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ABSTRACT 

The United States is the world's largest producer 

of cotton, and for over a hundred years played the role of 

a principal exporter of cotton for the rest of the world. 

Since the early 19 30's the United States has maintained a 

general policy of sustaining farm income from cotton and 

other crops at levels equitable to farmers. To fulfill that 

goal the United States has adopted various policy measures 

which varied in kind and intensity since that time and 

through the years to the 1970's. The United States domestic 

cotton policy has affected the world market for upland and 

extra-long staple cotton. 

The Sudan, on the other hand, is one of the major 

producers of extra-long staple cotton. World prices of this 

type of cotton have generally shown declining trends through

out the period following the Second World War. The focal 

point of this study is to measure the effects of the major 

United States cotton policy measures on the world market for 

extra-long staple cotton. 

A review of the history of the United States cotton 

policy since the 1920's was made, and the main policy 

variables were singled out. These are: 

1. The loan rate (direct price supports). 

x 
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2. Restriction of supply through acreage allotment 

programs, acreage diversion programs, and the 

"soil bank." 

3. Export subsidies. 

4. United States Government financed exports. 

A graphical model was then constructed to concep

tualize the problem in simple form and to determine the 

likely interrelationships and the forces involved. On the 

basis of this, two econometric models were developed. The 

first model is a simple model emphasizing the-effects of 

the United States policy on the world market for upland and 

extra-long staple cotton. The second model is more complex 

and involves other forces that are likely to affect the 

world market for cotton. In each of the two models the 

United States policy variables are entered as exogenous 

variables. The period covered by the study for the econo

metric models is 1947-1970 inclusive. 

Each of the two models was solved by the ordinary 

least squares method (OLS), and two stage least squares 

method (2SLS). In each case the parameter estimates of the 

equations involved in each of the two models was obtained. 

Both forms of the two models were used to predict the price 

of extra-long staple cotton for the most recent years. 

Model II was accepted as a better model since its 

power of prediction excelled that of Model I. The OLS 
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solution of Model II was accepted as the best model 

investigated in this study since it predicted better than 

the 2SLS solution. 

It was found that the most effective United States 

policy variable was the loan rate, the second in this order 

was the United States subsidy, and the third was United 

States Government financed exports. The United States 

policy measures aimed at the restriction of United States 

supply were found to have no direct effect on the world 

market for extra-long staple cotton. 

During the course of the study, it was found that 

the competition between cotton and man-made fibers was 

partly responsible for the decline in the world prices of 

extra-long staple cotton. For this reason a chapter of this 

study was devoted to the main aspects of this competition to 

make the picture complete. 



CHAPTER I 

INTRODUCTION 

The Problem and Objective 

The Sudan, of which the author is a citizen, is one 

of the world's major producers of extra-long staple cotton. 

Cotton is the major source of revenue from the export trade 

of the Sudan, and by consequence the chief hard currency-

earner of the country. The value of the Sudan's total 

exports (f.o.b.) in 1960 came to about 182 million U. S. 

dollars of which the value of cotton exported was 95.6 

million dollars. Similarly, total exports for 1965 and 1969 

valued 195 and 248 million U. S. dollars, respectively. The 

corresponding share of cotton was 124.5 and 236.4 million 

U. S. dollars, respectively (United Nations, 1970; Inter

national Cotton Advisory Committee [ICAC], 1970a, 1972). 

On percentage basis, the relative value of cotton exports to 

the value of total exports made up 52.5 per cent in 1960, 

63.8 per cent in 1965, and 95 per cent in 1969. Despite 

the fact that values for total exports are f.o.b. values, 

while those of cotton exports are Liverpool c.i.f. values, 

these figures do give an approximate picture of the 

importance of cotton in the Sudan's foreign trade. The 

margin between c.i.f. and f.o.b. prices of cotton is 

1 
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sufficiently narrow so that the cotton share is only 

slightly inflated in the percentages given above. The 

production of cotton is also the chief industry in the 

internal economy of the Sudan, and its importance in the 

export trade makes it the skeleton around which the rest 

of the economy is built. For this reason, cotton production 

in the Sudan is often described by' Sudanese economists as 

"the backbone of the Sudan's economy." 

The United States on the other hand, is the world's 

largest producer of cotton. In 1949 the United States pro

duction of cotton was about half the world's production, 

excluding communist countries. During the same year the 

United States exported about half the quantity of cotton 

moving in the world's export trade, excluding the communist 

block (ICAC, 1963). During the more recent years, the 

United States continued to export substantial quantities of 

cotton to the rest of the world. In 1969, for instance, the 

United States exported 23 per cent of all the cotton moving 

in international trade (ICAC, 1970a). 

The nature of comparative advantages in the world 

market for cotton was such that the United States was a 

major supplier of cotton in the world market while the rest 

of the world was unable to produce enough to satisfy its own 

demand. In view of her comparative advantage for the pro

duction of cotton, the United States domestic policies in 

the more recent years have substantially affected the world 
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market for cotton. These policies have caused the United 
r 

States to operate as a residual supplier of the world 

market. The concept of residual supplier will be elaborated 

in a later chapter. 

Down through the years, 1950-1970, prices of extra-

long staple cotton had shown substantial decline. The 

implication of this is, of course, very obvious for a 

country like the Sudan that depends mainly on this kind of 

cotton. The objective of this study is to measure the 

effects of the United States policy actions on the world 

market for extra-long staple cotton, and to show the direc

tions of these effects. 

Method of Treatment 

A review of the United States cotton policies will 

be made, and the main policy tools will be singled out. 

First, a graphical model will be developed to conceptualize 

the problem, and to determine the inter-relationships between 

the United States market for cotton and the rest of the 

world markets for upland and extra-long staple cotton. 

After having developed a conceptual model, the 

appropriate econometric model describing these relationships 

will be developed within the constraints of the data avail

ability. The model shall then be solved by the appropriate 

method to estimate the parameters involved. The functional 

relationships between the policy variables and the world 



price of extra-long staple cotton will be developed through 

the reduced form equation. And thereby, the parameters of 

the policy variables will be estimated to obtain the effect 

of each policy variable on the world price of extra-long 

staple cotton. 

The Organization of the Study 

Chapter II is a brief history of the United States 

cotton policies and their general effects during the period 

1920-19 70. In Chapter III a three market graphical model is 

presented. The three markets are the United States market 

for upland cotton, the Rest of the World market for upland 

cotton, and the Rest of the World market for extra-long 

staple cotton. The effects of the main United States policy 

tools are presented graphically in that chapter. 

Chapter IV gives econometric Model I, and shows the 

development of this model to the final stage. Model I is a 

simple model emphasizing the effect of the United States 

cotton policy on the Rest of the World markets for cotton. 

Chapter V contains the development of econometric 

Model II which is a more complex model involving the Rest of 

the World variables that may affect the system. This 

chapter also compares Model I and Model II, and a final 

conclusion regarding a choice between them.is made. In 

Chapter V the quantitative estimate of the effects of the 
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United States cotton policies on the world price of extra-

long staple cotton is finally determined. 

Chapter VI contains a review of the competition 

between cotton and synthetic fibers, and involves the 

reasons behind this competition, its trends, and its 

implications to cotton producing countries, especially the 

Sudan. In Chapter VII, a summary and conclusion for the 

study is given. 



CHAPTER II 

A SHORT HISTORY OF THE UNITED STATES COTTON POLICY, 
1920-1970 

The history of the United States policy in relation 

to the production and marketing of cotton since the early 

1920's has always been focused upon prices received by 

farmers, the direct effect of which became the problem of 

cotton surplus production. The problem of low farm prices 

became a national concern in the United States in the period 

following World War I. Cotton prices received by farmers in 

1921 dropped to 10 cents per pound from an average of 35 

cents for the period 1919-1920 (Whitaker, 1967, p. 126), a 

decrease of over 71 per cent. After a slight recovery in 

the early 1920's, prices again dropped to 10 cents per pound 

in 1926. While prices in industry were gradually recovering 

following the First World War, prices received by farmers 

failed to revive to their prewar levels. Prices of nonfarm 

products did not fall so sharply, but they did not rise as 

fast as was required by policy makers. At the time, the 

United States Government was engaged in a national recovery 

plan for the whole economy. It was a common belief among 

economists that the failure of the agriculture sector to 

rise was responsible for hindering the overall recovery plan 

of the United States economy. Ezekiel (1932) had said, "One 

6 



7 

can roughly say . . . that of every 100 men out of work in 

the cities, 60 have lost their jobs because of the reduc

tions in rural buying power" (p. 361). The condition of 

agriculture was further aggravated by the great depression 

of the early 1930's which was severely felt on the farm 

sector of the economy. Prices received by farmers dropped 

to a lowest level of 5.9 cents per pound in 19 31 (United 

States Department of Agriculture [USDA], 1963, p. 1). 

Since the early 1920's the problem was recognized to 

be a problem of productive potential that would not allow 

free market prices to consistently reach levels acceptable 

to producers. Farm journals and organizations sometimes 

advocated voluntary production controls. When these efforts 

failed to deal with the situation, farmers turned to the 

organization of formal cooperative marketing associations as 

a remedy for the -problem. The Congress authorized special 

intermediate term credits to farm cooperatives. This 

legislation was supplemented by the Capper-Volstead Act 

which gave agricultural cooperatives a special status within 

the framework of antitrust legislation (Committee on Agri

culture, 1966, p. 39). In spite of the tremendous effort by 

the farm cooperatives, and the credit offered by the Federal 

Government, farm prices failed to rise to their prewar 

levels. 

Concerned authorities proposed legislation aimed at 

segregating domestic prices and export prices. These 
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proposals became formalized in the McNary-Haugen Bills. The 

philosophy was to raise the domestic price of cotton, and 

some other crops, above the world price. All quantities of 

cotton which could not be consumed internally were to be 

purchased by a Federal Government export corporation. This, 

in turn, would sell it to foreign buyers at world prices. 

The loss incurred by the government because of the spread 

between the domestic price and the export price was to be 

shared proportionately by the producers of cotton. Hence 

the net price of cotton received by farmers is the domestic 

price less the proportionate government losses on exported 

cotton sold at the world price. To protect the domestic 

market against imports, the bills proposed to make the 

tariff on cotton imports equal to the difference between the 

domestic price and the world price and hence the common 

phrase "to make the tariff effective. 11 Although the bills 

passed both Houses of Congress in 1927 and again in 1928, 

they were vetoed both times by President Coolidge (Whitaker, 

1967, p. 127). Although the McNary-Haugen proposals failed 

to become law, efforts to persuade the Federal Government to 

provide effective aid to agriculture continued until they 

finally resulted in the Agricultural Marketing Act of 1929. 

The Agricultural Marketing Act of 1929 

The Agricultural Marketing Act of 1929 was passed by 

Congress on June 15, 1929, and it brought about the creation 
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of the Federal Farm Board (Cable, 1957, p. 5). It was then 

believed that cooperative marketing organization in collabo

ration with the Federal Government could provide a solution 

for the problem of low farm prices. The Federal Farm Board 

had two major fields of activities, that of financing 

cooperative marketing associations engaged in loan-storage 

functions, and that of performing direct stabilization 

functions. Although the Agricultural Marketing Act of 1929 

is considered to be an off-branch of the McNary-Haugen 

bills, emphasis was shifted from segregation of the domestic 

and export prices to stabilization of domestic prices at 

fairly high levels. This was to be accomplished by siphon

ing the excess supply out of the market and placing it in 

storage. The stocks would be released in years of low 

production and supply. The Federal Farm Board erected a 

Cotton Stabilization Corporation to undertake this function. 

Loaning operations were started in October 1929 and the loan 

rate was set at 16 cents per pound (Cable, 1957, p. 5). 

Cotton prices rose immediately to approximately the loan 

rate, but after only a few months prices of cotton continued 

to decline in spite of loaning and storage operations. It 

was unfortunate that the creation of the Federal Farm Board 

came at about the same time the Great Depression was be

ginning. By IS31 the average price of cotton fell to about' 

6 cents per pound and government stocks of cotton reached 

4.5 million bales (USDA, 1963, pp. 1-7). The problem was 
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further aggravated by the bumper crop of 17 million bales in 

1931. Supply thus continued to increase and prices con

tinued to fall until they reached 6 cents per pound in 1931. 

Soon the Board found that most of its funds were committed 

and by early 1933, funds were fully exhausted. The Federal 

Farm Board did not have the authority to restrict produc

tion, but by that time Mr. Alexander Legge, former president 

of the International Harvester Company, who was appointed by 

President Hoover as Chairman of the Board, became convinced 

that farm prices would not be stabilized without production 

controls. In its report to Congress the Board admitted 

failure to sustain farm prices at the desired levels and 

proposed legislation aimed at direct production controls as 

the appropriate means of solving the farm problem. In May 

1933 the Board was abolished, but the agricultural Adjust

ment Act of 1933, which came later, was a direct outgrowth 

of the proposals made by the Board (Committee on Agricul

ture, 1966, pp. 39-40). 

The Agricultural Adjustment Act of 1933 

The Agricultural Adjustment Act was passed on May 

12, 1933. The major objective of this Act was to restore 

farmers' purchasing power to the base period 1909-1914; or 

in other words to restore the same ratio between prices 

received by farmers and prices paid by farmers that existed 

during the period 1909-1914. This was referred to as the 
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"farm exchange value," later called "parity." The program 

objective was to raise the price of cotton towards parity. 

Parity for cotton is calculated by multiplying the base 

price of 12.4 cents per pound (the average price received by 

farmers for cotton from August 1909 to July 1914) by the 

index of prices paid, including taxes and interest but 

excluding wages, for the particular month for which parity 

price is being calculated (Congress of the United States, 

1957, p. 13). 

Under this Act the Secretary of Agriculture was 

authorized to: 

1. Secure voluntary reduction of acreage of cotton 

through agreements with producers and use of direct 

payments for participation in acreage control pro

grams. 

2. Regulate marketing through voluntary agreements with 

processors, associations of producers, and other 

handlers of cotton. 

3. License processors, associations of producers, and 

the handlers to eliminate unfair practices or 

charges. 

4. Determine the necessity for, and the rate of, 

processing taxes. 

5. Use the proceeds of taxes and appropriate funds for 

the cost of adjustment operations, for the expansion 
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of markets, and for the removal of cotton surpluses 

(Rasmussen and Baker, 1966, p. 69). 

In anticipation that the Government was thinking 

seriously of supporting the price of cotton for the crop 

year of 1933, farmers increased their plantings of cotton. 

By July 1, 1933, 40.2 million acres of cotton were under 

cultivation (Cable, 1957, p. 7). With an average yield of 

213 pounds per acre harvested for 1933 (USDA, 1963, p. 6), 

which was the highest yield since 1914, production for 1933 

would have been in the neighborhood of 17.7 million bales. 

This would have exceeded production for 1932 by about 4.7 

million bales. Total supply including carryover would have 

increased from 22.58 million bales to 25.78 million bales in 

1933 (USDA, 1963, pp. 1, 7). Since the average price for 

7/8 inch cotton at ten designated markets was 7.2 cents a 

pound for 1932, it would have been reasonable to expect that 

the price of cotton for 1933 would drop below 6 cents per 

pound. 

The original form of the Agricultural Adjustment Act 

was sent to Congress on March 20 with the hope that it would 

be passed in a week or two, so that it could be applied to 

the plantings of 1933. But when the Act was passed and went 

into effect, half the crop had already been planted. The 

provisions of the Act for reduction of acreage could there

fore only be applied by destroying growing cotton. The 
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expected low price of about 6 cents a pound necessitated 
t 

immediate action to relieve farmers from exceptionally low 

incomes for the 19 3 3 crop. By that time it had become clear 

that the elasticity of demand for cotton was very low and 

that a rise in price would generate more income to farmers 

even though quantities sold would decline. 

As a consequence, the Secretary of Agriculture 

announced a plow-under campaign for the cotton that had been 

already planted in 1933. Two plans of payments to growers 

were developed to pay for the cotton that was destroyed. 

One plan provided for payment in cash amounting to from 6 to 

8 cents per pound. The other plan partly provided for 

parity payment in cash, and partly by buying the estimated 

amount of cotton destroyed from Government stocks at 6 cents 

a pound. The benefit from both of these plans were 

restricted to producers who agreed to destroy no less than 

25 per cent and no more than 50 per cent of their cotton 

acreage (Richards, 1934, pp. 1-4). In addition the Agri

cultural Adjustment Act provided for a tax of 4.2 cents a 

pound to be levied on the first domestic processors of 

cotton to help carry out the rental and benefit payments of 

the Act. 

The Act also provided for nonrecourse loans of 10 

cents a pound. Such loans were made possible by the 

establishment of the Commodity Credit Corporation on 

October 17, 1933, the main purpose of which was to make 
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loans to cotton producers and carry out the government 

storage program. 

As a result of this legislation acreage harvested of 

the 1933 crop dropped to about 29.4 million acres. In spite 

of the reduction of acreage, production approximated the 

output of 19 32 due to the record high yield for that year. 

However, the price of cotton rose to an average of 10.8 

cents a pound for middling 7/8 inch cotton in ten markets 

(USDA, 1963, p. 1). 

The Bankhead Cotton Control Act was passed on April 

21, 1934 for the purpose of strengthening the marketing 

control provisions of the Agricultural Adjustment Act of 

1933 (Whitaker 1967, p< 128). The overall objective of 

the Act was to limit production of cotton to a predetermined 

national quota of 10 million bales. Cotton ginned in excess 

of the individual farm quotas was to be taxed at 50 per cent 

of the average price of middling 7/8 inch in ten designated 

markets (Cable, 1957, p. 8). Small farmers were issued tax 

exemption certificates covering their entire production. 

Others were issued tax exemption certificates in proportion 

to their past performance. These certificates were used to 

pay the sales tax imposed by this Act. As a result of these 

measures, acreage harvested dropped to about 26.9 million 

acres in 1934 which was about 2.5 million acres less than 

acreage harvested in 1933. The price of middling 7/8 inch 

rose to 12.4 cents as compared to 10.8 cents in 1933 (USDA, 
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1963, p. 1). During the period 1933-1936 farmers enjoyed 

large increases in farm income. Cash receipts during this 

period rose to 989 million dollars as compared to 471 

million dollars during 1932-33, an increase of about 90 

per cent. Section 32 of the Agricultural Adjustment Act, 

as amended in August, 19 35, set aside 30 per cent of the 

customs receipts for the removal of surplus farm products 

(Whitaker, 1967, p. 129). Government stocks of cotton in 

1936 dropped to 3.9 million bales as compared to 6.7 million 

bales in 19 32. The effects of the program extended into the 

year 1937 when government stocks reached a remarkably low 

level of 2.8 million bales (USDA, 1963, p. 7). However, the 

adjustment control features of the program were brought to 

an abrupt halt by the decision of the Supreme Court, which 

invalidated the production control provisions of the Agri

cultural Adjustment Act of 1933 as being unconstitutional 

(Rasmussen and Baker, 1966, p. 71). 

The Soil Conservation and Domestic 
Allotment Act. 1936 

The ruling of the Supreme Court against the produc

tion control provisions of the Agricultural Adjustment Act 

confronted Congress and the Department of Agriculture with 

the problem of finding quick solutions to the problem of 

farm prices and incomes before the spring plantings of 

cotton. Authorities in the Department of Agriculture and 

farmers' spokesmen recommended to Congress payment for 
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farmers for voluntary shifting of acreage from soil deplet

ing crops of which there was a surplus to soil-conserving 

crops such as legumes and grasses. As a result the Soil 

Conservation and Domestic Allotment Act was approved on 

February 29, 1936. This act made it possible for the 

Federal Government to continue acreage control and income 

payments to cotton farmers without contradicting the 

Supreme Court ruling. At the same time the passage of this 

Act made it possible to couple soil conservation, and 

therefore more efficient use of agricultural resources, with 

acreage controls and income payments to cotton producers. 

