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PREFACE 


This bulletin analyzes trends in textile fiber consumption in 
the United States. Trends in consumption of fibers have been a 
cause of national concern, especially since World War II. During 
this p'Jriod the competitive positions of both cotton and wool for 
textile uses have been challenged. The natural fibers have lost 
many of their traditional markets to the newer snynthetic fibers. 
All fibers have felt the impact of paper and pla.stics and of com
petition from other consumers' gOods and services. 

'f 

The study upon which this report is based analyzes factors 
that underlie past trends in consumption of cotton and wool as well 
as those of all fibers. Information contained in the bulletin is 
intended to be of value to farmers, chiefly through its inter
pretation and use by Federal and State Extension and trade asso
ciations' personnel who work directly with the primary producers 
of fibers. It should be of value also to ginne~s, warehousemen, 
merchants, shippers, textile mills, and those engaged in other 
segments of the textile industry, because it interprets past and 
anticipated future trends in fiber consumption. 

The authors are indebted for information and assistance to 
many of their colleagues in the United State~Department of Agri
culture, other Government agenCies, and various other organi
zations. Special acknowledgment is made to Anthony S. Rojko, 
Head, P;t"ice Research and Methods Section, Economic Research 
Service, for critical review and assistance in preparation of the 
manuscript for publication; also to William Faught, Economic 
Research Service, and Horace Porter, Foreign Agricultural 
Service, who gave valuable suggestions which were included in 
the manuscript. Data were assembled and statistical computations 
were made primarily by Miss E. Frances Morriss, Statistical 
Assistant, Economic Research Service. 
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; The Demand for Textile Fibers in the United states 
'it; 

By 

J~mes R. Donald, Frank Lowenstein, and 

Martin S. Simon* 


HIGHLIGHTS 

This bulletin identifies and measures the effects of the 
principal economic forces that cause variation in textile fiber 
consumption in the United States. It develops estimating equations 
which explain from 87 to 95 percent of the variation in fiber 
consumption, the percentage of variation depending on the parti 
cular fiber or group of fibers under analysis. Fibers covered Oy 
the analyses as a group are cotton, apparel wool, carpet wool, and 
manmade fibers. The study also includes analyses of each fiber 
In the group except manmade fibers. 

The first part of the report, ending on page 46, records 
trends in consumption and in the trade balance of textile fibers, 
and discusses the development of new statistical series required 
for the statistical analyses. The second part, beginning on 
page 46 , is concerned with the statistical analyses of the eco
nomic factors that affect domestic consumption of textile fibers. 

Until recently mill consumption of fibers was used as the 
indicator of final domestic consumption of fibers in the United 
States. However, in recent years, mill consumption has be
come increasingly less satisfactory as an indicator of domestic 
fiber consumption. This has occurred principally because of 

*Mr. Donald is an Analytical Statistician in the Cotton and 
Other Fibers Section of the Commodity Analysis Branch,Economic 
Research Service. Mr. Lowenstein, formerly Head of the Cotton 
and Other Fibers Section, and Mr. Simon, formerly in the Price 
and Research Methods Section, are no longer with the U. S. 
Department of Agriculture. 
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shifts in (1) the pattel'n of U. S. foreign trade in textiles, and 
(2) the mix of fibers used in the manufacture of textiles. 

Two new series were developed to account for these shifts. 
The first series, whiqh is called "domestic fiber consumption," 
shows the actual pounds of raw fiber used for final domestic 
consumption. The second series places the fiber consumption 
series in actual pounds on a cotton equivalent basis to allow 
for shifts in the fiber mix. 

The estimates of domestic fiber consumption in actual 
pounds of raw fiber were derived by adjusting mill consump
tion of raw fiber for changes in the raw fiber equivalent of 
U. S. imports and exports of textile products. These estimates 
of domestic fiber consumption show thllt the decline in consump
tion in the postwar period was much less severe than that in
dicated by mill consumption data. This difference in trend 
reflects the high levels of mill consumption in relation to do
mestic consumption during the early postwar period--U. S. 
exports of textile products in this period were at record levels, 
and imports were low. In recent years, domestic consumption 
has been close to, or above, mill consumption because exports 
of textile products have been at low levels and imports at record 
highs. 

The series on fiber consumption on a cotton equivalent 
fiber base adjusts the fiber consumption series in actual pounds 
to allow for differences in fiber utility, or for differences in 
the amount of usable fiber and yards of comparable fabric 
obtainable from a pound of fiber. Usually, consumption of fiber 
is expressed in pounds or other weight units. However, a pound 
of one fiber may cover more area than a pound of another fiber. 
Also, the process of manufacture of one fiber may involve less 
waste than that of another. Thus a pound of one fiber may sub
stitute Idr more than a pound of another fiber. The term' 'utility 
fa.otor" is used in this study to indicate the difference in covering 
power and manufacturing waste. The increasing use of manmade 
fibers in recent years has tended to reduce fiber consumption 
because a pound of manmade fibers replaces more than a pound 
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of cotton or wool. In add.ition, the largest increases in con
sumption have been made by the noncellulosic fibers which have 
the highest utility factors. 

To account for changes in the fiber mix and differences 
in utility among the fibers, a domestic fiber consumption series 
in cotton equivalent poundS was developed. The series approxi
mates the pounds of cotton that would be involved if all other 
fibers consumed in the United states were replaced with cotton. 
The new series indicates that. although fiber consumption in 
actual pound.s has trended downward, the equivalent volume 
of fiber required for domestic consumption has not been sim
ilarly affected. 

A special series was also constructad for the ratio between 
stocks of and unfilled orders for cotton cloth. This series was 
used to measure the effect of textile inventory imbalances on 
consumption of textile fibers. Another series was developed 
to adjust population data to account for differences in apparel 
consumption by age and Eex. 

The second part of the bulletin (beginning on page 46 ) is 
concerned primarily with statistically measuring the influence 
of economic factors on total domestic fiber consumption and 
on the domestic consumption of the individual fibers--cotton, 
apparel wool, and carpet wool. The analyses were in terms of 
national aggregate consumption on an annual basis. More de
tailed analyses, such as preference studies for fibers and con
sumption by type of fabric, were not covered. 

Factors found to affect total fibr::!r consumption most were 
level of real disposable consumer income, year-to-year changes 
in the level of real income, prices of textile fibers, deviations 
from the norm of product stocks relative to unfilled orders, 
and trend. These factors explained more than 96 percent of 
the variation in total domestic fiber consumption. The single 
factor with the most influence on total domestic consumption 
was the level of real disposable income. A 1-percent change 
in real disposable income per capita would be expected to result 
in a 1.0-percent change in the same direction of per capita 
total domestic consumption. The final equation for this analysis 
is shown on page 55. 
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For the individual fibers, 86 percent of the variation in 
per capita domestic cotton consumption was explained by five 
factors--Ievel of real income, changes in the level of income, 
farm price of cotton, noncellulosic fiber consumption, and devi
ations from the norm of stocks of cotton cloth relative to un
filled orders. As in the case of total fiber Consumption, the 
factor that had the most effect on domestic cotton consumption 
was found to be level of real consumer income. Farm price of 
cotton and the consumption of nonceUulosic fibers were found 
to have about the same effect on domestic cotton consumption, 
but their effect was considerably less than that of real income. 
(See page 66 .) 

For the purposes of statistical analysis, domestic wool 
cop..sumption was separated into apparel and carpet types. 
Changes in apparel wool consumption were satisfactorily ex
plained by levl:lI of real disposable income, changes in the level 
of real income, price of wool, noncellulosic staple fiber con
sumption, and deviations from the norm of stocks of wool cloth 
relative to unfilled orders. (See page 81 .) Changes in carpet 
wool consumption were explained by level of real disposable 
income, carpet wool prices, and noncellulosic staple fiber con
sumption. (See page 89.) For both types of wool, the level of real 
disposable income had .the most effect on domestic consumption. 

Finally, factors affecting consumer expenditures for apparel 
were analyzed. As for consumption of the raw fibers, level of 
real consumer income was found to have the most effect 
on expenditures, with a l-percent increase in real income per 
capita resulting in a l.o..percent increase in real expenditures. 
The level of real income and time explained 99 percent of the 
variation in real apparel expenditures per clothing expenditure 
unit. (See page 99.) 

INTRODUCTION 

The market for textile fibers in the United States is broad 
and diverse. Textile fibers are basic raw materials in the 
manufacture of a huge--virtually endless--stream of products 
ranging from the customary "a" to "z," or awnings to zipper 
tapes. Textile products are a part of almost every phase of 
modern living whether it be conveyor belts for industry, wearing 
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apparel for consumers, parachutes for the military, or dish 
towels for the household. As a result of the depth and heterogeneity 
of the textile market, an equally numerous and varied set of 
forces--economic, social, and technical in charactel'--continously 
modify the effectiveness and composition of the demand for fibers. 
Some of these forces effect changes in demand for fibers which 
come about gradually but are basic and long-lived. Others cause 
sudden and sharp variations in demand which may be comparatively 
short in duratiQn hi.:". can occur at relatively frequent--even almost 
regular-- intervals. 

Of the many and diverse influences that affect demand for 
textile fibers, economic forces are predominant. The central 
problem of this report is to investigate the nature of the under
lying economic relationships that tend to determine the quantity 
of fiber consumed each year in the United States both in the 
aggregate and for selected individual fibers. To the extent possible, 
the report attempts to obtain possible quantitative approxiI:1ations 
of these economic relationships. The fiber breakdown includes 
cotton and wool. In the case of wool, a further distinction is made 
between apparel and carpet varieties. Manmade fibers are not 
given separate consideration from the standpoint of statistical 
analysis but they are included in the analysis of aggregate fiber 
demand. The principal textile fibers completely excluded from 
consideration are silk and flax. They are omitted because of 
their limited importance during the period under investigation..!/ 

Attention is restricted in the main to the domestic textile 
economy. The period of study encompasses for the most part 
the years 1920 to 1960; the choice of years was dictated largely 
by the availability of reliable data. During this period major 
changes occurred within the textile industry. Perhaps the most 

y Mill use of flax which averaged an estimated 11.8 million 
pounds' during 1920-39, or about 0.3 percent of total textile 
fiber consumption by mills (including cotton, wool, manmade 
fibers, silk. and flax). fell to an average of about 7.3 million 
pounds per year in 1947-60 or about 0.01 percent of the total. 
Consumption of silk by mills dropped even more sharply over 
this period. declining from an interwar average of 69.1 million 
pounds. or 1. 9 percent of total textile fiber use, to a postwar 
average of 8.2 million, or about 0.01 percent of the total. 
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important development has been the dramatic increase in the 
number and use of manmade fibers. However, before considering 
the fibers individually or in relation to each other, it is appro
priate to examine consumption of fibers in the aggregate. Although 
the fibers differ markedly in conditions of supply, they are closely 
interrelated in demand, possessing many markets in common. 
Moreover, essentially the same textile manufacturing processes 
are involved. This is not to imply the existence of perfect or 
near-perfect SUbstitution between fibers over the full range of 
end uses, but rather the. probable existence of an aggregate 
demand for fiber products, and hence fibers, the distribution 
of which among the several fibers is dictated largely by a set 
of internal economic forces including relative prices and special 
demand factors. The aggregate approach permits discussion. of 
demand factors which would not be expected to discriminate 
between fibers and, at the same time, provides some insight 
into effects of changing interfiber patterns. 

The aggregate approach is not without its problems. The fact 
that there are many different end products involved, varying in fiber 
content, conditions of production, price structure, service life, 
and sources of demand, must be borne in mind in interpreting 
results. For one thing, the aggregate elasticity of demand probably 
is some combination of the individual elasticities. For another, 
it is difficult to account explicitly for a response to changes in 
economic forces that takes the form of a change in the products 
mix, but leaves aggregate quantities or values unchanged. 

MAJOR OUTLETS FOR, AND SOURCES OF, SUPPLY 

OF TEXTILE PRODUCTS IN THE UNITED STATES 


The consumption of fiber at the mill marks the beginning of 
a long and complicated production and marketing process which 
culminates in the sale of textile end products tq ultimate con
sumers. Figure 1 shows, in a simplified form, the major outlets 
and sources of supply involved in this product flow. The diagram 
is applicable to the fibers taken together or separately, although 
the relative importance of the outlets and sources of supply differs 
for each. Arrows indicate the direction ofproduct flow. The letters 
given in parentheses in the boxes identify the variables as they are 
used in equations appearing in an economic model of the textile 
industry which is given in appendix B. 
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Mill consumption of fibers is defined somewhat differently 
for the several fibers ~/, but it is essentially an estimate of the 
fiber use or input of mills in the manufacture of yarn and cloth. 
Work in process at this point is taken to include all goods held 
in inventory or being worked on in the production system between 
the mill and the fabricator of the end product--that is, goods 
which require further processing before they will be ready for 
sale to ultimate consumers. The production system thus includes 
the various manufacturing processes from fiber preparation and 
spinning through fabric dyeing and finishing and fabrication of end 
products. Imports and exports of semi-manufactured textile pro
ducts cover the same items included in work in process. Domestic 
production, stocks, imports, and exports of end products refer 
to items such as shirts, suits, and machine belts which require 
no further processing or, in other words, are ready for final 

J:./ Mill consumption for the various fibers is defined as follow8: 
(1) Mill consumption of cotton as reported by the Bureau of the 
Census. The number of bales of cotton opened and put into process 
by the mills. (2) Mill consumption of wool as reported by the 
Bureau of the Census, Prior to 1942 wool was considered as 
consumed when carded or otherwise advanced beyond scouring 
or raw-stock dyeing. Beginning in 1942, wool was considered 
as consumed (a) on the woolen system when laid in mixes and 
(b) on the worsted system when entering scouring bowls. Be
ginning August, 1948, consumption on the worsted system is 
taken as the sum of top and noil production. Consumption of raw 
wool on the cotton and other spinning systems is not included 
after 1946, but is included in earlier years. Also, consumption 
data included raw wool consumed in batting and felt manufactures 
prior to 1947, but not in 1947 and later years. For a distinction 
between apparel and carpet varieties of wool, see page 70 • 
(3) Mill consumption of manmade fibers as defined by the Textile 
Organon, published by the Textile Economics Bureau, Inc. For 
rayon and acetate, mill consumption includes United States pro
ducers' domestic shipments of filament and staple fibers plus 
imports for consumption of filament and staple fibers. For non
cellulosic fibers, mill consumption includes United States produc
tion of filament and staple fibers less exports, plus imports for 
consumption of filament and staple fibers. 
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MAJOR OUTLETS FOR AND SOURCES 

OF SUPPLY OF TEXTILE PRODUCTS 


IN THE UNITED STATES 

M~I 

coruumption 
of fibers 

te) 

Exports of Work Import of 

semi-manufactured in semi-manufactured 


textile products proce.. 1-4---1 textile products 

IES) \W) \ I') 


Exparis Comestic Industry Imports 
of end production stocks of end olend 

products of end products I---~ products !+--of products 
(Em) (0) (5) ~Im) 

U. S. DfPAIitTwEHT OF AGRICULTURE NEG. flitS IQ21-62 (4) ECONOMIC RESEARCH SERVICE 

Figure 1 

consumer use. Stocks of end products thus include those held by 
fabricators, wholesalers, and retailers. The final consumption 
of textile end products reflects sales to, or purchases by, ulti 
mate consumers. Each box in figure 1 thus covers considerable 
ground. Explicit specification of the various levels of production 
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and distribution was not felt necessary at this point. Such dis
aggregation is introduced as required. 

The relationships shown in figure 1 may be expressed as 
algebraic indentities as follows: 

s s
W =Wt- 1 +Ct +It - Et - 0t (1)t 

m m 
St =St_1 + 0t + I t - E t - Qt (2) 

Qt= C + It - - (St - St_1) - (Wt - Wt-1) (3)t Et 

where 

ESI = IS + 1m and E = + Em 

The subscript "t" in the indentities refers to the current 
time period, while "t-1" refers to the previous time period. 
The variables in the indentities are defined as follows: 

C =Mill consumption of fibers.t 

W t = Work-in-process. 

ES = Exports of semi-manufactured textile products. 

I~ = Imports of semi-manufactured textile products. 

0t =Domestic production of end-products. 

Emt= Exports of end-products. 

St =Industry stocks of end-products. 

IIf = Imports of end-products. 

Qt = Final consumption of textile end-products. 

Equation(3), which is an algebraic transformation of equa
tions (1) and (2) shows that final consumption of textile products 
will be formally equivalent to mill consumpti(1h of fibers only 
if net trade in textile products and changes in stocks of end pro
ducts and in work in process offset each other, an unlikely 
occurrence. 
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Data for each variable in the foregoing identities should be 
expressed in terms of some common denominator. preferably 
pounds of fiber equivalent. Data for some of the variables are 
nonexistent. incomplete, or expressed in terms su.ch as dollars. 
a condition that complicates conversion to physical units. Limi
tation of data in one form or another seriously restricts. at 
this time, possibilities for a full-scale statistical analysis of 
the demand for textile fibers in the United States. 

Subsequent sections of this report give further consideration 
to available information regarding the variables shown in figure 1. 
To the extent possible, the relative importance of variables as 
outlets for fibers, or as sources of supply for fiber products. 
is indicated. Appendix B, page 112, presents an economic model 
pertaining to the demand for textile fibers in the United States. 
This model served as the general economic framework for the 
statistical analyses developed in this bulletin. 

ECONOMIC RELATIONS THAT INFLUENCE 

THE AGGREGATE DEMAND 


FOR FmERS 


Figure 1 indicates in a broad sense some of the variables 
that must be taken into account in any complete explanation of the 
forces that cause consumption of fibers to vary from period to 
period. It does not,. however, specify in detail the system of 
economic relationships that jointly determine, in any period, 
the level of fiber demand. This is done, instead, in an economic 
model, which is discussed only briefly in this section. (See 
appendix B.) 

The quantity of fiber consumed at the mill is derived ulti 
mately from the equivalent quantity of products purchased by 
final consumers, whether by households, governments, exporters. 
or industrial users. Taken over a period of time long enough for 
Changes in stocks to be relatively unimportant, these quantities 
(consumer purchases and mill consumption) should be practically 
identical. But this would not be the case in shorter periods; 
instead, differences would occur beth in amplitude and in timing. 
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These differences stem from the multitude of marketing 
channels and manufacturing processes through which textile 
fibers pass on their way to the final consumer. In terms of 
business structures these include spinning and weaving mills, job 
finishing plants, knit goods manufacturers, apparel manufacturers, 
industrial consumers, wholesale dry goods firms, retail chains, 
and independent retail units. At each level forces are at work which 
affect mill use of fibers, and, likewise at each level, inventories 
are held which affect, and are affected by, changes in demand for 
the goods that flow through the system. 

The model for the textile industry in appendix B is conceived 
in terms of four levels ofdemand--consumer, retailer. fabricator, 
and mill. The endogenous variables in the equations as presented 
in the model in Appendix B are believed to be more or less simul
taneously determined by the economic forces that affect the textile 
industry. Th?: model indicates the major interrelationships thought 
to be in' lIved. If data were available for all of the variables, the 
coeffiCients in equations (35)-(58) could be estimated jointly. 
The model would then permit the simultaneous determination of 
the quantity purchased by consumers, Changes in inventories and 
work in process at the several levels, fabric and product output, 
and the quantity of fiber consumed by mills. Also determined 
jointly would be the prices and margins at the several levels 
that are compatible with the foregoing quantities and resulting 
inventory imbalances. 

The required data for statistical solution of the model as an 
entity are not available. Difficulties with respect to available 
price series, and to measures of the movement and stocks of 
goods from mill to COhsumer, particularly limit full analYSis. 
Also, available data possess problems of coverage, series length, 
comparability, and reporting unit. For example, published data 
on inventories of retail apparel stores only begin with December 
1938, are given on a new basis beginning with December 1950 
that is not comparable with the old, and are reported in dollar 
terms, all of which creates a quantity conversion problem. 
Moreover, this is only a part of the total retail inventory picture. 
Also requiring consideration are stocks (and sales) of textile 
products of general merchandise outlets such as department 
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stores, dry goods stores, and variety stores. Estimates of the 
textile component of department store sales and stocks have been 
made for the post-World War U period but once again data are 
given only in dollar terms. Data for certain other variables pose 
similar problems. For some--such as work in process--no time 
series are available at all. 

Although full statistical solution of the model was not deemed 
possible, the authors attempt to apply statistical techniques, as 
permitted by the available data, to various equations. in the model 
or combinations thereof in order to test empirically the validity 
of some of the hypotheses implicit in the model. These analyses 
are discussed in subsequent sections of the bulletin. However, 
the results must be qualified in Ught of the joint relationships 
believed to prevail. Also discussed are results of efforts to con
struct or modify available series in order to better suit the pur
pose at hand. These include: (1) The use of a ratio of mill stocks 
of cotton cloth to unfilled orders as a means of measuring inven
tory imbalances; (2) the creation of a population series, known 
as clothing expenditure units, which reflects changes in the age
sex distribution of the population; (3) the development of equivalent 
factors for determining competitive relations between the various 
fibers at points of use: and (4) the adjustment of mill consumption 
of fibers for foreign trade in textile products. 

