major consumer countries -0.4325 (-)
Xyo U. S. price support level -0.4176 (+)
Xy 3 Value of P.L. 480 exports -0.1069 (-)
X, Rate of U. S. export subsidy -0.8280 (<)

R2 = 0.9336

The effects of U. S. policy variables on U. S. exports follow the same
general pattern exhibited by prices (see Table 25). The relative effect of
the export subsidy is especially dominant with respect to both total and
commercial cotton exports. The stocks on hand in major consumer countries
are second in importance, but for reasons that are not clear the signs do
not conform to those expected. The variables relating to P.L. 480 actions
are also relatively important in the explanation of the variation in U. S.

cotton exports; however, the contrary signs for X; 3, value of P.L. 480
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Title I, II, and IV exports, and X;g, U. S. export price, require some ex-
planation. The apparent reason for the positive sign for "export price"
is the "identification problem" cited by Working in 1927, 44 A possible
explanation for the negative sign on the variable "value of P.L. 480 ex-
ports (except barter)" in equation (2) is suggested by the negative sign
of that variable in the commercial exports equation (9). If P.L. 480 sales
are not sufficiently insulated from the commercial market then one would
expect that commercial exports would be adversely affected, as is indi-
cated by the negative sign. And, if commercial exports are a sufficiently
large part of total exports, then it may be possible that the negative ef-
fect of P. L. 480 exports would be reflected in total cotton exports. Es-
sentially such a statement implies that the negative effect on exports
through commercial sales outweighs the positive effect on exports through
concessional sales and grants. In general we can say that these results
suggest far more interaction between the commercial market and the con-
cessional sale exports than U. S. policy makers accept. As was the case
with the export price, the composite effect of the U. S. policy variables,
with respect to total and commercial exports, is significantly different from
zero — equation (2) at the .01 level of significance, and equation (9) at the

. 05 level of significance.

445- J. Working, "What Do Statistical 'Demand Curves' Show?" The

Quarterly Journal of Economics, XLI (1927), 212-215. The regression co-
efficient may reflect the effects of the demand and/or supply schedules
depending on the relative stability of the two functions — for example, if
the demand function is not stable then the regression coefficient may re-
flect the movement of the demand function along the supply schedule and
thus yield a positive sign.
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Table 25. Partial Correlation Coefficients for U. S. Total
Cotton Export Quantity, Equation (2), and for U. S.
Commercial Cotton Export Quantity, Equation (9).

Total U. S. Cotton Exports and Commercial U. S.
Cotton Exports are the Respective Dependent Variables.

Partial
Correlation
Coefficient
Independent Total Commercial Expected
Variables Exports Exports Sign
X3 U. S. cotton stocks 0.3596 0.0350 (+)
X4 U. S. production minus consumption 0.1965 (+)
X World production 0.6092 0.1941 (+)
X1 Stocks inmajor consumer countries 0.8048 0.6857 (-)
Xy U. S. price support level -0.0195 (-)
Xy 3 Value of PL 480 export (minus barter) -0.7462 -0.5836 (+)(-)
Xy 4 Value of export subsidies 0.9478 0.8660 (+)
X, 5 Value of PL 480 barter exports 0.6438 - (+)
' X18 Estimated U. S. export price 0.7706 0.4169 (-)
R 0.8434 0.6561

The export price of Egyptian cotton (see Table 26) is most affected by
the U.A.R.'s export tax, while the U. S. export price is second in relative
importance. Public Law 480 barter exports rank third in relative importance;
however, the sign is contrary to that expected. United States policy vari-
ables rank far down in their influence on the quantity of Egyptian cotton
exported (see Table 27). The effects of domestic stocks, production and
consumption, and world production rank well above the effects of U. S. ex-
port quantity and U. S. export price in the explanation of the U.A.R.'s

cotton export variation. The composite effect of the U. S. policy variables
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is significantly different from zero at the .01 level of significance with
respect to the U.A.R.'s export price; however, the composite effect on
the quantity of exports is not significantly different from zero at the .05
level of significance.

United States policy variables appear as important variables in the
determination of Mexican cotton export prices. Public Law 480 barter ex-
ports and the U. S. export price rank second and fourth out of the seven
variables (see Table 26); these two variables as a composite show a sta-
tistically significant effect on the Mexican export price at the .05 sig-
nificance level. Unlike the other five countries studied, Mexico's pro-
duction and consumption appear as important variables in the export price
determination. Mexican export variation is apparently affected very little
by U. S. policy actions (see Table 27). As with the U.A.R., Mexican
export volume is affected largely by the net available for export from cur-
rent production, world production, and domestic stocks. The composite
effect of U, S. export quantity and price on the quantity of cotton exported
is not significantly different from zero at the .05 level of significance.