Producers of cotton received 5 cents a pound in 1936 

for acreage diverted from cotton to soil-building and non-

surplus crops. Payments had also been provided for some 

general soil conserving practices. Diversion payments were 

raised to 5.5 cents per pound for the 19 37 crop (Cable, 

1957, pp. 8-9). The Soil Conservation and Domestic Allot

ment Act also introduced for the first time income parity 

as distinguished from price parity. The former is defined 

as "the ratio of purchasing power of the net income per 

person on farms to that of the income per person not in 

farms which prevailed during August, 1909-July, 1914" 

(Rasmussen and Baker, 1966, p. 71). Acreage harvested in 

1936 increased to about 29.8 million acres which was the 

largest area harvested since 1931. However, due to the 

drought that occurred during that cropping season, 
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production increased by only 1.8 million bales over the 

production of 1935. 

The low production in 1936 seemed to have obscured 

the real effect of the program even though a good judgment 

could be drawn from the increase in the acreage planted in 

1936. By 1937, however, acreage planted increased to 33.6 

million acres which was about 3.8 million acres greater than 

those planted in 1936. This coupled with an exceptionally 

high yield made production rise to 18.9 million bales, the 

biggest crop ever produced in the United States. The 1936 

average price of middling 7/8 inch of 12.8 cents per pound 

was relatively high due to a fairly low output. The 1937 

price dropped to 8.8 cents per pound, and was the lowest 

since 1902, except for the Great Depression years (USDA, 

1951, pp. 3, 4). The ineffectiveness of the Soil Conserva

tion and Domestic Allotment Act then became clearly evident. 

Again, authorities in the Department of Agriculture and farm 

spokesmen began to seek more effective legislative measures 

to remedy the farm income problem. 

The Agricultural Adjustment Act of 1938 

While the Agricultural Adjustment Act of 1933 was an 

emergency measure to sustain farm income levels during the 

depression years, the Agricultural Adjustment Act of 1938 as 

approved on February 16, 19 38 represented a shift to a long 

term policy to maintain farm income. This Act was passed to 
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supplement its predecessor, and as such retained the main 

features of the Soil Conservation and Domestic Allotment 

Act. Emphasis was also shifted from marketing quotas to 

direct acreage controls. 

The Secretary of Agriculture was authorized to 

announce in advance of the planting season a yearly national 

acreage allotment for cotton (and other crops) of such size 

that the carryover from the preceding year plus the antici

pated crop would be large enough to provide normal supplies 

for domestic consumption, export, and reserves. The 

national allotment was then divided among farmers according 

to farm size and their cotton acreage in the past three 

years. The Act also authorized the Secretary of Agriculture 

to proclaim marketing quotas for the following year if the 

national supply appreciably exceeded what would be con

sidered normal. Marketing quotas would only be enforced if 

farmers agreed to it by a majority of two-thirds in a 

referendum. In addition the Act provided (1) soil con

servation payments, (2) production payments based on parity, 

and (3) continued the Secretary of Agriculture's authority 

to use 30 per cent of customs duties to reduce the surplus. 

The Commodity Credit Corporation was directed to 

provide price supporting nonrecourse loans to cotton farmers 

if the price of middling 7/8 inch was below 52 per cent of 

parity during the marketing year, or if the 1938 crop 

estimate was expected to be in surplus of domestic 
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consumption and export. Loans were to be no less than 52 

per cent nor more than 75 per cent of parity (Cable, 1957, 

p. 22). Cotton producers approved marketing quotas so that 

they continued to be in effect throughout the period 1938 to 

July 10, 1943 (Rasmussen and Baker, 1966, p. 72). Cotton 

farmers responded well to the program in terms of acreage 

reduction. Acreage harvested dropped from about 33.6 million 

acres in 19 37 to 24.4 million acres in 1938. By 1943 acreage 

harvested reached a low of 21.6 million acres. However, 

acreage reductions were partially offset by producers 

resorting to the use of intensive capital inputs and yield 

per acre was kept at a relatively high level. 

The huge carryover from 1937 which was about 11.4 

million bales caused the price of middling 7/8 inch of 8.7 

cents per pound in 1937 to remain the same for 1938. In 

1939 carryover was even higher, reaching 13 million bales. 

However, most of this quantity was in public storage and 

storage at mills dropped by about one-third from its level 

in 1937. This substitution in favor of public storage was a 

result of slightly higher loan rate of 8.7 cents a pound 

for 1939 as compared to 8.3 for 1938. Consequently, the 

price of middling 7/8 inch showed a modest rise to a level 

of 9.9 cents per pound for 1939 (USDA, 1963, pp. 1-7, 132). 

The Agricultural Adjustment Act of 19 38 marks the beginning 

of farm programs dominated by price support legislation. 
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The Commodity Credit Corporation 

f 
Origin 

The Commodity Credit Corporation was established as 

an agency of the United States Government under the laws of 

the State of Delaware on October 17, 1933 by the President's 

Executive Order of October 16, 1933 (USDA, 1967, p. 73). It 

was then managed and operated under close connection with 

the Reconstruction Finance Corporation. On July 1, 1939 it 

was transferred to the Department of Agriculture by the 

President's Reconstruction Plan 1. "On July 1, 1948 it was 

established as an agency of the United States under a 

permanent Federal charter by Public Law 80-806, as amended" 

(Committee on Agriculture, 1966, p. 75). Its activities and 

operations are governed by this charter and the laws and 

legislation that has later been developed. 

Purpose 

The Commodity Credit Corporation is established by 

the above charter as amended to carry out the following 

functions and activities: 

1. Support prices of agricultural commodities through 

loans, purchases, payments, and other activities. 

2. Make available, or help make available, materials and 

facilities required for the proper production and 

marketing of agricultural commodities. 



3. Make available food and other agricultural 

commodities as may be required by other Federal 

agencies, foreign governments, as well as domestic 

and foreign relief agencies. 

4. Dispose of, or help to dispose of, surpluses of 

agricultural commodities in the appropriate manner. 

5. Increase consumption of domestic agricultural 

commodities particularly of those produced in 

surplus in the United States through orderly 

marketing and the development of new markets. 

6. Increase exports, or help to increase exports, of 

agricultural commodities. 

7. Buy, or help to buy, food and other materials to 

meet United States domestic requirements during 

periods of short supply or for the purpose of 

stabilizing prices (USDA, 1967, pp. 73-74; Committee 

on Agriculture, 1966, p. 75). 

Management 

The Corporation is managed by a Board of Directors 

appointed by the President of the United States, through the 

advice and consent of the Senate. The Board is made up of 

seven members including the Secretary of Agriculture who 

serves as an ex officio member and Chairman of the Board. 

The Board is also subject to his general supervision and 

direction. Other members are the Undersecretary of 
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Agriculture, the three Assistant Secretaries of Agriculture, 

the Administrator of the Agricultural Stabilization and 

Conservation Service, and the Director of Agricultural 

Economics. The Commodity Credit Corporation Act, as 

amended, also provides for an Advisory Board, the purpose 

of which is to survey the policy of the Corporation 

particularly with regards to the purchase, storage, and sale 

of agricultural commodities. Members of the Board are 

appointed by the President of the United States, and the 

Board is required to be on call for meetings by the Secre

tary of Agriculture at least once every 90 days. 

The Commodity Credit Corporation has no operating 

personnel. Its price support-programs, and its activities 

of acquisition of stocks, storage, and disposal of agri

cultural commodities are carried out on its behalf by the 

personnel and facilities of the Agricultural Stabilization 

and Conservation Service (ASCS). The ASCS has three 

commodity offices, 50 state offices, and 2904 county 

offices. The three commodity offices are located in New 

Orleans, Minneapolis, and Kansas City. Other agencies of 

the Department of Agriculture carry out some functions on 

behalf of the Commodity Credit Corporation. Renting and 

inspection of federally licensed warehouses used by the 

Corporation are carried out by the Consumer and Marketing 

Service, while export programs are prepared by the Foreign 
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Agricultural Service (USDA, 1967, pp. 74-81; Committee on 

Agriculture, 1966, pp. 75-80). 

Price Supports 

Price support programs are prepared by ASCS in the 

form of documents showing the economic factors and other 

arguments which necessitate the formulation of such pro

grams. The proposals also give estimates of funds required 

to carry out the program, the method and average level of 

support, as well as farmers and agricultural commodities to 

be covered by the program. When the program is approved, 

a public announcement, usually in the form of a press 

release, is transmitted to all farmers concerned, and 

detailed instructions regarding the operation of the program 

are sent to all offices of the ASCS. The main methods of 

price supports are usually nonrecourse loans to and purchases 

from farmers. Farm products serve as a collateral for the 

loan. The period of the loan may vary, but usually it does 

not exceed one cropping season. The producer may discharge 

the loan by delivering the collateral without paying interest 

on the loan. However, if the loan is redeemed, the producer 

pays an interest of 4 per cent representing carrying charges. 

Although the Commodity Credit Corporation makes 

loans directly to farmers, some loans are made by private 

lending agencies, usually local banks. The Corporation 

agrees to take over the loan if such agencies request the 
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Corporation to do so. Interest on loans made by private 

agencies is paid by the Corporation if the loan is dis

charged by delivering the collateral (Henderson, 1953, 

p. 3). 

Storage 

The Corporation undertakes storage programs to 

fulfill its program needs. It buys and maintains storage 

facilities in areas where such facilities are in short 

supply. Such storage facilities are used for the Corpora

tion's stock of agricultural commodities supported by its 

programs. The Corporation may sell storage facilities to 

farmers. Such facilities are bought by the Corporation for 

resale to farmers and may include storage facilities no 

longer needed by the Corporation for its own use. In 

addition, the Corporation makes loans to farmers for the 

construction, expansion, or purchase of storage facilities. 

Although the Corporation is authorized to acquire personal 

property, it is, however, prohibited from acquiring real 

property or any other property except for protecting its 

financial interest, and for providing adequate storage and 

other facilities for the purpose of carrying out its pro

grams effectively and efficiently. 

Finance 

The programs of the Commodity Credit Corporation 

are financed by: 



1. Capital stock. 

2. Borrowing from the United States Treasury and 

private lending agencies. 

3. Guarantees to purchase notes or other obligations 

evidencing loans made by lending agencies. 

4. Issuance of certificates of interest in loans held 

by the Corporation. 

5. Appropriations to reimburse the Corporation for net 

realized losses. 

6. Appropriations and advances for costs of foreign 

assistance programs and special activities. 

The Corporation has an authorized capital stock of 

$100 million, held by the United States Government and is 

authorized to borrow any amount of money not to exceed 

$14.5 billion (USDA, 1967, pp. 76-77). With regards to loan 

guarantees the Corporation reserves the right to purchase at 

any time all notes and other obligations made by lending 

agencies or certificates of interest issued for the purpose 

of price support programs. 

Cotton Programs During World War II 

The buildup of stocks of cotton and other basic 

crops as a result of price support programs in the prewar 

period suddenly became a valuable resource on the outbreak 

of the Second World War. The American nation was called 

upon to increase production of industrial and agricultural 
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commodities to meet wartime needs. However, farmers showed 

some reluctance to increase production for fear of building 

a surplus which, by the close of the war, might result in 

seriously low prices. As a result, Congress decided that 

legislation was needed to insure the production of suffi

cient quantities of basic crops including cotton during the 

period of the war, and to insure that farmers would share 

benefits which defense contracts were bringing to the 

American economy. Thus the former policies aimed at 

restriction of farm production were reversed to a policy of 

expansion of agricultural production. The first of such 

legislation as passed on May 26, 1941, raised the loan rate 

for cotton to 85 per cent of parity if marketing quotas were 

approved. Because there was a drop in acreage harvested, 

Congress passed a law in 1942 requiring that the price 

support rate be raised to 90 per cent of parity and be 

maintained at that level until two years following the close 

of the war. The loan rate for cotton was raised to 92.5 per 

cent of parity in October, 1944 (Rasmussen and Baker, 1966, 

p. 73). Marketing quotas and cotton allotments were dis

continued throughout the period 1944-1946. Moreover, cotton 

was purchased by the Commodity Credit Corporation at 100 per 

cent of parity during the period 1944-1945 (Cable, 1957, 

pp. 11, 12). 

In spite of these efforts, acreage harvested con

tinued to decline due to high cost of production and 
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shortages of agricultural labor. By 1947 the loan rate for 

middling 7/8 inch cotton was 26.49 cents per pound. The 

market price far exceeded the loan rate reaching 32.4 cents 

a pound. The Commodity Credit Corporation was able to 

reduce its stocks of cotton below one million bales (USDA, 

1968, pp. 1, 7, 169). 

The wartime measures were to expire two years after 

the close of the war. The President's declaration of the 

cessation of World War II on December 31, 1946 abolished the 

wartime legislation of price supports by December 31, 1948 

and made the provisions of the Agricultural Adjustment Act 

of 1938 automatically effective. During the two years 

following the cessation of the war, farm leaders and 

authorities in the Department of Agriculture found suffi

cient time to prepare proposals for stabilizing prices and 

farm income during the postwar period. 

The Postwar Period 1948-1955 

To avoid a sharp decline in cotton prices in the 

postwar period, the Agricultural Act of 1948 was passed by 

Congress on July 3, 1948. The Act provided mandatory price 

support for cotton and other basic crops at 90 per cent of 

parity if farmers did approve marketing quotas (Rasmussen 

and Baker, 1966, p. 74). The Act also provided a new 

formula for the computation of parity. The modernized 

formula for calculation of parity as provided by the 
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Agricultural Act of 1948 and amended by the Agricultural Act 

of 1949, first determined an adjusted base price for cotton. 

The adjusted base price was obtained by dividing the average 

price received by farmers for cotton during the last 10 

calendar years by the index of average prices received by 

farmers for all farm products (1910-1914 = 100) for the same 

period. The adjusted base price thus obtained was then 

multiplied by the index of prices paid by farmers including 

interest, taxes, and wages for the particular month for 

which parity was being calculated (Congress of the United 

States, 1957, pp. 12-13). Thus, while the old parity 

formula maintained a fixed relationship between prices paid 

and received by farmers for cotton, the modernized parity 

maintained a fixed relationship between prices received by 

farmers for cotton and those received for all agricultural 

products while still keeping prices received and paid main

tained in a fixed relationship. 

The Agricultural Act of 1948 was superseded by the 

Agricultural Act of 1949 as approved on October 31, 1949. 

The Act provided price supports for basic commodities 

including cotton at 90 per cent of parity for 1950 and 

between 80 per cent and 90 per cent for 1951 if cotton 

producers approved marketing quotas, or if acreage allot

ments were in effect. For 1952 and succeeding years cotton 

producers were to receive a price support level varying from 

75 per cent to 90 per cent of parity if marketing quotas 
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were approved, the support level within this range depending 

on the volume of supply (Rasmussen and Baker, 1966, pp. 74-

75). Although the Agricultural Act of 1949 added some 

flexibility in price support levels, the price of cotton 

was supported at 90 per cent of parity during the period 

1949-1951. However, neither marketing quotas nor acreage 

allotments were in effect during the seasons of 1948 and 

1949. Acreage harvested in 1948 amounted to 22.9 million 

acres and production jumped to 14.9 million bales. Acreage 

harvested for the 1949 crop increased further to 27.4 

million acres producing 16.1 million bales, the largest crop 

since 1937. As a result prices for 1948 and 1949 cotton 

crops dropped to 30.0 and 30.3 cents a pound respectively 

(USDA, 1968, p. 1). 

The low level of prices and the relatively low loan 

rate that prevailed during the period 1948-1949 induced 

farmers to make sharp reductions on the planting of 1950 

crops. Acreage harvested were down to about 17.8 million 

acres compared to 27.4 million acres in the preceding year. 

Production dropped from about 16.1 million bales in 1949 to 

only 10 million bales in 1950. The resulting low level of 

supply coupled with the exceptionally high demand brought 

about by the Korean conflict made the price of middling 7/8 

inch cotton to jump to 41.4 cents per pound in 1950 (USDA, 

1968, p. 1). 
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The outbreak of the Korean War on June 25, 1950 made 

it necessary to secure sufficient supplies of food and fiber 

to meet the expanding demand during the war period and to 

prevent shortages. Price supports for cotton were continued 

at 90 per cent of parity throughout the period 1950-1952. 

Marketing quotas and acreage allotments were abolished for 

both 1951 and 1952 crops. Price supports at 90 per cent of 

parity for cotton were again extended by legislation passed 

on July 17, 1952 to cover both 1953 and 1954 cotton crops 
; 

and other basic commodities, if producers approved marketing 

quotas (Rasmussen and Baker, 1966, p. 75). Although produc

tion remained at fairly high levels during the period 19 51-

1953, public storage had considerably declined as a result 

of the strong demand, particularly during both 1950 and 

1951. However, the Commodity Credit Corporation stocks rose 

to a level that attracted concern in 1954 and reached 8.2 

million bales compared to an average of 2.5 million bales 

during the period 1950-1953 (Table 1). This situation 

again introduced the controversy between fixed and flexible 

price supports as to which is the most effective policy for 

stabilizing farm prices and income. The 1954 Congress had 

one of its sharpest debates over this issue and the result 

was the Agricultural Act of 1954 passed August 28, 1954. 

The Act provided price support levels on a flexible basis 

ranging from 82.5 per cent of parity to 90 per cent of 

parity for the 1955 crop and from 75 to 90 per cent of 



Table 1. United States Cotton Acreage, Production, Carryover, Export, and Prices 
(Year Beginning August 1st) (Quantities in 1000 Units) 

Acreage 

4 5 
Carryover 

Loan 

8 
Price 

Year Harvested Production Public Total Rate Export Mid. 7/8 

1947 21 330 11 860 855 2 398 26.49 1 968 32.4 
1948 22 911 14 877 1,308 2 991 28.79 4 747 30.0 
1949 27 439 16 128 4,128 5 218 27. 23 5 771 30. 3 
1950 17 843 10 014 5,161 6 749 27.90 4 108 41.4 
1951 26 949 15 149 719 2 166 30.46 5 519 38.4 
1952 25 921 15 139 1,501 2 720 30.91 3 048 32. 5 
1953 24 341 lb 465 3,808 5 510 30.80 3 761 32.0 
1954 19 251 13 697 8,224 9 653 31.58 3 447 32.0 
1955 16 928 14 721 9,557 11 140 31.70 2 215 32.1 
1956 15 615 13 310 12,823 14 490 29. 34 7 598 30.0 
1957 13 558 10 964 9,859 11 284 28.81 5 717 30. 5 
1958 11 849 11 512 6,825 8 702 31.23 2 789 30.8 
1959 15 117 14 558 7,553 8 843 30.4, A 

24.7, B 
7 182 28.6 

1960 15 309 14 272 5,919 7 522 28.97, A 
23.18, B 

6 632 28.2 

1961 15 634 14 318 4,812 7 187 30.14 4 913 31.4 
1962 15 569 14 867 6,095 7 789 30.17 3 351 31.3 
1963 14 212 15 334 9,647 11 123 30.27 5 662 30.9 
1964 14 057 15 182 10,916 12 306 27. 70 4 060 28.4 
1965 13 615 14 973 12,521 14 223 26. 70 2 942 27.2 
1966 9 552 9 575 15,274 16 801 18.65 4 669 19. 2 
1967 7 997 7 458 10,318 12 475 16.65 4 206 19.22 
1968 10 160 10 948 4,277 6 402 16.65 2 731 18.62 



Table 1.—Continued 

1 2 

Acreage 
Harvested 

3 4 5 
Carryover 

6 

Lo an 
Rate 

7 8 
Price 

Year 

2 

Acreage 
Harvested Production Public Total 

6 

Lo an 
Rate Export Mid. 7/8" 

1969 
1970 

11,058 
11,168 

10,009 
10,270 

4,466 
3,962 

6,489 
5,733 

16.65 
16.85 

2,768 
3,740 

18.94 

Source: Columns 2, 3, 4, 6, and 7 from USDA (1968, pp. 1, 7, 169; 1971c, 
pp. 1, 4, 82). 
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parity thereafter (Committee on Agriculture, 1966, p. 41; 

Rasmussen and Baker, 1966, p. 76). The problem of building 

up a surplus of agricultural commodities including cotton 

induced the same Congress to approve the Agricultural Trade 

Development and Assistance Act, commonly known as Public Law 

480, on July 10, 1954. The objectives of P.L. 480, as 

expressed by Congress, are summarized below: 

1. To expand international trade. 

2. To develop and expand export markets for United 

States agricultural commodities. 