The Demand for Individual Fibers 

No mention has been made to this point of the determination 
of demand for each specific fiber. Two approaches appear appro
priate. One would add to the present model a SUb-system of 
equations, each of which relates an individual fiber's consumption 
to its price, to the prices of other fibers, and possibly to some 
special demand factors. This approach assumes the existence 
of an aggregate demand for fibers essentially unspecified by type 
until the mill level is reached. Here demand is distributed among 
the several fibers on the basis of relative prices and special 
conditions of demand. 
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The second apprcach would attempt to identify the demand 
for each fiber and interfiber relations at each level beginning 
with the finished products. This approach would greatly increase 
the size and. complexity of the model. Whether such additional 
work would be justified is an academic question as the required 
data are not available. 

AGGREGATE DEMAND FOR TEXTILE FIBERS 

Over the years, mill demand has been the major outlet for 
fibers in the United states. Until recently mill consumption for 
fibers has been used as an indicator of final domestic consump
tion of textile fibers. However, mill consumption for fibers and 
final domestic consumption for textile fibers may differ because 
of imports and exports of manufactured and. semi-manufactured 
textile products, and because of changes in stocks and work in 
process of manufactured and semi-manufactured products. (See 
figure 1 and equation [3].) 

In the post-World War II period, significant differences in 
trends developed between mill consumption of fibers and final 
domestic consumption of textile fibers because of declining United 
States exports of textile products and sharply increased impo:rts 
by the United States of foreign textile products. The United States 
Department of Agriculture (20) ~/ has recently estimated the raw 
fiber equivalent of United States imports and exports of both 
manufactured and semi-manufactured textile products. 1./ Using 
these data, an adjustment of mill consumption data was made 
for imports and exports of textile products to arrive at a better 
approximation of final domestic consumption of textile fibers. 
The resulting consumption estimates for textile fibers as a 
group show a sharper upward trend in the postwar period than 

~/ Numbers underlined in parentheses refer to literature cited, 

page 101. 

~/ Henceforth in this report the term "textile products" is 
used to denote both manufactured and semi-~!L"lufactured textile 

products. 
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do the data on mill consumption. In the section beginning on
page 25 , the aggregate domestic consumption of textile fibers
is adjusted to a cotton equivalent basis in order to obtain a
common denominator, so to speak, for measuring fiber consump
tion. The resulting series on a cotton equivalent basis shows
an even greater upward trend in aggregate fiber consumption than
did consumption on an actual basis. Per capita demand and the
role of stocks of textile products, and various economic forces
as they affect demand for fibers, are also discussed in later
sections (see pages 31 ,47 and 51 ). 

Aggregate Domestic Fiber Consumption 

The estimates of final domestic consumption of textile fibers
are computed by subtracting the raw fiber equivalent of ex
ported textile products from mill consumption and adding the
fiber equivalent of imported textile products. These estimates
in this bulletin are referred to as "domestic consumption."
Estimates of aggregate domestic consumption are first discussed,
following which there is a discussion of individual estimates of
domestic consumption for cotton, wool, and manmade fibers.
The annual estimates cover the years 1920 to 1960. 

United States aggregate exports of textile products exceeded
imports for each year of the 1920-60 period, with the exception of
1960. This meant that there was a net export trade balance in
textile products, and that aggregate mill consumption was greater
than aggregate domestic consumption for each year except 1960.
(See table 1.) 

The export trade balance was at relatively high levels during
the 1920's when both domestic and mill consumption trended up
ward. The export trade balance dropped in the 1930's because of
the economic depression. At the same time, the upward trend
in mill consumption was slowed. 

Domestic fiber consumption averaged 5 percent less than
mill consumption in the 1920's and 2.4 percent less in the 1930's. 
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Table 1.--Total domestic fiber consumption }J, 
United states, 1920 to 1960 

Textile products
Mill Domestic 

Year consump
tion Exports Imports 

Trade 
balance 

consump
tion 

1920 --
Mil. lb. 
3,145.7 

Mil. lb. 
380.3 

MiLTh.' 
67.8 

MUJD· 
312.5 

Mil....lll. 
2,833.2 

1921 - 2,963.8 218.2 80.4 137.8 2,826.0 
1922 - 3,342.7 241.6 88.7 152.8 3,189.9 
1923 - 3,577.3 205.7 111.2 94.6 3,482.7 
1924 - 3,021.0 206.9 110.6 96.3 2,924.7 
1925 - 3,483.4 240.2 90.2 150.0 3,333.4 
1926 - 3,616.8 237.4 78.5 158.9 3,457.9 
1927 - 4,043.8 270.3 87.1 183.2 3,860.6 
1928- 3,620.4 263.0 83.1 179.9 3,440.5 
1929 - 3,926.6 266.7 83.4 183.3 3,743,3 

1930 - 2,999.1 195.6 57.8 137.9 2,861.2 
1931- 3,125.2 167.4 44.6 122.8 3,002.4 
1932 - 2,849.2 162.6 37.1 125.6 2,723.6 
1933 - 3,585.1 140.6 44.4 96.2 3,488.9 
1934- 3,096.1 108.5 37.2 71.3 3,025.0 
1935 - 3,446.6 95.7 55.5 40.2 3,406.4 
1936 - 4,220.7 104.8 91.9 12.8 4,207.9 
1937- 4,356.9 131.6 104.9 26.7 4,330.2 
1938 - 3,542.9 158.6 56.5 102.1 3,440.8 
1939 - 4,498.1 189.8 84.6 105.2 4,392.9 

1940 - 4,865.7 202.9 64.1 138.8 4,726.9 
1941 - 6,457.6 314.2 52.3 262.0 6,195.6 
1942 - 6,895.6 250.0 29.7 220.3 6,675.3 
1943 - 6,619.6 330.3 22.7 307.6 6,312.0 
1944 - 6,185.7 385.3 20.8 364:5 5,821.2 
1945 - 6,006.0 379.3 41.4 337.9 5,668.1 
1946 - 6,500.9 494.7 39.6 455.1 6,045.8 
1947 - 6,421. 7 915.8 24.9 890.9 5,530.8 
1948 - 6,396.3 568.4 59.5 508.9 5,887.4 
1949 - 0,441.4 502.6 63.9 438.7 5,002.7 

1950 - fl,835.9 347.6 108.2 239.4 6,596.5 
1951- 6,831.4 488.9 94.5 394.4 6,437.0 
1952 - 6,427.5 439.0 123.6 315.4 6,112.1 
1953 - 6,473.8 392.2 111.2 281.0 6,1.92.5 
1954- 6,019.7 '392.1 '114.5 277.6 5,742.1 
1955 - 6,698.7 356.0 175.3 180.7 6,518.0 
1956- 6,530.8 352.6 207.9 144.7 6,386.1 
1957- 6,221.8 380.2 190.2 190.0 6,031.8 
1958 - 5,962.2 345.0 215.5 129.5 5,832.5 
1959 - 6,830.5 338.1 333.5 4.6 ~J6,829.3 

1960 - 6,475.9 360.9 415.7 -54.8 ~/6,553.6 

1/ Total mill consumption of cotton, wool. and manmade fibers ad
juSled for imports and exports of cotton, wool, and manmade fiber 
products. 2/ Includes 3.4 million pounds raw cotton equivalent of 
picker laps-and processed waste in 1959 and 22.8 million pounds in 
1960. 
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During the early 1940's, domestic and mill consumption of 
fibers, as well as the trade balance in textile products, were 
affected by World War II. Domestic and mill consumption in 
the early 1940's increased sharply due to greater demand 
caused by the strenuous military effort. In the early post-World 
War II period, consumption remained at a high level because 

1. 	 Domestic demand for textile fibers was at a 
high level refle(lting postponed purchases 
during the War. ~ 

2. 	 Exports of textiles were at record high levels. 
reflecting the dislocation oftextile industries 
abroad during the War. 

Significant differences in trends for mill and domestic con
sumption developed in the postwar period because of changes in 
the trade balance of textile products. The export trade balance 
trended sharply downward during this period, reaching a record 
low of 5 mlllion pounds in 1959. In 1960, imports of textile 
products exceeded exports for the first time. The net import 
trade balance of 53 million pounds in 1960 compares with an 
average net export trade balance in 1947-49 of 613 million pounds. 
Domestic consumption in 1960 was 20 percent above the 1947-49 
level, while mill consumption was up only 7 percent. 

Domestic Cotton Consumption 

Over the years, cotton has been the principal fiber consumed 
by United States textile mills. Cotton products have also com
prised a ma.jor part of United States trade in textile products. 
A lthough exports of cotton products exceeded imports each year 
of the 1920-60 period, with the exception of 1960, there were 
wide variations in the export trade balance. This was particularly 
true during the postwar years when the export balance dropped 
sharply in the 1950's from the record high levels of the early 
postwar years. 

Adjustments for changes in the export trade balance result 
in slightly different trends in domestic and mill consumption in 
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the prewar period, 1920-39. Average annual domestic cotton con
sumption increased by 1 percent from the 1920's to the 1930's, 
while mill consumption declined by over 2 percent. This reflects 
a drop in the relatively high average annual export balance of 
200 million pounds during the 1920's to 100 million pounds dur
ing the 1930's. (See table 2.) 

Domestic cotton consumption increased sharply during the 
1940's, averaging over 50 percent above prewar levels. Mill 
consumption increased even more sharply than domestic con
sumption in the 1940's as the export balance increased from 137 
million pounds in 1940 to a record high for the 1920-60 period of 
750 miJlion pounds in 1947. For the 1947-49 period, the export 
balance averaged over 500 million pounds, and mill consumption 
was 14 percent larger than domestic consumption. 

As was the case with total fiber consumption, changes in 
the trade balance of cotton products during the postwar period 
resulted in significant differences in trends between mill and 
domestic consumption. Durin"g this period, the export trade 
balance trended downward, reaching a postwar low of 64 million 
pounds in 1959. In 1960, there was an import balance of trade. 
Domestic consumption in 1960 was 11.9 percent above the 1947-49 
level, while mill consumption was down by 2.5 percent. 

Variations in the export trade balance have also affected 
cotton's share of total fiber consumption. The percentages of 
all fiber consumption represented by domestic and mill consump
tion of cotton in 1960 were about the same--64.8 and 64.9 per
cent, respectively. This reflected a decline of 6.1 percentage 
points for mill consumption from the 1947-49 average of 71.0 
percent, but domestic consumption was down by only 4.7 per
centage points from the 1947-49 average of 69.5 percent. (See 
tables 3 and 4.) 

Domestic Wool Consumption 

In contrast to cotton, there has been an import balance of 
trade in wool manufactures for the 1920-60 period, with the 
exception of the 1943-47 period. The export balance in the 1943-47 
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Table 2.--Domestic cotton consumption !..i, 
United States, 1920 to 1960 

TextilesMill Domestic 
Year consump

tion Exports Imports Trade 
balance 

consump
tion 

1920-
1921-
1922-
1923-
1924-
1925-
1926-
1927-
1928-
1929--

Mil. lb. 
2,822.8 
2,600.6 
2,911.3 
3,122.6 
2,636.5 
3,075.3 
3,213.5 
3,590.1 
3,187.0 
3,425.3 

Mil. lb. 
361.4 
210.9 
235.4 
199.1 
200.4 
234.6 
232.0 
264.5 
256.9 
260.0 

Mil. lb. 
~ 

35.9 
45.5 
61.2 
62.8 
48.0 
39.2 
40.5 
38.2 
40.5 

Mil. lb. 
317.5 
175.1 
189.9 
137.9 
137.6 
186.6 
192.8 
224.0 
218.8 
219.5 

M.il.....lb. 
2,505.3 
2,425.5 
2,721.4 
2,984.7 
2,498.9 
2,888.7 
3,020.7 
3,366.1 
2,968.2 
3,205.8 

1930-
1931-
1932-
1933-
1934-
1935-
1936-
1937-
1938-
1939-

2,616.6 
2,654.9 
2,463.7 
3,050.7 
2,659.5 
2,755.4 
3,471.4 
3,646.6 
2,918.3 
3,628.6 

189.6 
162.9 
160.0 
137.5 
105.2 

91.6 
99.3 

124.4 
150.6 
178.1 

30.6 
27.7 
24.7 
28.8 
25.5 
37.1 
60.8 
76.6 
41.4 
58.5 

159.0 
135.3 
135.3 
108.7 

79.7 
54.5 
38.4 
47.9 

109.1 
119.6 

2,457.6 
2,519.6 
2,328.4 
2,942.0 
2,579.8 
2,700.9 
3,433.0 
3,598.7 
2,809.2 
3,509.0 

1940-
1941-
1942-
1943-
1944-
1945-
1946-
1947-
1948-
1949-

3,959.1 
5,192.1 
5,633.1 
5,270.6 
4,790.4 
4,515.8 
4,809.1 
4,665.6 
4,463.5 
3,839.1 

179.G 
284.7 
217.7 
271.1 
289.0 
292.3 
376.3 
758.3 
453.8 
385.0 

43.2 
29.5 

8.9 
9.4 
6.6 

25.2 
17.6 

8.4 
16.0 
18.5 

136.5 
255.2 
208.8 
261. 7 
282.5 
267.1 
358.7 
749.8 
437.8 
366.5 

3,822.6 
4,936.9 
5,424.3 
5,008.9 
4,507.9 
4,248.7 
4,450.4 
3,915.8 
4,025.7 
3,472.6 

1950-
1951-
1952-
1953-
1954-
1955-
1956-
1957-
1958-
1959-

4,682.7 
4,868.6 
4,470.9 
4,456.1 
4,127.3 
4,382.4 
4,362.6 
4,060.4 
3,866.9 
4,334.5 

258.7 
388.6 
337.9 
291.2 
290.2 
262.8 
254.6 
278.0 
250.1 
236.4 

40.1 
33.9 
32.4 
44.6 
48.5 
87.0 

108.0 
95.6 

112.2 
172.9 

218.6 
354.7 
305.5 
246.7 
241. 7 
175.8 
146.6 
182.4 
137.9 

63.5 

4,464.1 
4,513.9 
4,165.4 
4,209.4 
3,885.6 
4,206.6 
4,216.0 
3,878.0 
3,729.0 

~J4,274.4 

1960- 4,190.9 233.3 252.3 -19.0 ~/4,232.8 

1/ U. S. mill consumption of cotton adjusted for cotton equivalent 
of trade balance in cotton textiles. 2/ Includes 3.4 million pounds 
raw cotton equivalent of picker laps-and processed waste in 1959 and 
22.8 million in 1960. 
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Table 3.--Cotton, wool, manmade fibers: Total mill consumption, 
United States, 1920 to 1960 

ManmadeYear Cotton Wool Totalfibers 1/ 

Million Percent Million Percent Million Percent Million 
~.jg,taJ. ~ ~ ~ ~rands ~ 

1920--- • 22.8 d9.7 314.2 10.0 8.7 0.3 3.145.7 
1921--- 2,600.6 8'7.7 343.4 11.6 19.8 .7 2,963.8
1922--- 2,911.3 87.1 406.5 12.2 24.9 .7 3,342.7
1923--- 3,122.6 87.3 422.4 11.8 32.3 .9 3,577.3
1924--- 2,636.5 87.3 342.2 11.3 42.3 1.4 3,021.0 
1925--- 3.075.3 88.3 349.9 10.0 58.2 1.7 3,483.4
1926--- 3,213.5 88.8 342.7 9.5 60.6 1.7 3,616.8
1927--- 3,590.1 88.8 354.1 8.8 99.6 2.4 4,043.8
1928--- 3,187.0 88.0 333.2 9.2 100.2 2.8 3,620.4
1929--- 3,425.3 87.2 368.1 9.4 133.2 3.4 3,926.6 

1930--- 2,616.6 87.2 263.2 B.8 119.3 4.0 2,9H9.1
1931--- 2.654.9 85.0 311.0 9.9 159.3 5.1 3,125.2
1932--- 2,463.7 86.5 230.1 8.1 155.4 5.4 2,849.2
1933--- 3,050.7 85.1 317.1 8.8 217.3 6.1 3,585.1
1934--- 2,659.5 85.9 229.6 7.4 207.0 6.7 3,096.1
1935--- 2,755.4 80.0 417.5 12.1 273.7 7.9 3,446.6
1936--- 3,471.4 82.3 406.1 9.6 343.2 8.1 4,220.7
1937--- 3,646.6 83.7 380.8 8.7 329.5 7.6 4,356.9
1938--- 2,918.3 82.4 284.5 8.0 340.1 9.6 3,542.9
1939--- 3,628.6 80.7' 396.5 8.8 473.0 10.5 4,498.1 

1940--- 3,959.1 81.4 407.9 8.4 498.7 10.2 4,865.7 
1941--- 5.192.1 80.4 648.0 10.0 617.5 9.6 6,457.6 
19·12--- 5,633.1 81.7 603.6 8.7 658.9 9.6 6.895.6 
1943--- 5,270.6 79.6 636.2 9.6 712.8 10.8 6,619.6 
1944--- 4,790.4 77.4 622.8 10.1 772.5 12.5 6,185.7 
1945--- 4.515.8 75.2 645.1 10.7 845'.1 14.1 6,006.0 
1946--- 4,809.1 74.0 ';'37.5 11.3 954.3 14.7 6,500.9
194.7--- 4,665.6 72.6 698.2 10.9 1,057.9 16,5 6,421. 7 
1948--- 4,463.5 69.8 693.1 10.8 1,239.7 19.4 6.396.3 
1949--- 3,839.1 70.6 500.4 9.2 1,101.9 20.2 5,441.4 

1950--- 4.682.7 68.5 634.8 9.3 1,518.4 22.2 6,835.9 
1951--- 4,868.6 71.3 484.2 7.1 1,478.6 21.6 6,831.4 
1952--- 4,470.9 69.6 466.4 7.2 1,490.2 23.2 6,427.5 
1953--- 4,456.1 68.8 494.0 7.6 1,523.7 23.6 6,473.8 
1954--- 4,127.3 68.6 384.1 6.4 1,508.3 25.0 6,019.7 
1955--- 4.382.4 65.4 413.8 6.2 1,902.5 28.4 6,698.7 
1956--- 4,362.6 66.8 440.8 6.7 1,727.4 26.5 6,530.8 
1957--- 4,060.4 65.3 368.8 5.9 1,792.6 28.8 6,221.8 
1958--- 3.866.9 64.9 331.1 5.5 1,764.1 29.6 5,962.1 
1959--- 4,334.5 63.5 431.2 6.3 2,064.8 30.2 6,830.5 

1960--- 4,190.9 64.7 406.9 6.3 1,878.1 29.0 6,475.9 

1/ Textile Organon (28). 



Table 4. ~Cotton, wool, manmade fibers: Total domestic fiber consumption, t>:I 
0

United Stat.es, 1920 to 1960 

Year Cotton Wool Manmade fibers Total 

Million Percent. Million Percent Million Percent Million 
pounds of lolal pounds l2i..1.Q.1al of total~ 

1920 2,505.3 88.4 319.9 11.3 8.0 0.3 ~2 
1921 2,425.5 85.8 381.4 13.5 19.1 .7. 2,826.0 
1922 2,721.4 85.3 444.4 13.9 24.0 .8 3,189.9 
1923 2,984.7 85.7 466.3 13.4 31.7 .9 3,482.7 
1924. 2,498.9 85.4 385.4 13.2 40.4 1.4 2,924.7 

1925 2,888.7 86.7 387.6 11.6 57.0 1.7 3,333.4 
1926 3,020.7 87.4 377.4 10.9 59.8 1.7 3,457.9 
1927 3,366.1 87.2 395.5 10.2 99.0 2.6 3,860.6 
1928 2,968.2 86.3 373.0 10.8 99.2 2.9 3,440.5 
1£129 3,205.8 85.6 406.2 10.9 131. 3 3.5 3,743.3 

1930 2,457.6 85.9 286.5 10.0 117.1 4.1 2,861.2 
1931 2,519.6 83.9 325.2 10.8 157.5 5.3 3,002.4 
1932 2,328.4 85.5 240.8 8.8 154.4 '5.7 2,723.6 
1933 2,942.0 84.3 330.5 9,5 216.4 6.2 3,488.9 
1934 2,579.8 85.3 239.3 7.9 205.9 6.8 3,025.0 

1935 2,700.9 79.3 433.6 12.7 272.0 8.0 3,406.4 
1936 3,433.0 81.6 434.2 10.3 340.7 8.1 4,207.9 
1937 3,598.7 83.1 405.0 9.4 326.5 7.5 4,330.2 
1938 2,809.2 81.6 295.8 8.6 335.8 9.8 3,440.8 
1939 3,509.0 79.9 418.6 9.5 465.2 10.6 4,392.9 

1940 3,822.6 80.9 416.9 8.8 487.4 10.3 4,726.9 
1941 4,936.9 79.7 663.1 10.7 595.6 9.6 6,195.6 
1942 5,424.3 81.3 607.1 9.1 643.9 9.6 6,675.3 



1943 5,008.9 79.3 605.0 9.6 698.2 11.1 6,312.0 
194.4 4,507.9 77.4 561. 5 9.7 751. 7 12.9 5,82l.2 

1945 4,248.7 74.9 604.6 10.7 814.8 14.4 5,668.1 
1946 4,450.4 73.6 699.1 11.6 896.3 14.8 6,045.8 
194'1 3,915.8 70.8 668.1 12.1 947.0 1'7.1 5,530.8 
1948 4,025.7 68.4 714.7 12.1 1,147.0 19.5 5,887.4 
1949 3,472.6 69.4 533.5 10.7 996.6 19.9 5,002.7 

1950 4,464.1 67.7 691.1 10.5 1,441.4 21.8 6,596.5 
1951 4,513.9 70.1 532.3 8.3 1,390.7 21.6 6,437.0 
1952 4,165.4 68.1 548.3 9.0 1,398.4 22.9 6,112.1 
1953 4,209.4 68.0 550.8 8.9 1,432.3 23.1. 6,192.5 
1954 3,885.6 67.7 439.5 7.6 1,416.9 24.7 5,742.1 

1955 4,206.6 64.6 489:7 7.5 1,821. 7 27.9 6,518.0 
1956. 4,216.0 66.0 526.3 8.2 1,643.8 25.8 6,386.1 
1957 3,878.0 64.3 449.4 7.4 1,704.4 28.3 6,031.8 
1958 3,729.0 64.0 416.7 7.1 1,686.9 28.9 5,832.6 
1959 .!./.4,274.4 62.6 553.2 8.1 2,001. 7 29.3 6,829.3 

1960 1.!./4,232.8 64.6 534.4 8.1 1,786.5 27.3 6,553.6 

.!./lncludes 3.4 million pounds raw cotton equivalent of picker laps and processed waste in 1959 and 
22.8 million pounds in 1960. 