The Pakistani case differs somewhat from the previous cases in that
U. S. policy variables are relatively unimportant in the explanation of the
variation in the export price level. In fact, all variables except the ex-
port tax rate exhibit a partial correlation with respect to the export price
of less than 0.25. With regard to the quantity of Pakistani exports, the

U. S. export price exhibits a partial correlation of 0.80; however, it is of
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relatively minor importance when compared to the level of explanation
contributed by domestic stocks, production and consumption, world pro-
duction, and stocks of major consumer countries. The composite effect
of the U. S. policy variables does not have an effect significantly dif-
ferent from zero, at the .05 level of significance for either the price or
the export equations.

For Brazil, the U. S. export price ranks relatively high in the explana-
tion of the export price variation, but as with Pakistan, the composite ef-
fect of the U. S. variables is not significantly different from zero at the
. 05 level of significance. The cotton export equation from Brazil indicates
practically no explanation of the export variation (ﬁz = 0.05). The equa-
tion does show the general pattern prevalent in previous export equations
— the most important variables in the relation tend to be domestic supply
variables.

The export price results for Sudan follow the general trend exhibited
by the U.A.R., Mexico, Pakistan, and Brazil. The Sudanese analysis is
similar to those of the U.A.R. and Pakistan, in that the rate of the export
tax provides the largest relative explanation of the variation in export
price. The U. S. policy variables rank second and third in relative im-
portance in the explanation of the variation in Sudan's cotton export price
level. In addition the variable "U. S. cotton exports" ranks high in the
explanation of Sudan's cotton exports. However, the composite effect of
the U. S. variables is not significantly different from zero at the .05 level

of significance.

- o
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Terms of Trade

The results of the cotton income terms of trade equation (10) and the
value of cotton exports equation (11) are at best "mixed" (see Tables 28
and 29). The level of explanation achieved as measured by the §2 is con-
sistently poor for Brazil and Sudan. The signs of the coefficients are not
generally consistent with those expected. The high level of multicollin-
earity (on the order of 0.7 to 0.9) between the U. S. export price and the

country "i" export price, and to a lesser extent between U. S. export price
and U. S. export quantity, may account for the contrary signs of the coeffi-
cients. No other plausible explanation is apparent. One general state-
ment can be made pertaining to the results of equations (10) and (11). The
two price variables, X;g and X;g, generally exhibit the largest partial cor-
relation coefficients. This effect is expected since the price for country
"i" is also reflected in the level of the cotton income terms of trade index,
and therefore should be an important variable in the explanation of the var-
iation in the index.

Equation (12), a simple regression equation exploring the effect of
cotton income terms of trade variation upon the total income terms of trade,
provides quite reasonable results (see Table 30). This equation should
reflect the importance of cotton in a country's export package (Table 31
presents the value of cotton exports as a percentage of the value of total

exports by country), and indeed the results do reflect the expected rela-

tionship. The regression coefficients (bi) are significantly different from

e
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The Total Income
Terms of Trade is the Dependent Variable.

Regression Coefficients by Country for Total Income
Terms of Trade, Equation (12).

Regression Coefficients

bj
(Cotton Income Elasticity of

Country Constant Terms of Trade) Adjustment rl
U.A.R. 25.7223 0.6471 0.743 0.8017

(14.3992) (0.1216)
Pakistan 101.8778 0.2391 0.381 0.8320

(11.6403) (0.0340)
Brazil 94,9031 0.0183 0.059 0.1009

(6.5240) (0.0172)
Sudan 35.3118 0.6746 0.718 0.7220

(18.9588) (0.1395)

Table 31. Value of Cotton Exports as a Percentage of the
Value of Total Exports by Country, 1951 to 19629

Year U.S. U.A.R. Mexico Pakistan Brazil Sudan
1951 7.6 81.8 22.9 32.2 11.3 76.2
1952 5.7 88.5 24.3 49.3 2.5 70.6
1953 3.3 85.7 24.0 44,9 6.6 62.3
1954 5.2 82.8 27.3 31.1 14.3 55.8
1955 3.0 78.5 29.0 26.9 9.2 62.3
1956 3.8 70.2 29.9 22.5 5.8 63.9
1957 5.1 72.9 23.4 20.7 3.2 46.8
1958 3.7 67.6 25.9 17.0 2.1 56.0
1959 2.5 72.0 26.5 7.9 2.9 63.1
1960 4.8 70.7 20.7 11.3 3.8 54.7
1961 4,2 65.3 19.4 5.4 7.8 52.8
1962 2.5 53.0 23.5 9.9 9.2 58.1
Average 4.2 74.1 24.8 25.1 7.4 60.3

aThe averages are computed from data presented in: United Nations,
Statistical Yearbook, ST/STAT/S797Y, selected issues, 1952-1964; and

United Nations, Yearbook of International Trade Statistics, ST/STAT/
Series G, selected issues, 1952-1963.
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zero at the .01 level in all cases examined except for Brazil, where (bi)
is not significantly different from zero at the .05 level of significance.
This appears consistent with the data on the relative importance of cotton
in each country's export package. The elasticities of adjustment also ap-
pear to be at a reasonable level. For example, a 1 percent increase in the
U.A.R.'s cotton income terms of trade results in a 0.7 percent increase
in the total income terms of trade. But in Pakistan where cotton is a rela-
tively less important export, a 1 percent increase in the cotton income
terms of trade increases the total income terms of trade index by only 0.4
percent.