3. To use the abundant agricultural productivity of 

the United States to combat hunger and malnutrition 

and to encourage economic development in the 

developing countries, with particular emphasis on 

assistance to those countries that are determined to 

improve their own agricultural production. 

4. To promote in other ways the policy of the United 

States (Goolsby, Kruer, and Santmyer, 1970, pp. 

1-2). 

The Act also provided sales of surplus agricultural com

modities of the United States to foreign nations in their 

own currencies. 

During the period 1956-1970 export of cotton under 

P.L. 480 was a substantial portion of total exports, and in 

some instances, far exceeded commercial exports (USDA, 1968, 

pp. 45, 46; 1971c, pp. 1, 28). The Agricultural Act of 1954 
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ignored the level of supply in calculating parity and the 

high loan rate for cotton resulted in a buildup of carryover 

reaching a total of 11.1 and 14.5 million bales for 1955 and 

1956, respectively. General concern to reduce stocks of 

cotton provided the basis for the Agricultural Act of 

1956 (Table 1). 

The Agricultural Act of 1956 

The Agricultural Act of 1956 was passed by Congress 

on May 28, 1956. Title I of this Act established the so-

called Soil Bank. The Soil Bank comprised two programs: an 

acreage reserve program and a conservation reserve program. 

Under acreage reserve, a cotton producer qualified for pay

ments specified by this program by reducing his acreage 

below his allotment of cotton and designated the specific 

acreage to be included in his acreage reserve. This part of 

his allotment was to remain fallow and no operation of any 

kind was allowed to be performed on it except the control of 

noxious weeds. He could also qualify for payment by plowing-

under part of his cotton acreage between the dates May 27 

and August 31, 1956. 

This program remained effective during the period 

19 56-19 59 inclusive. The maximum acreage that could be 

placed under acreage reserve was not to exceed half the 

allotment or 10 acres, whichever was larger. The minimum 

acreage to be placed under acreage reserve to qualify the 
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farmer for payment was not to be less than 10 per cent of 

the allotment or two acres, whichever was larger. Partici

pating producers were compensated by the issuance of certifi

cates redeemable by the Commodity Credit Corporation. The 

rate of payment on land under acreage reserve was estab

lished at 15 cents a pound on the average output of the 

acreage reserve and was not to be less than six dollars per 

acre (Cable, 1957, p. 34). 

Under the conservation reserve^ farmers were required 

to reduce their cotton acreage by diverting part of this 

acreage into long term conservation uses. If the producer 

met the requirements of the conservation reserve he received: 

1. Part of the cost of establishing the conservation 

practice. 

2. An annual payment for the term of his contract. The 

size of such payment was determined by the Secre

tary of Agriculture, and was to be such that the 

producer was paid a fair and reasonable return on 

his land placed under conservation reserve. 

Title II of the Agricultural Act of 1956 was con

cerned with surplus disposal. The Commodity Credit 

Corporation was directed to sell all of its surplus as 

quickly as possible within the limits of its authorities. 

The most important part of Title II directs the Corporation 

to encourage export of cotton by offering it for sale at 
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prices competitive with world market prices for cotton of 

similar specifications offered by other producing countries 

in substantial quantities. The difference between the Cor

poration's sales price and the world market price hereafter 

called "export subsidy" varied from year to year according 

to fluctuations of the United States price and the world 

price. Export subsidies were in effect throughout the 

period 1955-1965. 

During the period 1956-1958 acreage harvested showed 

a sharp decline, falling from about 16.9 million acres in 

1955 to only 11.8 million acres in 1958. Production showed 

similar trends, dropping from 14.7 million bales to 11.5 

million bales for 1955 and 1958, respectively. The price 

of middling 7/8 inch cotton averaged a little over 30.4 

cents per pound during this period. As a result of Title II 

of the program, exports showed a clear rise on the average 

during the period 1956-1966 as compared to the four years 

preceding the program. Public storage showed a remarkable 

decline during the period 1956-1961, during which it fell 

from 12.8 million bales in 1956 to only 4.8 million bales in 

1961. However, although exports showed a sharp rise in the 

early years of the program, it tended to taper off during 

later years for reasons that shall be mentioned later 

(Table 1). 

By 19 59 acreage allotments were very much relaxed 

and by 1960 cotton was under regular allotment. The loan 
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rate was raised for 1961 as compared to previous years, and 

the stage was set for a buildup of surplus once more. 

Acreage harvested in 1959 rose again to 15.1 million acres 

and production climbed to about 14.6 million bales. Both 

acreage harvested and production approximately maintained 

this level throughout the period 1959-1964. Government 

stocks started to rise and they reached 15.3 million bales 

in 1966 (Table 1). The 1956 Agricultural Act started 

complaints from American textile mills. The exports subsidy 

indirectly subsidized the production of foreign mills and 

thereby weakened the competitive position of United States 

textile manufacturers in the world market as well as the 

United States market to some extent. Export of cotton cloth 

showed a clear decline in 1957 and thereafter. Although 

some other factors are involved in this decline, the 

effect of the export subsidy cannot be ignored. As a 

result, the Cotton-Wheat Act, approved April 11, 1964, 

authorized the Secretary of Agriculture to make subsidy 

payments to textile mills (Whitaker, 1967, p. 134). Concern 

that the textile mills were pocketing large sums of money 

soon became prominent. The record high Government stocks 

and the very high cost to the Government of administering 

the program brought about the Agricultural Act of 1965. 



38 

The Agricultural Act of 1965 

The Agricultural Act of 1965 was passed under P.L. 

89-321 on November 3, 1965 and its provisions with regard to 

cotton were to be effective during the crop years 1966/67 to 

1969/70 (Kuczynski, 1966, p. 59). The program represented 

some basic departures from previous programs. The provi

sions of the program abolished the export subsidy as well as 

the subsidy for textile mills. Thus, the subsidy to cotton 

textile mills was only effective for one year, 1964. The 

other main provisions of the Act can be summarized in the 

following points: 

1. The loan rate was set at no more than 90 per cent of 

the Secretary's estimate of the world price. The 

announced price support loan rate was reduced eight 

cents per pound. The domestic price of cotton fell 

accordingly from 28.03 to 20.64 cents per pound for 

middling 1 inch cotton. 

2. Subsidy was shifted from cotton exporters and mills 

to farmers so that the direct benefits of the pro

gram would go directly to farmers. The subsidy, 

usually referred to as the price support payment in 

the literature, was to be provided on normal pro

duction from the domestic allotment in an amount 

which, when added to the loan, would make up no less 

than 65 per cent of parity for the projected pro

duction from the permitted acreage, and would not be 
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less than 9 cents a pound. The domestic allotment 

was fixed at no less than 65 per cent of the total 

allotment. The rate of subsidy ranged from 9.42 

cents per pound in 1966 to 16.8 cents per pound in 

1970 (USDA, 1971a, pp. 6, 7). 

3. The program also provided for diversion payments 

paid for acreage diverted out of cotton production 

into conservation uses. A cotton producer had the 

option to divert 12.5, 25, or 35 per cent of his 

effective farm allotment. Diversion of acreage was 

to be considered as a prerequisite for receiving 

benefits. The national allotment was fixed at 16 

million acres as a minimum for the nation (Whitaker, 

1967, p. 135). A diversion payment of 10.50 cents 

was announced for the 1966 crop. For the 1967 crop, 

it was raised to 10.78 cents per pound. The minimum 

diversion required for 1968 was fixed at five per 

cent of effective allotment, and the diversion pay

ment dropped to 10.76 and 6.00 cents per pound for 

mandatory and voluntary diversions, respectively. 

However, diversion payments were not in effect 

during 1969 and 1970 (USDA, 1971a, p. 5). 

The program showed remarkable effects on acreage 

harvested, production, and prices. Acreage harvested in 

1966 dropped to 9.5 million acres as compared to 13.6 
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million acres in 1965. This was a decline of about 4.5 

million acres. Acreage harvested continued to drop for the 

next two crop years and showed a moderate rise between 

1968-1970. The 1970 acreage of 11.1 million acres, the 

highest since 1966, was still far below the 1965 acreage and 

still lower than the average acreage for the period 1960-

1964. Production showed similar trends dropping from about 

15 million bales in 1965 to only 9.6 million bales in 1966, 

and continued to fall until 1967. Due to the reduction of 

diversion payments in 1968 and their abolishment in 1969, 

acreage harvested rose moderately and production showed a 

similar pattern rising to an average of about 10 million 

bales for the period 1968-1970. On the other hand, prices 

of middling 7/8 inch cotton in 10 markets showed a sharp 

reduction reaching an average of 19.2 cents per pound for 

1966 and continued to decline until 1970. The relatively 

high price of 18.94 cents in 1969 was still below the 1966 

price. On the other hand, carryover showed continuous 

decline throughout the period 1966-1970. Public storage 

which climbed to a record high of 15.3 million bales in 1966 

due to high production during the preceding years, dropped 

to only 3.9 million bales in 1970 (Table 1). Thus, the 

program fulfilled its objectives of reducing output and 

raising farm income, as well as reducing the Government cost 

of administering the program. The large income transfers 

that were hidden in programs of high price supports and no 
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subsidies were now very visible with a program of low price 

supports and direct payments to farmers. 

However, one important objective of the program was 

to lower the world price of cotton, thereby inducing foreign 

cotton producers to lower foreign supply and in turn 

increase the United States share of export. The program 

has actually failed to fulfill this objective. First, 

foreign supply continued to rise during the period 1966-

1967, and by 1968 foreign supply rose rather sharply, 

remained the same in 1969, and declined by about one million 

bales in 1970. Exports increased by about two million bales 

above its level in 1965 due to a similar rise in foreign 

mill demand. Thereafter, United States export continued to 

decline except for a moderate rise in 1969, resulting from a 

moderate fall in foreign supply (USDA, 1968, pp. 63-64). 

Although the program was considered to be successful 

from a general standpoint, it, however, drew some sharp 

criticism with regard to price support payments paid to 

large producers. Such payments amounted to huge sums of 

money for some single producers and as such, were considered 

unjustifiable from an income distribution point of view. 

This criticism provided the basis for a feature of the 1970 

legislation which limited the price support payments to a 

maximum of $55,000 for any one producer and any one 

commodity. The 1970 legislation is to be effective during 

the period 1971-1973 (Weber, 1972, pp. 22-24). 



CHAPTER III 

A SIMPLIFIED GRAPHICAL MODEL 

Description of the Model 

The effect of the United States cotton policy on the 

world market for extra-long staple cotton can be analyzed by 

means of a simple graphical three-market model. This model 

is given by Figure 1. Market I represents the United States 

market for short staple cotton; market II represents the 

Rest of the World market for short staple cotton; and market 

III shows the World market for extra-long staple cotton. 

Market II and market III are connected by a cross-demand 

curve for the world price of extra-long staple cotton as 

shown by section IV of Figure 1. 

The horizontal axis measures the quantity in bales, 

while the vertical axis measures the price in United States 

cents per pound. The curves DiDi in all three markets 

represent mill consumption demand plus carryover for period 

t+1. Similarly the SiSi curves in all three markets repre

sent the supply of cotton which is the output plus the 

carryover from time t-1. The curve DsDs in section IV gives 

the quantities consumed of extra-long staple cotton at 

various prices of upland cotton in the Rest of the World. 

The horizontal line represents the price of cotton in each 
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market. The United States market price for short-staple 

cotton is denoted by , while that for the Rest of the 

World market is denoted by (prw)- The world price of extra-

long staple cotton is denoted by (p^w^* 

As shall be discussed below the United States is a 

surplus producer of cotton while the rest of the world 

suffers a deficit between supply and demand when adjustments 

for stocks are made. Assuming a free intermarket movement, 

the United States produces a surplus over mill consumption 

demand and inventory demand equal to the deficit between 

supply in the world market on one hand and mill consumption 

demand plus the inventory demand on the other hand. This 

residual quantity is exported from the United States to meet 

with the deficit in demand in the Rest of the World market. 

Cotton will continue to be exported from the United States 

to the Rest of the World as long as the price in the Rest of 

the World is higher than that in the United States. 

Equilibrium will be maintained when prices in both markets 

equalize which is of course a "classical" international 

economics theory equilibrium. At the same time, the quantity 

of cotton exported from the United States will be equal to 

the quantity imported by the Rest of the World; that is 

and X2 in our model are equal. 

c c 
As a matter of fact, P and P will not be exactly 

' us rw 3 

c c 
equal, Prw must be higher than Pug by the amount of the cost 

of transport and other transfer charges plus a margin of 
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Q 
profit to exporting firms. This difference between Pus and 

c 
P has been set at zero in our model for the purpose of 
rw 

simplification. 

With regards to the World market for extra-long 

staple cotton, the market is considered to be in equilibrium 

when supply in the world is equal to demand. Since the 

United States exports to the Rest of the World negligible 

quantities of extra-long staple cotton the deficit in demand 

in the Rest of the World is considered to be zero. The 

model assumes a substantial degree of substitution between 

upland and extra-long staple cotton in the world market. A 

drop in the price of upland cotton will cause mills to con

sume more of this type and curtail their consumption of 

extra-long staple cotton. Hence demand for extra-long 

staple cotton falls, and as a consequence its price also 

falls given the level of supply. As the reader may trace it 

for himself, the model indicates that the prices of these 

two types of cotton move together in the same direction. As 

to the magnitude of the effect of a change in the price of 

upland cotton on the world price of extra-long staple cotton, 

this will depend on the slope of the curve DsDs which itself 

depends on the degree of substitution between these two 

commodities. The greater the slope of DsDs the smaller the 

effect of a change in the price of upland cotton on the 

price of extra-long staple cotton, and vice versa. 
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c c 
The assumed equality of Pug and Prw, apart from the 

small difference mentioned before, is well supported by the 

inspection of Figure 2. The figure is drawn from Table 2 

and Table 3. Because of the export subsidy offered by the 

United States to exporting firms during the period 1955-

1965, the export price during this period is no longer equal 

to the domestic price. To arrive at the export price, 

export subsidy denoted by Xd is subtracted from the 

domestic price. The equilibrium conditions between market I 

and market II will be reached when the export price becomes 

c c 
equal P . When the United States export price and P are 
^ rw c rw 

plotted against time as shown by Figure 2, it is not hard to 

see the close relationship between the two. Apart from a 

slight difference between the two, the United States export 

Q 
price is nearly equal to Prw« However, close inspection of 

Figure 2 may reveal that this difference between the two 

sets of prices is slightly narrowing over time. This indi

cates that the cost of transport and other transfer charges 

are decreasing over time. Probably the explanation of this 

is that cost declined over the years as a result of tech

nological development and improved efficiency in transport 

facilities over this period of time. 

The close relationship between the United States 

export price and P^w is measured more accurately by an 

equation of the form: 
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Year 

1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 

2. United States Price, Export Subsidy, United States Export Price, and 
Liverpool Price of Middling 1 inch Cotton — Export price is the United 
States price less export subsidy. Figures deflated by the Implicit 
Price Deflator. 

2 3 4 5 6 7 8 9 
U.S. Expt. Export Liv. 

Price U.S. Price Expt. Subsidy Price Liverpool Price 
Deflator Price Deflated Subsidy Deflated Deflated Price Deflated 

76. 27 31.36 41.12 0.00 0.00 41.12 38.80 50.87 
81.40 28.63 35.17 0.00 0.00 35.17 38. 61 47.43 
80. 60 28. 57 35.45 0.00 0.00 35.45 37.41 46.41 
81.41 39.90 49.01 0.00 0.00 49.01 48.49 59. 55 
89.35 37.69 43.15 0.00 0.00 43.15 43.98 50.35 
88.99 34.17 38.40 0.00 0.00 38.40 39.16 44.00 
89. 65 32.10 35.81 0.00 0.00 35.81 37.80 42.16 
90. 77 33. 52 36.93 0.00 0.00 36.93 38.73 42.67 
91. 57 32. 27 35.24 7.50 8.19 27.05 34.02 37.15 
94. 53 31. 65 33.48 7.21 7. 63 25.85 39. 56 41.85 
97.92 29.46 30.10 6.19 6.34 23.76 30. 32 30.96 
99.97 33.09 33.10 6.50 6.50 26.60 28.69 28. 70 

101.41 31. 56 31.12 8.00 7.89 23.23 26.45 26.08 
102.76 30.08 29.27 6.00 5.86 23.43 28.15 27. 39 
103.73 32.80 31. 62 8. 50 8.19 23.43 28.95 27.91 
104.73 31.74 30. 31 8.50 8.12 22.19 27.92 26. 66 
105.80 32.02 30.26 8.50 8.03 22.23 26.84 25. 37 
107.05 29. 62 27.67 6.50 6.07 21.60 27.13 26. 34 
108.83 28.03 25.76 5.75 5.29 20.47 26.13 24.01 
111.56 20.64 18.50 0.00 0.00 18.50 25.11 22.51 
114.79 25.39 22.12 0.00 0.00 22.12 27.49 23.95 
118.92 22.02 18.52 0.00 0.00 18.52 26.62 22.38 

4^ 
CD 



Table 2.—Continued 

1 2 3 4  5 6  7  8  9  
U.S. Expt. Export Liv. 

Price U.S. Price Expt. Subsidy Price Liverpool Price 
Year Deflator Price Deflated Subsidy Deflated Deflated Price Deflated 

1969 124.22 20.60 16.58 0.00 0.00 16.58 26.09 21.00 
1970 130.12 23.55 18.10 0.00 0.00 18.10 27.46 21.10 

Source: Column 2 from U.S. Government Printing Office (1971, p. 201). 
Columns 3 and 5 from USDA (1971a, p. 7; 1971b, p. 31). Column 8 from Table 3. 
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Table 3. Prices of Middling 1 inch Cotton c.i.f. Liverpool, 
England 

1 2 3 4 5 
Year Mid. 15/16" Mid. 1" Year Mid. 1" 

1947 37.94 38.80 1959 26.45 

1948 38.05 38.61 1960 28.15 

1949 36.59 37.41 1961 28.95 

1950 47.83 48.48 1962 27.92 

1951 43.46 43.98 1963 26.84 

1952 38. 36 39.16 1964 27.13 

1953 36.99 37.80 1965 26.13 

1954 37. 59 38.73 1966 25.11 

1955 32.95 34.02 1967 27.49 

1956 28. 38 39.56 1968 26.62 

1957 28.86 30.32 1969 26.09 

1958 28.18 28.69 1970 27.46 

Source: Column 2 from USDA (1950, p. 86); 1950 
price calculated from ICAC (1963, p. 238); 1951-1958 prices 
are from ICAC (1963, pp. 83-87). Column 3 is from column 
2 plus premiums obtained from USDA (1950, p. 88; 1955, p. 
64; 1960, p. 71). Column 5 from ICAC (1970a, pp. 38-45) and 
USDA (1971b, p. 40). 
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Pc = bn + b, Pc + b„X, + e 
rw 0 1 us 2d 

where P is the price of American middling 1 inch cotton 
rw c 

in Liverpool, England in United States cents per pound; 

Pus is the price of American middling 1 inch cotton in 

designated spot markets in the United States and in United 

States cents per pound; is the United States export 

subsidy for 1 inch cotton in United States cents per pound; 

and e is an error term. 