I.:> .... 



Table 5.--Total domestic consumption of wool, United States, 1920 to 1960 N 
N 

Mill consumption Trade balance Domestic consumption };J 
Year I Apparel 

wool 
Carpet 

wool Total Apparel 
wool 

Carpet 
wool Total : Apparel 

wool 
Carpet 

wool Total 

Mil. Mil. Mil. Mil. Mil. Mil. Mil. Mil. Mil. 

1920--
~ 

264.3 
l!2... 
49.9 

~ 
314.2 

..li2... 
0.6 

lb. 
n 

lb. 
5.7 

lb. 
264.8 

lb. 
55.1 

112
319.9 

1921-- 299.7 43.7 343.4 32.3 5.7 38.0 332.0 49.4 381.4 
1922-- 312.8 93.7 406.5 30.8 7.2 37.9 343.6 100.9 444.4 
1923-- 311.3 111.1 422.4 34.7 9.3 43.9 346.0 120.4 466.3 
1924-- 249.7 92.5 342.2 33.8 9.4 43.2 283.5 101.9 385.4 
1925-- 251.7 98.2 349.9 27.8 9.9 37.7 285.9 108.1 387.6 
1926-- 254.7 88.0 342.7 23.6 11.0 34.7 278.3 99.0 377.4 
1927-- 258.7 95.4 354.1 29.9 11.5 41.4 288.6 106.9 395.5 
1928-- 232.4 100.8 333.2 29.1 10.8 39.8 261.5 111.6 373.0 
1929-- 253.2 114.9 368.1 27.7 10.4 38.1 280.9 125.3 406.2 

1930-- 200.7 62.5 263.2 16.1 7.2 23.3 216.8 69.7 286.5 
1931-- 237.7 73.3 311.0 8.5 5.7 14.2 246.2 79.0 325.2 
1932-- 188.5 41.6 230.1 6.5 4.2 10.7 195.0 45.8 240.8 
1933-- 245.5 71.6 317.1 8.9 4.5 13.4 254.4 76.1 330.5 
1934-- 167.6 62.1 229.6 6.6 2.9 9.6 174.2 65.0 239.3 
1935-- 319.0 98.5 417.5 12.1 3.9 16.1 331.1 102.4 433.6 
1936-- 299.0 106.3 406.1 24.1 4.0 28.1 323.9 110.2 434.2 
1937-- 274.2 106.6 380.8 20.4 3.8 24.2 294.6 110.4 405.0 
1938-- 219.6 65.0 284.5 8.9 2.3 11.3 228.5 67.3 295.8 
1939-- 293.1 103.4 396.5 18.3 3.9 22.1 311.3 107.3 418.6 

1940-- 310.0 97.8 407.9 4.5 4.5 9.0 314.5 102.4 416.9 
1941-- 514.4 133.6 648.0 11.9 3.3 15.1 526.3 136.9 663.1 
1942-- 560.5 43.1 603.6 1.7 1.8 3.5 562.2 44.9 607.1 



1943---' 603.3 32.9 636.2 -31.4 .1 -31.2 571.9 33.0 605.0 
1944-- 577.0 45.8 622.8 -63.0 1.7 -61.3 514.0 47.4 561.5 
1945-- 589.2 55.9 645.1 -44.1 3.6 -40.5 545.1 59.5 604.6 
1946-- 609.6 127.9 737.5 -43.0 4.6 -38.4 566.6 132.5 699.1 
1947-- 525.9 172.3 698.2 -34.1 4.0 -30.1 491.8 176.3 668.1 
1948-- 485.2 207.9 693.1 14.5 7.1 21.6 499.8 215.0 714.7 
1949-- 339.0 161.4 500.4 26.6 6.5 33.1 365.6 167.9 533.5 

1950-- 436.9 197.9 634.8 46.4 9.9 56.3 483.3, 207.8 691.1 
1951-- 382.1 102.0 484.2 40.4 7.9 48.2 422.5 109.9 532.3 
1952-- 346.8 119.6 466.4 74.0 8.0 81.9 420.7 127.5 548.3 
1953-- 358.0 135.9 494.0 47.5 9.4 56.9 405.5 145.4 550.8 
1954-- 269.6 114.5 384.1 46.8 8.7 55.4 316.3 123.2 439.5 
1955-- 281.2 132.6 413.8 64.0 11.9 75.9 345.1 144.5 489.7 
1956-- 296.7 144.1 440.8 72.0 13.4 85.4 368.7 157.5 526.2 
1957-- 240.9 127.9 368.8 67.0 13.6 80.6 307.9 141.5 449.4 
1958-- 212.0 119.1 331.1 70.5 15.1 85.6 282.5 134.2 416.7 
1959-- 262.8 168.4 431.2 96.9 25.1 122.0 359.7 193.5 553.2 

1960-- 244.3 162.6 406.9 98.9 28.5 127.4 343.2 191.2 534.4 

1/ Mill consumption of wool adjusted for imports and exports of wool manufactures. Import trade 
barance except during the 1943-47 period. 

1\:1 
r,) 
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period was caused by disruption of the for'eign wool textile in
dustry by World War ll. Consequently, exports of U. S. wool 
manufactures increased and imports declined. Exports of wool 
manufactures in this period were also stimulated by special 
aid programs. 

The import balance varied widely over the years. It has 
affected the trends in domestic and mill consumption of wool, 
especially during the postwar period. The import bals.nce was 
relatively large during the 1920's, dropped sharply in the 1930's, 
and trended upward sharply in the postwar period. The import 
balance reached a record high of 127 million pounds in 1960 and 
represented 32 percent of domestic consumption. Mill consump
tion in 1960 was 36 percent below the 1947-49 average, while 
domestic consumption was down only 17 percent. (See table 5.) 

For most years, domestic wool consumption's share of total 
domestic fiber consumption was 1 to 2 percent higher than mill 
consumption's share of total mill consumption. Domestic wool 
consumption's share of domestic fiber consumption has trended 
downward since the 1920's. In the 1920's, wool's share was 12 
percellt of total fiber consumption; in the 1950's, wool's share 
was, about 8 percent. (See tables 3 and 4.) 

If total domestic consumption of wool is separated into carpet 
and apparel types, trends in consumption and level of trade 
balances differ slightly. In the 1920's, the import trade balance 
for apparel wool manufactures was relatively stable and averaged 
9 percent of domestic apparel wool consumption; the import 
trade balance of carpet wool manufactures trended upward but 
also averaged 9 percent of domestic carpet wool consumption. 
Trade balances for both types dropped sharply in the 1930's, 
remained low in the early 1940's, started upward in the late 
1940's, and trended sharply upward in the 1950's. (See table 5.) 

Domestic apparel wocl consumption in 1960 was 24 percent 
below the 1947-49 level, compared with 9. 56-percent decline in 
mill consumption. Domestic consumption of carpet wool in 1960 
was 3 percent above the 1947-49 level, while mill consumption 
declined by 27 percent. 
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Domestic Manmade Fiber Consumption 

There was an export trade balance for manmade textile pro
ducts each year of the 1920-60 period. During the prewar years. 
however, the difference between domestic and mill consumption 
was slight because of the very limited trade in manmade fiber 
textile products. The export trade balance had the most effect 
on trends in domestic and mill consumption in the postwar period. 
when exports were at high levels. (See table 6.) 

Domestic and mill consumption of manmade fibers have shown 
a steady upward. trend over the years. contrasting with trends of 
other fibers. During the postwar period, the slight decline in the 
export trade balance has meant that domestic consumption in
creased slightly faster than mill consumption. Domestic consump
tion increased by 73 percent from 1947-49 to 1960. compared 
with a 66-percent rise in mill consumption. 

The proportion of total domestic fiber consumption accounted 
for by manmade fibers increased sharply from the 1920's to 
1960. In the 1920's, consumption ofdomestic manmade fiber aver
aged a little less than 2 percent of total domestic fiber con
sumption. In the 1950's, manmade fiber's share had increased 
to 25 percent. (See tables 3 and 4.) 

ADJUSTING FOR DIFFERENCES 
IN FIBER UTILITY 

In this section, the domestic fiber consumption data from 
the previous section are converted to a fiber equivalent or utility 
basis. But before taking up the effects of this conversion on 
aggregate fiber consumption, the basis for making the conversions 
and considerations involved are discussed briefly. Detailed dis
cussions of the way in which equivalent poundages are calculated 
are given in appendix C. 

In many cases, where competition exists among fibers for 
use in a given textile product. the competition is not on a pound
for-pound basis. Varying fiber characteristics and differences 
in processing loss tend to make this the rule rather than the 



26 

Table 6.--Domestic manmade fiber consumption!/. 
United States, 1920 to 1960 

Manmade fiber products 

Year 

1920-
1921--
1922-
1923-
1924-
1925-
1926.-
1927-
1928-
1929-

1930-
1931-
1932-
1933-
1934-
1935-
1936-
1937-
1938-
1939-

1940-
1941-
1942-
1943-
1944-
1945-
1946-
1947-
1948-
1949-

1950-
1951-
1952-
1953-
1954-
1955-
1956-
1957-
1958-
1959-

1960--

Mill 

consump

tion 


Mil, lb. 

8.7 

19.8 
24.9 
32.3 
42.3 
58.2 
60.6 
99.6 

100.2 
133.2 

119.3 
159.3 
155.4 
217.3 
207.0 
273.7 
343.2 
329.5 
340.1 
473.0 

498.7 
617.5 
658.9 
712.8 
772.5 
845.1 
954.3 

1,057.9 
1,239.7 
1,101.9 

1,518.4 
1,478.6 
1,490.2 
1,523.7 
1,508.3 
1,902.5 
1,727.4 
1,792.6 
1,764.1 
2,064.8 

1,878.1 

Exports 

Mil, lb. 
0.9 
1.0 
1.8 
1.6 
2.5 
2.3 
2.1 
2.3 
2.4 
2.9 

2.9 
2.4 
1.6 
1.6 
1.8 
2.6 
4.0 
5.3 
5.5 
9.1 

12.1 
22.2 
15.2 
14.7 
20.9 
31.0 
59.4 

111.4 
93.9 

107.3 

81.4 
92.1 
95.0 
96.0 
96.3 
87.7 
92.4 
97.7 
90.4 
96.7 

122.9 

Imports 

Mil. lb. 
0.2 

.3 

.9 
1.0 

.6 
1.1 
1.3 
1.7 
1.4 
1.0 

.7 

.6 

.5 

.7 

.6 

.8 
1.5 
2.3 
1.3 
1.3 

.8 

.4 

.2 

.1 

.1 

.7 
1.5 

.5 
1.2 
2.1 

4.3 
4.2 
3.2 
4.6 
4.9 
7.0 
8.8 
9.5 

13.2 
33.6 

31.3 

Domestic 
consump-Trade tionbalance 

Mil....lb. Mil. lb 
0.7 	 8.0 

.7 19.1 

.9 24.0 

.6 31.7 
1.9 40.4 
1.2 	 57.0 

.8 59.8 

.6 99.0 
1.0 99.2 
1.9 131.3 

2.2 117.1 
1.8 157.5 
1.0 	 154.4 
.9 216.4 

1.1 205.9 
1.7 272.0 
2.5 340.7 
3.0 326.5 
4.3 335.8 
7.8 465.2 

11.3 487.4 
21.9 595.6 
15.0 643.9 
14.6 689.2 
20.8 751.7 
30.3 814.8 
58.0 896.3 

110.9 947.0 
92.7 1.147.0 

105.3 996.6 

77.0 1,441.4 
87.9 1,390.7 
91.8 1,398.4 
91.4 1,432.3 
91.4 1,416.9 
80.8 1,821. 7 
83.6 1,643.8 
88.2 1.704.4 
77.2 1,686.9 
63.1 2,001. 7 

91.6 1,786.5 

1/ U. S. mill consumption of manmade fibers adjusted for manmade 
fiber equivalent of trade balance in manmade fiber textile produc~s. 

http:Mil....lb
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exception. A case in point is fiber used in the manufacture of 
tire cord. For tire cord (x) pounds of one type and (x-y) pounds 
of another type produce what may be considered an equivalent 
product from the standpoint of use. Hence. to assess more 
properly the competitive relationship and relative importance 
of the major textile fibers in the market place. it is necessary 
to express their consumption in comparable terms. Certainly 
such calculations are appropriate in making price comparisons. 
and probably would be made by prospective purchasers. Moreover. 
this approach provides a means for studying fiber consumption 
in the aggregate on a more homogeneous base and for measuring 
more closely the "true" effect of fiber substitution. 

In adjusting for technical differences in fiber utility. making 
possible a consideration of fibers on an equivalent basis, account 
should be taken of differences in processing loss and in other 
measures of fiber utility on an individual product or limited 
product group basis. Appropriate aggregates could then be de
veloped for desired comparisons. ~/ But the everchanging multi
tude of end uses and the lack of information on product-fiber 
conversion factors. on measures of fiber utility, and on the 
distribution of fiber consumption by end use pose a few of many 
problems that render this approach impracticable for the pur
pose of this report. An alternative method is to obtain average 
conversion factors which may be applied to relatively large 
components of the several fiber consumption series. Even this 
less comprehensive approach is not without its problems, once 
again largely because of incomplete information. 

The Textile Economics Bureau (30) has followed the latter 
procedure in adjusting fiber consumption series. given in actual 

~/ These calculations are necessarily complicated, requiring 
consideration of numerous factors such as end use, fiber quality, 
and processing costs. A discussion of the difficulties involved 
and of results obtained in an attempt to make comparisons for 
rayon and cotton fabrics may be found in Horne, McCord, and 
Townsend (15, pp. 2-5). 
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poundages, for technical differences in utility. Three factors 
were taken into account: 

1. 	 Adjustment for difference in processing loss 
among the various fibers. 

2. 	 Sheerness or fineness ofwoven or knitted fabrics 
made from various fibers or the covering 
power of various fibers. 

3. The durability of the fabrics. 

Additional information obtained from various industry sources 
indicated that the factors used by the Textile Organon @Q), 
published by the Textile Economics B~eau, for converting fibers 
to "utility" poundage figures should be revised. Accordingly, 
the factors used in this bulletin for obtaining "equivalent" 
poundage figures are not the same as those used by the Textile 
Organon, although the concept of equivalent poundage is similar 
to that of utility poundage developed by the Textile Economics 
Bureau. 

Before discussing the utility poundage data, the approximate 
nature of the equivalent calculations should be stressed once 
again., The utility and processing loss factors cover a considerable 
range of products and are regarded as reflecting relative rather 
than absolute situations on an overall basis. Moreover, there 
may be some question as to the correctness of the assumption 
that most of the utility relationships and waste percentages 
have remained constant over time. §/ Too few data are available 
up on which to base selection and use of different factors for 
different time periods for most fibers and yarns. The details 
of the various relationships and the calculations of equivalent 
pounds are e"."plained in appendix C. 

Despite the shortcomings of the equivalent poundage calcula
tions, it is believed that, on the whole, the adjusted data permit 
the picture of interfiber competition to be seen in clearer perspec
tive and make possible more valid interfiber comparisons. As 

.§./ The utility relationships used for rayon for tire cord and 
fabric were changed over time. See appendix C, page 126 . 
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described in later sections, appropriate components of the 
equivalent poundage data are used to represent consumption of 
substitute fibers in analyses of demand for a particular fiber. 
In this role, the substitute fiber is expressed in terms equivalent 
to the fiber in which interest is centered. Thus, in the formula
tion of demand for cotton, consumption ofmanmade fibers appears 
in terms of its cotton equivalent. 

Aggregate Domestic Fiber Consumption 

in Equivalent Pounds 

Since cotton is the major fiber consumed, wool and manmade 
fibers were converted to a cotton equivalent basis and added 
to domestic cotton consumption. The resulting estimates are of 
the cotton equivalent of aggregate domestic fiber consumption. 

The data on consumption of fibers on a cotton equivalent 
basis reveal the upward trend in aggregate domestic fiber con
sumption and the increases in manmade fiber's share of the 
total consumption, particularly in the postwar period. The increase 
in aggregate domestic fiber consumption in the postwar period 
reflects a sharp increase in consumption of noncellulosic fibers, 
which have relatively high cotton equivalent or substitution rates. 

Aggregate domestic fiber consumption in cotton equivalent 
pounds in 1960, was 12 percent larger than domestic consumption 
in actual pounds, compared with 3 percent in the 1947-49 period. 
Domestic consumption in cotton equivalent pounds in 1960 was 
31 percent above the 1947-49 annual average, compared with a 
20 percent increase in actual pounds. (See table 7.) 

The increase in domestic fiber consumption in cottonequiva
lent pounds during the postwar period reflects an increase in 
manmade fiber consumption. In 1960, manmade fiber's share 
of fiber consumption in cotton equivalent pounds was 38 percent, 
compared with 27 percent in actual pounds. This type of relation
ship existed throughout the period unde.r discussion, but it was 
particularly sharp in the postwar period. (See table 7.) 
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Table 7.--Cotton, wool, manmade fibers: Total cotton equivalent 
domestic consumption, United States, 1920 to 1960 

ManmadeYear Cotton Wool Totalfibers -- ~, 

Million Percent Million Percent Millio('l Percent Million 
pounds of total pounds of tota~ pounds of total pounds 

1920- 2,505.3 93.0- 175.9 6.5 12.1 0:-5' 2,693.3 
1921- 2,425.5 91.0 209.8 7.9 28.9 1.1 2,664.2 
1922 - 2,721.4 90.7 244.4 8.1 36.3 1.2 3,002.1 
1923 - 2,984.7 90.7 256.5 7.8 47.9 1.4 3,289.1 
1924 - 2,498.9 90.2 212.0 7.6 61.0 2.2 2,771.9 
1925~ 2,888.7 90.6 213.2 6.7 86.1 2.7 3,188.0 
1926 - 3,020.7 91.0 207.6 6.3 90.3 2.7 3,318.6 
1927 - 3,366.1 90.2 217.5 5.8 149.5 4.0 3,733.1 
1928 - 2,968.2 89.3 205.2 6.2 149.7 4.5 3,323.1 
1929 - 3,205.8 88.4 223.4 6.2 197.7 5.4 3,626.9 

1930 - 2,457.6 88.0 157.6 5.7 176.5 6.3 2,791.'7 
1931- 2,519.6 85.8 178.9 6.1 237.2 8.1 2,935.7 
1932 - 2,328.4 86.5 132.4 4.9 231. 7 8.6 2,692.5 

2,942.0 85.3 181. 8 5.3 324.5 9.4 3,448.3 
1934- 2,579.8 85.4 131.6 4.4 309.5 10.2 3,020.9 
1935 - 2,700.9 80.7 238.5 7.1 407.3 12.2 3,346.7 
1936 - 3,433.0 82.2 238.8 5.7 503.5 12.1 4,175.3 
1937 - 3,598.7 83.7 222.8 5.2 476.9 11.1 4,298.4 
1938 - 2,809.2 81.3 162.7 4.7 484.4 14.0 3,456.3 
1939 - 3,509.0 79.7 230.2 5.2 662.4 15.1 4,401.6 

1940 - 3,822.6 80.5 229.3 4.8 699.5 14.7 4,751.4 
1941 - 4,936.9 80.3 364.7 5.9 846.9 13.8 6,148.5 
1942 - 5,424.3 81.3 333.9 5.0 916.8 13.7 6,675.0 
1943- 5,008.9 79.0 332.8 5.2 998.7 15.8 6,340.4 
1944·· 4,507.9 76.4 308.8 5.2 1,084.9 18.4 5,901.6 
1945 - 4,248.7 73.7 332.5 5.8 1,185.9 20.5 5,767.1 
1946 - 4,450.4 72.6 384.5 6.3 1,295.1 21.1 6,130.0 
1947 - 3,915.8 69.4 367.5 6.5 1,358.7 24.1 5,642.0 
1948 - 4,025.7 66.4 393.1 6.5 1,647.4 27.1 6,066.2 
1949 - 3,472.6 66.4 293.4 5.6 1,464.0 28.0 5,230.0 

1950 - 4,464.1 64.6 380.1 5.5 2,069.1 29.9 6,913.3 
1951 - 4,513.9 06.3 292.8 4.3 1,998.8 29.4 6,805.5 
1952 - 4,165.4 64.0 301.6 4.6 2,041.6 31.4 6,508.6 
1953 - 4,209.4 63.5 302.9 4.6 2,116.7 31.9 6,629.0 
1954 - 3,885.6 62.5 241. 7 3.9 2,086.5 33.6 6,213.8 
1955 - 4,206.6 58.5 269.3 3.7 2,713.0 37.7 '7,188.9 
1956 - 4,216.0 60.2 289.4 4.1 2,494.7 35.7 7,000.1 
1957 - 3,878.0 57.5 247.2 3.7 2,614.8 38.8 6,740.0 
1958 - 3,729.0 56.9 229.2 3.5 2,592.7 39.6 6,551.8 
1959 - 1./4,274.4 55.6 304.3 4.0 3,112.9 40.4 ..!./7,691.6 

1960 - ..!./4,232.8 57.5 293.9 4.0 2,826.6 38.5..!./7,353.3 

11 Includes 3.4 million pounds raw cotton equivalent of picker laps 
ana processed waste in 1959, and 22.8 million pounds in 1960. 
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The large increase in manmade fiber consumption in the 
postwar period was primarily attributable to an almost tenfold 
increase in the cotton equivalent of nonoellulosic fiber consump
tion from 1947-49 to 1960. Noncellulosic's share of the cotton 
equivalent of domestic consumption of all fibers increased from 
only 2 percent in 1947-49 to 19 percent in 1960. Noncellulosic's 
share of manmade fiber consumption increased from 8 percent 
in 1947-49 to 48 percent in 1960. 