The results of equation (12) are highly reasonable; the results of equa-
tions (10) and (11) are less so. Greater refinement in the independent vari-
ables plus some statistical modification of the model might provide a more
meaningful explanation of the variables affecting the cotton income terms
of trade; such an expansion cannot be undertaken in this study. Further
study in this area appears to be particularly relevant for the U,A,R, and

Sudan.

Recapitulation

The most obvious principle running through the analyses is U. S. "price
leadership" in the world cotton market. Clear examples of the U. S. in-
fluence appear in the "Trend Analysis" with the initiation of export alloca-
tions, and the later initiation of export subsidies. In the regression model,

this principle is manifest in the high relative importance of the U. S. export

r.id
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price in the explanation of price variation of competing exporters, and in
the high relative importance of the U. S. export subsidy on the U. S. price
and quantity of cotton expo;ts.

Public Law 480 concessional sales have not had a major influence on
U. S. cotton prices; therefore, one might expect little influence upon the
prices of competing exporters. The "Trend Analysis" indicates that con-
cessional sales did increase the quantity of U. S. exports and decreased

the quantity of exports from competitors during the early stages of P.L.

480; by the late 1950's this market disruption had apparently diminished.
However, the regression analysis indicates that P.L. 480 concessional
sales adversely affected U. S. commercial exports as well as total cotton
exports. The adverse effect on U. S. commercial exports is expected (when
other variables are taken into consideration, the concessional sales have
a retarding effect on the expansion of subsidized commercial exports). The
adverse effect of concessional sales on total U. S. cotton exports suggests
the possibility that U. S. concessional sales have a greater effect on cot-
ton exports than policy makers have realized, or been willing to accept.
The effect of U. S. policy variables (reflected in the U. S. export
price and the quantity of U. S. cotton exported) on the quantity of cotton
exported by competitors is in general of relatively minor importance. Ap-
parently U. S. policy actions affect the quantity of competing exports on
a short-term basis, but because of price adjustments over the longer run,

competing cotton continues to move into the export market in increasing
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quantities. Such factors as domestic stock accumulations and yearly varia-
tions in production and consumption are found to influence the variation in
the export quantity of U. S. competitors much more than are the U. S. policy
actions per se. A country "i" variable of particular importance in the ex-
planation of price variation is the rate of the export tax applied to cotton.
In this connection it is also interesting to note that there is a high positive
relationship between the U. S. export price level and the export tax rates;
likewise there is a high negative relationship between U. S. subsidies and
the export tax rates. The variation of the tax rate by country "i" may pro-
vide flexibility in countering U. S. policy moves.

The expected differential in the effects of U. S. policy actions on the
long and short staple cotton exporters is suggested by the results of the

"Trend Analysis." The price adjustments of short staple cotton exporters
are more closely related to U. S. price variations than are the price ad-
justments of long staple cotton exporters.

A more complete recapitulation, drawn in conjunction with a summary

of recent export trends, an outline of the theoretical basis of the study,

and a review of the analyses, is presented in the following chapter.



CHAPTER V

SUMMARY, IMPLICATIONS, AND CONCLUSIONS

Objectives

The consequences of U. S. agricultural legislation since 1930 have
not been isolated in the U. S. farm and non-farm economies. This is es-
pecially true of cotton policy. Federal government price supports on do-
mestically produced cotton have resulted in U. S. cotton prices which are
above world prices, and have encouraged the expansion of domestic pro-
duction, in spite of acreage controls. By the mid-1950's, after the pres-
sures of war and post-war recovery had been relieved, the inconsistency
of high domestic price supports, a general abundance of cotton fiber on
the world market, and a continued high level of commercial raw cotton
exports, was realized by policy makers. This realization was stimulated

by record United States raw cotton stock accumulations in 1955 and 1956.

Because supply control through acreage restrictions had been in effec-

tive, and since more effective forms of supply control were politically un-

acceptable, policy makers turned to the export market in order to dispose

of the excess stocks. Two major export policy actions were initiated during
the 1950's. In July 1954, Congress passed the Agricultural Trade Develop-
ment and Assistance Act, with sales for local currency as a major provision.

During 1956, export subsidies on commercial cotton exports were initiated;
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this action made U. S. commercial cotton exports more competitive on the
world market. Such export policy actions might be expected to have ad-
verse effects on U. S. cotton export competitors.

The objectives of this study were (1) to identify the major effects of
U. S. export policy actions on five competing exporters (U.A.R., Mexico,
Pakistan, Brazil, Sudan), (2) to explore the changes in the export market
share held by the United States and the five competitors, and (3) to examine

possible policy implications evolving from the study.