The resulting coefficients of this formula are shown 

below: 

PC = -1.43805 + 1.25127 PC - 1.08128X, 
rw us d 

S.E. (0.08005) (0.17853) 

t 15.63 6.05 

R2 = 0.93 

2 
The high R value and the t values of the respective 

coefficients represent substantial indication of the exist

ence of an intimate relationship between the two sets of prices. 

However, the negative value of bQ may strike the reader as 

being odd. One will certainly expect b^ to be a positive 

value since P^w is always higher than the United States 

export price. The reason for this is rather simple. Since 

the transport cost is declining slightly over time, P^w must 

decline faster than the United States export price so that 

the gap between them will become progressively smaller. 
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This can be seen by inspection of Figure 2. In any case, 

since the low values of both prices are those of the 

recent years, a plot of Prw against the United States 

export price must yield a curve that tends to rotate 

counter-clockwise over time, thus resulting in a negative 

bp value. This argument is verified by introducing the time 

variable (t); the resulting equation becomes: 

Prw = b0 + blPus + b2Xd + V + e 

Where (t) goes from 14 to 37. The estimated coefficients 

are as follows: 

Prw = 28-49929 + 0.77329 p£g - 0.89741Xd - 0.61339t 

S.E. (0.17133) (0.16402) (0.20278) 

t 3.93 5.47 3.03 

R2 = 0.95 

The value of bQ is now positive but rather high due 

to the fact that (t) takes high values, 14 to 37. The 

coefficient of the time trend variable is significantly 

different from zero, since the tabulated t value for 20 

degrees of freedom at the 95 per cent level is 2.086 (Steel 

and Torrie, I960, p. 433). The reader may notice that, 

2 
despite the significance of b^, the increase in R over 

value in the previous equation is only 2 per cent. 
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The United States is the world's largest single 

producer of cotton. In 1949 the United States production of 

cotton was about half the world production excluding 

communist countries. During the same year the United States 

exports were about half the world export trade in cotton 

excluding the communist block (ICAC, 19 63, pp. 12-17, 41). 

Since the 1920's, the United States has adopted a policy of 

restricting the production of cotton except in years of 

wartime emergency. Despite this fact, the production of the 

United States in 1969 accounted for about 20 per cent of 

the world total production excluding communist countries. 

The United States exported over 23 per cent of the world 

exports of cotton in 1967, again excluding the communist 

block (ICAC,1970a, pp. 8-9, 18-19). 

This share of the market and the nature of its 

government programs suggest that the United States has the 

ability to substantially influence the world market for 

cotton. Telser (1957), in studying the relationship between 

price support programs and their effect on the stability of 

farm prices found by using analysis of variance that farm 

prices are more stable than they would have been without 

price support programs. If this is granted then the obvious 

conclusion is that the United States has affected the 

domestic price level by deliberate policy action. Con

sidering now the close relationship between the United 

States price and the Rest of the World price of cotton 
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discusscd above, it is reasonable to conclude that the 

United States cotton policy has actually affected the Rest 

of the World price for upland cotton and in turn the World 

price of extra-long staple cotton. On the other hand, 

Horne (1960) studying the world market for cotton calculated 

that during 1957-1959 the United States supplied 32 per cent 

of the cotton which moved in the world trade. His con

clusion from this is best described in his own words. 

So long as the foreign world depends upon us for 
this large fraction of its imports, we can, by 
withholding cotton except at a certain price, draw 
the whole market up toward the general vicinity of 
that price. And so long as we hold big stocks, we 
can, by selling cotton at any price, drop the whole 
market down toward the vicinity of that price. 
This position of price leadership is accentuated by 
the fact that virtually all our competitors in 
cotton exports—Mexico, Egypt, and so forth— 
have neither the local finances nor the supplies 
of foreign exchange to permit them the luxury of 
holding their cotton through periods of price 
weakness. Only the United States can afford this 
dubious luxury (p. 65). 

Having established this fact that the United States 

can, and actually did, affect the world market for cotton, 

the main policy variables are singled out in what shall 

follow, and their effects on the World market for extra-

long staple cotton are discussed separately using our 

graphical model. 

The Effect of a Change in the Loan Rate 

The effect of a change in the loan rate on the 

market for extra-long staple cotton is best described by 
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resetting our model in the form of Figure 3, The curve 

DlDl in Figure 3 represents United States mill consumption 

demand. All other curves in the three markets and in 

section IV of the model are as described for Figure 1. The 

solid lines describe the equilibrium condition in all 

markets before the loan rate is charged.. The quantity X.^ 

in market I is the United States carryover plus the quantity 

exported to the Rest of the World. X£ is the quantity 

exported from the United States, or which is the same thing, 

the quantity imported from the United States by the Rest of 

the World. The price prevailing in the United States is 

Pc , and that in the Rest of the World is . Given the 
usl rw 

price of upland cotton in the Rest of the World and the 

supply and demand conditions for extra-long staple cotton, 

the equilibrium quantity for extra-long staple cotton is Q.̂  

consumed at the equilibrium price 

Consider now that the United States raised the loan 

rate. Assuming the United States supply is given farmers 

will pledge more cotton for loan and the quantity of cotton 

offered for sale to mills will decrease. Commodity Credit 

Corporation stocks will rise and ignoring stocks in private 

concerns United States carryover will rise. Since the 

quantity of cotton offered for sale to mills has decreased, 

the United States domestic price will rise from p^sl to say 

Pus2* T^e broken 1;i-nes of Figure 3 give the equilibrium 

condition after the change in the loan rate. The rise in 
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price in the United States will raise the price of upland 

cotton in the Rest of the World from to p£w2* At this 

higher price the demand for United States imports by the 

Rest of the World will fall, and hence United States exports 

will fall. This will further augment the United States 

carryover. As shown by the figure United States carryover 

plus export will rise from X^ to , and United States 

exports will fall from X^ to X^. 

The higher price of upland cotton in the Rest of the 

World will induce mills to substitute more of this type of 

cotton for more of the extra-long type because of its 

superior characteristics. Section IV of Figure 1 shows that 

the quantity consumed of extra-long staple cotton will rise 

from to This means that the demand for extra-long 

staple cotton has increased as represented by a shift in 

to D4D4 in market III. As a result the equilibrium 

price for extra-long staple cotton will rise from to 

Similarly a reduction in the loan rate will have the 

opposite effects. United States mill consumption demand 

will rise, United States exports will rise, United States 

carryover will fall, and United States market price will 

fall. The Rest of the World price of upland cotton will 

fall, and the World price of extra-long staple cotton will 

also fall. 
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The conclusion then is that a change in the loan 

rate will cause the World market price for extra-long staple 

cotton to change in the same direction. The magnitude of 

this effect and that of the subsequent policy variables is 

the topic of the following chapters. 

The Effect of a Change in Acreage Allotment 
Diversion Programs. Soil Conservation-

Programs. and Market Quotas 

The group of policy measures mentioned above is 

directed primarily at reducing total supply. The analysis 

of the effects of these policy measures on the United 

States market, and the Rest of the World market for extra-

long staple cotton can be approached through the effect of 

a change in supply on these markets. 

Such analysis can be done by using the solid lines 

of Figure 3. A reduction in supply is represented by a 

shift of S^S^ to the left. If the level of the loan rate 

and other policy variables are assumed constant, the direct 

effect of such a shift will reduce the carryover for the 

following year. Ignoring the carryover of private concerns 

once more, the Commodity Credit Corporation stocks will 

decline.- However, if mill demand remains the same, such a 

reduction in supply will have no effect on the United States 

domestic price as long as the Corporation holds ample 

supplies. As a consequence, the Rest of the World price for 

upland cotton, United States export, and the price of 
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extra-long staple cotton will remain the same. As a matter 

of fact, the group of policy variables under consideration 

are adopted only as a measure to reduce the government cost 

of administering farm programs by reducing the Corporation 

stocks of cotton. 

The Federal Farm Board was confronted by this 

problem in the late 1920's when the Board had no authority 

to restrict acreages and spent all its funds in a losing 

attempt to support the price. Thus, as long as there is a 

substantial carryover the policy of restricting supply will 

have no effect on the market. 

Only in the case that supply restriction is overdone 

to the extent that the total supply is equal to demand at a 

price above the support price will further restriction of 

supply have repercussions that cause the price to rise. The 

policy of supply restrictions is further weakened by the 

fact that demand has probably been shifting to the left 

during some recent years as a result of increasing consump

tion of synthetic fibers. This naturally tends to cause 

carryover to rise and indirectly offset the policy of 

restricting the supply. In conclusion, this type of policy 

apart from reducing the Commodity Credit Corporation cost of 

farm program administration through reducing its acquisition 

of stocks, has no effect on the domestic market and in turn 

has no effect on the world market for short staple and 
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extra-long staple cotton as long as Corporation stocks are 

large. 

The Effect of United States Export Subsidies 

The effect of United States export subsidies is 

analyzed through the- use of Figure 4. The solid lines of 

Figure 4 indicate the equilibrium condition of the system 

before the subsidy is introduced. The broken lines show the 

change in the equilibrium condition of the system after the 

subsidy is introduced. The -*-n mar'ce't 1 defines mill 

consumption demand. Other curves in the system are as 

defined in Figure 1. The quantity X^ in market I repre

sents United States carryover plus the quantity exported. 

The quantity in market II defines the quantity imported 

by the Rest of the World from the United States. Thus is 

smaller than X^ by the amount of United States carryover. 

The United States domestic price, Pug, is equal to the Rest 

of the World market price of upland cotton, prwl« The 

reader is reminded that the cost of transport and other 

carrying charges are assumed to be zero for the purpose of 

simplification. Given the Rest of the World price of upland 

n 
cotton, prw^, section IV of the model gives the quantity 

consumed of extra-long staple cotton in the World market. 

This quantity is denoted in the figure by Q^. Market III 

gives the equilibrium price, , and the equilibrium 
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quantity, , for the World market for extra-long staple 

cotton. 

As the subsidy is introduced the United States 

domestic price remains unchanged. The Rest of the World 

price of upland cotton drops by the amount of the subsidy 

c c 
from Prw^ to p

rw2* T^e export subsidy stimulates exports 

of cotton from the United States. As a result United States 

exports increase from to as shown in the market II of 

the model. The increase in exports lowers United States 

stocks by the same amount so that the quantity X^ in market 

I remains the same. The reader is asked to realize that X^ 

is still smaller than X^. 

The lower price prevailing in the Rest of the World 

market for upland cotton induces mills to curtail their 

purchases of extra-long staple cotton, so that the quantity 

consumed of this type of cotton drops from to Q2 as shown 

in section IV of the figure. This reduction in the demand 

for extra-long staple cotton is represented by a left-shift 

of D3D3 to D4D4» Assuming the supply of extra-long staple 

cotton in the World market remains the same equilibrium is 

established by a drop in the World price of extra-long 

staple cotton from to pi2-

The conclusion then is that the United States policy 

of export subsidization causes the World price of extra-long 

staple cotton to fall. A higher level of subsidy lowers 

the United States carryover, increases United States 



exports, and lowers the price of both upland and extra-long 

staple cotton in the World market. 

The Effect of United States Government 
Financed Exports 

The main item of government financed exports from 

the United States has been exports under the various titl'es 

of Public Law 480. Since sales under this law are affected 

by direct policy decision and to some extent by political 

considerations as mentioned before, government financed 

exports are considered a policy variable in the same footing 

as the other policy variables discussed before. In other 

words government financed exports are considered as an 

exogenous variable—just as the other policy variables were 

considered exogenous in our model. 

The effect of this variable on the World market 

price of extra-long staple cotton is analyzed through the 

use of Figure 5. The curves and markets in Figure 5 are as 

defined for Figure 4. As is true with our analysis in 

connection with the previous policy variables, the solid 

lines of Figure 5 indicate the equilibrium condition before 

a change in policy is made. The quantity of market I 

represents the sum of United States carryover for the follow

ing year and commercial exports of this year. The quantity 

y^2 shown in market II represents the quantity of commercial 

c 
exports to the Rest of the World. Pus is the domestic 

Q 
market price in the United States, and Prw is the Rest of 
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the World price of upland cotton. Given this price is 

the quantity consumed of extra-long staple cotton in the 

World market, and P^ is the equilibrium price of extra-long 

staple cotton. 

The United States Government financed exports are 

usually made on very easy terms to the recipient countries 

of the world. Under Public Law 480, for instance, the 

United States accepts the soft currancies of the recipient 

countries. In some other cases the product is given at 

nominal prices, and in almost all the cases the product is 

given for deferred payments, the period of which is generally 

very long. Moreover, interest on such deferred payments is 

generally very low. 

Considering all these benefits offered by the United 

States to recipient countries and discounting to present 

value, the United States had indirectly reduced the price of 

cotton on such sales. Although the magnitude by which the 

price is reduced is much smaller than in the case of direct 

export subsidies discussed before, the direction of its 

effect is the same. 

Going back to Figure 5, it is considered that as the 

United States undertakes government financed exports the 

price of upland cotton in the Rest of the World is reduced 

c c 
from prw2 "t° p

rw2 depending on "the volume of such government 

financed exports. Total exports rise from to by the 

amount of government financed exports. Since this exported 
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quantity is taken out of United States carryover the 

quantity in market I remains unchanged. The domestic 

price in the United States also remains unchanged. The 

lower price of upland cotton in the Rest of the World 

reduces demand for extra-long staple cotton in the World 

market according to the same argument mentioned before. As 

a consequence the World price of extra-long staple cotton 

drops from to Accordingly, it is concluded that 

United States Government financed exports reduces the World 

price of extra-long staple cotton. The magnitude of this 

reduction depends on the volume of such exports. This 

theoretical contention is supported by the evidence that in 

the period 1952-1959 the World price index of P.L. 480 

commodities dropped relative to the index of both non-P.L. 

480 commodities and to non-farm products (Menzie et al., 

1962, p. 73). 

Effect of United States Cotton Policy and 
Counteracting Forces in Retrospect 

During World War II the United States Government 

being concerned with the possibility of shortages of agri

cultural products had adopted, as has been mentioned before, 

a policy of encouraging agricultural production of strategic 

items of which cotton was an important one. The policy tool 

that had been used to fulfill this goal was an exceptionally 

high loan rate. This policy had been continued during the 

post-war period and again during and after the Korean 
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conflict. The strong demand for cotton, and in fact for all 

f [ fibers, had concealed some forces counteracting the United 

States policy. During this period, prices of cotton were 

high, United States carryover fell sharply, and exports of 

cotton were very much stimulated. However, by the year 1954 

carryover started to grow, demand both in the United States 

market and the foreign market stopped growing or started to 

drift to the left. 

The United States policy of supporting the price of 

cotton has given rise to two important problems. The high 

price of cotton has encouraged the production of synthetic 

fibers in both the United States and the rest of the world. 

In a hearing before the Committee on Agriculture 

and Forestry of the United States Senate, Home (1963) 

presented evidence that fiber consumption in the United 

States during the period 1955-1963 went up and down in 

harmony with the general business cycle. By presenting a 

chart of cotton consumption he was able to show that cotton 

consumption in the United States followed the textile cycle 

very closely during the period 1955-1960. However, the 

textile cycle during 1961-1963 had shown a rising trend 

while cotton consumption had shown a falling trend during 

the same period. According to Home (1963), the cotton 

share of total fiber consumed dropped from 55 per cent to 

46.5 per cent. Addressing the Committee he said, "... 

from the end of 1960 to the first of 1963 this one fiber 
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(rayon) has had a direct competitive gain of almost half a 

million bales from us in an annual rate of consumption on 

our own spinning system . . . cotton lost everywhere. . . . 

Our market research staff did not find one significant gain 

for cotton in 1962 among the 409 end uses that they 

surveyed" (pp. 108-110). 

The United States Government in its endeavor to 

support the price of cotton and to protect it against 

serious decline has induced more innovations and techno

logical development in the field of synthetic fiber pro

ductions and therefore more decline in demand for cotton. 

As a consequence, carryover tended to pile up both because 

of falling demand in the United States market and in the 

Rest of the World market. Although the manufacture of 

synthetic fibers in the Rest of the World did not rise as 

fast as it did in the United States, it helped in satisfying 

part of the foreign demand for fiber and as such partially 

displaced the import demand from the United States, and 

therefore contributed to the buildup of stocks in the 

United States. 

The second problem created by the United States 

policy of supporting the price of cotton was that of 

encouraging production of cotton in foreign countries. 

These countries, faced with declining prices of other agri

cultural products, found that the price of cotton was stable 

in the World market and as a result increased their 
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production at a faster rate than foreign consumption. Their 

behavior in this manner narrowed the gap that had tradi

tionally been imported from the United States. As a 

consequence, United States exports continued to decline and 

United States carryover tended to grow larger. 

The United States, faced with the growing stocks of 

cotton, adopted a policy of export subsidy in 1955. By 

doing so, the United States caused prices in the foreign 

World market to fall while maintaining its domestic price 

at a higher level. The aim of such policy, as was men

tioned before, was to increase United States export. It 

follows then that the effect of the competition between 

cotton and synthetic fibers in the United States market was 

transferred to the foreign market which was already suffer

ing from its own man-made fiber production. 

Although the policy of the United States Government 

of exports subsidization stimulated exports in the early 

years of the policy, exports tapered off during the later 

years of the program. Apparently, the level of subsidy was 

not high enough to produce the desired results. On the 

other hand, foreign producers did not respond to falling 

prices by reducing supply. It is possible that such 

producers will increase production to maintain the same 

level of income in foreign currency in the face of a falling 

price of cotton. The replacement of the United States 

export subsidy by direct support payments to farmers and 



the lowering of the loan rates gave the same results from 

the point of view of the World market for cotton. However, 

it seems that the loan rate was not lowered enough to 

cause prices in the Rest of the World to become conducive to 

the curtailment of foreign supply. It is also likely that 

after sufficient time is allowed to elapse, foreign pro

ducers may finally respond by reducing supply if their 

margin of profit has been seriously affected. Then they may 

look for other products to replenish their foreign currency 

reserves. Until this is done, it seems that the United 

States will continue to be squeezed out of the foreign 

market. 

With regard to the United States export of cotton, 

Firch (1967, pp. 204-207) has shown that the Commodity 

Credit Corporation pricing of cotton had favored the 

acquisition of short-staple and lower grade cottons. By 

consequence Menzie, Firch, and Stults (1965, p. 23) have 

shown that the Corporation export subsidy system favored 

the export of lower grade and shorter staple cotton since 

these become relatively cheaper. This granted, the 

Corporation will also limit the demand for United States 

exports by offering shorter and lower grade cottons. 



CHAPTER IV 

ECONOMETRIC MODEL I 

In this chapter econometric Model I is 

developed. The logic underlying its development is dis

cussed. The model is then solved and the result is inter

preted . 