Cotton's percentage of total fiber consumption was reduced 
in the postwar period. When fiber consumption was converted 
to a cotton equivalent basis, cotton's share fell from 67 percent 
in 1947-49 to 58 percent in 1960. On an actual basis, cotton's 
share fell from 70 to 65 percent. 

Wool's share of total fiber consumption on a cotton equivalent 
basis was reduced sharply for the entire 1920-60 period. Wool 
was about 6 percent of the total in the prewar period, ,1920-39, 
and 4 percent in 1960. On an actual basis, wool was 11 and 8 per
cent, respectively, of domestic fiber consumption in the two 
periods. 

PER CAPITA CONSUMPTION OF FmERS 

On a per capita basis. the three series for mill, domestic, 
and cotton equivalent of domestic fiber consumption all trended 
upward during the prewar period, as consumption .:.ncreased at 
a faster rate than population. In the postwar period, both mill 
and domestic fiber consumption increased at a slower rate 
than population, reflecting a downtrend· in per capita fiber con
sumption. Only the series for per capita domestic consumption 
in cotton equivalent pounds trended upward during the postwar 
period. 

In 1960, total per capita domestic consumption in cotton 
equivalent pounds was 6 percent above the 1947-49 average, 
domestic consumption in actual pounds was down about 3 percent, 
and mill consumption was down about 9 percent. The per capita 
data compare with 31, 20, and 7 percent increases, respectively, 
in aggregate fiber consumption. (See table 8 and figure 2.) 



Table 8.--Cotton, wool, manmade fibers: Consumption, per capita; mill, actual ~ 
domestic and cotton equivalent domestic, 1920 to 1960 

Mill };./ Actual domestic : Cotton equivalent domestic 

Yeal' I . : Man-
Cotton' Wool: made 

: fibers 

Tot 1 : 2i: Cotton 
-' 

Wool 
Man
made 
fibers 

Total: : : Man
2/ : Cotton: Wool: made 
-' . : fibers 

: Total 
. 2/ 

1920--
1921--
1922 --
1923--
1924--

.bE. 
26.5 
24.0 
26.4 
27.9 
23.1 

Lb. 
3.0 
3.2 
3.7 
3.8 
3.0 

Lb. 
0.1 

.2 

.2 

.3 
A 

1.&. 
29.5 
27.3 
3004 
31.9 
26.5 

Ul. 
23.5 
22.4 
24.7 
26.7 
21.9 

Lb. 
3.0 
3.5 
4,0 
4.2 
3.4 

lJ2. 
0.1 

.2 

.2 

.3 

.4 

LJ.l. 
26.6 
26.0 
29.0 
31.1 
25.6 

Lb. 
23.5 
22.4 
24.7 
26.7 
21.9 

Lb. 
1.7 
1.9 
2.2 
2.3 
1.9 

.lJ2. 
0.1 

.3 

.3 

.4 

.5 

Lb. 
25.3 
24.6 
27.3 
29.4 
24.3 

1925--
1926--
1927--
1928--
1929--

26.7 
27.4 
30.2 
26.4 
28.1 

3.0 
2.9 
3.0 
2.7 
3.0 

.5 

.5 

.8 

.8 
1.1 

30.1 
30.8 
34.0 
30.0 
32.2 

25.0 
25.7 
28.3 
24.6 
26.3 

304 
3.2 
3.3 
3.1 
3.3 

.5 

.5 

.8 

.8 
1.1 

28.8 
29.5 
32.4 
28.6 
30.7 

25.0 
25.7 
28.3 
24.3 
26.3 

1..8 
1.8 
1.8 
1.7 
1.8 

.7 

.8 
1.3 
1.2 
1.6 

27.5 
28.3 
31.4 
27.6 
29.8 

1930 --
1931--
1932 --
1933 --
1934 --

21.3 
21.4 
19.7 
24.3 
21.0 

2.1 
2.5 
1.8 
2.5 
1.8 

1.0 
1.3 
1.3 
1. 7 
1.6 

24.4 
25.2 
22.8 
28.5 
24.5 

20.0 
20.3 
18.7 
23.4 
20.4 

2.3 
2.6 
1.9 
2.6 
1.9 

1.0 
1.3 
1.2 
1. 7 
1.6 

23.2 
24.2 
21.8 
27.8 
23.9 

20.0 
20.3 
18.7 
23.4 
20.4 

1.3 
1.4 
1.1 
1.4 
1.0 

1.4 
1.9 
1.9 
2.6 
2.4 

22.7 
23.7 
21.6 
27.5 
23.9 

1935 --
1936 --
1937--
1938 --
1939 --

21.7 
27.1 
28.3 
22.5 
27.7 

3.3 
3.2 
3.0 
2.2 
3.0 

2.2 
2.7 
2.6 
2.6 
3.6 

27.1 
33.0 
33.8 
27.3 
34.4 

21.2 
26.8 
27.9 
21.6 
26.8 

3.4 
3.4 
3.1 
2.3 
3.2 

2.1 
2.7 
2.5 
2.6 
3.6 

26.8 
32.8 
33.6 
26.5 
33.6 

21.2 
26.8 
27.9 
21.6 
26.8 

1.9 
1.9 
1.7 
1.3 
1.8 

3.2 
3.9 
3.7 
3.7 
5.1 

26.3 
32.6 
33.4 
26.6 
33.6 



1940--- 30.0 3.1 3.B 36.B 2B.9 3.2 3.7 35.8 28.9 1.7 5.3 36.0 
1941--- 3B.9 4.9 4.6 4B.4 37.0 5.0 4.5 46.4 37,0 2.7 6.7 46.1 
1942--- 41.B 4.5 4.9 51.1 40.2 4.5 4.B 49.5 40.2 2.5 6.8 49.5 
1943--- 3B.6 4.7 5.2 4B.4 36.7 4.4 5.1 46.2 36.6 2.4 7.3 46.4 
1944--- 34.6 4.5 5.6 44.7 32.6 4.1 5.4 42.1 32.6 2.2 7.B 42.6 

1945--- 32.3 4.6 6.0 42.9 30.4 4.3 5.B 40.5 30.4 2.4 8.5 41.2 
1946--- 34.0 5.2 6.B 46.0 31.5 4.9 6.3 42.8 31.5 2.7 9.2 43.4 
1947--- 32.4 4.B 7.3 44.6 27.2 4.6 6.6 38.4 27.2 2.6 9.4 39.2 
194B--- 30.4 4.7 B.5 43.6 27.5 4.9 7.2 40.2 27.5 2.7 11.2 41.4 
1949--- 25.7 3.4 7.9 36.5 23.3 3.6 6.7 33.5 23.3 2.0 9.B 35.1 

1950--- 30.9 4.2 10.0 45.1 29.4 4.6 9.5 43.5 29.4 2.5 13.6 45.6 
1951--- 31.5 3.1 9.6 44.2 29.2 3.5 9.0 41.7 29.2 1.9 12.9 44.1 
1952--- 2B.5 3.0 9.5 40.9 26.5 3.5 B.9 38.9 26.5 1.9 13.0 41.5 
1953--- 27.9 3.1 9.6 40.6 26.4 3.5 9.0 38.8 26.4 1.9 13.3 41.5 
1954--- 25.4 2.4 9.3 37.1 23.9 2.7 8.7 35.4 23.9 1.5 13.p 38.3 

1955--- 26.5 2.5 11.5 40.5 25.5 3.0 11.0 39.4 25.4 1.6 16.4 43.5 
1956--- 25.9 2.6 10.3 3B.B 25.1 3.1 9.B 38.0 25.1 1.7 14.8 41.6 
1957--- 23.7 2.2 10.5 36.3 22.7 2.6 10.0 35.2 22.7 1.4 15.3 39.4 
195B--- 22.2 1.9 10.1 34.2 21.4 2.4 9.7 33.5 21.4 1.3 14.9 37.6 
1959--- 24.5 2.4 11.7 3B.6 24.1 3.1 11.3 3B.6 24.1 1.7 17.6 43.4 

1960--- 23.2 2.3 10.4 35.B 23.4 3.0 9.9 36.3 23.4 1.6 15.6 40.7 

1/ Mill consumption of cotton and wool as reported by the Bureau of the Census and manmade fibers 
as-reported by the Textile Organon (26), divided by the Bureau of the Census population as of July I, 
including Armed Forces overseas. 

3../ Total consumption divided by population and not a summation of per capita consumption of fiber. 

CoO 
CoO 
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Figure 2 

Because other fibers are converted to a cotton equivalent 
basis, per capita domestic cotton consumption was not affected 
by fiber equivalent adjustment. In 1960, domestic consumption 
of cotton was down 2.4 pounds from the 1947-49 annual average, 
while mill consumption was down 6.2 pounds. 

The increase in total per capita cotton equivalent consumption 
in the postwar period reflects an increase in manmade fiber 
consumption. Cotton equivalent of per capita manmade fibers 
increased from an annual average of 10.2 pounds in 1947--49 
to 15.7 pounds in 1960. The cotton equivalent of noncellulosic 
fibers increased sharply from an average of 0.8 pounds in 1947
49 to 7.6 pounds in 1960. Cellulosic fibers dropped from an 
average in 1947-49 of 9.4 pounds to 8.1 pounds in 1960. (See 
table 9.) 

The cotton equivalent of domestic wool consumption declined 
from a 1947-49 average of 2.4 pounds to 1.6 pounds in 1960. 
Domestic consumption of wool on an actual basis was 4.4 pounds 
in 1947-49 and 2.9 pounds in 1960. 



Table 9.--Cotton, wool, rayon and acetate, and other manmade fibers: Per capita 

and percent of total, cotton equivalent domestic fiber consumption, 


average 1947-49 and annual 1950 to 1960 


OtherRayon and TotalYear Cotton Wool manmadeacetate 2/fibers y 

Percent Percent Percent Percent 
Pounds of total Pounds of total Pounds of total Pounds of total Pounds 

Average 
1947-49----- 26.0 67.4 204 6.2 904 2404 0.6 2.0 38.6 

1950 --------- 2904 64.5 2.5 5.6 12.1 26.6 1.5 3.3 45.6 
1951--------- 29.2 66.2 1.9 4.3 10.9 25.0 2.0 4.5 44.1 
1952 --------- 26.5 64.0 1.9 4.6 lOA 25.1 2.6 6.3 41.5 
1953 --------- 26.4 63.4 1.9 4.6 10.4 24.8 2.9 6.9 41.5 
1954--------- 23.9 62.4 1.5 3.9 9.5 25.0 3.4 8.9 38.3 

1955 --------- 25.5 58.6 1.6 3.7 11.9 27.3 4.5 lOA 43.5 
1956--------- 25.1 60.2 1.7 4.1 9.8 23.7 5.0 12.0 41.6 
1957 --------- 22.7 57.6 1.4 3.6 9.4 23.9 5.9 14.9 39.4 
1958 --------- 21.4 56.9 1.3 3.5 8.9 23.8 5.9 15.8 37.6 
1959 --------- 24.1 55.6 1.7 4.0 10.0 23.0 7.6 17.4 43.4 

1960 ---------j 23.4 57.5 1.6 4.0 8.1 20.0 7.6 18.5 40.7 

1/ Noncellulosic fibers including glass fiber. 2/ Total consumption divided by population and not a 
summation of per capita consumption of fibers.  w 

en 
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In summary, there was a downward trend in total per capita 
mill consumption of raw textile fibers during the post-World 
War II period. However, thevolumeoffiber available for domestic 
consumption did not show a similar downward trend. The difference 
in postwar trends between mill consumption and domestic con
sumption developed because of two factors: (1) The sharp de
cline in exports of textile products tended to reduce mill consump
tion of raw fibers; and (2) the rapid increase in imports of textile 
products tended to reduce mill consumption while increasing 
domestic consumption. The estimates of domestic fiber con
sumption which resulted from adjustment of mill consumption 
of fibers for imports and exports of textile products showed 
much less of a downward trend in the postwar period i:han did 
mill consl,unption of raw fibers. Total domestic fiber conlsumption 
in 1960 was only 1.1 pounds below the 1947-49 average, compared 
with a decline in mill consumption of 5.7 pounds. The same type 
relationship held for the individual fibers. '}/ 

Another factor which tended to reduce both mill and domestic 
consumption of fiber during the postwar period was the changing 
composition of the fiber package associated with the increasing 
use of manmade fibers. When total domestic fiber consumption 
was converted to an equivalent fiber base, that is,when account 
was taken of the greater utility of manmade fibers compared 
with cotton and wool, an upward trend in fiber consumption 
was revealed. Total domestic fiber consumption on a cotton 
equivalent basis in 1960 was 2.1 pounds above the 1947-49 level. 
The conversion of fiber consumption to an equivalent base in
creased manmade fiber's percentage of total fiber consumption 
in 1960 to 38 percent, compared with 27 percent on an actual 
pound basis. 

In adjusting the consumption data to a cotton equivalent basis, 
it was assummed that interfiber relationships were relatively 
constant for the period covered. In other words, any improve
ments in quality and use of one fiber or its products were con~ 
sidered to have been more or less matched by improvements 

'}/ For a comparison of per capita domestic and mill consump
tion, see figures 3-7 for cotton, total wool, apparel wool, carpet 
wool, and manmade fibers. 
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in quality and use of other fibers or their products. Information 
bearing on the correctness of this assumption is not readily 
available. but, over the years. it is believed to be more likely 
true than not. The introduction of manmade fibers, themselves 
continously undergoing improvements in quality and adaptability. 
probably has accelerated competitive improvements in quality 
and use of natural fibers and their products. Improvements 
of this sort. however. mean that a pound of a fiber today contains. 
or its end products will be made to contain. more potential utility 
for the consumer than a pound of the same fiber or its end 
products some years earlier. The computation of equivalent 
poundage--as discussed in this section--thus probably understates 
the total utility of the fiber package. No quantitative estimate 
of the understatement is possible. but technological improvements 
of this type appear to have gained in importance in postwar years, 
and they are probably factors of some significance in the postwar 
downtrend in actual pounds of fiber consumed per capita. 
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SOURCES OF FINAL DOMESTIC DEMAND 
FOR FIBERS 

In the preceding sections, domestic and mill demand for 
fibers were discussed without refer~nce to final or end use 
of the fibers for textile products. Figure 1 indicates four sources 
of final demand for textile products: foreign; government; in
dustry; and the household. Since demand for textile fibers is 
derived from final demand for textile products. an understanding 
of the relative importance and character of the demand from 
these several sources would be helpful in analyzing the domestic 
demand for fibers. Data which provide such information specifi
cally and completely are not available. Information is available, 
however, which gives some insight into the demand for products 
and hence fibers. 

The end-use data available were estimated by E. I. duPont 
de Nemours & Company, Incorporated, and published by the 
Textile Economics Bureau, Incorporated (29). ~/ The estimates 
are of the quantity of fibers used in the production of textile 
products in the United States for the following end uses: (1) Men's 
and boys' wear; (2) women's and misses' wear; (3) children's 
and infants' wear; (4) home furnishings; (5) other consumer
type products; (6) industrial uses; and (7) exports of domestic 
products. They are available for the years 1937 and 1949-1960. 

Several limitations should be noted before discussing the 
usefulness of the end-use data as estimates of final domestic de
mand. First of all, as production data are the primary basis for 
the estimates they are still several steps removed from the point 
of final consumption. For example, the estimate of the end-use 
consumption of fiber in dresses is based on cutting and not 
the amount purchased by consumers. However, the attempt was 
"to measure the poundage end use of fibers .•..at the point 

~/ End-use data were estimated for cotton by the National 
Cotton Council only for the years 1939 to 1960. See Cotton 
Counts Its Customers, (24). 
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nearest the final consumer or, at least, at the first point where 
the true end use is determined or determinable." ~/ 

Secondly, the duPont estimates are not adjusted for imports 
and exports of textile end-products. Thus, the estimates tend 
to overstate final domestic demand to the extent that they in
clude end-products that are subsequently exported; to the extent 
of the imported end-products excluded, the estimates understate 
demand. 

Thirdly, the duPont estimates do not separate outGovernment 
uses. Thus, the data cannot be made to conform exactly to the 
breakdown of final consumption in figure 1. Although Government 
demand ordinarily would not be considered as too important 
a source, the duPont estimates include the period of the Korean 
War when military uses were quite significant, and it is doubtful 
that the effect of the inclusion on the relative importance of the 
several categories is evenly distributed. 

Table 10 shows that the total quantity of fibers used in each 
category was larger from 1949 to 1960 than in 1937. The quantity 
of fiber used in apparel, home furnishings, and other consumer
type products tended to increase during the period 1949 to 1960, 
reaching record highs in 1959. The amount of fiber used in in
dustrial items did not show any distinct trend. Note also that 
year-to-year changes in the apparel and household segments 
were almost always in the same direction, but the industrial 
segments did not so conform. Exports of domestic textile pro
ducts tended to decline from 1949 to 1950, reaching a postwar 
low in 1955. 

The approximate relative importance of the various categories 
of fiber use as sources of domestic demand based on the duPont 
estimates is indicated by the percentages of total end-use con
sumption accounted for by each category. (See table 11.) In 1937. 

~/ Textile Economics Bureau (29, p. 158). 



Table 10.--Textile fiber consumption by major end-use category: United States, 
1937 and 1949 to 1960 ... 

t» 

Consumption by major end-use category !./ 

Year Other Exports of 
Apparel : H?m~ : consumer-type Industrial domestic Total 

: furmshmgs: products 2/ products ~I . . -
Mil. lb. Mil. lb. Mil. lb. Mil. lb. Mil. lb. Mil. lb. 

1937:"-- --- ----- T.'792 1,008 42T 1,319 98 4,641 

1949----------- 2,162 1,028 588 1,241 504 5,523 

1950----------- 2,380 1,283 619 1,422 346 6,050 
1951----------- 2,298 1,141 560 1,528 547 6,074 
1952----------- 2,448 1,202 579 1,372 437 6,038 
1953----------- 2,549 1,329 588 1,324 409 6,199 
1954----------- 2,448 1,303 590 1,174 385 5,900 
1955----------- 2,625 1,442 626 1,345 334 6,372 
1956- -- - -- -- --- 2,690 1,493 628 1,229 345 6,385 
1957----------- 2,643 1,460 620 1,192 396 6,311 
1958----------- 2,612 1,460 623 1,107 353 6,155 
1959----------- 2,859 1,638 675 1,281 348 6,801 

1960-- _________ 2,846 1,599 671 1,193 366 '>,675 

11 End-use data are from Textile Economics Bureau and are based on a study of the Textile Fibers 
Department of E. I. duPont de Nemours & Company. Inc. (29). The totals for each category are believed 
to be comparable over the period covered. The data indicate the gross poundages of wool, cotton, and 
manmade fibers consumed in the production of textile products in the United States. End-use consumption 
is measured as near as possible to the ultimate consumer at initial point of end-use determination. 

2/ Includes the following items: Apparel and other linings; apparel piece goods; narrow elastic 
ana nonelastic fabrics; yarn and thread; shoes and slippers; luggage; toys; surgical and sanitary 
medical products; and miscellaneous items. 