Summary of Major Trends Related to Cotton Exports

Even though world cotton acreage has remained relatively stable over
the past three and a half decades, output has more than doubled. This
change, impressive as it is, appears more dramatic when one considers
the sources of the change. For example, U. S. acreage has decreased
by more than half, yet yields have more than doubled; thus production has
remained nearly stable. The U.A.R. has remained practically stable both
in acreage and production since 1925-1929. Dramatic changes have oc-
curred in Mexico, Brazil, Sudan, and numerous other "emerging nations"
of Africa, the Middle East, and Latin America. Acreages have expanded
many-fold as a result of irrigation and other technological advances. Yields
have also increased, thus compounding the expansion in production.

The end result of these changes is that the United States, the pro-
ducer of over 50 percent of the world's cotton supply during the 1920’'s,
is becoming less important in the world market, producing approximately

30 percent of the world total during 1960-1962.
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A phenomenon similar to that in cotton production has occurred in cot-
ton exports. Total world trade in raw cotton, after being restricted by the
depression of the 1930's and World War II, has moved upward over the past
15 years; the current level exceeds the pre-depression level. But, the
U. S. share of the world market has declined markedly — from 59 percent
during 1925-1929 to 31 percent during 1960-1962. Correspondingly, there
has been a substantial shift of the world market share to Mexico, Brazil,
and Sudan, and to other African, Middle Eastern, and Latin American
countries; in addition, since World War II, the U.S.S.R. has become an
important exporter of raw cotton, most of which is exported to Eastern
European countries.

Although the declining world market share of U. S. cotton exports was
and is of concern to U. S. policy makers, it was the rapid accumulation
of excess cotton stocks that motivated the changes in U. S. cotton export
policy in the mid-1950's. The United States is, though not by choice,
becoming more and more the storehouse for world cotton. The smaller
producing countries tend not to have adequate storage facilities for large
quantities of cotton, so the inventories of these countries tend to remain
very stable over time and at a level considerably lower than that of the
United States.

Cotton consumption in the world aggregate has increased substantially
during the past 30 years. Most of this increase in consumption is accounted

for by the less developed countries. The countries of Western Europe and
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Northern North America have had only minimal increases in total cotton
consumption; per capita cotton consumption and cotton consumption as
a percentage of total fiber consumption are declining steadily. The im-
pact of man-made fibers on cotton consumption in the developed countries
is dramatic; cotton consumption has suffered accordingly. Factors ap-
pearing to contribute to the substitution of man-made fibers for cotton
are: (1) the relatively high price of cotton in the United States and on
the world market (United States domestic price supports are a primary
cause of the high price), and (2) numerous desirable manufacturing and
use advantages inherent in man-made fibers.

United States agricultural policy is central to this study. Because
the United States is the primary cotton producer and exporter, the imposi-
tion of domestic price supports in effect resulted in a support on the world
price level. More specifically, the domestic support price put a floor
under the price at which U. S. cotton could be sold on the world market,
The U. S. price floor resulted in higher prices for the cotton of competing
exporters — a price umbrella was maintained as a result of the U. S. do-
mestic price support and because of the importance (size) of the U. S.
market share.

As a result of rapidly expanding stock piles of agricultural commodities,
especially cotton, wheat, and feed grains, the U. S. Congress passed the
surplus disposal Agricultural Trade Development and Assistance Act of

1954 (P.L. 480). The major title of the Act provided for the export of cotton
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and other commodities to be paid for in foreign currency; such exports
were not to disrupt normal market channels. Through 1957 the intent and
implementation of the Act remained surplus disposal, but after 1957 the
intent and implementation increasingly emphasized economic aid and de-
velopment. During 1956 export subsidies were applied to all qualities
of U. S. upland cotton. The subsidy made it possible for U. S. cotton
to compete more effectively with foreign cotton on a price-quantity basis;
the price umbrella for foreign competitors was lowered.

An examination of the effects of these two U. S. export policy actions,
plus a consideration of the effect of U. S. cotton export quotas during 1950
on major competing cotton exporters, constitutes the focal point of this

thesis.

Theoretical Basis and Hypotheses

The fact that the United States is the largest single exporter of raw
cotton indicates that institutional changes made by the United States with
respect to the world cotton market should logically affect the cotton ex-
ports of competing countries. The theoretical basis for this contention
is that the United States is a world cotton "price influencer" by virtue of
its importance in the market and the ability and willingness of the federal
government to enter into cotton export affecting policies.

Five specific hypotheses are postulated in the study. The basic theme
of these hypotheses is: Variations in U. S. cotton export policy during the

1950's (P.L. 480 concessional sales and export subsidies) explain a
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significant portion of the variation in the U. S. export price and quantity
during the 1950's. Therefore, these policies adversely and measurably
affect the prices and/or quantities of raw cotton exported by the five major

export competitors studied.