Preliminary Model I 

United States Mill Consumption Demand for 
Upland Cotton 

D = bn, + b^P1- + b01 P + b_. Q + b -, Q" 
us 01 11 us 21 us 31 us 41 us 

+ b-.F + b,n I + b_, t (1) 
51 us 61 m 71 

United States Inventory Demand for 
Upland Cotton 

Dts = bno + b10PC + b00R + b_0PS + b,0QS 

us 02 12 us 22 32 us 42 us 

+ bcoS + bcoQp + b_0 t (2) 
52 us 62 us 72 

The Rest of the World Price for Upland 
Cotton 

Pc = bn, + b,,PC + b0_.X, + b_, t (3) 
rw 03 13 us 23 d 33 

71 
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The World Price for Extra-Long Staple 
Cotton 

P1 = b_. + b,.P0 + b0.6 (4) 
w 04 14 rw 24 

Equilibrium Condition in the United States 
Market 

Sc = Dms + Dts (5) 
us us us 

The Endogenous Variables 

me 
D = United States mill consumption demand for upland 

cotton in thousands of bales deflated by the 
population index. 

P = The average price of American Middling 1 inch 
cotton in 10 design ted spot markets in the 
United States, cents per pound deflated by the 
implicit price deflator. 

t s D = Total United States inventory demand for the 
US 

following year plus exports in thousands of bales 
deflated by the population index. 

Pc = The price of American Middling 1 inch cotton in 
Liverpool, England in United States cents per 
pound deflated by the implicit price deflator. 
Liverpool quotations are taken as a proxi for the 
Rest of the World Market price. 

P"1" = The average price of extra-long Egyptian cotton 
w in United States cents per pound deflated by the 

implicit price deflator. The Liverpool quotations 
are taken as a proxi for the World Price of extra-
long staple cotton. 

The Exogenous Variables 

Ps = The average United States price of rayon (1.5 
us denier) in United States cents per pound deflated 

by the implicit price deflator. 
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g 
Qug = The quantity of rayon and acetate plus the 

quantity of polyester produced in the United 
States in millions of pounds deflated by the 
population index. 

Fus = The ratio of mill stocks of broadwoven goods to 
unfilled orders. 

I = United States imports of cotton cloth in million 
square yards deflated by the population index. 

R = The loan rate for American Middling 1 inch cotton 
in United States cents per pound deflated by the 
implicit price deflator. 

Q 
S = Total United States supply of upland cotton 

(production plus carryover from the previous year) 
in thousands of bales deflated by the population 
index. 

Xd = The United States export subsidy for cotton in 
United States cents per pound deflated by the 
implicit price deflator. 

d = A dummy variable equal to 1 for the year 19 51 and 
the years 1966 through 1970 and equal to zero 
elsewhere. 

t = A time trend factor ranging from 14 to 37. 

According to Theil (1971), "an equation system is 

said to be complete when it has as many endogenous variables 

as equations, and when it can be solved for these variables" 

(p. 431). The above system contains 5 equations and 5 

endogenous variables, the rest of the variables are 

exogenous. Hence, the system is by definition complete and 

can be solved for any of the variables. The system is also 

clearly overidentified. For a complete discussion of 

identification, the reader is referred to Christ (1968) and 

Goldberger (1964). The sample size is 24 covering the 
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yearly data from 1947 to 1970 inclusive. Data for the years 

before 1947 are lacking for some of the variables, particu

larly those concerned with the Rest of the World, not to 

mention of course the probable distortion in the system 

that may result from including the years of World War II. 

For this reason the sample size is not particularly large 

which might suggest the use of quarterly data to avoid this 

problem. The choice of yearly data has been dictated by 

the lack of quarterly data for some of the variables. For 

instance, supply as defined above is hard to obtain on a 

quarterly basis. Similarly, mill consumption demand is 

reported only on a yearly basis, and the same is true for 

the data on carryover. On the other hand, yearly data offer 

an important advantage. Yearly data instead of quarterly 

data are particularly useful to avoid disadjustment speeds 

in equilibrium of the type Brainard and Tobin (1968) have 

discussed. During the course of the year, the system slowly 

reaches full equilibrium. 

The system as described above relies heavily on the 

contention that the Rest of the World market price for upland 

cotton is determined exclusively by deliberate policy action 

of the United States. As a result, the Rest of the World 

market for upland cotton in full form is not included in the 

system. Only the United States market can be described as 

being complete. The objective here is to put the model in 

the simplest form possible, since a simple model that can 
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explain the real world fairly well is always preferred to a 

more complex system that offers very little more explanation. 

Equation (1) expresses the United States mill con

sumption demand and includes many of the important 

variables that may be responsible for the level of such 

demand. However, one classical variable used in demand 

equations is the consumer income usually in the form of 

personal disposable income. In connection with cotton 

consumption demand, both Donald, Lowenstein, and Simons 

(1963) in one study and the National Advisory Commission on 

Food and Fiber (NACFF) (1967) in another used consumer 

disposable income as a variable explaining mill consumption 

demand of cotton in the United States. Both of these 

studies excluded most of the 1960's. The use of consumer 

disposable income as an explanatory variable for cotton 

consumption demand up to the early 1960's may be quite 

meaningful since up to that time competition with synthetic 

fibers was not as strong as it has been in later years. If 

the period 1947-1970 is taken in totality, it is not hard 

to see from a mere inspection of the data that mill consump

tion demand may have been shifting to the left gradually 

during the early years and more strongly during the late 

years. Economists are in general agreement that this 

shifting resulted from a shift in tastes in favor of man-

made fibers. Thus, if disposable income is introduced in 

the argument of the demand equation it will show a negative 
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correlation with consumption of cotton fiber which implies 

that cotton is an inferior economic good. It seems that the 

correct specification of the effect of disposable income can 

only be made if the total demand for fiber, cotton and man-

made, is considered, because the growth in consumer dis

posable income does cause total demand for fiber to rise. 

For these reasons it was decided that consumer disposable 

income should be excluded from Equation (1). 

The price variable of Equation (1) poses a similar 

difficulty. As shall be shown later, the price coefficient 

of Equation (1) is positive. This condition might persuade 

the reader to consider that the demand curve for cotton 

fiber is positively sloped,which is contrary to theory. 

But, according to Working (1927), this conclusion is not 

justified. It merely indicates that the demand curve has 

been shifting faster over time than the supply curve. The 

demand curve of Equation (1) is not the static Marshallian 

demand curve, it is rather a long-run demand curve. Follow

ing Waugh (1964, pp. 1-9), our interest is not on the true 

demand curve of economic theory. If the price variable will 

give a closer estimate of demand, it should be preferred. 

As a matter of fact, the price variable alone explains most 

of the variance in mill consumption demand for upland cotton. 

On the other hand, the price is a fundamental part of the 

economic concept of a demand equation. 
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Equation (2) expresses total United States inventory 

demand for the following year, but includes the quantities 

exported this year. To put it in another way, it is what is 

left over from this year's supply after mill consumption 

demand had been satisfied. The reason why exports have not 

been singled out from this quantity is that it otherwise has 

to be entered in the equilibrium condition. If this is 

done, exports and its explanatory variables become factors 

affecting the price of cotton in the United States market. 

This, of course, is contrary to the belief that the world 

price is determined by United States policy. At the same 

time, United States exports are quantities that are actually 

taken out of total carryover. For these reasons no export 

demand is used in this model. 

Equation (3), as has been discussed fully in Chapter 

III, relates the Rest of the World price of upland cotton 

to the United States domestic price and United States 

exports subsidies. 

Equation (4) expresses the world price for extra-

long staple cotton as a function of the Rest of the World 

price for upland cotton, and a dummy variable. Figure 6 

1 c 
shows the behavior of P and P over time. While the two 

rw rw 

price series are clearly related and approximately move 

together in the general trend, the price of extra-long 

staple cotton is much more erratic and volatile. As a 

result, it should contain a much larger variance than the 



120 

110 

T3 
C 
3 
O 
On 

90 

to •p 
G 
a) 
u 

70 w 
<D 
•P 
aJ 
•P 
w 

•D Q) 
•P 
•H 
c 

50 

30 

50 55 60 65 70 

Years 

Figure 6. Time Trends of the Rest of the World Price for Upland Cotton and the 
World Price of Extra-Long Staple Cotton -j 

CD 



79 

price of upland cotton. The erratic behavior of the World 

price of extra-long staple cotton is probably related 

largely to political considerations, particularly those 

involving the Middle East. In 1951, the year following the 

declaration of the Korean War, the World price for extra-

long staple cotton climbed to a record high level due to the 

specially strong demand created by the war. On the other 

hand, in the two years following the British-Egyptian War of 

1956, the price of extra-long staple cotton dropped down to 

extremely low levels, perhaps because British mills 

refrained from buying Egyptian and Sudanese cottons. 

Similarly, the Arab-Israeli War of 1966 and the resulting 

blockage of the Suez Canal has resulted in supply shortages 

of extra-long staple cotton in the European markets. Prices 

of extra-long staple cotton tended to show a generally 

rising trend over time, while prices of upland cotton showed 

a clearly negative trend over the same period. 

The dummy variable of Equation (4) has been intro

duced to take care of these problems. Ideally, of course, 

an estimate of the price of extra-long staple cotton should 

have been obtained from a simultaneous equation system 

involving supply, mill consumption demand, and inventory 

demand for this type of cotton. Unfortunately, data relating 

to mill consumption and inventory are not published any

where. As a consequence, the single-equation method for the 

estimation of the World market price of extra-long staple 
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cotton is the only possible approach. According to Fox 

(1953, p. 9), the single-equation estimation of this kind is 

likely to produce some bias in the estimates if other 

variables, such as supply, are affected by the price. Since 

our data are yearly data, the price must be one of the 

explanatory variables of supply, although it may not be of 

appreciable importance. Thus, even though some bias is 

expected, the single-equation method is the only possible 

alternative we have in this model. 

Equation (5) is an identity equation expressing the 

equilibrium condition in the United States market for upland 

cotton. 

Final Model I 

Unlike most econometric models, the objective of the 

econometric models in this study is not forecasting. Model 

I and Model II which follow are built to measure the effect 

of the United States cotton policy on the World price of 

extra-long staple cotton. This being the objective, the 

choice of variables to use in the model becomes of prime 

importance. The variables to be included must be economi

cally logical and statistically significant. The inclusion 

of a variable that does not have both of these characteris

tics may influence the estimate of the coefficient of one 

or more of our policy variables. In addition, the in

clusion of each variable in the model results in the loss 
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of one degree of freedom for estimating the error. Con

sidering the relatively small sample size we have, un

necessary loss of degrees of freedom must be avoided. 

Otherwise, the error incorporated in our estimate of the 

coefficients of the policy variables will be inflated, thus 

limiting our confidence in the estimate of the magnitudes 

of our policy variables. 

used to set the model in the appropriate form and to obtain 

least square estimates of the parameters. Model I in its 

final form becomes: 

For these reasons, stepwise regression has been 

(1) 

( 2 )  

rw 
(3) 

(4) 

(5) 

The definition of the variables is as given before. 

The ordinary least square (OLS) solution thus 

obtained, the above system has also been solved by the Two 
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Stage Least Squares method (2SLS). The parameter estimates 

obtained by the two methods are given below: 

OLS Solution of Model I 

Dms = 7759.0881 + 87.4229 PC - 1.1784 QP - 2425.3685 F 
us us us us 

(1) 

S.E. (9.9904) .. (0.2628) (618.6535) 

t 8.7507 ' 4.48402 3.9204 

Tab. t-value (.95) = 2.086 R2 = 0.93 

Dts = -11505.1748-183.3938PC +183.8827R+0.91108SC +164.4722t 
us us us 

( 2 )  

S.E. (31.6455) (46.768) (.0295) (37.6842) 

t 5.7953 3.9318 30.8841 4.36449 

Tab. t-value (.95) = 2.093 R2 = 0.992 

PC = 28.49929 + 0.77329 P - 0.89741 X, - 0.61339 t (3) 
rw us d 

S.E. (0.17133) (0.16402) (0.20278) 

t 3.93 5.47 3.03 

Tab. t-value (.95) = 2.086 R2 = 0.95 

P* = -8.39162 + 1.89037 p£w + 18.95186 d (4) 

S.E. (0.15313) (3.97984) 

t 12.34487 4.76197 

Tab. t-value (.95) = 2.080 R2 = 0.88 
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2SLS Solution of Model I 

= 7802.6221 + 86.4004 P^g - 1.1962 QP - 2434.2146 Fug 

(1) 

Dts = 11260.7501 - 196.8685 P° + 195.7184 R 
US * US 

+ 0.90672 Sc + 161.1067 t (2) 
u s 

P° = 28.67109 + 0.76965 P° - 0.89468 X, - 0.61632 t (3) 
rw us a 

P1 = 9.08451 + 1.91004 P° + 19.0f>555 d 
rw rw 

The reduced form equation for the World price of 

extra-long staple cotton has been obtained from the model 

as follows: 

Sc = b„, + binPC + bonQP + b_nF + b00 + b., „PC 

us 01 11 us 21 us 31 us 02 12 us 

+ b«0R + b_ 0S + b.— t 
22 32 us 42 

Sc = b^T + bno + (bni + b19) P° -t b01QP + b_. F 
us 01 02 11 12 us 21 us 31 us 

+ b22R + b32SSs + b42 t 
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+ b02) 

us 

(b01 

(bll + b12) " 

21 

(bll + b12) 

2P _ 31 

us + bi2 us 

22 
(1 - b00) 

(bll + b 1 2 )  R + lbll + b12> °us " lbll + b12' 

42 

rw 
= b 

03 

b13lb01 + b02' 
(bll + b12> 

b, 0b0. 
13 21 qP 

(b^^ + bj^2^ us 

b13b31 F 

(bll + b12) us 

b13b22 
(b 
11 

b,n(l"b««) 
p  _i_  1 3  3Z  c iC  

+ b, o ) (b,, + b. „) us 
'12' 11 '12' 

b13b42 
"ttt ;—t~ r t + b0_X + b-~ t (b,, + b, „) 23 d 33 

11 12 

= b 
03 

b13^b01 + b02 ̂ 

(bll + b12) 

b13b21 Qp 

(bll + b12) US 

b13b31 b13b22 

(bll + b12) US (bll + b12) 
R + 

b13(1-b32) 
gc 

(bll + b12J US 

+ b X (b13b42 b33} 

+ 23 d b1JL + b12 

1 b14b13(b01 + b02} b14b13b21 _p 
w ~ 04 + 14 03 (b,, + bno) (b,, + b., „) Uus 

11 '12' '11 T 12' 

b14b13b31 

(bll + b12 
r  F  
) us 

b14b13b22 

(bll + b12) 

b
14

b
13

(1-b32) c . . x 
+ (b,, + bn „) us 14 23 d 

11 '12' 
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r b 14 b 13 b 42 "I .  ,  
"  [_ b x l  + b 1 2  " 14 33j  t  +  24 

The OLS parameters of the reduced form obtained are 

as follows: 

P 1  = -11.57032 -  0.01795 Q P  -  36.93836 F + 2 .80053 R 
w us us 

-  0.00135 s c  -  1.69644 X,  + 1 .34538 t  + 18.95186 d 
us d 

The 2SLS parameter estimates of the reduced form 

equation are: 

P 1  = -0 .34926 -  0.01592 Q P  -  32.3994 F + 2 .60501 R 
w us us 

-  0 .00124  s c  -  1 .70887  X,  +  0 .96713  t  +  19 .05555  d 
us a 

The choice of either the OLS solution or the 2SLS 

solution depends on the relative accuracy of prediction of 

the reduced form equation obtained by the two methods. 

Both forms of the equation were used to predict the actual 

World price of extra-long staple cotton for the years 1968-

1970. Table 4 shows the result. 

Interpretation of the Results 

Table 4 shows that the error in the prediction of 

the world price for extra-long staple cotton is slightly 

smaller for the 2SLS solution of the model than for the OLS 

solution. For this reason, the 2SLS solution of the system 
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Table 4. OLS and 2SLS Predictions of the World Price for 
Extra-Long Staple Cotton (1968-1970, Figures 
Deflated) 

OLS 2SLS 

Year 
Act. 
Price 

Prd. 
Price Error 

% 
Error 

Prd. 
Price Error 

% 
Error 

1968 52.58 46.13 6.45 12 46.71 5.87 11 

1969 50.81 44.15 6.66 13 44.68 6.13 12 

1970 46.99 42.22 4.77 10 42.67 4.28 9 

is preferred, and the 2SLS coefficients of the variables 

involved in each equation are accepted as the preferable 

estimates of the true coefficients for this particular 

model. 

From the 2SLS reduced form equation, we conclude 

that the most important policy tool affecting the World 

price of extra-long staple cotton is the loan rate. A 

change of one United States cent in the loan rate will cause 

the World price of extra-long staple cotton to change in the 

same direction by about 2.6 United States cents per pound. 

It is also concluded that the United States supply has no 

appreciable effect in the World price of extra-long staple 

cotton. A change of one unit (1000 bales) in United States 

supply will change the World price of extra-long staple 

cotton in the opposite direction by only 0.00124 cents per 
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pound. Even a change in United States supply of one million 

bales, which is about 7 per cent of United States supply in 

1970, will cause the World price of extra-long staple cotton 

to change by only about one cent per pound. Thus, the 

United States policies aimed at altering the level of United 

States supply of cotton such as acreage allotment programs, 

acreage diversion programs, and the like apparently have no 

direct effect on the World market price for extra-long 

staple cotton. Such policies merely affect the United 

States carryover and Commodity Credit Corporation stocks as 

mentioned before in connection with our graphical model. 

Beside the loan rate, an important policy tool, 

however, is the United States export subsidy. A change of 

United States subsidy of one cent per pound will change the 

World price of extra-long staple cotton in the opposite 

direction by about 1.7 cents per pound. Should the United 

States return to export subsidization, the market for extra-

long staple cotton will suffer according to the magnitude 

of such subsidy. 

All the changes and effects mentioned above 

assume that all other variables are held constant when the 

policy variable under consideration is changed. 



CHAPTER V 

ECONOMETRIC MODEL II 

In Model I economic forces in the Rest of the World 

that may affect the Rest of the World price of upland cotton 

have been ignored. This price was assumed to be determined 

solely by economic forces and policies in the United States 

market. In Model II this discrepancy is corrected by 

introducing into the model the Rest of the World variables 

that are relevant to the system. 

Preliminary Model II 

The United States Market 

United States Mill Consumption Demand for Upland 

Cotton. 

(1) 

United States Inventory Demand for Upland Cotton 

(2) 

88 
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Equilibrium Condition in the United States Market. 

Sc = Dms + DtS (3) 
us us us 

The Rest of the World Market 

Foreign Mill Consumption Demand for Upland Cotton. 

Dms = bn- + b,_PC + b00PS + b-^P1 + b.0QS + bcoDc 

rw 03 13 rw 23 rw 33 w 43 rw 53 x 

+ bH t (4) 

The Export Demand for United States Cotton. 

Dc = bn. + b., . Pc + b0,Ps + b^.P1 + b. . Sc + bc.Qs 

x 04 14 rw 24 rw 34 w 44 rw 54 rw 

+ ^64^ + ^74 ^ 

Foreign Inventory Demand for Upland Cotton. 

D1S = bn[- + b._Pc + b9t-PS + b-j-P1 + b-.-D1"3 + b^S0 

rw 05 15 rw 25 rw 35 w 45 rw 55 rw 

+ b65 t (6) 

Eguilibrium Condition Between the United States and 

the Rest of the World Markets. 

Pc = bn, + bncPG + bocX + b_c t (7) 
rw 06 16 us 26 d 36 
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Ecmilibrium Condition in the Rest of the World 

Market. 