3/ Includes items processed in the United States but exported before reaching point of end-use 
measurement. 



Table ll.--Percentage of total textile fiber consumption by end-use category: 
United States, 1937 and 1949 t~ 19601..1 

Consumption by major end-use category 

OtherYear ExportsHome consumer-Apparel Industrial of domestic Total': furnishings type productsproducts 

Percent Percent Percent Percent Percent Percen~ 

1937-----------1 38.6 21.7 9.2 28.4 2.1 100.0 

1949-------"--- 39.1 18.6 10.7 22.5 9.1 100.0 

1950----------- 39.4 21.2 10.2 23.5 5.7 100.0 
1951----------- 37.8 18.8 9.2 25.2 9.0 100.0 
1952----------- 40.6 19.9 9.6 22.7 7.2 100.0 
1953----------- 41.1 21. 4 9.5 21.4 6.6 100.0 
1954----------- 41.5 22.1 10.0 19.9 6.5 100.0 
1955----------- 41.2 22.6 9.8 21.1 5.3 100.0 
1956----------- 42.1 23.4 9.8 19.3 5.4 100.0 
1957----------- 41.9 23.1 9.8 18.9 6.3 100.0 
1958----------- 42.5 23.7 10.1 18.0 5.7 100.0 
1959----------- 42.1 24.1 9.9 18.8 5.1 100.0 

1960----------- 42.6 24.0 10.0 17.9 ,5.5 100.0 

1../ See footnotes accompanying table 10. Percentages based on data in table 10. 

Co) "" 
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apparel uses ranked first in importance, comprising about 39 
percent of total use. Industrial uses were in second place at 28 
percent, followed by home furnishings at 22 percent, and uses 
for other consumer-type products at 9 percent. 

Probably the major change that occurred between 1937 and 
the 1949-60 period was the decline in the relative importance 
of industrial uses, which in part reflects the increase of non
cellulosic fibers for these uses. In each of the latter years home 
furnishings outran.~ed industrial uses and for the period as a 
whole averaged slightly higher, 21.9 percent compared with 20.8 
percent. Apparel uses continued in first position, averaging 
about 41 percent of the total, with very little variation about this 
average. The proportion held by other consumer-type products 
averaged about the same during 1949-60 as in 1937. 

The estimates of the relative importance of the various 
sources of demand for textile fibers and changes therein have a 
bearing on the formulation of a complete economic model for 
the textile industry, particularly in an aggregative study. This 
might be better indicated by evaluating the end-use categories 
from a somewhat different standpoint. Apparel and home furnish
ings taken together constitute the primary source of final do
mestic demand for textile fibers; they comprised approximately 
two-thirds of the total of end-use consumption in the postwar 
period. These are items, consisting in the main of fibers, which 
are identified by the consumer as textile products. The chain 
of demand is long but direct. The route from consumer to mill 
(the point of fiber consumption) touches retailer, wholesaler, 
fabricator, and converter. 

The products in the "other consumer type" category consist 
primarily of items identifiable as textile products, such as lin
ings, piece goods, yarn, and thread which do not fit readily into 
the apparel or household categories. Among "other consumer 
type" items are those in which fibers playa secondary role, 
such as luggage, and which, for the purpose of this report, are 
called nontextile products. A nontextile fabricator is involved in 
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such products, hence the chain of demand is somewhat less 
straightforward in this case. The relationship between consumer 
demand (including the degree of elasticity) for such products 
and mill demand for fibers would not be expected to be the same 
as that for products in which fiber is the primary raw material. 

The demand for textile items for industrial purposes also 
stems from consumer demand, but for these the route back to 
the mill is even more devious and complex. Some industrial 
products, such as conveyor belts, are really capital goods for 
industry. In such cases, actual and anticipated consumer demand 
for the industry's products eventually determines the demand 
for capital goods made from or including textiles. The industrial 
segment also contains some textile items which form part of 
certain consumer goods, such as tire cord and automobile 
upholstery fabric. The demand for such industrial products 
would be related to consumer demand in a manner similar to that 
for the nontextile products included in the "other consumer 
type" category. 

The foregoing suggests some of the considerations involved 
in analyzing aggregate demand for textile fibers in the United 
states or, more specifically, in formulating demand equations 
for textile products at the level of final consumption. A dis
tinction apparently is called for between demand for consumer 
goods and for capital goods. A further distinction might be made 
between those products which are identified a,s textile items at 
the final consumption level and those in which fibers playa 
secondary role, and for which demand has little, if any, re
ferenCe to textile or fiber content. 

It is quite difficult to assess quantitatively the importance 
of these breakdowns over time. The only data which in part 
indicate the total quantity of all fibers (expressed in pounds) 
entering final consumption by end use are the duPont data, and 
these are available only for a relatively few years. Moreover, 
many of the end uses fit into more than one category, with 
little basis generally existing for allocation of the total usage 
between them. For example, passenger automobiles when used 
for business purposes would properly be deemed capital goods. 
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Nevertheless. by making rather crude assumptions with respect 
to end-use allocation. recombination of the duPont data indi
cates that about 75 percent of total end-use consumption in 1960 
(excluding the export category) was in textile consumer goods. 
The remaining 25 percent seemed to be distributed relatively 
evenly between nontextile consumer goods and nontextile and 
textile capital goods. The approximate nature of these estimates 
warrants emphasis. 

FACTORS THAT AFFECT THE AGGREGATE 

DOMESTIC DEMAND FOR FmERS 


This section first discusses general demand factors that 
relate to the aggregate demand for fibers and then presents 
results from statistical analyses measuring their influence. 
Later sections. in which the demand for individual fibers is 
analyzed. include. in addition. special factors of demand related 
to individual fibers. 

As indicated in the section beginning on page 14. domestic 
consumption of fiber fluctuates widely. For example, aggregate 
domestic fiber consumption per capita in actual pounds decreased 
from 40 pounds in 1948 to 34 pounds in 1949. and then increased 
by almost 10 pounds to 43 pounds in 1950. Aggregate per capita 
consumption was 36 pounds in 1960. These changes in fiber 
consumption over time reflect not only changes in fiber prices. 
but also shifts in fiber demand. 

Fluctuations in demand for fibers have been both of short
and long-term nature. The short-term or year-to-year fluc
tuations in demand for fibers are caused primarily by changes 
in disposable consumer income, while long-term changes in 
level of demand are associated with factors which include the 
level of disposable income, population, and prices of competing 
products. Both short- and long-term fluctuations in domestic 
demand for fibers generally are associated with two types of 
factors: (1) Statistically measurable factors, including consumer 
income and population; and (2) factors not subject to statistical 
measurement, including climate, fashion, and leisure time. 
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The first group of factors is discussed in detail in the 
development of the economic model in appendix B. beginning 
on page 112. The economic relationships in the model indicate 
that consumption of fiber is derived ultimately from the equiv
alent quantity of products purchased by final consumers. Thus. 
factors which cause changes in final purchases of products 
influence consumption of raw fibers. In addition. because of the 
interrelationships involved. it is clearly evident that the model 
should be fitted statistically by a method which allows for the 
interaction among the economic variables. That is. the statis
tical method used should permit the simultaneous determination 
of the quantity purchased by final consumers, changes in inven
toriesand work in process at the several levels. fabric and 
product output. and the quantity of fiber consumed by mills. 

The required data for statistical fitting of the model as an 
entity are not available. As a result. the complete model is used 
as a guide in developing estimating equations which are fitted by 
least squares. These equations may incorporate variables from 
several structural equations in the complete model and. to this 
extent, are similar to reduced-form equations. For example. 
equation (5). page 54. incorporates variables from various levels 
in the economic model. The similarity between equations (5). a 
domestic fiber demand equation. and the consumer demand 
equation (35) in the complete model shown on page 115. is apparent. 
Both equations include personal disposable income and prices 
of products or of fibers relative to prices of competing products. 
Except for differences in timing and level of stocks in the short·· 
run. domestic consumption of fiber. equation (5). and final 
consumption of products. equation (35). would be identical. In 
equation (5). inventory imbalance at the various levels of demand 
between the final consumer and domestic fiber consumption level 
are accounted for by devilations from normal in the ratio of 
stocks of textile products to unfilled orders for them. 

Factors Used in Analysis of Aggregate 
andIIidividual FiberDemand 

Factors used to explain fluctuations in aggregate and individ
ual domestic consumption for fibers include (1) population. 
(2) real disposable income, (3) year-to-year changes in disposable 
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income, (4) fiber prices, and (5) stock-unfilled order ratio for 
textiles. A discussion regarding the use of each of these factors 
follows. 

Population.--In the period covered by these analyses, 1927 to 
1960, the population of the United States increased from 119 to 181 
million people. In addition to increasing the demand for fibers, 
the populatlon growth has increased the demand for other products 
and services. The net result has been increased business activity 
and higher levels of total disposable income. To minimize the 
effect of intercorrelation caused by this common growth factor, 
fiber consumption and disposable income in the statistical 
analyses were converted to a per capita basis. The speCific 
effect of population growth, with reference to changes in the 
age-sex composition, is discussed in a later section, beginning 
on page 92 . 

Personal disposable income.--Personal disposable income is 
commonly used as the demand shifter for consumer goods. The 
index of industrial production is frequently used when the com
modity considered is essentially an industrial raw material 
(g, p. 27). Although fibers are a source of raw material for 
industry, espeCially the manmade fibers, the largest outlets for 
fibers, as explained on page 44 , are in items directly associated 
with consumer demand and easily identified as fiber products. 
In 1960, less than 18 percent of aggregate fibers consumed were 
for industrial purpose. The percentage of aggregate fiber consumed 
for industrial purposes was slightly higher in earlier years. (See 
table 12.) 

For the individual fibers, not only is it true that the largest 
outlets for cotton are in items directly associated with consumer 
demand and easily identifiable as cotton products, but also that 
the use of cotton for industrial purposes has been declining both 
relatively and absolutely in recent years. For example, only 
15 percent of the total cotton consumed in 1960 was for industrial 
uses, compared to 24 percent in 1949 and 33 percent in 1937. For 
wool, only 5 percent of total consumption in 1960 was used for 
industrial purposes. In earlier years the percentage of wool 
consumed for industrial uses was only slightly higher. 



Table 12.--TexHle fibers consumed by industrial end use; by individual fiber, 
total and as a percent of total end use, 1937 and 1949 to 1960 

tnal ena use To{aI eno use 
As a percen{age of total 

uses of each fiberYeat· I . Man- All Man- AllCotton : Wool Cotton WoolMan-: All made fibersmade ~ fibers ~ Cotton Wool made: fibers 

Mil. Mil. Mil. Mil. Mil. Mil. Mil. Mil. Mil. Mil. Mil. Mil. 
lb. ..l.Q., lb. lb. lh.... ..l.Q., ..l!2.. ..lh. .112. .lQ. .&. lb. 

1937-- 1,255 50 14 1,319 33.0 B.B 5.2 2B.4 3,806 566 269 4:-s41 

1949-- B93 4B 300 1,241 23.7 7.5 27.1 22.5 3,775 638 1,109 5,522 
1950-- 995 66 362 1,422 24.6 9.3 2B.1 23.5 4,051 711 1,289 6,051 
1951-- 1,072 45 411 1,528 25.7 B.7 29.7 25.2 4,174 515 1,385 6,073 
1952- - 837 32 503 1,372 20.8 5.8 34.6 22.7 4,028 555 1,455 6,038 
1953-- 743 26 555 1,324 18.1 4.5 36.5 21.4 4,096 582 1,521 6,199 
1954-- 698 18 457 1,174 17.5 3.5 32.5 19.9 3,995 517 1,408 5,900 
1955- - 748 18 5'79 1,345 17.8 3.2 35.9 21.1 4,196 562 1,615 6,373 
1956- - 699 15 516 1,229 16.6 2.6 32.2 19.3 4,201 581 1,602 6,384 
1957-- 657 12 523 1,192 16.0 2.2 31.3 18.9 4,098 543 1,669 6,310 
1958- - 602 10 495 1,107 15.0 2.0 30.1 18.0 4,007 503 1,645 6,155 
1959-- 647 12 622 1,281 15.0 2.1 32.6 18.8 4,307 585 1,909 6,801 
1960-- 610 10 572 1,193 14.5 1.7 30.1 17.9 4,202 574 1,898 6,674 

Compiled from Textile Organon (29). II" 

'" 
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In. contrast. a relatively large percentage of manmade fibers 
is used in the manufacture of industrial products. These products 
in general are not directly related to consUmer demand. However. 
industrial uses of manmade fibers account for a small percentage 
of total fiber consumption. 

Year-to-year changes in income.--Consumer demand for 
textile products is affected also by the direction of the change in 
income from the previous year. As most textile products are 
semidurable, (see page 106). consumers within certain limits can 
"live off" inventories and postpone purchases or defer replacement 
of some items when income is declining. Similarly, consumers may 
replace worn out-of-style items sooner arid "stock up" on others 
when income rises. 10/ Thus, stocks oftextileproducts, including 
cotton and wool products held by consumers, can be adjusted to 
meet changes in income. 

Prices.--Other conditions being the same, a rise in prices 
for textile products would be expected to result in a decrease 
in the quantity of textile products purchased. Conversely, lower 
prices would be expected to result in an increase in purchases. 
As a representative price for fibers was not available, a weighted 
index of fiber prices was constructed. In constructing the index. 
shares of total domestic fiber consumption were computed 
for each. fiber and used as weights for the price of each fiber. 
For cotton and wool, farm prices were used in the index. For 
manmade fibers. an index of manmade fiber prices was first 
constructed and used for the overall index. 11/ This manmade 
fiber index, in turn, is an index weighted by percentages of 
manmade fiber production represented by staple fiber and 
filament yarn for both rayon and acetate and noncellulosic fibers. 
Production data were used in computing the percentages because 
of the numerous breakdowns in available data. Representative 
prices for the staple and yarn groups were used in the manmade 
fiber index. For example, the price of 1.5 denier staple was used 

10/ The role of income and changes in income as they affect 
demand for durable consumer goods is discussed in detail by 
Jay L. Atkinson (~. pp. 5 to 10.) 

11/ It was felt that the manmade fiber prices were suitable for 
index purposes despite the weakness in quoted prices for manmade 
fibers as explained on page 58 . 
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to represent rayon and acetate in the index, while 150 denier 
filament yarn was used to represent regular and intermediate 
rayon and acetate yarn. (See table 22.) 

Stocks of textile products.--As the textile industry is an 
ordering industry, stocks of textile products are held at the 
various levels of fabrication and distribution. Frequently, stocks 
of products are increased over and above needs for current 
demand, with a resulting imbalance between stocks and unfilled 
orders. It is not possible to measure the effect of the resulting 
imbalance between stocks and orders of all textile products on 
demand at the various levels, because data are not available. 
However, data on stocks of cotton cloth held by textile mills and 
unfilled orders for the cloth are available. As cotton has been 
the major fiber consumer over the years, the variable developed 
to measure the effect of imbalances in cotton cloth stocks on 
domestic cotton consumption (see section beginning on page 62) 
was also used in the analysis of total domestic fiber consumption. 

Results of Statistical Analyses 

The analyses were based on the years 1927-32, 1935-40, 
and 1948-60. The years 1933-34 were omitted from the analyses 
because data were not available for the stock-unfilled order 
variable, and the years 1941-47 were omitted because of the 
influence of World Was II on the variables. The follOWing vari
ables were used: 12/ 

Xl = Aggregate domestic fiber consumption in 
cotton equivalent pounds, divided by Dureau 
of Census population of the United States on 
July 1, including Armed Forces overseas. 

X2 Personal disposable income of Department of 
Commerce divided by population as de
scribed above and deflated by Bureau of 
Labor Statistics Consumers' Price Index 
(1947-49 = 100). 

12/ Data used in this and other analyses are shown in appendix 
E, page 143. 



52 

X3 = Change from the preceding year in the X2 
variable (per capita deflated personal dis
posable income). 

= Index of fiber prices at the producer level,X4 
for year beginningprevious January, deflated 
by Bureau of Labor Statistics Wholesale 
Price Index (1947-49 = 100). 

X5 = Deviations from norm, ratio stocks of cotton 
cloth to unfilled orders. average for year 
beginning preceding August. 

The data for Xl' ~. and X3 are based on calendar years. 
A lead of 12 months was used for fiber prices (X4 ) because of 
the timelag between the sale of raw fiber by producers and final 
consumer consumption for textile products. A lead of 5 months 
was used for the X5 variable. The analysis was run with the 
variables expressed in logarithms. with the exception of the 
Xs variable, because it was assumed that the relation between 
the variables'was proportional rather than linear. 

Analysis I.--In Analysis I, Xl was related to X2, X3' and 
X4 . The three factors explained 90 percent of the variation in 
aggregate domestic fiber consumption. The following regression 
equation shows the net effect of each of the three factors on con
sumption of fibers: 

Log Xl = -0.38 + 0.80 log X2 + 1.23 log X3 -0.27 log X4 (4) 
(0.09) (0.26) (0.14) 

The figures in parentheses are standard errors of estimatel 
of the regression coefficients. 13/ 

13/ Other statistical measures relating to analysis are: 


R2 

1.234 =0.90 s 1.234 = .03 

r 12 .34 .88 r 14.23 = -0.39 

r 13 .24 .71 
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The regression coefficients for the two bctors income and 
change in income differed significantly from zero when tested 
at the 5-percent level, while the index of fiber prices was sig
nificant at the lO-percent level. The net regression coefficients 
represent the approximate percentage chanf~ in per capita ag
gregate domestic fiber consumption in cotton equivalent pounds 
that would result from a l-percent change in each of the inde
pendent variables with the other indepelndent variables held 
constant. 

The equation indicates that per ca.pita fiber consumption 
increases with the level of, and year-to-year changes Ll'l, personal 
disposable income. For the period of analysis, if other factors 
remain unchanged, a l-percent increas£) in the level of real per
sonal disposable income. was followed by a 0.8 percent increase 
in per capita domestic fiber consumption. Similarly. a 1-percent 
change in the ratio of the current to the preceding year's dispos
able income was associated with a 1.2 )f)ercent change in the same 
direction of per capita fiber consumption. 

The equation also indicates that with other factors constant, 
aggregate domestic consumption of fibers decreases when the 
index of fiber prices increases. With a l-percent increase in the 
index of fiber prices, per capita domestic fiber consumption would 
decrease by 0.3 percent. On the othe.f hand, a l-percent decrease 
in the index of fiber prices would result in a 0.3 percent increase 
in per capita domestic fiber consumption. 

Analysis II.--In Analysis I, 10 percent of the variation in 
total domestic fiber consumption was unexplained. Part of this 
unexplained variation was presumed to reflect imbalances in 
inventories at the various levels of fabrication and distribution. 
As cotton has been the most important component of total fiber 
consumption over the years, the ::;toek-unfiUed order ratio for 
cotton was added as a fourth independent variable and Analysis I 
was rerun. (For an explanation of the development and use of 
the stock-unfilled order variabl,e, see section beginning on 

page 62.) 



54 

The coefficients which represent the effect of each of the 
four factors on total domestic consumption are expressed in 
the following equation: 14/ 

Log Xl" -0.40 +0.78 log X2 +1.00 log X3 -0.23 log X4 -0.07 X5 
(0.08) (0.24) (0.12) (0.02) (5) 

The addition of the stock-unfilled order ratio variable in
creases the percentage of total variation explained to 93 percent. 
An actual deviation of 0.1 point from normal in the stock-un
filled ratio was associated with a change in total fiber consump
tion of 0.07 percent in the opposite direction. The other regression 
coefficients differ little from those obtained in Analysis I. 

In figure 8, estimated values for domestic fiber consumption 
calculated from the regreSSion equation from Analysis II are 
plotted against actual values. A downward trend in consumption 
since the early 1950's may be noted in figure 8. Estimated values 
computed from Analysis II are below actual values for the years 
1950-53 and above actual values for the years 1956-60. The 
higher actual values for the earlier period reflect the increase 
in military demand for textile products arising from hostilities 
in Korea. The lower actual values during the latter period prob
ably reflect some shift in the demand for textile fibers. This 
shift could possibly be attributed to the increasing competition 
from paper and plastic. Also during 1956-60, interfiber competi
tion has been the most intense and nonceUulosic flbers have in
creased their share of total fiber consumption. This changing 
composition as well as the improvements in quality for both 
cotton and manmade fibers may not he fully reflected in the 
aggregate measure of consumption. 

14/ Other statistical measures relating to analysis are: 

2 
R1.2345 = 0,93 ~.2345 = 0.03 

r 12.345 = 0,91 r 14.235 = -0.40 

r13.245 = 0.68 r 15.234 = -0.56 
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Figure 8 

When the residual values from Analysis II were related to 
time, beginning in 1950, 78 percent ofthe variation was explained. 
In Analysis III, time, beginning in 1950, was added as a sixth 
independent variable and Analysis II was rerun. The coefficients 
from the analysis are expressed in the following equation:15/ 

Log Xl = -1.01 + 1.00 log X2 + 0.83 log X3 (6) 
(0.09) (0.20) 


-0.24 log X4 -0.06 X5 -0.07 X6 

(0.10) (0.02) (0.02) 

15/ Other statistical measures relating to analysis are: 

2 
R1.23456 0.96 81.23456 = 0.02= 
r12.3456 = 0.93 r15.2346 = -0.63 

r13.2456 = 0.69 r16.2345 = -0.61 

r14.2356 = -0.50 

http:VA'-'''.LE
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The addition of time increases the percentage of total varia
tion explained to 96 percent. The other coefficients differ somewhat 
from those in Analysis II. The elasticity coefficient associated 
with level of income increased to 1.0 while the coefficient as
sociated with change in income dropped to 0.8. In addition. the 
price coefficient is now statistically significant at the 5-percent 
probability level. It can be seen from figure 8 that the estimated 
values from Analysis III in the postwar period are closer to 
actual values than those from Analysis II. 