The Analytical Approaches

Two analytical procedures are utilized in the study. The first uses a
graphic and tabular presentation of relevant variables related to major
price and quantity export trends from 1950 through the 1962 market year.
Three specific U. S. policy actions are examined — (1) the restriction of
U. S. cotton exports by the imposition of export allocations in September
1950, (2) the initiation of P.L. 480 in July 1954, and (3) the re-inauguration
of export subsidies in February 1956. The second procedure supplements
the first. A statistical model of the cotton export market is developed,
based upon a set of multiple regression equations, and supplemented by
the recursive estimation of certain export price and export quantity vari-

ables. Twelve equations are developed in the system.

Summary of Results

One characteristic of the world cotton market became increasingly
apparent throughout the study, especially in the "Historical Perspective"
of Chapter I — namely the gradual shift in the market share of the major
raw cotton exporters. Two countries which have historically dominated
cotton exports — the United States for short staple and the U.A.R. for long

staple cotton — have experienced a gradual decline in their market shares
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over the past 20 to 30 years. This is especially true of the United States,
whose export market share has dropped to slightly over half of its 1925-
1929 market share. Mexico and Brazil over the same period substantially
increased their market shares. Sudan and other African and Middle-Eastern
countries were insignificant cotton exporters during the 1920's and 1930's;
their relative importance in the world market increased significantly (in
an economic sense) after the end of World War II.

The effects of U. S. export allocation quotas, as revealed in the "Trend

Analysis," were manifest in the price reactions of competing cotton-producing
countries. The initiation of export quotas (to protect the short U. S. supply
at the outset of the Korean conflict) in conjunction with the speculative
building of inventories by consumer countries because of the Korean situa-
tion, resulted in sharp price increases on the world market. When the ex-
port quotas were cancelled in August 1951, 11 months after their initiation,
prices turned sharply downward, with the exception of Brazilian cotton prices.
During the period of the U. S. export quotas, Brazil initiated high domestic
price supports to encourage domestic production. The fall in world prices

in mid-1951 left Brazilian domestic and export prices well above the level

of comparable qualities of other exporters. Consequently, during the period
of domestic price level and domestic production adjustment, Brazilian ex-
ports fell while stocks rose appreciably.

The effects of U. S. concessional sales, specifically P.L. 480, are

less obvious than the effects of export quotas. During the early years of
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P.L. 480 its primary function was the disposal of U. S. agricultural sur-
pluses. Despite the stated objective that normal commercial export channels
were not to be disrupted, the results indicate that concessional sales were
substituted for regular commercial imports by cotton importing countries —
commercial trade channels were disrupted. The demand for commercial
cotton by importers shifted to the left, thus decreasing commercial imports
and exerting downward pressure on cotton prices. Because the aggressive
implementation of P.L. 480 and the initiation of export subsidies occurred
during the same year, 1956, the relative magnitudes of the price effects
for the two programs are mixed. However, sufficient data are available
to permit an examination of the quantitative effects of P.L. 480. During
1956, P.L. 480 concessional sale imports for several selected importers
generally resulted in relative and absolute decreases in imports from non-
U. S. exporters.

The predominant effect of the U. S. export subsidy is manifest in de-
clining price levels for U. S. and competing cotton. The price level for
short staple cotton producers appears more directly related to the U. S.
export price than does the price of long staple cotton producers, and thus
was more quickly affected by the initial subsidy and subsequent changes
in the subsidy level. Long staple cotton prices are not immune to the U. S.
price policy action however; although the two qualities are not perfect’
substitutes, a sufficiently wide premium between the two qualities will
encourage increased usage of short staple cotton. Long staple prices also

decreased from 1951 to 1962.
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The effects of the export subsidies on the quantity of cotton exported
are not entirely clear. United States commercial exports increased as a
result of the subsidies. Cotton exports of competing countries generally
continued to increase even though U. S. prices were at a more competitive
level; the magnitude of the increase by U. S. competing exporters may
have been retarded by the more competitive U. S. price. The extent to
which that is true cannot be ascertained here. The rapidity with which
an exporter competing with the United States can expand its exports is
also tied to the elasticity of production for cotton. In most countries,
other than the United States, this elasticity seems to be low, with the
possible exceptions of Mexico and Brazil.

Early in the development of the multiple regression analysis, a high
degree of multicollinearity was discovered among several of the independent
variables in the regression equations (especially the price and policy vari-
ables). Although two alternative models were considered (a crossectional-
time series regression model and a simultaneous equations model), the
recursive multiple regression form was used because of insufficient cross-
sectional data and because the simultaneous equation model does not ade-
quately account for the effects of multicollinearity.

The results of the statistical analysis, as indicated by the relative
levels of the partial correlation coefficients, support the results obtained

in the "Trend Analysis." The rate of the U. S. export subsidy and the

value of export subsidies were relatively important in the explanation of
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the variation in U. S. export price and quantity respectively. The value
of P.L. 480 exports exhibited relatively little effect on U. S. price vari-
ation, although a relatively greater explanation was provided for U. S.
commercial exports.