SC = DmS + D1S - DC - Dg (8) 
rw rw rw x x 

The Endogenous Variables 

rns 
D = United States mill consumption demand for upland 
us cotton in thousands of bales deflated by the 

population index. 

n  
P = The average price of American Middling 1 inch 

cotton in 10 designated spot markets, in United 
States cents per pound, deflated by the implicit 
price deflator. 

ts 
D = Total United States inventory demand for the 
us following year including exports in thousands of 

bales deflated by the population index. 

ins 
D = Foreign mill consumption demand for cotton in 

w thousands of bales deflated by the population 
index. 

P = The average price of American Middling 1 inch 
cotton in Liverpool, England in United States 
cents per pound deflated by the implicit price 
deflator. Liverpool quotations are taken as a 
proxi for the Rest of the World Market. 

P"*" = The average price of extra-long Egyptian cotton in 
United States cents per pound in Liverpool, 
England deflated by the implicit price deflator. 
The Liverpool quotations are taken as a proxi for 
the World price of extra-long staple cotton. 

Dc = Commercial exports of cotton from the United 
X States to the Rest of the World in thousands of 

bales deflated by the population index. 

D1S = Foreign inventory demand for cotton in thousands 
rw of bales deflated by the population index. 
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The Exogenous Variables 

Ps = The average price of rayon (1.5 denier) in United 
us States cents per pound deflated by the implicit 

price deflator. 

Qs = The quantity of rayon and acetate plus the 
US quantity of polyester produced in the United 

States in millions of pounds deflated by the 
population- index. 

Qp = The quantity of polyester produced in the United 
us States in millions of pounds deflated by the 

population index. 

F = The ratio of mill stocks of broadwoven goods to 
unfilled orders. 

I = United States imports of cotton cloth in million 
m of square yards deflated by the population index. 

R = The Commodity Credit Corporation rate for American 
Middling 1 inch cotton in United States cents per 
pound deflated by the implicit price deflator. 

Sc = Total United States supply of upland cotton 
us (production plus carryover from the previous year) 

in thousands of bales deflated by the population 
index. 

Ps = The average price of rayon (1.5 denier) in United 
rw States cents per pound in the United Kingdom. 

Qs = The quantity of rayon and acetate in millions of 
rw pounds produced by the Rest of the World, deflated 

by the population index. 

X, = The United States subsidy for cotton in United 
States cents per pound deflated by the implicit 
price deflator. 

Sc = Total foreign supply of cotton in thousands of 
rw bales deflated by the population index. 

d = A dummy variable equal to one for 1959 and zero 
elsewhere. 
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= United States Government financed exports of 
cotton in thousands of bales deflated by the 
population index. 

t = A time trend variable ranging from 14 to 37. 

The above system is made up of 8 equations and 8 

endogenous variables- and therefore is complete. The system 

is also overidentified. 

Unlike Model I, this system is made up of two 

markets—the United States market for upland cotton and the 

Rest of the World Market for upland cotton. Again for lack 

of data there is no complete market for extra-long staple 

cotton. The price of extra-long staple cotton has been 

forced into the system particularly in the mill consumption 

demand equation. A more complete model should have con

tained a market for man-made fibers in the United States and 

another for the Rest of the World. However, the construc

tion of such markets was hampered by the lack of data. 

Although some data may be available to express the demand 

side of man-made fibers, the supply side variables, such as 

cost of production and prices of raw materials, are not 

available for the length of time under consideration. For 

this reason, quantities and prices of synthetic fibers have 

been included in the model as exogenous variables. 

Equation (1) to Equation (3) take the same form as 

in Model I and have been discussed in the presentation of 

that model. Equation (7) has been discussed fully in 
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Chapter III. In what shall follow, the rest of the equa

tions are being discussed. 

Equation (4) expresses foreign mill demand as a 

function of both the price of upland cotton in the Rest of 

the World and the World price of extra-long staple cotton. 

When stepwise regression was used to solve this equa

tion, the latter price variable failed to remain in the 

equation and be significant. The high multicolinearity 

between these two variables, as indicated by a zero order 

correlation of 0.869, did not allow both of them to enter 

the equation at a statistically significant level. The Rest 

of the World price of upland cotton has a slightly larger zero 

order correlation with demand, namely -0.863 as compared to 

-0.782 for the price of extra-long staple cotton, and 

enters first in the relation. The partial correlation of 

the price of extra-long staple cotton with foreign demand 

drops very badly, approaching zero, and hence this variable 

does not enter the relation with a statistically significant 

coefficient. For this reason and in view of the specially 

high multicolinearity between the two variables, the price 

of extra-long staple cotton has been forced into the demand 

equation by removing the price of upland cotton. 

The reader may also notice that the demand equation 

is devoid of a consumer income variable. The main reason 

for this is the lack of published data for consumer income 

for the whole world in any form. Most of the workers in the 



94 

field who included income in foreign demand for cotton such 

as Fowler (1963) and Catchcart and Donald (1966) were deal

ing with cross sectional data. The time trend factor has 

been introduced in the equation to pick up changes in 

consumer income over time. Besides these considerations, 

the equation contains all the important variables that are 

usually used to express demand. 

Equation (5) is an attempt to estimate the demand 

for United States commercial exports of cotton. The export 

demand for United States cotton has always been very diffi

cult to estimate in functional form. Many workers in the 

field have devised ways and means to avoid its direct 

estimation when they addressed themselves to this problem. 

Some others were satisfied with enumerating some of the 

factors that affected the export demand for United States 

cotton. Among these are Cox and Pherson (1959), Home 

(1963), Home and McCord (1962), and Catchcart and Donald 

(1966). On the other hand, a widely accepted approach has 

been adopted by Fowler (1961, 1963) whereby the export 

demand for United States cotton has been estimated as a 

residual between mill consumption demand and foreign supply. 

A similar approach has been used by Blakley (1961). As a 

result of this difficulty, Sirhan and Johnson (1971) have 

recently adopted a market share approach. One serious 

objection to this approach is that it requires the 

elasticities of substitution among cotton grown in different 
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countries to differ substantially from infinity. Firch 

(1971) has argued that the estimates of the elasticity of 

substitution obtained by Sirhan and Johnson do not differ 

significantly from infinity. 

The only attempt to directly estimate the foreign 

demand for United States cotton had been made by Barlowe and 

Donald (1971). Using what they called "two-step" least 

squares, they obtained estimates of the independent variables 

and entered these as arguments in the final equation for 

United States exports. The data used in the analysis 

covered only 12 years, 1959-1970. They found that United 

States export of cotton is a function of FFW cotton consump

tion estimates less production estimates and FFW supply. 

They also added a dummy variable to account for the excep

tionally high imports by the Soviet Union in 1963. 

There are three objections to Barlowe and Donald's 

estimation. First, the period covered by the study is 

rather short. From 1959 onward, the export quantities show 

a clear negative trend with time (see Table 6, Appendix). 

It is not surprising that such data will be easily correlated 

with any trending variable. Second, the variable consump

tion less production of FFW, if adjusted to changes in 

stocks, is identical to export demand—the dependent 

variable—and, therefore, its coefficient must be approxi

mately equal to one. Indeed the coefficient estimate of 

0.87 which they obtained is not much different from one. 
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Finally, the use of the dummy is not well justified. 

Soviet imports indeed almost doubled in 1963 but amounted 

to only about half a million bales before 1963 (USDA, 1968, 

p. 74). An increase of one-half million bales in Soviet 

imports cannot be the primary explanation for American 

exports to increase by about three and a half million bales. 

Surprisingly enough, Barlowe and Donald did not use any 

price in their demand equation. 

Equation (5) of this study postulates that the main 

factors responsible for the level of United States export 

demand are the Rest of the World price of upland cotton and 

the prices of its substitutes, namely, the Rest of the World 

price of synthetic fibers and the price of extra-long staple 

cotton, together with the level of foreign supply. In 

addition, a dummy variable is introduced in the relation

ship to account for the exceptionally high commercial 

exports of cotton from the United States during 1959. 

According to the USDA, the exceptionally high exports during 

1959 was due to a quick recovery from a general textile 

recession and a general rise in economic activity in the 

Rest of the World. According to the same source, mill 

consumption of cotton in the Rest of the World was espe

cially high in 1959 and stocks of cotton-manufactured goods 

were especially low at the beginning of the year (USDA, 

1959, p. 11). 
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Equation (6) which is an attempt to express the 

Rest of the World carryover in functional form has been 

tried and retried in different forms. In all cases, all the 

coefficients of this equation failed to reach the required 

level of significance. The coefficient of determination 

was consistently below 0.45. The trouble seems to stem 

from the lack of any trend in this variable. The Rest of 

the World carryover of upland cotton, as may be seen by 

mere inspection of the figures (Table 7, Appendix), is 

nearly constant over time. Consequently, no variable was 

able to yield a coefficient significantly different from 

zero since all the relevant variables contain some trend. 

For this reason, this equation was removed from the model 

and the Rest of the World carryover was entered into the 

model as an exogenous variable. 

Equation (8) is an identity equation expressing 

equilibrium condition in the Rest of the World market for 

upland cotton. 

Final Model II 

Using step-wise regression to determine the appro

priate variables to be included in the model, Model II has 

been set in the following final form: 
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The United States Market 

United States Mill Consumption Demand of Upland 

Cotton. 

Dms = bm + b,. Pc + b0, Qp + b01 F (1) 
us 01 11 us 21 us 31 us 

United States Inventory Demand for Upland Cotton. 

Dts = bno + b10Pc + b„0R + b,0Sc + b, 0 t (2) 
us 02 12 us 22 32 us 42 

Equilibrium Condition in the United States Market. 

Sc = Dms + Dts (3) 
us us us 

The Rest of the World Market 

Foreign Mill Consumption Demand for Upland Cotton. 

Dms = bn_ + bn-P1 + b00PS + b0_Qs (4) 
rw 03 13 w 23 rw 33 rw 

The Export Demand for United States Cotton. 

Dc = bn. + b,.Pc 
+ b0.Ps + b_„Sc + b-.P1 + bCyl d (5) 

x 04 14 rw 24 rw 34 rw 44 w 54 

Equilibrium Condition Between United States and the 

Rest of the World Markets. 

Pc = bnc + b1KPc + bocX, + b_c t (6) 
rw 05 15 us 25 d 35 
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Equilibrium Condition in the Rest of the World 

Market. 

SC = DmS + Dis - DC - Dg (7) 
rw rw rw x x 

The system now has 7 equations and 7 endogenous 

variables, and therefore is complete. The foreign inventory 

demand has now become exogenous. Otherwise, the system has 

the same endogenous variables as definecT'above. The number 

of exogenous variables has naturally decreased; however, 

the exogenous variables in the system have the same defini

tion as before. 

OLS Solution of Model II 

)mS = 7759.0881 + 87.4229 PC - 1.1784 - 2425.3685 F 
us us us us 

(1) 

S.E. (9.9904) (0.2628) (618.6535) 

t 8.7507 4.48402 3.9204 

Tab. t-value (.95) = 2.086 R2 = 0.93 

DtS = -11505.1748-183.3938PC +183.8827R+0.91108SC +164.4722t 
us us us 

( 2 )  

S.E. (31.6455) (46.768) (0.0295) (37.6842) 

t 5.7953 3.9318 30.8841 4.36449 

Tab. t-value (.95) = 2.093 R2 = 0.992 



D ms 
rw 

100 

21452.2927 - 81.2973 P1 + 346.3108 PS + 2.40715 QS 

w rw rw 

(4) 

S.E. 

t 

(21.3763) 

3.8031 

(93.3264) 

3.7107 

(0.31203) 

7.7145 

Tab. t-value (.95) a= 2.086 R = 0.902 

= 16606.8792 -

S.E. 

t 

159.5720 PC + 234.0946 PS - 0.35293 Sc 

rw rw rw 

(55.3355) 

2.884 ' 

(67.5642 

3.4648 

(0.07561) 

4.8000 

S.E. 

t 

+ 43.6964 P + 3087.1222 d 
w 

(18.0014) 

2.4274 

(935.594) 

Tab. t-value (.95) = 2.101 

3.2996 

R = 0.84 

(5) 

rw 
28.49929 + 0.77329 P - 0.89741 X, - 0.61339 t (6) 

us d 

S.E. 

t 

(0.17133) 

3.93 

(0.16402) 

5.47 

(0.20278) 

3.03 

Tab. t-value (.95) = 2.086 R = 0.95 

2SLS Solution of Model II 

Dms = 7802.6221 + 86.4004 PC - 1.1962 Qp - 2434.2146 F 
us us us us 

(1) 
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= -11260.7501 - 196.8685 P^g + 195.7184 R 

+ 0.90672 Sc + 161.1067 t (2) 
u s 

Dms = 23292.0381 - 100.0152 P1 + 351.6399 PS 

rw w rw 

+ 2.22583 Q® T (4) 
i w 

DC = 17884.3506 - 193.3146 PC + 261.8318 PS 

x rw rw 

- 0.3913 s£w + 51.1071 P* + 3011.0809 d (5) 

PC = 28.67109 + 0.76965 P° - 0.89468 X, - 0.61632 t (6) 
rw us a 

The reduced form equation has been obtained from the 

model as follows: 

Sus = b01 + bllPus + b21Qus + b31Fus + b02 + b12Pus + b22R 

+ b32Sus + b42 

Sc = bn, + bno + (bni + b10) P° + b01Qp + b01F 
us 01 02 11 12 us 21 us 31 us 

+ b22R + b32Sus + b42 t 
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(bpi + bQ2^ _ 

bll + b12 bll + b12 us bll + b12 us 

21 ~p 31 

'22  R  +  
U  '  b 32'  s c  42 

bll + b12 bll + b12 us bll + b12 

bno + bn-P1 + b.,_,Ps + b__QS + D1S - bn. - bn.PC 
03 13 w 23 rw 33 rw rw 04 14 rw 

- b,,Ps - b-..Sc - b. . P1 - bc.d - D® 
24 rw 34 rw 44 w 54 x 

b03 ' b04 + (b13 " b44} Pw + (b23 " b24) Prw 

+ b33°Jw + Drw - b14b05 ~ b14bl5Pus ~ b14b25Xd 

- b. -boct - b0/1Sc - bC/1d -14 35 34 rw 54 x 

bno - bnyi - k-i„bnc + o - b,,) P. 03 04 14 05 13 44 w 

+ (b23 - b24) Pjw + b33Q^ + Djj 

b14b15(b01 + b02} b14b15b21 p b14bl5b31 p 
bll + b12 bll + b12 us bll + b12 US 

. b14b15b22 „ b14b15(l ~ b32J „c b14b15b42 . 
+ -l. . o 4* , . iL" '" "t 

bll + b12 bll + b12 ~us ' bll + b12 

- b, .b^f-X, - b, ,b,ct - b0/1 Sc - bC/1d - Dg 
14 25 d 14 35 34 rw 54 x 
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Rearranging terms we have: 

b,.b.c(b01 + bn-) 
• Sc = b_ - b_ - b,„b_ + 14 15 01 02 

rw ~ 03 04 14 05 T + b12 

+ (b13 b44) Pw + (b23 ~ b24) Prw + b33°rw 

b14b15b21 Qp b14b15b31 F b14b15b22 R 

bll + b12 US bll + b12 US bll + b12 

b14b15^ ~ b32^ c c is \ r- — Sc - bn/,bocX, - b0/1 S + D 
b11 + h^2 us 25 d 34 rw rw 

- Dg - b^.d + I - b, .b-,. I t 
x 54 

i"b14b15b42 "I 

Lbll + b12 " 14 35J 

Factoring P^ out we have: 

. . . b14b15(b01 + b02) 
- b0. - b,.b„r + 

1 u 03 04 14 05 T bi;L + b12 

W b13 " b14 

(b23 ~ b24} 
ps _ b33 qS 

b13 * b44 rw b13 " b44 rw 

b14b15b21 Qp 

(bH + bi2,(bi3 ~ b44) us 

b14b15b31 

(bll + b12)(b13 " b44} us 

b14b14b22 
7b 

11 
+ b12)(b13 - b. . )  

44 
R 



104 

b14b15(1 b32} c b14b25 „ 

(bll + b12)(b13 ~ b44* US b13 ~ b14 d 

(1 + b34} 
sc _ 1 Dis 1 Dg 

b13 ~ b44 rw b13 ~ b44 rw b13 " b44 X 

b54 34 d -

b14b15b42 
Lbn + b12 ~ C14C35 ] 

b13 b14 b13 b44 

The OLS parameters of the reduced form equation 

obtained are as follows: 

P1 = 36.61415 + 0.89777 PS + 0.01926 QS - 0.01213 QP 
w rw rw us 

- 24.95704 F + 1.89214 R - 0.00091 Sc 
us us 

- 1.14567 X, - 0.0051 SC + 0.008 D1S - 0.008 Dg 
d rw rw x 

- 24.69822 d + 0.90878 t 

The 2SLS solution of the reduced form equation 

obtained is as follows: 

P1 = 41.63921 + 0.59427 PS + 0.01473 QS - 0.01066 QP 

w rw rw u; 

- 21.68885 F + 1.74385 R - 0.00083 Sc 
us us 

- 1.14447 X, - 0.00403 Sc + 0.00662 D1S 
d rw rw 

- 0.00662 - 19.9248 d + 0.64744 t 
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The prediction of the World price for extra-long 

staple cotton for 1967-1970 using the OLS and 2SLS estimates 

of the reduced form are given in Table 5. 

Table 5. OLS and 2SLS Predictions of the World Price for 
Extra-Long- Staple Cotton (1967-1970, Figures 
Deflated) 

OLS 2SLS 

Year 
Act. 
Price 

Pred. 
Price Error 

% 
Error 

Pred. 
Price Error 

% 
Error 

1967 58.65 45.80 2.848 5.8 45. 61 3.039 6.2 

1968 52.58 48.82 3. 758 7.1 47.92 4.66 8.9 

1969 50.81 41.868 8.942 17.6 41.61 9.20 18.11 

1970 46.99 47. 57 0. 579 1.2 45.54 1.45 3.1 

Source: Calculated from the reduced form equation. 

Interpretation of the Results 

Unlike the situation in Model I, the result shown 

in Table 5 indicates that the OLS estimates of our model 

are superior to the 2SLS estimates, as the former tend to 

predict with some more accuracy. As a matter of fact, the 

choice of a particular method for any given econometric 

model does not seem to comply to any general rule. The 

choice of an estimator seems to depend largely on the system 

itself as well as many other considerations such as the 
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presence and the magnitude of multicolinearity among the 

variables, and the presence and magnitude of serial correla

tion. Chow (1964), comparing 6 alternative estimators for 

simultaneous equation systems did not reach any definite 

conclusion as to which is the best to use. On the other 

hand, Johnston (1972, p. 410), quoting Quandt, has shown 

that OLS bias is almost invariably less than 2SLS bias when 

there is substantial multicolinearity among the exogenous 

variables. This probably explains the superiority of OLS 

over 2SLS in our model. 

According to what is mentioned above, our choice 

must rest on the OLS solution of Model II. Referring to 

the OLS parameters of the reduced form equation, we conclude 

that the most effective policy tool is again the loan rate. 

In this case, a change of one United States cent in the loan 

rate will result in about 1.89 United States cents change 

in the World price of extra-long staple cotton in the same 

direction. The second important policy variable is the 

United States export subsidy; a change of one United States 

cent in the subsidy level will bring about a change of 

approximately one United States cent in the World price of 

extra-long staple cotton in the opposite direction. The 

effect of United States Government financed exports seems to 

be a little weaker, as one unit (1000 bales) change in 

Government exports will bring about a change in the World 

price of extra-long staple cotton of 0.008 United States 
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cents per pound in the opposite direction. However, a 

change of one million bales in United States Government 

financed exports, which is about 57 per cent of its level 

in 1970, will bring about a change in the World price of 

extra-long staple cotton of about 8 cents per pound in the 

opposite direction. 