Several factors have to be considered relative to the use 
of equation (6) for forecasting domestic fiber consumption. First. 
any forecast would be in terms of equivalent pounds of cotton. 
A conversion of equivalent pounds to actual pounds entails the 
use of some "average" conversion factor. This conversion factor 
depends on both the share of total consumption held by manmade 
fibers and the further division of manmade fiber consumption 
by noncellulosic and cellulosic type fibers. as well as the relative 
importance of filament yarn versus staple fiber. To illustrate. 
from 1950 to 1960. the average factor for converting actual pounds 
of total domestic fiber consumption to cotton equivalent pounds 
increased from 1.05 to 1.12. During this period manmade fibers 
increased from 29.9 to 38.4 percent of total fiber consumption. 
and noncellulosic fiber consumption as a percentage of total 
fiber consumption increased from 3.3 to 18.5 percent. A continua
tion of the 1950-to-1960 rate of increase oftotal fiber consumption 
held by manmade fibers would mean an average conv.ersion factor 
of around 1.20 by 1970. 

The further conversion of forecasts of domestic fiber con
sumption in actual pounds to mill consumption entails developing 
estimates of separate United States foreign trade in textile 
products. Considerations with respect to the use of the stock
unfilled order variable in forecasting consumption are discussed 
on page 69. 

FACTORS THAT AFFECT THE DOMESTIC 

DEMAND FOR COTTON IN THE 


UNITED STATES 


In the two sections that follow. demand for individual fibers 
is analyzed. Consumption of individual fibers is related to price 
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for the particular fiber. prices or consumption of competing 
fibers. and general and special demand factors. 

Over the years. cotton has been the principal fiber consumed 
by United States textile mills. Cotton products have also constituted 
a major proportion of the final aggregate demand for textile pro
ducts. The quantities of cotton dero.anded in any year have shown 
wide fluctuations. For example, per capita domestic cotton con
sumption was 27 pounds in 1948, declined to 23 pounds in 1949, 
and then increased to 29 pounds in 1950. Domestic cotton consump
tion was 24 pounds per capita. in 1960. (See table 8.) In this sec
tion, the fluctuations in domesUc demand for cotton are analyzed. 

The domestic demand for cotton is associated with the same 
general factors that affect the aggregate demand for fibers, such 
as personal disposable income and population. However, the 
effect of these factors is not the same as for aggregate fiber 
consumption or for other fibers. In addition, there are other 
factors specifically related to the demand for cotton, including 
the price of cotton and prices of competing fibers and products. 

Cotton Prices.--Prices received by farmers for upland cotton 
were used as a variable in the demand equation for cotton rather 
than the price of a particular quality and staple length. The aver
age farm price reflects a wide range of qualities and staple lengths 
of cotton and reflects prices for all the qualities actually used. 

An increase ir. the price of cotton, with other factors re
maining the same, would be expected to result in reduced quan
tities of cotton demanded and a SUbstitution of other fibers. 
Lower prices for cotton would be expected to stimulate demand. 
There is a considerable timelag between farm sale of cotton 
and final domestic consumption, but it is difficult to theorize 
its exact length. This lag in part reflects the time-consuming 
processes involved in movement from the farm to the textile 
mills. After cotton is moved from farm to cotton gin, it often 
goes into storage; it may not be sold and added to free stocks 
for a period of time ranging from a few months up to 12 months 
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or longer. The period of time involved after the raw cotton is put 
into process at the mill until the goods are sold at retail is also 
an important consideration in determining the lag involved or the 
appropriate lead to be used for farm price. Also, inventories are 
carried at the ~'arious levels of fabrication and distribution, and 
current purchases of cotton by the mills, for example, would be in 
antiCipation of price movements. Hence, current purchases of 
cotton would be added to stocks for future consumption. To allow 
for these timelags, a lead of 15 months was employed for price 
in the demand equation for cotton. The use of this lead resulted 
in a slightly better price coefficient than did either a 14-month 
or a 16-month lead. 

Noncellulosic Fiber Consumption.--Cotton has many competi
tors or substitutes, including paper, plastic, and manmade fibers. 
The strongest competitors with cotton are manmade fibers. Cox 
~) and Horne ~) suggest that this competition may be on the 
basis of price, of quality and promotion, or of a combination of 
these, along with others. 

Ordinarily in demand analyses, price or prices of substitutes 
are used as variables to measure the effect of SUbstitutions be
tween products. However, manmade fibers substitute for cotton 
over a wide range of uses, representing many different prices 
and types of fiber. While an index of manmade fiber prices was 
constructed in an earlier section for use in an overall index of 
fiber prices, there is no one price or price index available for 
manmade fibers that represents a suitable continuous series for 
the purposes of statistical analyses. In addition, the limited price 
series available for manmade fibers in general are producer list 
prices that show small changes over time and do not represent 
effective prices to product manufacturers. For example, quoted 
prices for rayon staple fiber, one of the primary competitors of 
cotton over the years, have remained unchanged for periods as 
long as 30 months, even though sales were made to product manu
facturers at discounts from quoted prices. 

In light of the unavailability of suitable price series for 
manmade fibers, consumption of manmade fibers was used as 
a variable in the demand equation for cotton. Several alternative 
formulations were considered with respect to manmade fiber 
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cQnsumption. First, total manmade fiber consumption was used 
in the demand equation for cotton. Although cotton consumption 
was fou.nd to decline with increases in total manmade fiber con
sumption, the negative relationship was not statistically sig
nificant at the 5-percent probability level. In the second formula
tion, consumption of rayon and acetate was introduced as an in
dependent variable. Once again, a ne~ative relationship, not 
significant, was found. In the final formulation, consumption of 
noncellulosic fibers (Le., nylon, dacron, acrilan, dynel, etc.) was 
used in the demand equation. A statistically significant relation
ship was found. It was found that increases in consumption of 
these fibers, other factors remaining the same, resulted in 
significant declines in cotton consumption. 

The noncellulosic fibers probably have had a Significant effect 
on cotton consumption because oftheir wide range of uses and high 
rates of SUbstitution for cotton. It should be recognized, however, 
that the Significance of the noncellulosic fibers on cotton consump
tion may reflect to some extent the combined effect of these fibers 
and other substitutes, such as paper and plastics. Data on rayon 
and acetate consumption do not reflect the upward trend in the 
use of the other substitutes as mentioned above. However, this 
should not be interpreted to mean that competition does not exist 
between cotton and the cellulosic fibers, especially rayon staple 
fiber. 

The noncellulosic fibers have been developed with certain 
qualities and characteristics which enable them to compete with 
cotton, as well as with other fibers in many different uses. For 
example, in industrial uses, nylon tire yarn was developed to com
pete with cotton and rayon filament yarn. In apparel uses, dacron 
competes with cotton, wool, and rayon and acetate. As explained in 
the section beginning on page 25, manmade fibers do not compete 
or substitute on a pound-far-pound basis. For this reason, the 
data on noncellulosic fiber consumption are converted to a cotton 
equivalent basis. 

Results of Statistical Analyses 

Analysis l,--Analysis I is somewhat similar to a study by 
Lowenstein and Simon (2~, pp. 101-110) of the facts that affect 
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mill consumption of cotton in the United States. However, the 
origina: study by Lowenstein and Simon has been modified and 
extended as a result of recent research and additional data. 
The primary modification in tTh~ domestic demand equation for 
cotton was the substitution of domestic cotton consumption data 
for the mill consumption data. Also, consumption of noncellulosic 
fibers was substituted for consumption of all manmade fibers, 
and U. S. farm price for upland cotton was substituted lor the 
7/8-inch Middling price. 

A least s1uares regression was run using data in logarithms 
for the years 1927-32, 1935-40, and 1948-60. The years 1933-34 
were omitted from the analyses, because data were not available 
for the stock-unfilled order variable, as were the years 1941-47, 
because of the influence on the variables of World War II. The 
following variables were included: 

Xl = Domestic consumption of cotton, divided by 
Bureau of Census population of the United 
States on July 1, including Armed Forces 
overseas. 

= Personal disposable income of Department ofX2 
Commerce, divided by population as described 
above and deflated by Bu.-:eau of Labor Statis
tics Consumers' Price Index (1947-49 = 100). 

X3 = Change from the preceding year in the X2 vari
able (per capita deflated disposable income]. 

= Deflated average annual price received by U. S. X4 
farmers for cotton, year beginning 12 months 
prior to precedingOctober ,deflated by Bureau 
of Labor Statistics Wholesale Price Index 
(1947-49 = 100). 

X5 = Consumption of noncellulosic fibers in cotton 
equivalent pounds, divided by population as 
described above. 

The data for Xl' X2, X3, and X5 are based on calendar years. 
A lead of 15 months was used for the X4 price. variable to allow 
for the timelag between farm sale of cotton and final consumption 
of textile products. 
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The four factors explained 68 percent of the variation in 
domestic cotton consumption. The regression coefficients for all 
four factors had the expected sign, and all, with the exception 
of price, differed significantly from zero at the 5-percent level. 
The following regression equation shows the net effect of each 
of the four factors on consumption of cotton: 

Log Xl =0.35 + 0.42 log X2 +1.22 log X3 -0.14 log ~ 
(0.12) (0.29) (0.09) (7) 

-0.14 log X5 
(0.04) 


Figures in parentheses are standard errors. 16/ 


The net regression coefficients represent the approximate 
percentage change in per capita domestic cotton consumption 
that would result from a I-percent change in each of the factors 
with the other factors held constant. 

The .equation indicates that, when other factors are held 
constant, domestic cotton consumption, as was found in the case 
of aggregate fiber consumption. increases with the level of, and 
yearly Changes in, real disposable consumer income. For the 
period of analysis, per capita domestic cotton consumption tended 
to increase or decrease by 0.42 percent with a I-percent increase 
or decrease in the level of income. Also, a I-percent change in 
current income from that of a year ago was followed by a 1.22 per
cent change in the same direction in per capita domestic cotton 
consumption. 

The regression equation also indicates that, with other 
factors constant. per capita domestic cotton consumption de
creases when either cotton prices or noncellulosic fiber con
sumption increases. With a I-percent increase in cotton prices, 
per capita cotton consumption would decrease by 0.14 percent, 

16/ Other statistical measures relating to the analysis are: 

R2 
1.2345 = 0.68 ~.2345 = 0.03 

r12.345 = .60 r14.235 = .33 

r 13.245 = .69 r15.234 = -.61 
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while a I-percent reduction in cotton prices would result in a 
0.14 percent increase in cotton consumption. Similarly, a I-percent 
increase or decrease in per capita domestic noncellulosic fiber 
consumption would result in a 0.14 percent decrease or increase 
in per capita domestic cotton consumption. 

The factors used in Analysis I show the same general 
relationship to domestic cotton consumption as was found by 
Lowenstein and Simon ~, p. 106). In the Lowenstein and Simon 
study for the periods 1920-40 and 1947-52, per capita mill 
consumption of cotton was related to deflated disposable income 
per capita, change from the preceding year in deflated disposable 
income, total synthetic consumption per capita, and deflated 
average annual price of Middling 7/8-inch cotton. Per capita 
mill consumption was found to increase 0.9 percent with a 
I-percent increase in level of disposable income and 0.8 percent 
with a I-percent increase in the ratio of current to the previous 
year's income. Per capita mill consumption was found to de
crease by 0.2 percent with a 1-percent increase in price and 
0.1 percent with a I-percent increase in synthetic fiber con
sumption. 

The primary difference in results from Analysis I and the 
Lowenstein and Simon study was that current disposable income 
was less influential on cotton consumption in the later study. This 
probably reflects the greater weight of the postwar years in the 
present study when income elasticity of demand was declining 
relative to the prewar period. 

Inventories, Orders, ProdUction, Sales, and Domestic Cotton 
Consumption.--In Analysis I j 32 percentofthevariaUonin domes
tic cotton consumption was unexplained. 171 There are several 
possible explanations of this unexplained variation. In Analysis I, 
sources of demand for cotton not explicitly taken into account 
include industrial, military, and inventory demand. Industrial 
demand, as indicated on page 44 , has trended downward in recent 
years. For the most part, industrial demand is probably satis
factorily represented, although indirectly by consumer income. 

17/ Material in this section is adopted primarily from Frank 
Lowenstein and Martin Simon; (21, pp. 106-109.) 
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Reliable data for military demand for co1tton products are not 
available for the entire period used in Analysis I. ~/ However. 
the World War II period, during which purcbases of cotton items 
had the most effect on domestic consumption, was excluded frore 
the analysis. Although some increase in :mi1it~ry demand for 
cotton products .resulted from hostilities iIlI Korea. inclusion of 
this period in the analysis probably had little effect on the results 
obtained in Analysis I. 

The third possible source ofunexplained variation inAnalysis I 
is inventory demand. Because of the nature and operations of the 
cotton textile industry. a considerable part of the unexplained 
variation in domestic cotton consumption probably reflected 
inventory imbalances at the various levels of fabrication and 
distribution. This possibility warrants close examination. 

As indicated by the Economic Model for the textile industry 
in Appendix B. p. 112,the textile industry for the most part is a 
forward ordering industry. At each level of fabrication and 
distribution, orders are placed and/or received for delivery of 
goods in some future period. Order backlogs are created and a 
certain amount of inventory is necessary. However. when in
ventories of products are being built up at any level of marketing. 
the increments represent an increase in demand for fabrics 
and hence for fibers, over and above current consumption. 

The interdependent nature of inventories. orders, production. 
and sales at the various levels and the transmission of the 
effects of changes in these variables back to the domestic 
demand for fibe:rs are apparent from the economic model 
described in appendixB. At no level are changes in any of the 
variables or relationships completely independent of Changes at 
other levels. For example, inventories of cotton goods held by 

18/ In 1955, the United States Department ofAgriculture under
took a research project to estimate the raw cotton equivalent of 
cotton products delivered to the military forces. Examination of 
these data indicated that military demand was a very small per
centage of total domestic demand for cotton, and did not warrant 
inclusion in the analYSis. 



64 

retailers are affected by changes or expected changes in sales. 
Retailers may attempt to maintain some relatively fixed ratio 
between inventories and retail sales. If consumer purchases of 
cotton goods decline, other factors remaining the same, retailers 
try to adjust inventories to a level commensurate with the 
changed conditions of demand. Curl'ent demand would be from 
stocks ·of goods on hand. Retail orders for cotton products 
would thus tend to decline by an amount greater than that of the 
decrease in retail sales. As the decline in demand spreads to 
preceding stages of distribution and manufacture, it would grow 
in intensity to the extent that inventories at these levels also 
are reduced proportionately. Ultimately, the magnified reduction 
in consumer demand is reflected back to the mill level. ~/The 
result of the adjustments in inventories at the various levels 
is a rate of cotton consumption less than that indicated solely 
by the decrease in consumer demand. 

It is apparent that inventory imbalances arise at the various 
levels of marketing. These imbalances are caused by errors or 
difficulties in adjusting i:nventories to sales or production at the 
various levels, probably originating at the retail level and being 
magnified at each level down to the demand for fiber. Although 
changes in inventories at the various levels are .related to 
changes in factors such as consumer income and expected 
prices, these factors would not be expected to account for the 
effects of inventory imbalances or ur:.planned changes in invento
ries on the demand ior fibers. (In theeconomic model in appendix 
B, inventory imbalance ilS represented by the difference between 
actual inventories and desired inventories or the inventory 
objective.) 

As inventory data are not available for statistical analyses 
at the various levels of fabrication and distributioIi, it is not 
possible to measure the effect that changes in inventory demand 
at these various levels have on the domestic demand for cotton. 

19/ The tendency for moderate variations in consumer demand 
to be converted into more drastic changes in demand for the vari
ous goods in process is known in economic theory as the accel
eration principle. 
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However. data are available for inventories of cotton broadwoven 
goods held by textile mills. 20/ These data. were used by 
Lowenstein and Simon (21. p. 106) to account for unexplained 
variations in cotton consumption. A high degree of correlation 
was found between the level of inventories and concurrent mill 
demand for raw nbers . .!!/ 

In their analysis of mill demand for cotton. Lowestein and 
Simon (21. p. 109) pointed out that a ratio between inventories and 
unfilled orders reflects the degree of imbalance between stocks. 
output. and demand at the mill level. When the ratio is reilltively 
high. unless an increase in demand is forthcoming. a downward 
adjustment in mill consumption to reduce stocks is indicated. 
Conversely t a relatively low ratio would indicate a higher rate 
of consumption in the near future. 

It was further pointed out that some inventory is necessary 
for the mills to function properly and effiCiently ~. p. 109). The 
amount of inventory not considered excessive may vary directly 
with the volume of business, so that a .relatively constant ratio 
between the two is sought. Whether mm stocks of cotton cloth 
are too high or too low at a given time probably depends more on 
the amount of business expected in the near future--reasonably 
approximated by the level of unfilledorders--thanonpast volume. 
Some "normaP' ratio of stocks to unfilled orders thus may be 
postulated about which the actual ratio would fluctuate and toward 
which it would tend. Departure from normal--indicative of 
imbalance in the industry--would be expected to lead to changes 
in mill consumption of cotton. The average of the ratios was used 
as normal. 

The average level of the ratios shifted from almost 1.0 in the 
prewar period 1926-40 to around 0.4 in the postwar period 1947-60. 
The shift appears to be a structural one and hence more or less 

20/ Data collected by American Cotton Manufacturers Institute. 

21/ See Alfred and Williams (.!) and Alfred and UUger ~) for 
a discussion of the causes and effects of inventory imbalances of 
textiles in the United Kingdom. 
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permanent. To account for the ~hift in measuring the degree of 
imbalance, average ratios were computed separately for prewar 
and postwar periods and these averages were used as normals. 
The deviations from the respective normals were then computed. 

As domestic demand for cotton is the primary outlet for 
mill demand for cotton, it was hypothesized that a strong relation 
might ~xist between the stock-unfilled orders ratio and domestic 
consumption of cotton. The residuals from Analysis I were found 
to be fairly closely correlated with actual deviations from 
normal of this ratio. The strongest correlation was obtained by 
using a lead of 5 months. This lead is consistent with the 3 to 
6 .months' lead that would have been expected from a priori 
considerations. 

Analysis IL--To measure the effect of imbalance in mill 
inventories of cotton cloth on domestic consumption of cotton, the 
deviations of the stock-unfilled order ratio from normal were 
added as a fifth explantory variable in Analysis I. 

The follOwing regreSSion equation shows the net effect of each 
of the five factors on domestic consumption of cotton: 

Log Xl =0.39 +0.40 log X2 +0.92 log X3 -0.14 log X4 (8) 
(0.08) (0.20) (0.06) 

-0.13 log X5 -0.09 X6 
(0.03) (0.02) 

Figures in parentheses are standard errors. 22/ 

22/ Other statistical measures relating to the analysis are: 

2 
R1.23456 =0.87 51.23456 = .03 

r12.3456 .74 r15.2346 = -0.75= 

r13.2456 = .72 r16.2345 = -.75 

r14.2356 =-.46 
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The five factors explained 87 per\~ent of the variation in 
domestic cotton consumption. The regression coefficients for all 
five factors differed significantly from .zero at the 5-percent 
level. As indicated by the high partial correlation coefficients. the 
stock-unfilled order ratio variable is an fmportant determinant 
of the variation in domestic consumption 01t cotton. (See footnote 
22.) On the average. an actual deviation of 0'.1 point from normal 
in the stock-unfilled order ratio was associated with a change in 
cotton consumption of 0.09 percent in the opposite direction. The 
addition of the stock-unfilled order variable to the analysis results 
in a significant relationship between price and consumption. The 
other regression coefficients, within sampling limits. differ little 
from those obtained in Analysis I. 

In figure 9, estimated values for domestic cotton consumption 
calculated from regression equations from AnalYBes I and II are 
plotted against actual values. The closer. fit obtained with the 
latter formulation of demand for cotton is immediately evident. 
Inventory imbalance at the mill level apparently a\':lcounted in 
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large part for the sharp decline in domestic consumption of cotton 
per capita in 1938 and 1949:. The frequent disparities between 
output and sales, as reflected in recurrent accumulations of 
stocks of cotton cloth at the mill, evidently have a highly sig
nificant effect on domestic consumption of cotton. Inclusion of 
this factor increases considerably the predictability of the esti
ma,ting equation for cotton consumption. As was the case with 
total fiber consumption, calculated values were higher than esti
mated values duringthe early 1950' s, probably.reflecting increased 
military demand. 