The variables indicating the greatest relative importance on the price
level of competing countries' cotton exports were the export tax rate of
the particular country, the U. S. export price, and the countries' domestic
production and consumption of cotton. The most important variables in the
explanation of the quantity of cotton exported from competing countries
were the domestic stocks levels, domestic production and consumption,
and world production level. The U. S. price variables generally exhibited
a greater influence on the quantity of competing exports than did the quan-
tity of U. S. exports.

The results of the two cotton income terms of trade equations were
quite heterogeneous — little can be concluded from them. However, the
statistical relationship between the cotton income terms of trade and the
total income terms of trade appears quite satisfactory as a reflection of

the importance of cotton in a particular country's export package.

Implications and Conclusions

The most significant fact emanating from this study is the verifica-
tion of the "price influencing" role played by the U. S. government in de-
termining U. S. cotton export prices and the cotton export prices of foreign

competitors. Two factors contribute to this "leadership" position. The

» 2y
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first is the traditional importance of the United States in the export market.
The second is the willingness with which the U. S. government has entered
into domestic programs to support crop prices without effective supply con-
trols, while at the same time accepting the responsibility for maintaining
or disposing of excess stocks. This willingness is clearly exhibited by
the fact that nearly 75 percent of the value of all cotton exported during
1962-1963 was accounted for by some form of government financing — con-
cessional sales, export subsidies, or P.L. 480 long-term loans.

A continuation of the traditional level of importance for U. S. cotton
in the future export market is not assurred; the trend has moved steadily
downward in recent decades. Although it is unlikely that the United States
will be surpassed, at least in the near future, as the major producer and
exporter of raw cotton, the trends indicate that foreign competitors are
likely to become increasingly important. As the U. S. position becomes
relatively less important, we may expect a declining influence of U. S.
policy actions on the prices of its competitors. However, changes in the
degree of U. S. governmental involvement in the export market are of key
importance. If the United States maintains a level of exports equal to
three to five million bales of cotton per year, its relative share of the
world market will remain substantial enough that government policy actions
will not likely remain insulated from the world market. Thus, U. S. cot-
ton will continue to be viewed as the "price leader" in the export market.

In this connection, the 1965 Agriculture Bill which substantially lowers
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domestic price supports in favor of direct payments to producers suggests
that the Congress is becoming less willing to provide a price umbrella for
the world market.

The results of this study further indicate that export aid and develop-
ment exports can be judiciously managed so that the commercial export
market is not greatly disrupted. The 1956 experience with P.L. 480 indi-
cates, however, that such a program can be quite disruptive in its effect.

Except for the United States, raw cotton exporting countries tend to

fall in a category of "developing nations." Cotton exports are the primary
source of foreign exchange earnings for many of these countries. The
basic policy implication deriving from this fact and from the results of
this study is that U. S. policy makers should constantly keep in perspec-
tive the potential consequences, whether adverse or favorable, on com-
peting exporters of any particular cotton export policy action. The posi-

tion of "price leadership" under such circumstances carries with it the

necessity for responsible action.
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Table 1. Regression Equation Results for the U. S., Equation (1).
The U. S. Cotton Export Price is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant 111.2337 27.2889
X3 -0.0000 0.0005 -0.0102
X4 0.0002 0.0005 0.1638
Xsg -0.0008 0.0004 -0.7513
X11 -0.0022 0.0023 -0.4325
X12 -0.8030 0.8736 -0.4176
X3 -0.0049 0.0229 -0.1069
Xo0 -0.1251 0.0423 -0.8280

2 =2

R =0.9759, R™ =0.9336

Table 2. Regression Equation Results for the U. S., Equation (2).
The U. S. Quantity of Cotton Exported is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant -49,386.4763 26,101.7887
X3 0.0980 0.1271 0.3596
X5 0.6185 0.4026 0.6092
X11 3.7568 1.3855 0.8048
X13 -22.7839 10.1628 -0.7462
X4 31.1438 5.2416 0.9478
Xig 32.9285 19.5690 0.6438
X8 414.6317 171.4358 0.7706

R% = 0.9431, R%=0.8434
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Table 3. Regression Equation Results for the U.A.R., Equation (6).
The U.A.R, Cotton Export Price is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant -190. 2149 198.9331
X3 -0.0033 0.0135 -0.1223
X4 -0.0114 0.0090 -0.5386
Xg 0.0037 0.0032 0.5022
X)) 0.0012 0.0087 0.0707
X5 0.1782 0.1385 0.5410
X7 3.4934 1.7282 0.7109
Xi8 1.9305 1.3122 0.5926

2 =2

R™ =0.8556, R™ =0.6030

Table 4. Regression Equation Results for Brazil, Equation (7).
The Brazilian Cotton Export Price is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant -23.2427 147.1154
X3 -0.0032 0.0045 -0.3003
Xy 0.0139 0.0073 0.6467
Xs -0.0003 0.0022 -0.0508
X11 0.0016 0.0067 0.1048
X1s5 0.0418 0.0991 0.1853
X8 1.5674 1.0958 0.5388