On the other hand, the United States Government 

programs aimed at the reduction of United States supply of 

upland cotton generally have no direct effect on the World 

price of extra-long staple cotton. A one unit change in 

United States supply will result in only 0.0009 cents per 

pound, which is by no means different from zero. A change 

of one million bales in United States supply, which is about 

7 per cent of its level in 1970, will bring about a change 

of only 0.9 United States cents in the World price of extra-

long staple cotton in the opposite direction. Thus, the 

United States supply coefficient in the reduced form equa

tion can be considered equal to zero without much harm to 

the accuracy of prediction. 

The effects of-each of the policy variables on the 

World price of extra-long staple cotton mentioned above are 

obtained assuming that in each case all other variables 

remain the same. 

At this point a word of caution is necessary with 

regard to the interpretation of the coefficient of the Rest 

of the World supply. The coefficient of -0.0051 may strike 
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the reader as being rather high. The interpretation of this 

coefficient is that a change of o.ne million bales in foreign 

supply, which is about 2 per cent of its value in 1970, will 

cause the price of extra-long staple cotton to, change by 

about 5 United States cents per pound in the opposite 

direction, given that all other variables are held constant. 

But in the case of supply, foreign demand and foreign carry

over cannot be held constant while supply changes. An 

increase in foreign supply, for example, will cause United 

States export to fall as Equation (5) indicates. Thus, part 

of foreign demand will be satisfied from the increase in 

supply and the other part will cause the foreign carryover 

to rise. Since foreign supply and foreign carryover have 

opposite effects on the price, the two effects will cancel 

out and the price will remain unchanged. 

Model I and Model II Compared 

Following Stekler (1968, pp. 438-441), in evaluating 

a model the investigator should differentiate between ex 

post and ex ante forecasts. In an ex ante forecast the true 

values of the exogenous variables are not known at the time 

the forecast is made, and are estimated before any such fore

cast is made. Errors that may result from such forecast are 

attributed to either errors in the estimation of the exo

genous variables or to incorrect specification of the model 

itself, or to both. On the other hand, ex post forecasts 
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are obtained by using the actual values of the exogenous 

variables. Any errors that may result are therefore 

attributed to the model itself. Hence, although the use

fulness of a model is judged by its ability to forecast ex 

ante, the proper evaluation of a model must depend on its 

ability to forecast ex post. 

For this reason, ex post forecasts of Model I and 

Model II have been obtained for the price of extra-long 

staple cotton. Comparing the errors shown on Table 4 and 

Table 5, the reader can easily see that Model II is a 

superior model as its ex post forecasts have smaller errors. 

The superiority of Model II over Model I is probably 

largely due to a problem of a higher level of aggregation in 

Model I. According to Suit (1962), the smaller the model, 

the greater is the level of aggregation and the less accurate 

and useful the result. Model I is made up of fewer number of 

equations than Model II. The high level of aggregation in 

Model I is attributed to explaining the Rest of the World 

Market by only one equation containing only three independent 

variables. Orcutt, Watts, and Edwards (1968), studying the 

problem of aggregation more deeply found, among other things, 

that less aggregated data would make possible great improve

ments in the precision of estimates of parameters in macro 

economic models. They also found that such data greatly 

improve the possibility of detecting miss-specification and 

of correctly choosing between alternative formulations. 
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Model II is far less aggregated than Model I, and 

that is probably why it is a better model. Model II then 

and its OLS parameter estimates are the final choice of the 

models examined in this study. The reduced form parameter 

estimates obtained from the OLS parameters ai<_ our best 

estimates of the parameters of the United States policy 

variables and the rest of the exogenous variables. There is 

no pretense that these parameters are accurate to the last 

decimal place. The presence of multicolinearity in the 

system by itself refutes such pretense. Moreover, even the 

computer in its process of rounding off can make substantial 

mistakes. Zellner and Thornber (1966) ran the same data for 

2SLS and 3SLS on different computers using the same programs 

each time, and found out that the coefficient estimates 

given by the two computers were different, in some cases 

starting with the first decimal place. 

However, Model II provides quantitative estimates 

of economic responses to United States cotton policy. Al

though no absolute accuracy is claimed, the coefficients 

of the model show the proper order of magnitude involved and 

fall well within the practical tolerance required for 

effective policy evaluation. 



CHAPTER VI 

THE COMPETITION BETWEEN COTTON AND MAN-MADE FIBERS 

The competition between cotton and man-made fibers 

had its beginnings in the period immediately following World 

War II. This aspect of competition was not of significant 

importance during the early post war period and the early 

1950's. The reason for this is that the newly emerging man-

made fibers had not been developed enough to obtain the 

superior characteristics they had during the more recent 

years, and their prices at those times were especially high. 

Moreover, the competitive character of man-made fibers was 

masked by the strong demand for all fibers during the early 

fifties as a result of the Korean War. 

During the 1960's, the competition between man-made 

fibers and cotton became increasingly intense and posed a 

serious problem for cotton. The discovery of the polyesters 

during the late fifties and their subsequent development and 

improvements during the sixties are responsible for a large 

share of this competition. 

In this chapter the major features of this competi

tion, the reasons for it, its trends, and implications for 

cotton producing countries especially Sudan will be out

lined. 

Ill 
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Properties and Uses of the Major Man-Made Fibers 

Man-made fibers directly competing with cotton fall 

into two main groups, the cellulosic and the non-cellulosic 

fibers. Cellulosic fibers comprise viscose and acetate 

rayon manufactured from natural cellulosic materials such as 

wood pulp. The non-cellulosic fibers comprise three main 

groups, nylon in its various forms, the polyesters, and the 

acrylics. Non-cellulosic fibers are generally manufactured 

from petroleum byproducts and other chemicals. In all 

cases, the fiber is made in the form of filament yarn-long 

threads twisted together, or in the form of staple fiber-

filaments cut into short lengths for processing in cotton 

mills. To a large degree the physical properties of the 

fiber, such as fineness, length, and strength, can be well 

controlled particularly in the non-cellulosic group (Man-

Made Fiber Producers, Inc. [MFP], 1970). 

Experimental research on the production of man-made 

fiber was started in about the middle of the 1800's. In 

1910 the first man-made fiber commercially produced in the 

United States was rayon. Fabrics made of this type of fiber 

have high moisture absorption capacity, heat resistance, and 

they take dyes more readily than cotton. However, the fiber 

is highly sensitive to acids and alkalies. The high tenacity 

viscose rayons are used for industrial purposes such as in 

tire cords, although this use has now been captured by nylon 

and more recently by polyester and fiber glass. It is also 
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used in car upholstery. The regular and intermediate 

tenacity rayons are used in household goods and clothing. 

Acetate rayon on the other hand, is weaker than viscose 

rayon but has a much softer feel and drapes well. It has 

similar uses to medium tenacity viscose rayon (MFPf 1970, 

pp. 2, 4; Food and Agriculture Organization of the United 

Nations [FAO], 1964, p. 28). 

Among the non-cellulosic types nylon was first dis

covered in the United States in 19 38, and by 19 39 it appeared 

in women's stockings, fishing lines, and hosiery. The main 

advantages of nylon are its high strength, quick drying, 

resistance to abrasion, and its resistance to weak acids and 

alkalies. Nylon was never popular in apparel fabrics. In 

this use it has several disadvantages as it generates high 

static electricity which causes it to pick up dirt and to 

uncomfortably stick to the wearer. Its low moisture absorp

tion capacity also makes it uncomfortable in clothing. 

Nylon fabrics also tend to discolor during long use. How

ever, its high strength and resistance to abrasion made it 

very popular in the carpet industry, tire cords, and fishing 

nets (MFP, 1970, pp. 2, 5; FAO, 1964, pp. 2, 28). 

During the 1930's, Wallace Carothers working for 

DuPont de Nemours & Co., Inc., as a research chemist 

developed the basic chemical from which nylon was made. The 

British scientists working for Imperial Chemical Industries 

extended this research to discover polyester. The first 



114 

polyester produced was marketed in England under the name of 

terylene. The first polyester fiber produced in the United 

States was dacron initially produced by DuPont in 1950 after 

the company had bought the United States patent rights to 

produce polyester fiber from Imperial Chemical Industries of 

England (Barmach, 1966). Other common names of polyester 

are Tergal and Tetoron. Polyester is characterized by high 

strength, resistance to heat, sunlight, acids, and alkalies. 

They are also not affected by moths, mildews, or bacteria. 

Polyester fabrics will not wilt or droop, and the fabric can 

be shaped by heat and retain that shape without shrinking or 

sagging. Heat-set pleats and creases are usually retained 

through many washings. These characteristics make polyester 

suitable for women's skirts and men's slacks. The blend of 

65-35 per cent polyester-cotton has now become very popular 

in women's and men's wear (Barmach, 1966; MFP, 1970). A 

series of surveys conducted by the National Opinion Research, 

Inc. for DuPont had shown that the crispness, quick drying, 

and the little or no need for ironing properties of these 

fabrics are responsible for their increasing popularity 

(Cambell, 1957, p. 66). 

Besides being highly successful in apparel fabrics 

and many other household uses, polyester has made similar 

success in a wide variety of industrial uses. Its gain in 

industrial uses is attributed to its high strength, high 

resistance to acids, alkalies, heat, and moisture. By way 
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of example, polyester has been used successfully for 

reinforcing industrial v-belts used for heavy duty work. 

Field tests have shown that these belts transmit up to 40 

per cent more power, and their service life is as much as 

250 per cent greater than that of comparable belts made from 

cotton (Cambell, 1957, p. 67). Similarly, polyester became 

very popular in hosiery as it proved to provide hose with 

much more burst strength. 

The group of acrylics include Orion, Acrilan, and 

Courtelle. They have lower strength than nylon or polyester 

but they possess a softer feel. They have less resistance 

to abrasion than either nylon or polyester but more than 

wool. They are generally light but tend to be bulky. They 

spring back after pressure to retain their original shape. 

Their low moisture absorption capacity makes them less 

comfortable than cotton or wool for apparel fabrics. How

ever, the warmth they provide make them very popular in 

jackets, suits, blankets, and sweaters. The acrylics com

pete much more directly with wool than with cotton. 

No one man-made fiber has all the qualities of 

cotton. Each one has some of the cotton characteristics, 

but its superiority in certain others may make it superior 

to cotton for certain end uses. Nearly all of them have the 

advantage of being modified to fit certain end uses. They 

also have the advantage of lending themselves under factory 

conditions to quality control and uniformity. In addition, 
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one of the major advantages of man-made fibers is their 

purity so that weight-for-weight they contain less waste 

than cotton during processing, a feature which greatly 

reduces processing cost. Moreover, their purity contributes 

to further reduction in processing cost as there is less 

machine breakage and "ends down" than is true with cotton. 

Trends and Projections of the Competition 
Between Man-Made Fibers and Cotton 

Many studies concerning interfiber competition have 

been conducted. In nearly all cases, these studies have 

been undertaken by those most concerned about the future of 

cotton. Among the most famous studies are those conducted 

by the International Cotton Advisory Committee (1962, 1966a, 

1966b) and the National Advisory Commission on Food and 

Fiber (1967). 

The feature common to all of these studies is that 

they all agree on the overwhelming gain made by man-made 

fiber, and the falling cotton share of total fiber consump

tion. The figures they provide are closely similar and 

differences in calculating percentages stem from their 

choice of different base-year periods. According to Hicks 

(1967), total world fiber consumption amounted to about 18 

billion pounds in 1950 of which only 3 billion pounds of 

man-made fibers have been consumed. By 1965 total fiber 

consumption had risen to 29 billion pounds due to increases 

in world population and per capita incomes. Of this total, 
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12 billion pounds of man-made fiber had been consumed. 

Projecting the existing trends, he arrived at a forecast of 

52 billion pounds of total fiber to be consumed by 1980. 

His projection of man-made fibers consumption by 1980 

amounted to 33 billion pounds. On percentage terms, man-

made fiber consumption rose from about 17 per cent of all 

fibers in 1950 to 41 per cent in 1965 and is projected to 

reach 63 per cent in 1980. 

On the other hand, cotton and wool share had dropped 

from 83 per cent in 1950 to 59 per cent in 1965 and is 

projected to fall down to about 37 per cent of total fiber 

consumed in 1980. According to the National Advisory 

Commission on Food and Fiber (1967, p. 62), world cotton 

consumption will continue to rise at the rate of 2 per cent 

for the next 10 years. This is nearly the rate of world 

population growth. It follows then that the rate of growth 

of per capita consumption of cotton for the world will be 

practically zero for the next ten years. As a matter of 

fact, the picture is much more gloomy than this. The 

projections of the Commission as stated above were built 

upon the assumption of a world cotton price (Middling 1-inch 

American cotton) stabilized at 20 cents per pound. This 

assumption cannot possibly hold, for if the United States 

would stabilize the price of cotton at this price, foreign 

producers would probably continue to increase production, 

and United States exports would continue to decline. 
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Because of increasing use of man-made fibers and the compe-

t 
tition with foreign producers the United States will be 

forced to lower the loan rate and increase farmer's 

subsidies to maintain a level of exports that it finds 

acceptable. Man-made producers in the United States and the 

Rest of the World will lower their prices to keep their 

competitive position with cotton. Depending now on the cost 
l 

of production of cotton in various producing countries, world 

cotton consumption will either remain the same or more likely 

fall. 

A more recent and rather dramatic study has been 

undertaken by Smith and Dardis (1972). Using Markov chain 

analysis and a breakdown of cotton and man-made fibers by 

end uses in the United States they found that cotton's share 

of all fibers consumed declined in 17 out of the top 20 end 

uses during the period 1951-1999. At equilibrium, they 

found that cotton's share will reach zero per cent for 13 

end uses including 7 of the top 10 end uses. An increase 

for cotton consumption was projected for only three very 

minor end uses. The losses by cotton in these uses were 

mainly captured by non-cellulosic fibers while few were 

captured by cellulosic fibers. 

Smith and Dardis did not show when this equilibrium 

condition will be reached. By using Markov analysis they 

have actually taken the subject completely out of the field 

of economics into the field of pure mathematical 
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probability. By doing so, they assumed that the trends in 

prices of cotton and man-made fibers will continue beyond 

the year 2000. They also assumed consumer tastes and the 

level of technology in both man-made fiber production and 

use to be fixed for the next 30 years or so. Their assump

tion of a fixed level of technology completely contradicts 

their assumption that the present declining trend in man-

made fiber's prices will continue indefinitely. 

It seems that all of the above studies have simply 

projected the present trends to forecast the situation for 

the next 15 to 30 years. Their conclusions for the follow

ing 5 years are likely to come close to the true picture 

that will prevail, since in 5 years technology may not change 

drastically. Beyond that, one cannot have any faith in their 

conclusions about a structure in which technological progress 

is probably the most important factor determining what shall 

happen in the future. However, one important conclusion 

that cannot be debated is that cotton is losing very badly 

in the market for fiber both in the United States and in the 

Rest of the World. At best one can only expect that any 

increases in cotton consumption in the future will keep 

pace with population growth. If, however, further drastic 

changes in the technology of man-made fiber production 

occurs, cotton may lose ground very quickly, and depending 

on the cost of production, some foreign producers may very 

well find themselves forced out of the market. 
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Reasons Behind the Gain Made by Man-Made Fibers 

One very obvious reason for the tremendous gain 

made by man-made fibers is the characteristics of the 

fibers themselves. Beside the fact that the various kinds 

of man-made fibers proved to be superior to cotton and other 

natural fibers in certain industrial and household uses, 

the structure of the industry in nearly all the major man-

made fiber producing countries contributed a great deal to 

their success. The industry of synthetic fibers in these 

countries is characterized by a great deal of concentration. 

In the United States DuPont produced over half the poly

esters and acrylics produced in the United States in 1965. 

During the same year, this company alone produced also about 

half the nylon of the United States. Celanese Corporation 

of America dominates the acetate market, and American 

Viscose produced about two-fifths of the rayon. Speaking of 

all man-made fibers about six or seven companies produce 

nearly all the man-made fibers produced in the United States 

(Horne, 1967, p. 134). The industry is also characterized 

by a great deal of vertical integration from manufacturing 

to processing, and down the line to exerting considerable 

influence on advertising and the marketing of the final 

product. 

In Japan the textile industry has for many years 

been one of the most important industries in the Japanese 

economy. Of the total world man-made fiber production, 
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Japan ranks second only to the United States. Japan is now 

the world's largest producer of cellulosic staple fiber 

which is directly competitive with cotton on spindles used 

in cotton spinning. The textile industry in- Japan is 

dominated by only 10 very large spinning companies. These 

companies controlled 5.5 million spindles in 1965. This 

figure is over 40 per cent of Japan's total spinning 

capacity. There is also a great deal of vertical integra

tion in the industry and each of the big ten are connected 

directly or indirectly with the manufacture of man-made 

fibers (Hornbeck and Porter, 1966, pp. 7-9). 

Similar conditions of industrial concentration and 

vertical integration exist in all the major man-made fiber 

producing countries of the world such as the United Kingdom, 

West Germany, Italy, and France. This high degree of 

concentration and vertical integration in the man-made fiber 

industries around the world have made some indirect benefits 

possible. The industries benefited from economies of scale 

and the subsequent reduction in cost of production of the 

fiber. Huge investments in research were also made possible 

which in turn made technical improvements in existing fibers 

and the development of new fibers possible. Research has 

also led to technical development in the production 

processes of these fibers. In 1971 the United States indus

try of man-made fiber stepped up programs of automating its 

plants. Obsolete manufacturing processes have been replaced 
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by new lower cost techniques, one of which eliminated a step 

in making nylon. As a result of the new production tech

nique, labor cost has been cut by about 30 per cent (Thomas, 

1971). By way of comparison, the United States industry 

expenditure on research in the non-cellulosic fibers 

amounted to 135 million dollars in 1965, while expenditure 

on cotton research reached only 26.5 million dollars during 

the same year (Horne, 1967, p. 130). 

Beside research, man-made fiber industries benefited 

a great deal from sales promotion programs. For United 

States sales, promotion expenditure amounted to 70 million 

dollars in 1965 as compared to only 4 million for cotton 

(Horne, 1967, p. 132). 

In addition the industry benefited a great deal from 

the high prices of man-rnade fibers' umbrella created by the 

high price supports for cotton. .The United States not only 

held the prices of cotton at relatively high levels, but 

also attempted to stabilize prices at those high levels. 

This gave man-made fiber producers incentive to invest in 

the production and development of man-made fibers. 

These combined benefits made it possible for the 

industry to reduce cost of production of man-made fibers and 

in turn their prices. In September 1966, DuPont cut the 

price of polyester by about 14 per cent, and since it was 

the largest single producer of this type of fiber, other 

producing companies had little choice but to follow the 
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price cut. The main purpose of this price cut was to 

increase the use of polyester relative to other fibers. 

DuPont also led the price cut in 1965 with a reduction of 

9 cents per pound (Koshetz, 1966). 

Similar conditions are expected to exist in other 

major producing countries of man-made fibers. In fact, 

these other countries such as the United Kingdom, Italy, 

and Japan because they are greatly concerned over their 

balance of payments, and since they produce no cotton at 

all, they have more incentive than the United States to 

intensify research and sales promotion in the field of 

synthetic fibers. 

Implications for the World Market for 
Extra-Long Staple Cotton 

The major man-made fiber producers are also the 

major world textile producers. The textile producing 

countries of Western Europe and Japan have been exporting 

textile goods to almost every country in the world. Their 

fabrics made from synthetic fibers have become very popular 

throughout the world including some cotton producing 

countries. By way of example, the British polyester, 

terylene, is not only very popular in Sudan but rather 

fanciful for the middle and upper income classes of the 

Sudanese population. Thus, while the major textile manu

facturers are using proportionately less cotton, they are 

transmitting man-made fiber products all over the world. 
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During the past 20 years (1950-1970), tremendous 

progress has been made in the technological development of 

man-made fibers as has been mentioned before. The usual 

superior characteristics of extra-long staple over upland 

cotton has been mainly the length, fineness, strength, and 

luster of the fiber. All these characteristics have been 

developed into the man-made fibers particularly in polyester. 