Several points should be made relative to interpl'etation of 
the regression coefficients found in Analysis II. First, the price 
coefficient for cotton probably does not measure the total effect 
of a ch&nge in price on cotton consumption. This is because a 
change in the price of cotton also affects the quantity of manmade 
fibers consumed. For example, a reduction in the price of cott.on 
would be expected to result in increased consumption of cotton 
through both the direct use of more cotton and the substitution 
of co.tton for manmade fibers, particularly rayon staple fiber. 

Second, the effects of changes in cotton prices are not as 
great in a short period of time as over a longer time period. This 
reflects, in part, the considerable timelag in marketing of cott<m 
and cotton manufactures and the difficulty which mills and oth€:;r 
manufacturers, such as garment makers, have in making shifts 
to different fibers. Quick shifts are difficult after styles and 
plans have been set. Both time and costs are involved in the 
adjusting of machines and crews when one fiber is substituted 
for another (~, pp. 50 -53 ). Over a longer period of time, changes 
in cotton prices would be expected to have a greater effect on 
both cotton consumption and synthetic fiber consumption. ]for 
example, Horne (15, pp. 10 - 18 ) points out that although reduc
tions in the price of cotton would probably result in reductions 
in rayon stapleprices in order to remain competitive, lower prices 
for cotton are likely to discourage the expansion in new facilities 
for producing rayon staple fiber over a longer time period. 

It should also be noted that inAnalysis II both an income level 
and a change in income level were used. Thus, the total effect 
of disposable income on cotton consumption would be represented 
by a combination of these two variables. 
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Also, several points should be noted about the introduction 
and use of the inventory imbalance variable in Analysis II, parti
cularly in regard to using the equation from Analysis II in fore
casting domestic cotton consumption. First of all, a lead of less 
than a year was used for the inventory imbalance variable. Since 
annual data were used, this variable may be only partly pre
determined with respect to the given demand structure. If this 
is true, the regression coefficients given in the equation may 
differ from the coefficient that would be obtained if no joint 
relationship existed. Possible alternatives that should be ~i.)n

sidered for further research include the use of semiannual data 
for the analysis, or the setting up and solving of a system of 
simultaneous equations. 

Thus, the use of the inventory imbalance variable for the 
purpose of forecasting domestic cotton consumption entails the 
forecasting of this variable. No completely satisfactory method 
for forecasting it is possible. without resorting'to the alternatives 
mentioned above. However, the projection of the ratio using sea
sonal factors gives a rough indication of the imbalance and in
creases the usefulness of the equation as a forecasting tool. It 
should be noted that in long-term forecasts of cotton consumption, 
the inventory imbalance would be assumed to be equal to zero. 

FACTORS THAT AFFECT THE DOMESTIC 

DEMAND FOR VlooL IN THE 


UNITED STATES 


Second in importance among natural fibers used in the manu
facture of textile products in the United States is wool. Measured 
by percentage, fluctuations in domestic consumption of wool 
have been wider, over the years, than those of other major fibers. 
For example, per capita domestic wool consumption was 4.9 
pounds in 1948; it dropped by 27 percent to 3.6 pounds in 1949; 
and then in 1950 it increased by 28 percent to 4.6 pounds. In 
addition, dr.:llestic consumption of wool has also shown a sharp 
decline hi level, especially in the po'stwar period. Per capita 
domestic wool consumption declined to 2.9 pounds in 1960 from 
an average of 4.4 pounds in 1947-49. (See table 8.) 

Changes in demand for wool are associated with the same 
general factors that affect the demand for other fibers. The 
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specific factors related to the demand for wool include relative 
prices and the demand for noncellulosic staple fiber. Other im
portant factors include climate, promotion, style and fashions, 
heating and air conditioning, and durability of wool products, 
but their influence on demand for wool is difficult to measure 
statistically. Such factors are parti'cularly important in deter
mining the demand for apparel wool. 

The demands for apparel and carpet wool are analyzed sep
arately in this section. These two types of wool differ in physical 
characteristics and, hence, in end uses. Apparel wool is finer 
and softer than carpet wool. It is used chiefly for clothing. Carpet 
wool is coarse and wiry, and its use is chiefly for carpets and 
rugs. 23/ As would be expected, the effects of the various factors 
on the demand for apparel and carpet wool have not been the 
same. As a result, trends in consumption of apparel and carpet 
wool have been quite different over the years, particularly in 
the post-World War II period. Apparel wool consumption declined 
from a 1947-49 average of 3.1 pounds per capita to 1.9 pounds 
in 1960. In contrast, the decline in carpet wool consumption 
was' much less severe--from 1.3 pounds per capita to 1.1 pounds 
for the same period. 

23/ Mill consumption for the two types of wool is defined as 
follows: (1) Apparel wool consumption includes all domestic wool 
and all foreign wool except Donskoi, Smyrna, East Indian, Chinese, 
and similar wool particularly suitable for floor coverings for 
1941 and prior years. Data for these years include a small quan
tity of duty-free foreign wool and exclude a small quantity of 
duty-paid foreign wool. Data for later years include all duty
paid foreign wool and exclude all duty-free foreign wool; a.nd 
(2) carpet wool consumption includes only Donskoi, Smyrna, 
East Indian, Chinese, and other foreign wools particularly suit
able for floor coverings for 1941 and prior years. Data for these 
years include a small quantity of duty-paid foreign wool and 
exclude a small quantity of duty-free foreign wool. Data for 
later years include all duty-free foreign wool and exclude all 
duty-paid foreign wool. 
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Factors Used in Analyses of Domestic 

Demand for ApparelWool 


The factors used in the statistical analysis that are speci
fically related to the demand for apparel wool include: (1) Changes 
in the composition of the population; (2) prices of apparel wool 
relative to those of competing products; (3) demand for noncellu
losic staple fiber; and (4) imbalances in stocks of apparel wool 
products. Discussion of each of these factors is followed by results 
of statistical analysis. 

Changes in the composition of the population.--As indicated 
in the section beginning on page 92, one of the explanations 
for the relative decline in consumer expenditures for wearing 
apparel in the postwar period has been changes in the age-sex 
composition of the population. This decline reflects increases 
in the relative percentages of younger and older people in the 
population who, on the average, tend to spend less for apparel 
than. do people of other ages. Over the years, the apparel industry 
has been the major consumer of apparel wool. Since domestic 
demand for apparel wool is primarily for apparel uses, the 
population data adjusted for changes in age-sex composition were 
used in the analysis of demand for apparel wool. 

Prices of .'itpparel wool.--Prices received by farmers were 
used, except in Analysis VI, in the demand equation for apparel 
wool. As in the case of cotton, it was felt that farm prices would 
be more repregenrative of all apparel wool consumed than would 
a particular grade and staple length. Also, as in the case of 
cotton because of the time-consuming processes, there is a 
considerable timelag between the time of initial sale of raw 
wool and the time of final domestic consumption of wool. It is 
difficult to theorize the exact le:lgth of this lag, but the lag would 
likely be less than for cotton because of the absence of Government 
storage. Wool generally moves from the farm through wool dealers 
to thE;! manufacturers where it is sorted, blended, and scoured 
before it is actually put into process on the woolen or worsted 
system. The timelag involved between the mill and retail level 
is also important in establishing a lead for farm price. Hermie 
(14. p. 18) estimated that 6 to 12 months elapsed between the time 
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raw wool is put into process and the end products sold at retail. 
In addition, inventories carried at the various levels of production 
and distribution lengthen the time involved between farm prices 
and domestic consumption of wool. Inventories at the various 
levels are adjusted to meet current and anticipated future needs 
and are probably more a reflection of price expectations in 

respective raw material markets than of current prices. A lead 
of 9 months. was used for farm prices of wool. 

Noncellulosic fiber consumption.--The substitutes for apparel 
wool are primarily the synthetic fibers, and especially the non
cellulosiC staple fibers. The competition from this latter group 
of fibers became severe beginning in the early 1950' s. These fibers 
were developed with qualities and characteristics that enable them 
to compete with apparel wool in many different uses, particularly 
in items of wearing apparel, which are the primary end use of 
apparel wool. In some uses, noncellulosic fibers have totally 
displaced apparel wool, while in other uses noncellulosic staple 
fibers have gained markets by blending. For example, in some 
uses such as sweaters, noncellulosic staple fibers have gained 
apparel wool markets totally displacing wool items. For other 
uses, such as regular weight men's and boys' suits, noncellulosic 
fibers have made competitive gains by blends with wool. As these 
fibers do not compete on a pound-for-pound basis, the data on 
noncellulosic staple fiber consumption are converted to a wool 
equivalent basis before being used as an explantory variable in 
the demand equation for apparel wool. 

Results of statistical Analyses 

Results from several alternative formulations fitted by least 
squares are presented in this section. As very little previous work 
had been done in this area, negative as well as positive results 
are shown, especially for those economic variables that usually 
are used to explain changes in demand. 

Analysis I.--Analysis I was run with the variables expressed 
in logarithms for the years 1920-40 and 1948-60. The 1941-47 period 
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was omitted from the analyses because of the influence of World 
War II on the variables. The following variables were used: 

Xl =Domestic consumption of apparel wool, divided 
by clothing expenditure unit series as given 
on page 94. 

X2 = Personal disposable income of Department of 
Commerce, divided by Bureau of CensuS 

population of the United States on July 1, in
cluding Armed Forces overseas, and deflated 
by Bureau of Labor Statistics Consumers' 

Price Index (1947-49 = 100). 

X3 = Change from the preceding year in the X2 
variable (per capita deflated disposable in

come). 

= Deflated average annual price received by U. S. X4 
farmers for wool, year beginning preceding 
April, deflated by Bureau of Labor Statistics 
Wholesale Price Index (1947-49 = 100). 

X5 = Consumption of noncellulosic staple fiber on a 
wool equivalent basis, divided by clothing 

expenditure unit series. 

X6 = Time (1920 = 1). 

The data for Xl' X2, X3, and X5 are annual data based on 
calendar years. The data for X4 are also annual data but a lead 
of 9 months was employed because of the timelag between the 
initial sale of raw wool by farmers and the final domestic demand 
for wool. The data for the variables Xl and X5 are adjusted for 
changes in the age-sex composition of the population. That is, 
the domestic consumption data for apparel wool and noncellulosic 
fibers were divided by the clothing expenditure units series which 
is described in the section beginning on page 92 , instead of 
dividing by the usual total population series. Also, time (X6) is 
included as a variable to allow for gradual changes in demand 
for apparel wool over time. 



The five factors explained only 53 percent of the variation in 
domestic apparel wool consumption. The net effect of each of these 
factors on domestic consumption of apparel wool is shown in the 
following regression equation: 24/ 

Log Xl = -1.06 + 0.67 log X2+1.11 log X3 -0.14 log ~ (9) 
(0.17) (0.44) (0.13) 

-0.09 log X5 -0.22 log Xs 
(0.03) (0.05) 

All of the regression coeffiCients, with the exception of price, 
were statistically significant at the 5-percent probability level. 

The regression equation indicates that per capita domestic 
apparel wool consumption increases with the level of, and year
to-year changes in, real income. With a I-percent increase in 
the level of real income, if other factors remain unchanged, per 
capita consumption tends to increase by 0.7 percent. Likewise, 
a I-percent change in the ratio of the current to the preceding 
year's real income was associated with a 1.1 percent increase in 
per capita consumption. 

Declines in apparel wool consumption were associated with 
increases in the other variables in the equation. The demand 
elasticities were -0.1 for noncellulosic staple fiber consumption 
and -0.2 for time. The priceelasticityof-0.1 was not statistically 
significant at the 5-percent level. 

In Analysis I, as indicated by the partial correlation coeffi
cients, the most important variables in explaining changes in 

24/ Other statistical measures relating to the analysis are: 

RI.23456 =0.53 51.23456 = 0.07 

r12.3456 = .60 r15.2346 = -.20 

r13.2456 = .43 r16.2345 = -.65 

r14.2356 = - .49 
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domestic apparel wool consumption were time and the level of 
real income. (See footnote 24.) 

Inventories, Orders, Production, Sale:;;, and Domestic Ap
parel Wool Consumption.--There are several possible explanations 
for the relatively large percentage of total variation in consump
tion--47 percent--Ieft unexplained in Analysis I. An important 
factor omitted in Analysis I was the influence of imbalances in 
inventories at the various stages: of production and marketing on 
the domestic demand for apparel wool. 

In an analysis of factors affecting mill consumption of raw 
wool, Hermie (14) found that only a small part of the year-to-year 
variation in mill consumption of raw wool was associated with 
disposable income, price, and trend during the interwar years. 
This, he argues, is not surprising, because mill consumption 
reflects anticipated future rather than current consumer demand 
for textile products. Because of the many time-consumingprocess
es of the wool-textile and apparel industries, considerable time 
elapses between the dates when raw wool is put into process and 
manufactured goods become available at retail. Hermie further 
argues, "The wool-textile and apparel industries are not integrated 
and consist of several consecutive levels of production under 
separate ownership. Purchases by retailers in antiCipation of 
consumer-buying seasons must be preceded by a series of pur
chases and sales at the preceding stages of production and 
distribution. Purchases must be made some time in advance of 
actual need as a large part of the production of the industry con
sists of style lines, the styling of which is determined at the early 
stages of manufacture. Retailers usually order only a part of their 
anticipated requirements in advance of the beginning of the regular 
consumer-buying seasons; the remainder is bought on a day-to-day 
fill-in basis. 

"Clothing manufacturers, weavers, knitters, spinners, and 
topmakers aTe guided in the timing of their buying by the advance 
commitments of their customers and their expectations as to price 
trends in their markets for raw materials. Topmakers, spinners, 
weavers, knitters, cutters, converters, wholesalers, and retailers 
all must carry stocks of semi-processed or manufactured goods 



76 

of varying sizes in anticipation of future needs. Errors of antici
pation can be compensated for to a considerable extent by changes 
in inventory" ~, p. 26). 

Finally, Hermie concludes that mill consumption of rawfiber 
reflects both a consumer demand and an inventory demand, and the 
fluctuations in inventories may be largely responsible for the 
extreme and somewhat erratic fluctuations in mill consumption of 
the raw fiber. 

The same factor--changes in inventory demand--mayalso 
influence fluctuations in domestic consumption of apparel wool. 
Domestic consumption of wool is not identical to mill consumption 
of raw wool because of U. S. trade in wool products. Since the 
volume of U. S. exports of wool products is small, raw wool con
sumed by U. S. mills is primarily for domestic use. Furthermore, 
fluctuations in mill consumption and domestic consumption are 
closely associated, and inventory demand probably affects the 
volume of wool textile imports as well as textile production in 
the United States. 

Inventory data for the various stages of production and 
marketing are not available. But, as in the case of cotton, data 
on both stocks and unfilled orders of unfinished and finished woven 
wool cloth are available, and it was found that the ratio of stocks 
to unfilled orders could be used to refJectthe influence on demand 
of inventory imbalance. 25/ The data, which were collected by the 
National Association of Wool Manufacturers (23), are for quarters 
and include the years 1935 through 1959. This ratio of stocks of 
wool cloth to unfilled orders was plotted graphically against the 
residual values from Analysis 1. A close relationship was found. 
between the two series, indicating that the unexplained variation 
in the demand for apparel wool was associated with imbalances 
in inventories of wool cloth. 

25/ As wad true in the case of the data for cotton cloth 
(Lowenstein and Simon [21, pp. 108-109]), problems with respect to 
data comparability and representativeness over time made itpos
sible to use the data only in ratiO form. The results indicate that, 
if only in this respect, the data are quite useful. 
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As with cotton, the effect of inventory imbalances on domestic 
consumption of apparel wool would be expected to vary with the 
level of inventories relative to expected sales or unfilled orders. 
A ratio between inventories and unfilled orders would reflect the 
degree of imbalance between stocks, output, and demand. A rela
tively high ratio of stocks to unfilled orders would be expected to 
result in a downward adjustment of domestic consumption to reduce 
stocks, while a favorable or low ratio would indicate an upward 
movement in consumption. It would follow that an attempt would 
be made to maintain some "normal" ratio of stocks to unfilled 
orders. Thus, departure from normal in the ratio would indicate 
an imbalance in the industry between stocks and unfilled orders 
and would be expected to lead to changes in domestic consUmption 
of apparel wool. Because of lack of "normality" information, the 
average of the ratios was used as normal. 

The average of the ratios was about 0.5 in the prewar 
period 1935-40 and 0.4 in the postwar period 1947-60. Because of 
the difference in level of the ratios between the two periods, 
separate average ratios were used for the prewar and postwar 

periods. 

Analysis II.--Analysis I was rerun using the deviations from 
normal of the ratio of stocks to unfilled orders as the sixth 
explanatory variable. It included only the years 1935-40 in the 
pre-World War II period because of lack of data for stocks and 
unfilled orders prior to 1935. In the post-World War II period, 
the years 1948-60 were included but the last three quarters of 
1959 and all of 1960 were estimated since collection of the data 
was discontinued after the first quarter of 1959. 26/ As some 
time wot\ld be expected to elapse before consumption would be 
adjusted to meet changes in inventory demand, a lead of one 
quarter or 3 months was used for the stock-unfilled order ratio. 

in the analysis. 

26/ Beginning in 1960, collection of data on stocks and unfilled 
orders of woven wool cloth was initiated by the Bureau of the 
Census. Although these data were not entirely comparable with 
the earlier data collected by the National Association of Wool 
Manufacturers, they did serve as a valuable basis for estimating 
stocks and unfilled orders for 1959 and 1960. 



78 

The results of the analysis indicated a very strong relation
ship between deviations from the normal of the stock-unfilled
order ratio and apparel wool consumption. This variable was
statistically significant at the 5-percent probability level and, as
indicated by the partial correlation coefficient, was the ~,<:ISt
important in explaining the variation in domestic apparel'V!~ol
consumption. NOne of the other variables were statistically Bign,~f
icant at the 5-percent level. Only for one of the other v8.3.'if,l.bltts,
level of real disposable income, was the partial co~"'1;'elation
coefficient higher than 0.20. 

Analysis II1.--Because of the lack of significance a,~I.'~ the
small amount of variation explained, the other variab:;.'B~ were
dropped and a simple regression was run between domestic apparel
wool consumption and deviations from normal ofthe stock-unfilled
order ratio. This variable explained 75 percent of the total
variation in domestic apparel wool consumption, and the regression
coefficient of -0.38 was statistically significant at the 5-percent
probability level. 

Figure 10 shows the residuals from Analysis III plotted
against time. The residuals appear to be of a random nature until
the middle of the 1950' s. Beginning in 1953, a downward trend is
started. After 1954, the residuals .are negative for each year,
meaning that estimated values derived from the equation are
larger than actual values. The negative values also indicate that
some new factor is negatively affecting domestic apparel wool
consumption. 

The unexplained sharp downward trend in the residual values,
and hence in the consumption of apparel wool, was concurrent
with a sharp upward trend in the consumption of noncellulosic
staple fibers. Evidently, the consumption of noncellulosic staple
fiber did not significantly affect the consumption of apparel wool
until 1953. When the residuals from Analysis III were correlated
with the noncellulosic fiber consumption, a significant relation
ship was found. 

Analysis IV.--In this analysis noncellulosic staple fiber con
sumption beginning in 1953 was added to Analysis III as a second
independent variable. The regreSSion equation expressing the 
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Figure 10 

relationship between domestic apparel wool consumption, stocks 
and unfilled orders (X7 ), and noncellulosic staple fiber con
sumption (X5N was as follows: 27/ 

Log Xl = 0.50 -0.09 log X5A -0.33 X7 (10) 
(.04) (.05) 

Both of the variables were statistically significant at the 
5-percent level and explained 80 percent of the total variation 
in apparel wool consumption. The equation indicates that a 
I-percent increase in the consumption of noncellulosic fibers 
would result in a decline of 0.1 percent in domestic apparel wool 
consumption, while an increase of 0.1 points in the deviations 
from the norm of the stock-unfilled order ratio would result in 
a decline of 0.3 percent in consumption. 

27/ Other statistical measures relating to the analYSis are: 

2 
R1.5A7 = 0.80 s1.5A7~= 0.04 
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Analysis V.--In Analysis IV, no provision VIas made for 
either a demand shifter or for the price of the commodity. With 
the new formulation of the noncellulosic fiber variable, Analysis 
IV was rerun to include again the two income variables (X and

2
X3) and the price variable (X4). This regression equation is 
shown below. 28/ 

Log Xl =-0.33 + 0.37 log X2 +0.15 log X3 
(0.12) (0.65) (11) 

- 0.17 log X4 -0.28 log X5A -0.25 X7 
(0.15) (0.06) (0.07) 

The five factors explained 88 percent of the variation in 
apparel wool consumption. All of the regression coeffiCients have 
the expected signs. Only price and yearly Changes in income were 
not statistically significant at the 5-percent probability level. 

Analysis VI.--Because of the lack of significance and the 
small amount of variation explained, price and yearly changes in 
income were dropped and Analysis V was rerun. A new price 
(~), Australian 64's, 70's good top making clean basis at Boston 
deflated by the wholesale price index, was substituted for farm 
price. It was felt that this grade and staple length, in addition to 
representing one of the major wools imported, was representative 
of total apparel wool consumption. A 6-month lead was used for 
this variable. 