R% = 0.9038, R%=0.7883
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Table 5. Regression Equation Results for Mexico, Equation (3).
The Mexican Cotton Export Price is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant 31.4434 38.4694
X3 -0.0142 0.0088 -0.6287
Xy -0.0039 0.0029 -0.5586
Xsg -0.0001 0.0007 -0.0783
X11 0.0000 0.0020 0.0118
X5 -0.0400 0.0260 -0.6099
X7 1.1292 1.6775 0.3190
X8 0. 3869 0.3900 0.4444

2 =2

R™=0.9843, R =0.9568

Table 6. Regression Equation Results for Pakistan, Equation (3).
The Pakistani Cotton Export Price is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant 20.5898 116.7130
X3 -0.0094 0.0185 -0.2469
X4 0.0028 0.0070 0.1985
Xs -0.0001 0.0018 -0.0322
X11 0.0006 0.0055 0.0518
X5 -0.0353 0.0734 -0.2339
X17 1.6728 0.9296 0.6688
x18 0.3280 0.8576 0.1878

2 =2

R™ =0.9275, R™ =0.8006
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Table 7. Regression Equation Results for Sudan, Equation (3)
The Sudanese Cotton Export Price is the Dependent Variable.

——— —_—

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant -106.0676 168.4366
X3 -0.0145 0.0167 -0.3983
X4 0.0107 0.0139 0.3592
Xg 0.0019 0.0025 0.3592
X1 -0.0016 0.0078 -0.1024
X5 0.1159 0.1036 0.4879
X7 1.7165 1.0084 0.6481
X18 1.5943 1.2757 0.5300

2 =2

R =0.8725, R™=0.6494

Table 8. Regression Equation Results for the U.A.R., Equation (8).
The Quantity of U.A.R.'s Cotton Exported is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant -4,167.3053 1,470.7657
X3 0.9090 0.2021 0.9137
X4 0.4442 0.1178 0.8834
Xs 0.0814 0.0233 0.8676
X10 0.0433 0.0232 0.6821
X11 -0.0849 0.0836 -0.4531
X15 32.3327 17.2467 0.6839
Xi9 -7.2438 6.8368 -0.4681

2 =2

R™=0.9671, R™=0.9095
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Table 9. Regression Equation Results for Mexico, Equation (8).
The Quantity of Mexican Cotton Exported is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant -2,525.4875 2,173.0275
X3 0.7000 0.7159 0.4392
X4 0.9560 0.2873 0.8571
X5 0.0388 0.0304 0.5387
X10 0.0166 0.0396 0.2047
X11 -0.1036 0.1192 -0.3984
X5 20.8744 52.6308 0.1945
X19 3.0852 66.9247 0.0230

R% = 0.9678, R%=10.9113

Table 10. Regression Equation Results for Pakistan, Equation (8).
The Quantity of Pakistani Cotton Exported is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variables Coefficients the Coefficients Coefficients
Constant -1,749.3050 445, 4954
X3 0.7517 0.1687 0.9124
X4 0.8476 0.0526 0.9924
Xs 0.0323 0.0067 0.9230
X10 -0.0013 0.0074 -0.0909
X11 -0.1183 0.0285 -0.9011
Xis 14.0677 5.3547 0.7957
X19 -1.1837 3.8505 -0.1519

R% = 0.9971, R%=10.9919
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Table 11. Regression Equation Results for Brazil, Equation (8).
The Quantity of Brazilian Cotton Exported is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variable Coefficients the Coefficients Coefficients
Constant -689.5042 7,257.2776
X3 0.4606 0.3839 0.5145
X4 0.8320 0.8240 0.4507
X5 0.0109 0.1221 0.0446
X10 -0.0129 0.0874 -0.0734
X11 -0.1554 0.4343 -0.1762
X15 41.6519 88.0096 0.2303
X19 -35.6348 49,8134 -0.3368

2 =2

R" = 0.6541, R™ =0.0488

Table 12. Regression Equation Results for Sudan, Equation (8).
The Quantity of Sudanese Cotton Exported is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variable Coefficients the Coefficients Coefficients
Constant -780.5426 1,768.3334
X3 0.2655 0.3209 0.3823
X4 0.0171 0. 2901 0.0295
X5 0.0327 0.0244 0.5558
X10 -0.0487 0.0309 -0.6185
X11 0.0634 0.1027 0.2949
X15 -17.3494 21,4755 -0.3745
X19 10.4012 9.5064 0.4799

2 =2

R™=0.8818, R =0.6751
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Table 13. Regression Equation Results for the U. S., Equation (9).
The Quantity of U. S. Commercial Cotton Exports is the Dependent Variable.

Independent Regression Standard Errors of Partial Correlation
Variable Coefficients the Coefficients Coefficients
Constant -17,888.7893 33,759.7309
X3 0.0173 0.2848 0.0350
X4 0.1356 0.3908 0.1965
Xg 0.1331 0.3883 0.1941
X11 2.1913 1.3431 0.6857
X112 -16.8733 498.4700 -0.0195
X13 -15.9612 12.8227 -0.5836
X14 28.8068 9.6022 0.8660
Xig 216.2978 272.2717 0.4169

R% = 0.9062, R%=0.6561

Table 14. Regression Equation Results for the Cotton Income
Terms of Trade, Equation (10). The Cotton Income Terms
of Trade Index is the Dependent Variable for the
U.A.R., Pakistan, Brazil, and Sudan.