As a result, the price margin between upland cotton and 

extra-long staple cotton has been narrowing progressively 

during the past 20 years as shown in Figure 6. While the 

price difference between upland and extra-long staple cotton 

was about 40 cents per pound in 1950, this difference 

dropped to only 26 cents per pound in 1970 despite higher 

shipping costs of the extra-long type to the European markets 

due to the blockage of the Suez Canal. In the general 

trend, Equation (4) of Model I indicates that the world 

price of extra-long staple cotton has been falling approxi

mately twice as fast as the Rest of the World price of up

land cotton. 

Possibly for this reason the United Arab Republic 

production of extra-long staple cotton has been reduced 

since 1966. Similarly in Peru output of extra-long staple 

cotton continued to decline each year since 1966. As a 

matter of fact, all other producers of this kind of cotton, 

with the exception of Sudan, started to cut back on their 

production five or six years before 1970 (ICAC, 1970a, p. 7), 
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However, if the present trends in technological 

developments of synthetic fibers should continue, the price 

of extra-long staple cotton should approach the price of 

upland cotton in the world market. In view of the fact that 

the Sudanese cotton is grown under irrigated conditions, the 

cost of producing this type of cotton is generally higher 

relative to the cost of producing upland cotton. In most 

cotton producing countries of the world cotton production 

depends solely on rainfall. Moreover, other factors of 

production such as fertilizers, machinery, and pesticides 

which are imported from United States and European markets 

have shown rising price trends. In addition to that, the 

Sudan suffers from a shortage of agricultural labor, and 

wages of this kind of labor are increasing especially fast. 

On the other hand yield per acre in the Sudan had shown no 

rising trends during the last 24 years, instead it continued 

to fluctuate around a constant average of 350 pounds per 

acre (ICAC, 1963, pp. 21, 23; 1970a, p. 13). 

Although it is difficult to say at the present time 

when world price of cotton would decline to the level of 

Sudan's cost of producing cotton, the profit margin at 

present does not appear to be very high. Should the price 

trends of synthetic fibers of the recent years continue, the 

Sudan will experience a continuing decline in the profita

bility of cotton production, and may actually begin to incur 

a loss. Should this happen the resulting loss to the total 
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economy of Sudan will be much greater than the direct loss 

of cotton growing. This is because the whole economy is 

highly dependent on the production and exportation of 

cotton, and because such a loss, if it happens, will have to 

continue for some time for reasons of foreign exchange 

considerations. To avoid the most serious repercussions of 

the declining market for cotton on the economy, the Sudan 

should start now to consider the re-allocation of its 

resources and the shift of those resources to the appro

priate uses in the future. 



CHAPTER VII 

SUMMARY AND CONCLUSIONS 

For more than 100 years the United States has been 

the world's largest single producer of cotton. In the early 

1930's, the United States accounted for over half the 

world's total cotton production. During this same period 

the United States exported over half its production of 

cotton to foreign countries. In more recent years United 

States exports of cotton have shown a downward trend. 

The cotton industry has been a significant part of 

the United States economy since its early history. Even 

today, when industrial output of the United States far 

exceeds agricultural output, it is estimated that about 

seven million people in the United States depend directly 

on cotton for their incomes. These include cotton growers, 

ginners, merchants, warehousemen, manufacturers, and 

cottonseed processors. About 14 billion dollars are invested 

directly in the means of cotton production, mainly land and 

equipment. Beside this, other billions of dollars are 

invested in other parts of the industry. During the early 

1930's and the years that preceded it, the export of cotton 

was a major source of the United States revenue from inter

national trade. 

127 
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For these reasons the United States Government has 

shown a great deal of concern about cotton production. 

Organized government programs were initiated in the early 

19 30's to rescue farm incomes from the abnormally low levels 

they had reached during the depression years. During those 

times, the United States cotton policy was dominated by 

acreage allotments and price support programs. Soon after 

that came the outbreak of the Second World War. During the 

war time period and a few years following it, the United 

States adopted a policy of increasing cotton production for 

fear of domestic shortages in those critical times. Farm 

allotment programs were relaxed, and price supports were 

raised to very high levels. The main price support tool was 

the loan rate paid on cotton placed under loan. 

The United States policy of supporting cotton prices 

during the 1940's and the early 1950's brought about two 

major changes in the structure of the industry which later 

became of prime importance in the cotton market both in the 

United States and in the world at large. The United States 

being the major producer of cotton and a residual supplier 

to the world market had, by adopting a policy of supporting 

the price at high levels, indirectly supported and stabilized 

the price of cotton in the world market. This situation 

stimulated foreign producers of cotton to rapidly increase 

their output of this commodity and earn a handsome margin of 

profit. Although the effect of this growth in foreign 



129 

production had been masked by the strong demand created by 

the Korean conflict in the early 1950's, it had a drastic 

effect on United States exports from about the mid-fifties 

onward. From that period onward, United States export 

started to decline as it was gradually displaced in the 

world market by the increasing foreign supply. 

The second important change triggered by the United 

States policy of supporting and stabilizing the prices of 

cotton was the emergence, growth, and development of man-

made fibers both in the United States and Western Europe and 

Japan. In the United States the development of man-made 

fibers displaced cotton fibers in many end uses. The demand 

for cotton by textile mills started to decline at first 

rather slowly and then more rapidly during the seven or 

eight years following 1963. For the world as a whole, the 

development of man-made fibers also displaced cotton in many 

end uses. Although the demand for cotton continued to grow, 

per capita consumption of cotton showed no growth at all. 

Further developments in man-made fiber production is quite 

likely to cause the demand for cotton in the Rest of the 

World to ultimately decline. 

Now the United States, faced with declining demand 

for cotton at home and declining exports to foreign 

countries because of increased foreign supply and man-made 

fiber production, faced another problem of accumulating 

stocks of cotton resulting from its endeavors to support the 
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price of cotton in the United States at high levels. This 

situation brought about two more policy measures. The first 

was export subsidization, and the second was government 

financed exports. 

However, despite these policy tools, United States 

exports continued to decline, and after 1965 the United 

States resorted to a policy of reducing the loan rate which 

caused the world price of cotton to decline. It was hoped 

that this policy would induce foreign producers to restrict 

their production of cotton and thereby increase United 

States exports. 

The main policy tools adopted by the United States 

with regard to the production and marketing of cotton since 

the early 19 30's can be summarized as follows: 

1. The loan rate (direct-price support). 

2. Restriction of supply through acreage allotment 

programs, acreage diversion programs, and the "soil 

bank." 

3. Export subsidies. 

4. United States Government financed exports. 

Two models have been developed to incorporate the 

above policy variables. The period covered by the study was 

1947-1970 inclusive. Model I is a simpler model made up of 

5 equations dominated by the United States market. The 

model emphasizes the United States monopoly power in the 



131 

world market for cotton. Model II is a more complex model 

made up of seven equations describing the United States 

market for cotton and its equilibrium, the Rest of the World 

Market and its equilibrium, and the equilibrium condition 

between the two markets. Model II, therefore, allows the 

Rest of the World price of upland cotton and as a conse

quence, the World Market price of extra-long staple cotton 

to be determined by the supply and demand condition of the 

Rest of the World Market as well as the equilibrium condi

tion between this market and the United States market. 

Both models have been solved by OLS and 2SLS methods. 

Model II has been chosen as the best of the two models 

because of its accuracy of prediction. The OLS solution of 

the model produced better predictions than the 2SLS solution. 

The world price of extra-long staple cotton was made a 

function of the policy variables and the other exogenous 

variables of the model by the reduced form equation. 

It was found that the most effective United States 

policy tool was the loan rate. A change of one United 

States cent in the loan rate will result in about 1.89 

United States cents change in the world price of extra-long 

staple cotton in the same direction. A change in United 

States government financed exports by one unit (1000 bales) 

will change the price of extra-long staple cotton by about 

0.008 cents per pound in the opposite direction. This means 

a change in United States government exports of one million 
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bales will cause the price of extra-long staple cotton to 

change in the opposite direction by about 8 cents per pound. 

On the other hand, United States Government programs aimed 

at restricting supply (acreage allotments and acreage diver

sion programs) have no direct effect on the world price of 

extra-long staple cotton. 

It is evident from the above that the United States 

has exercised a great deal of monopoly power in the world 

market for upland and extra-long staple cotton. By setting 

its effective policy variables at the appropriate level, the 

United States can raise or lower the world price of extra-

long staple cotton to the desired level within a broad range. 

However, the increasing supply and thereby decreasing prices 

of synthetic fibers in the United States and in the Rest of 

the World, coupled with increasing cotton supply of foreign 

producers have a depressing effect on United States exports 

of cotton. The United States is compelled to lower, the loan 

rate to increase the volume of her exports and to capture a 

greater share for cotton in its domestic market for fiber. 

Prices of cotton are thus expected to fall during the next 

few years if technological development of man-made fibers 

continues to follow the trends of recent years. If on the 

other hand, a large change in the technology of man-made 

fiber production should occur, the cotton industry will be 

forced into greater retrenchment. 
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The development of synthetic fibers, particularly 

the development of polyester fiber, has made the superior 

characteristics of extra-long staple cotton over upland 

cotton of decreasing importance. As a result, down through 

the years, the premium of extra-long staple cotton over 

upland cotton has been falling, and is expected to continue 

to fall in the future. 

This indicates that prices of extra-long staple 

cotton are falling faster than those of upland cotton in the 

world market. It follows then that the profit margin from 

extra-long staple cotton is probably also falling faster. 

Despite the fact that cost of production figures for 

Sudanese cotton are not available at present, the prices of 

the main factors of production in the Sudan such as 

machinery, fertilizers, pesticides, and agricultural labor 

are definitely rising from year to year. This makes the 

profit margin from Sudanese cotton even smaller. Whether 

it will be advisable for the Sudan to continue producing 

extra-long staple cotton at the present levels or not, will 

depend on the cost of production of this type of cotton and 

the expected behavior of its prices in the near future. 

However, the time has come to take this question very 

seriously, and the Sudan should consider revising its 

agricultural production plans before it is too late. 



APPENDIX 

VARIABLES USED IN MODEL I AND MODEL 
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Table 6. The United States Market Variables — Quantities of cotton in 1000 bales, 
prices in United States cents per pound. Quantities deflated by the 
population index, prices by the price deflator. Quantities of synthetics 
in million pounds. Import of cotton in million square yards. 

Year 
Beginning Price 
August 1 Deflator 

U.S. Loan Quantity 
Hill Carryover Price of Rate for of Rayon 

Pop. Supply Cone. of Cotton H. 1" H. 1" 6 Poly- Quantity of 
Index of Cotton of Cotton t+1 Cotton Cotton ester Polyester 

K 
Ratio of 
Hill 
Stocks 
to Un
filled 
Orders 

Imports 
of Cotton Export 
Cloth Subsidy Trend 

1947 76.27 77 18470 11950 3970 41. 12 36. 96 1266 0 0. ,11 39 0. 00 14 
1948 01.40 70 22740 9070 6790 35. 17 3B. ,69 1441 0 0. ,38 • 27 0. ,00 15 
1949 60.60 79 26900 11050 6540 33. 43 37. 26 1260 0 0. ,41 51 0, .00 16 
1950 81.41 80 20830 12940 2750 49. 01 37, .16 1574 0 0, ,13 66 0, ,00 17 
1951 89.35 81 21290 11250 3230 43. 15 37. ,05 1598 0 0. .57 26 0, .00 18 
1952 88.99 82 21800 11410 6670 30. 40 36. .42 1385 0 0, .36 71 0, .00 19 
1953 99.65 84 26070 10090 11500 35. .81 37, .37 1425 0 0, .29 72 0, .00 20 
1954 90.77 85 27260 10270 12940 36. 93 37, .49 1277 0 0, , 54 121 0. .00 21 
1955 91.57 0G 29900 10560 16790 35. .24 37, .72 1466 0 0, .28 . 234 8. .19 22 
1956 94.53 88 31160 9650 12940 33. 40 34, .63 1304 0 0, .52 153 7, .63 23 
1957 97.92 09 24950 8800 9660 30. 10 33, .00 1201 0 0. .62 149 6, . 34 24 
1958 99.97 91 21990 9440 9510 33. 10 35. ,09 1137 0 0. .58 170 6, .50 2S 
1959 101.41 93 25020 9550 7750 31. 12 30, .82 1254 0 0. ,21 463 7, ,89 26 
1960 102.76 95 22940 8560 7410 29. 27 28, .74 1176 93 0, ,39 316 5, .86 27 
1961 103.73 96 22440 9150 8180 31. .62 31, ,85 1254 113 0, .40 419 8, 19 29 
1902 104.73 90 23040 8430 11210 30. 31 31, ,00 1450 152 0/57 491 8. .12 29 
1963 105.80 100 26210 8470 12080 30. 26 30, ,69 1572 223 0, , 51 365 8. .03 30 
1964 107.05 102 28620 8840 15820 27. 67 28. .02 1672 268 0, .40 4 69 6. .07 31 
1965 108.83 104 27720 9000 15900 25. .76 26, .65 1860 401 0, .21 520 5. .29 32 
1966 111.56 106 24900 8820 11690 18. .50 18. .82 1943 510 0. .18 553 0. ,00 33 
1967 114.79 108 10040 8200 5990 22. 12 17\ .64 2005 720 0. .36 472 0, .00 34 
I960 118.92 110 15680 7370 503.0 18. 52 17, ,03 2527 1078 0. .42 561 0, ,00 35 
1969 124.22 112 14480 7030 4990 16. .58 16, .30 2608 1281 0. .40 549 0. ,00 36 
1970 130.12 114 14000 7020 3900 18. 10 15, .56 2601 1425 0. .38 468 0. .00 37 

Sources: Column B: from Table 2. Column C: calculated from a sample of population figures for 63 countries (United Notions [UN], 
1955, pp. 116-127; 1965, pp. 128-139; 1969, pp. 136-140). The Index for 1970 was assumed to have samjs-.rste of increase as that of 1969. 
Columns D and E: from USOA (1960, p. 10; 1971c, p. 5). Column F: la Column D minuft Ccl'Jsr. C minus total United States Exports (USDA, 
1963, p. 10; 1971c, p. 5). Column G: from Table 2. Column H: from USDA (1960, p. 169; 1971c, p. 82). Column I: column J plus quantity 
of rayon and acetate (USDA, 1968, p. 245; 1971c, p. 112; ICAC, 1971a, p. 131). Column J: calculated from Textile Economics Bureau, Inc. 
(TEB) (1970, p. 90; 1971, p. 75). Cdluan X: froa USDA (1968, p. 81; 1971c, p. 108). Column L: from USBA (196B, p. 237; 1971c* p. 108), 
and froa ICAC (1971a, p. 44). Coluan M: froa Table 2. 
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Table 7. The Rest of the World Market Variables — Quantities of Cotton in 1000 
bales, of synthetics in million pounds. Prices in United States cents 
per pound. Quantities deflated by the population index, prices by the 
price deflator. 

A B C D E F G H 
Price of 

I J K 
Price 

L 
Pop. 

M 

Year Govt.- Price of Rayon Price of Quantity Deflator Index 
Beginning Supply Mill Comm. Financed Carryover M. 1" (1.5 Extra- of Rayon 1958= 1963= Time 
August 1 of Cotton Cone. Exports Exports t+1 Cotton denier) long & Acetate 100 100 Trend 

1947 35930 26540 2550 0 15540 50.87 25.30 77.25 1450 76.27 77 14 
1943 34210 27340 6080 0 12950 47.43 24.57 89.16 1820 81.40 78 15 
1949 33970 28030 7310 0 13240 46.41 26.05 88.86 2220 80.60 79 16 
1950 38360 30720 5140 0 12780 59. 55 32.06 99.96 2870 8i:41 80 17 
1951 41450 32060 6810 0 16200 50.35 34.69 120.25 3350 89.35 81 18 
1952 46210 33510 3720 0 16410 44.00 35.17 62.38 2930 88.99 82 19 
1953 45560 35960 4480 0 14080 42.16 31.23 61.41 3520 89. 65 84 20 
1954 45700 36490 4050 0 13260 42.67 30.85 66.16 3930 90.77 85 21 
1955 46510 37200 2550 0 11960 37.15 30.58 70.60 4380 91.57' 86 22 
1956 44190 38980 4360 4210 13780 41.85 29.62 76.28 4660 94.53 88 23 
1957 40210 39220 3150 3260 15400 30.96 28. 59 50.62 4840 37.92 89 24 
1953 51420 40630 0620 2420 13830 28.70 27.51 35.71 4370 99.97 91 25 
1959 48500 42290 6000 1720 13930 26.08 26.23 44.15 4700 101.41 93 26 
1960 47720 20790 4760 2210 13900 27.39 25.85 45.65 5150 102.76 95 27 
1961 45940 38570 3440 1670 12480 27.91 25.64 41.72 5270 103.73 96 28 
1962 46310 37480 1680 1740 12250 26.66 25.40 38.93 5460 104.73 98 29 
1963 47190 39060 4060 1606 13790 25. 37 25.52 43.13 5750 105.80 100 30 
1964 49540 40150 v 2190 1770 13350 25.34 24.97 48.49 6160 107.05 102 31 
1965 50070 397 50 1280 1540 13140 24.01 23.80 45.77 61B0 108.B3 104 32 
1966 50930 40370 2130 2260 14940 22.51 23.04 45.98 6230 111.56 106 33 
1967 50820 40540 2000 1850 14130 23.95 20.56 48. 65 6310 114.79 108 34 
1968 53180 40600 1200 1280 15060 22.35 19.34 52. 58 6730 118.92 110 35 
1969 52080 40510 0310 2150 14030 21.00 18.52 50.81 6930 124.22 112 36 
1970 50190 40310 1560 1720 13160 . 21.10 18.75 46.99 7010 130.12 114 37 

Sources: Column 3: calculated from USDA (1968, pp. 63-64; 1971c, p. 33), and ICAC (1971a, p. 9). Column C: from 
USDA (1968, p. 63; 1971c, p. 33), and ICAC (1971a, p. 13). Column P: calculated from total exports less government 
financed exports (USDA, 1968, pp. 1, 51; 1971b, pp. 15, 22; 1971c, pp. 1, 20). Column E: from USDA (1968, p. 51; 1971b, 
p. 15; 1971c, p. 28). Column F: calculated from Columns B, C, D, and E. Column G: from Table 2. Column H: from ICAC 
(1952, p. 43; 1963, p. 238; 1970a, p. 139 [British Pence converted to United States cents per poundJ; 1970b, p. 18). 
Column I: for the period 1947-48 prices are of Egyptian Karnak G.F. , for the period 1949-50 prices are those of 
Egyptian Ashmouni plus 8C premium. Figures in British Pences converted to United States cents per pound (ICAC, 1952, 
p. 43). Prices of the period 1951-1961 are prices of Egyptian Karnak F.G. (ICAC, 1963, pp. 82-87). Prices of the period 
1962-1969 are prices of Egyptian Menonji F.G. (ICAC, 1970a, pp. 38-45.'. The 1970 price is that of Egyptian Henonji 
(ICAC 1971a, p. 35). Column J: from USDA (1968, p. 245; 1971c, p. 112), and ICAC (1971b, p. 13). Columns K, L, and M: 
from Table 6. 
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