Independent Regression Coefficients
Variable U.A.R, Pakistan Brazil Sudan
Constant 106.1146 -1,120.6173 735.1848 129.0457
Standard error 59.0069 309.9371 748.9108 81.4312
X10 -0.0089 0.0072 -0.0299 0.0049
Standard error 0.0045 0.0195 0.0403 0.0061
Partial correlation -0.7050 0.1383 -0.2698 0.3112
X11 0.0187 0.0455 -0.1296 -0.0074
Standard error 0.0194 0.1051 0.2190 0.0269
Partial correlation 0.4345 0.1615 -0.2183 -0.1117
X18 -4,3413 38.3694 -13.8383 -5.4989
Standard error 2.2005 11.6497 25.7269 3.4030
Partial correlation -0.7023 0.7796 -0.1992 -0.5507
X19 3.7488 -4.7663 15.5082 -4,3651
Standard error 1.2256 9.0669 16.3084 2.2025
Partial correlation 0.8370 -0.1949 0.3382 0.6290

T{-Z 0.7326 0.7998 0.0000 0.4379
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Table 17. Value of Cotton Exports by Country and Year, 1950-1963
(figures in millions of dollars)®
Year U.S. U.A.R. Mexico Pakistan Brazil Sudan
1950 1,017 437 90 215 105 68
1951 1,138 477 131 246 200 137
1952 862 369 141 262 35 87
1953 517 351 140 197 102 80
1954 780 342 179 112 223 65
1955 469 329 234 108 131 90
1956 718 287 263 77 86 123
1957 1,048 359 170 74 44 69
1958 656 323 190 51 26 70
1959 445 332 199 25 37 121
1960 980 402 158 44 48 100
1961 875 317 161 22 110 95
1962 528 212 218 39 112 131
1963 576 278 194 69 114 134

a
These data are compiled from the United Nations trade statistics as

found in the Statistical Yearbook, ST/STAT/S797Y and the Yearbook of
International Trade Statistics, ST/STAT/Ser.G. The data are not strictly

comparable to U. S. Department of Agriculture data.
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Table 18. Total Income and Cotton Income Terms of Trade
Indexes by Country, 1951-1962 (base year = 1958 = 100)2

U.S. U.A.R. Pakistan Brazil Sudan

Year ti cTi tTi cTi tTi cTi tTi cTi tTi cTi
1951 79 162 143 174 301 569 93 513 119 162
1952 87 134 89 116 246 716 75 90 80 102
1953 95 85 92 117 208 552 95 305 123 115
1954 88 125 97 118 173 318 111 766 102 101
1955 91 75 95 110 181 285 110 498 125 139
1956 107 109 88 92 139 185 112 315 160 182
1957 112 154 97 105 129 156 103 158 106 89
1958 100 100 100 100 100 100 100 100 100 100
1959 98 69 108 115 108 52 111 155 165 185
1960 114 148 e e 129 86 104 192 139 136
1961 118 134 e e 129 41 110 417 149 141
1962 124 82 cee e 129 75 86 387

aIndexes are calculated from the U. N. "Unit Value" index of prices
for imports (denominator) and a computed index of total value of exports
(¢tT;) and total value of cotton exports (;T;), base 1958 (numerator).

Table 19. Export Tax Rate by Country
in U. S. Cents Per Pound, 1951-1962

Year U.S. U.A.R.8 MexicoP Pakistan® Brazild Sudan®
1951 0.00 10.68 5.94 15.01 1.51 14. 37
1952 0.00 5.88 4,58 7.80 1.37 6.07
1953 0.00 5.88 4,30 6.93 0.00 5.74
1954 0.00 5.88 4.53 6.93 0.00 5.74
1955 0.00 1.66 5.34 7.10 0.00 5.74
1956 0.00 1.27 3.75 6.21 0.00 5.74
1957 0.00 3.22 3.75 6.16 0.00 7.67
1958 0.00 2.40 3.75 6.12 0.00 3.17
1959 0.00 2.40 1.67 4.02 2.87
1960 0.00 2.40 1.67 4.02 2.87
1961 0.00 2.25 1.67 4,02 2.87
1962 0.00 2.12 1.67 2.19 2.87

aApplies to Ashmouni F.G. up to 1961 — Dendara F.G. 1961 and 1962.

bFrom 1951 to 1955 applies to Middling 15/16" at Torreon, 1956 to
1962 applies to Middling 1-1/32" at Matamoros.

Applies to 289F Punjab S.G.
dApplies to Sao Paulo, Type 5. Not available beginning in 1959.
eApplies to G3L and G5L.



1996

=
—
—
=0

il

31