28/ Other statistical measures relating to the analysis are: 

R2
1.2345A 7 = 0.88 S1.2345A 7 = 0.03 

r 12.345A 7 .64 r15A·2347 = -.79 

r 13.245A 7 .06 r17.2345A = -.30 

r 14.235A 7 = -.68 
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Results from this new formulation are shown in the following 
regression equation: 29/ 

Log Xl = 0.18+ 0.34 log X2 -0.32 log X4A -0.28 log X5A 
(0.09) . (0.13) (0.06) 

-0.31 X 7 
(0.04) 

(12) 

All of the coefficients are statistically significant at the 
5-percent probability level and explain 91 percent of the total 
variation in domestic apparel wool consumption. Negative coeffi
cients of around 0:3 were found for each of the three variables, 
noncellulosic fiber consumption, ratio of stocks to unfilled orders, 
and price. A positive relationship of 0.3 was found between income 
and consumption. 

Figure 11 shows the relationship between estimated values 
from Analysis VI and actual values. The relatively high actual 
values during the early 1950's were probably associated with 
increased military demand. 

DOMESTIC DEMAND FOR CARPET WOOL 

As with apparel wool, there have been large year-to-year 
variations in the consumption of carpet wool. However, in contrast 
to the decline in the level of apparel wool consumption in the post
war period, the consumption of carpet wool has been relatively 
steady. 

The average per capita domestic carpet wool consumption 
was 0.91 pounds for the 5-year period 1950-54 and 0.90 pounds 
for the 5-year period 1955-59. This compares with 0.77 pounds 

29/ Other statistical measures relating to the analysis are: 

S1.24A5A7 = 0.03 

0.71 r15A.24A 7 = -0.77 

r14A.25A 7 • -0.54 r17.2.4A5A 7 = -0.90 
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for the prewar period 1935-39. Per capita consumption was 1.06 
pounds in 1960. 

Factors Used in Analyses of Domestic 
--Demand for Carpe~ Wool 

As mentioned on page 70 , carpet wool is used chiefly for 
carpets and rugs. In 1960,over 90 percent of the total carpet wool 
consumed was for the manufacture of carpets and rugs. The de
mand fo!' carpet wool would be expected to vary with the general 
factors: population and disposable consumer income. The special 
factors related to the demand for carpet wool would include prices 
of carpet wool relative to those of competing products, demand for 
substitute products or primarily noncellulosic staple fibers, re
sidential construction, and family formation. These factors are 
first discussed, then results from statistical analyses are 
presented. 

Prices of Carpet Wool.--Prices would be expected to have 
an important effect on the domestic consumption of carpet wool, 
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as they constitute a significant part of the cost of producing carpets 
and rugs. Since. there is little or no domestic production. carpet 
wool requirements for U. S. mills must be imported from other 
countries. Over the years. Argentina has qeen the major U. S. 
supplier. (See table 13.) 

For the carpet wool analyses. the price per pound of Buenos 
Aires (Argentina) 5' sand 6's, clean basis. was used. These prices. 
on a clean basis, were available for the period 1937-60. The prices 
on a clean basis for 1935 and 1936 were estimated from data on a 
greasy basis supplied by the American Carpet Institute. 

Noncellulosic Staple Fiber Consumption.--The use of man
made fibers in carpets and rugs has increased rapidly in recent 
years. The manmade fibers that have made the most rapid in
creases are the noncellulosic staple fibers. although the use of 
cotton has also increased. The use of noncellulosic staple fibers 
for carpets and rugs increased from 1.5 millIon pounds in 1953 
to 43.9 million pounds in 1960. The development of fibers with 
certain favorable qualitites and characteristics has enhanced the 
competitive position of the noncellulosic fibers. Also, relatively 
stable prices compared with carpet wool prices have contributed 
to the competitive position of these fibers. 

Family Formation and Residential Contruction.--While no 
explicit account is taken of these factors in the analyses of 
domestic demand for carpet wool, an indirect account is taken of 
their effect by use of the series on clothing expenditure units. 
That is, the weights used to derive the clothing expenditure units 
are relatively greater for that proportion of the population in the 
20- to 34-year-old age group. (See table 20, page 141.) These age 
groups include a majority of the new families being formed and 
would likely furnish a large percentage of the population 
demanding residential construction. 

Result of Statistical Analyses.--Analysis I was run with the 
variables expressed in logarithms and based on the years 1935-40 
and 1948-60. The following variables were used: 

Xl'"' Domestic consumption of carpet wool, divided 
by clothing expenditure unit series as given 
on page 94. 
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X2 = Personal disposable income of Department of 
Commerce divided by Bureau of Census pop
ulation of the United states on July 1. including 
Armed Forces overseas and deflated by 
Bureau of Labor Statistics Consumers' Price 
Index (1947-49= 100). 

X3= Change from the preceding year in the X2 
variable (per capita deflated disposable in
come). 

X4:::1 Annual price per pound. Buenos Aires (Argen
tina) 5's and 6's, clean basis, year beginning 
preceding April, deflated by Bureau of Labor 
Statistics Wholesale Price Index (1947-49= 
100). 

X5 = Consumption of noncellulosic staple fiber on a 
wool equivalent basis, divided by clothing 
expenditure unit series. 

All the variables used in the analysis except X are annual
4 

data based on calendar years. The data for X4 are also annual, 
but a lead of 9 months was employed because of the timelag be
tween purchase and actual domestic consumption of carpet wool. 
The data for the variables Xl and X5 were divided by the series on 
consumer expenditure units. 

Using the variables described above, the following equation 
was fitted by least squares method: 30/ (See footnote on page 85.) 

Log Xl =-2.24 + 0.99 log X2 +1.41 log X3 -0.43 log X4 
(0.15) (0.85) (0.10) 

-0.04 log X5 (13) 
(0.02) 

The four independent factors explained 79 percent of the 
variation in domestic carpet wool consumption. All of the 
regression coefficients have the expected signs, but only level 
of per capita real income and price were statistically Significant 
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at the 5-percent level. The other two variables were significant 
at the lO-percent probability level. 

The regression equation indicates that domestic carpet wool 
consumption per expenditure unit increases with both the level of 
real income and the year-to-year changes. A I-percent increase 
in per capita real income would be expected to result in a I-percent 
increase in domestic carpet wool consumption. 

Increases in both noncellulosic staple fiber consumption and 
price were associated with declines in carpet wool consumption. A 
l-percent increase in the Argentine price would be expected to 
cause a 0.4 percent decline in consumption. 

In Analysis I. level of real income and price were the most 
important variables in explaining changes in domestic cal.'pet wool 
consumption. The partial correlation coefficients were 87 and 
75 percent for level of income and price, respectively. while those 
for noncellulosic staple fiber consumption and year-to-year 
changes in real income were 49 and 41 percent, respectively. 

In the case of year-to-year changes in real income, as 
indicated by the analysis, decisions to invest in floor coverings 
by households and commercial establishments probably are not 
affected by small year-to-year changes in income. This would be 
true especially in the case of commercial users such as hotels, 
motels, theaters, and other establishments that depend on carpets 
and rugs as a part of normal operation. While year-to-year changes 
in real income might affect decisions by households, allowance 
for investment in floor coverings probably occupies a relatively 
low position in the budget. 

30/ Other statistical measures relating to the analysis are: 

2 
Rl .2345 = 0.79 51.2345 = 0.06 

r l 2-.345 .87 r 14.235 :: -.75 

r13.245 .41 r 15.234 = -.46 



Table 13.--Imports of d1lty-frce wool, actual weight, into the United States, CD 

'" by specified countries, 1935-1960 lj 

New India and Other
Year I Argentina Syria Iraq Total

Zealand Pakistan countries 

LOOO lb. 1 0OO1b 1,QOQ lb. 1,000 lb. 1,000 lb. 1.000 lb. 1.000 lb. 
1935-------- 39,078 3,818 2,220 3,734 20,662 84,456 153,963 
1936-------- 35,092 9,670 7,000 5,009 17,741 60,129 134,641 
1937-------- 40,251 17,993 9,075 8,600 25,073 65,438 166,430 
193tl-------- 25,040 2,504 5,175 2,755 14,198 20,349 70,021 
1939-------- 45,493 9,244 8,539 10,509 37,015 32,574 143,374 

1940 2/ ----- 68,272 844 5,277 14,107 19,599 26,443 134,542 
1941 7[/ ----- 132,109 2,710 291 14,801 17,255 43,828 210,994 
19422/3/4,'-- 36,364 909 280 5,555 11,116 10,555 64,779 
19432('J/'l/-- 10,380 5/ 2,574 5,381 2,375 8,418 29,128 
1944 'J/'lF--- 44,907 1,7'79 31 1,486 13,966 9,774 71,943 

1945 3/4/---- 72,948 6,250 3,817 23,659 25,342 ~32,016 
1946 'J/=---- 150,373 10,563 6,503 10,064 29,089 35,611 242,203 
1947 7[/- - - --- 127,828 12,680 11,858 6,807 24,060 19,069 202,302 
1948 =-------- 215,739 27,427 7,539 13,225 33,095 44,238 341,263 
1949 -------- 99,403 10,959 4,983 6,472 19,368 31,308 172,493 

1950 -------- 140,970 42,332 13,603 10,644 25,471 82,113 315,133 
1951-------- 37,069 9,251 16,663 8,250 11,820 43,096 126,149 
1952 -------- 51,933 25,554 10,875 6,760 39,670 30,477 165,269 
1953 -------- 98,914 16,774 11,042 11,121 19,033 31,162 188,046 
1954 -------- 71,841 13.703 9,148 8,669 18,477 22,929 144,767 



1955------- 87,474 16,896 13,964 12,975 26,595 28,054 185,958 
1956------- 78,491 30,156 14,062 12,873 30,631 27,004 193,217 
1957------- 66,554 19,205 11,233 10,998 26,780 27,206 161,976 
1958------- 59,771 4.4,405 6,354 4,744 21,078 24,597 160,949 
1959------- 79,802 68,045 13,450 12,772 31,196 43,711 248,978 

1960--------1 61,666 61,899 9,075 8,797 21,096 39,904 202,439 

1/ Imports for consumption. Wool not advanced in any way or by any process of manufacture beyond 
washed, scoured, or carbonized condition. Under the 'Pariff Act of 1922, Donskoi, Smyrna, etc., and 
similar wools without merino or English blood were enterable free of duty if for use in the manufacture 
of rugs, carpets, or other floor coverings. Under the Tariff Act of 1930, Dbnskoi. Smyrna, etc., similar 
wools without merino or English blood, other wools not finer than 40's, and camel hair are enterable 
free of duty if for use in the manufacture of press cloth, camel's hair belting, knit or felt boots, heavy 
filled lumbermen's socks, rugs, carpets, or other floor coverings. Public Law 65-418, approved May 19, 
1956, temporarily suspended duties on wools finer than 40's but not finer than 46'S imported for use in 
manufacture of these items. 

2/ Excludes dutiable wool entered free for manufacture in bond and export. 

3/ Excludes wool entered free as an act of international courtesy for storage and reexport. 

4/ Excludes dutiable wool entered free under Executive Order 9177. 

5/ Less than 500 pounds. 

Compiled from reports of the United States Department of Commerce. 

QI) 
~ 
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Even though noncellulosic staple fibers have increased 
sharply in use and have competed with carpet wool for certain 
uses, there has been no significant reduction in carpet wool 
consumption. 

Analysis II.--When the statistically nonsignificant varj
ables--the yeai'-to-year changes in real income, and consumption 
of noncellulosic staple fiber--were dropped from Analysis I, the 
follOwing regression equation was obtained: 31/ 

Log Xl = -1.71+ 0.87 log )(2 -0.50 log X4 
(0.16) (0.11) (14) 

The regl''?ssion coefficients associated with level of income 
and price are ,ssentially the same as were found in Analysis I. 
The results S.lOW that a I-percent increase in real disposable 
income per capita results in a 0.9 percent increase in consumption, 
and a I-percent increase in price results in a 0.5 percent decline 
in consumption. 

Analysis llJ.--In Analysis II, 31 percent ofthe total variation 
in domestic carpet wool consumption was unexplained. About 
10 percent of this unexplained variation resulted from dropping 
yearly changes in income and noncellulosic staple fiber con
sumption. Part of the remaining unexplained variation is prob
ably due to inventory imbalances at the various levels of fab
rication and distribution When the residual values from Analysis 
II were compared with those from the cotton and apparel wool 
analyses. which did include an inventory imbalance variable, 
similar movements were evident. This would seem to suggest 
general inventory problems throughout the natural fiber using 
industry. 

Data on carpet wool stocks, however, are not available for 
the various levels of fabrication and distribution. The residuals 

31/ Other statistical measures relating to the analysis are: 

RI.23 = 0.69 0.06 

r12.3 = .80 .77 
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from Analysis II were correlated. with both the apparel wool and 
cotton imbalance variables. A slightly higher correlation was 
found when the apparel variable was used. In Analysis III. the 
apparel wool imbalance variable (the stock-unfilled order ratio 
used in the apparel wool regression) was used in the carpet wool 
analysis. With this variable (Xs) as the third independent variable. 
the following regression equation was obtained: 32/ 

Log Xl = -.83 + 0.86 log X2 -0.41 log X4-0.26 X6 (15) 
(0.10) (0.07) (0.05) 

The stock-unfilled order ratio is statistically significant at 
the 5-percent probability level, and the addition of this variable 
to the analysis reduces the amount of wlexplained variation from 
31 percent to 12 percent. The coefficients for the other two 
variables are about the same as in Analysis II except, in Analysis 
III, the coefficient for price is reduced somewhat. 

In figure 12. the estimated values for domestic carpet wool 
consumption using the equations from Analysis II and III are plotted 
against actual values. The use of the stock-unfilled order variable 

DOMESTIC CARPET WOOL CONSUMPTIONA 

Actual and Calculated Values 
LI..-------r---------------.----------------.-----, 

1940 1950 1960 
4,.~,. ~~~rHD'Tu'U UHIT. ."4r_47 o.,rTI!D ,itO. CALCULA.T'OHJ, 

NEG. Eln 1024-1' (4, ECQNOW!C RESEARCH SERVICE 

Figure 12 

32/ See following page. 
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in Analysis In results in improved estimates of actual domestic 
carpet wool consumption. Once again, consumption during the 
early 1950's was apparently affected by the Korean conflict. 

CONSUMER DEMAND FOR APPAREL 

This section presents a detailed consideration of the economic 
forces that determine ultimate consumer demand for textile 
products. The economic model described on page 107 indicates the 
general manner in which the ultimate demand for textile products 
is related to, and determines. domestic and mill demand for fibers. 
Consideration is now given. first. to the. identification and measure
ment of the forces that determine consumer apparel demand. A 
distinction is drawn between the short- and long-run effect. and 
the expenditure data are examined from the standpoint of pro
viding information with respect to the demand for fibers. 

The largest outlet for textile fibers in the United States as 
previously indicated (page 44) is apparel products. At the final 
manufacturing level. they account for an estimated 40 percent of 
total fiber product output. The United States Department of 
Commerce regularly publishes data on consumer expenditures for 
clothing and accessories (including luggage but excludingfootwear). 
These data are given in table 14. page 91. for the years 1929 
through 1960. Expenditures for men's and boys' clothing and for 
women's and children's clothing are shown separately. 

Table 14 shows that total apparel expenditures per capita 
and by sex in the postwar period were well above prewar levels. 
However. in the postwar period. per capita expenditures have shown 
only a slight upward trend, with expenditures for women's and 
children's apparel trending upward at a slightly faster rate Uian 
for men's and boys' apparel. In 1960. total per capita apparel 
expenditUres were $131.46 compared to an average of $110.54 in 
1947-49 and an average of $42.35 for the 1935-39 period. 

32/ Other statistical measures relating to the analysis are: 

2 . 
R1.234= 0.88 51.234 = 0.04 

r12.34 = .91 r14.23 = -.79 

r13.24 = -.84 
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Table 14.--Appare1 exp~nditures, 1/ total and per capita, 
by sex, 1929-1"9"60 

Per capita apparelTotal apparel expenditures expenditures 

Year Women : : \Vomen : : 
: Men and: and : Men and:dan b' Total Totalchildren's: oy s : : children's: boy's: 
. 3/ : '!:..! : 3/2/ -

Million Million Million 
dollars dollars dollars Dollars Dollars Dollars 

1929- 4,662 ~ 7,mr! 70.59 54.19 63,09 

1930- 4,100 2,559 6,659 61.59 45.28 54.10 
1931- 3,528 2,185 5,713 52.66 38.30 46.06 
1932- 2,446 1,576 4,022 36.34 27.39 32.22 
1933- 2,254 1,477 3,731 33.36 25.46 29.71 
1934- 2,801 1,784 4,585 41.27 30.50 36.28 

1935- 3,080 1,902 4,982 45.10 32.26 39.15 
1936- 3,226 2,177 5,403 46.97 36.67 42.19 
1937- 3,277 2,269 5,546 47.42 37.99 43.05 
1938- 3,337 2,158 5,495 47.84 35.92 42.33 
1939- 3,607 2,286 5,893 51.20 37.83 45.03 

1940- 3,766 2,387 6,153 52.94 39.25 46.63 
1941- 4,348 2,784 7,132 60.40 45.54 53.58 
1942- 5,341 3,196 8,537 73.16 52.47 63.75 
1943- 6,940 3,546 10,486 93.41 59.15 78.11 
1944- 7,838 3,809 11,647 104.01 66.22 87.65 

1945- 8,796 4,313 13,109 115.06 76.98 98.95 
1946- 9,728 5,369 15,097 125.53 85.82 107.79 
1947- 9,963 5,647 15,610 125.. 30 88.33 108.82 
1948- 10,916 5,915 16,831 134.60 91.01 115.21 
1949- 10,205 5,790 15,995 123.24 87.91 107.59 

1950- 10,014 6,003 16,017 118.58 91.29 106.64 
1951- 10,857 6,563 17,420 125.85 101.27 115.30 
1952- 11,622 6,723 18,345 132.64 102.26 119.62 
1953- 11,925 6,603 18,528 133.78 98.69 118.73 
1954- 11,977 6,622 18,599 131.90 96.98 116.91 

1955- 12,477 7,218 19,695 134.78 100.63 119.87 
1956- 12,892 7,756 20,648 136.72 106.29 123.45 
1957- 13,718 7,811 21,529 142.74 105.28 126.42 
1958- 13,943 7,691 21,634 142.58 101.95 124.88 
1959- 14,813 8,279 23,092 148.83 107.75 130.93 

1960- 15,108 8,465 23,573 149.11 108.53 131.46 

1/ Includes luggage, excludes shoes. 
7/ Includes males under 5. 
'§.! Excluding Armed Forces overseas. 

Compiled from records of the Department of Commerce. 
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Factors Used in ~<\nalyses of ~onsumer 


Demand for Apparel 


The general factors that affect the demand for the different 
fibers are the same that affect the demand 1'.sl' apparel. These are 
real disposable income, population, and apparel prices relative to 
those of competing products. In addition, changes in the composi
tion of the population constitute another important factor, but 
others that are related and also significant are not, in general, 
subject to statistical analysiS. These include style and fashion, 
technological improvements in the durability of apparel products 
and in heating and transportation facilities, changes in consumer 
taste and habits. advertising, the increasing importance of sub~ban 
living, and changes in the distribution of income. 

Changes in the Composition 
of the Population 

Simon (li, pp. 37-48) found that one of the causes of the 
relative decline in consumer demand for apparel in comparison to 
some other consumer goods during the postwar period has been 
the factor of changes in the age-sex composition of the population. 
(See section beginning on page 135.)Two developments have been of 
primary significance in this respect: (1) The increase in the 
percentage of children 14 years and under in the population from 
25 percent in 1941 to 31, percent in 1960; and (2) the increase of 
the proportion of persons in the population 60 years and olrler from 
11 percent in 1941 to 13 in 1960. 

These developments affect apparel expenditures because 
spending on these items differs markedly for individuals of 
different age and sex. Specifically, their effect has been to increase 
the proportion of low clothing spenders in the economy. For 
example, the average clothing expenditure of .husbands and wives 
60 years of age and over in Minneapolis...,St. Paul in 1948-49 was 

about on a par with that of children in the 6 to 11 year age group, 
and considerably below that for other adults and for children 12 
years of age and older. According to a study by Brew, O'Leary, 
and Dean (!. pp.11-15), inventories also declined with increasing 
age but to a lesser extent than expenditures. 
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Quantitative information on the. extent ofdifferences in cloth
ing expenditure by age and sex is given in varying detail in several 
cross-section studies. The differences are large. For example, 
data reported by the National Resources Planning Board <.1§.) on 
average clothing expenditures per family member showexpend
itures by men (16 years and over) to be 2.5 times that for boys 
(2-15 years of' age). A similar relationship held between women 
and girls, with average expenditures for both exceeding that for 
their male counterparts by about 15 and 5 percent, respectively. 
To ignore such differences could be a serious oversight, particu
larly in light of the shifts in the composition of the population that 
have occurred. 

To adjust for the effect of changes in the age-sex structure 
of the population on apparel expenditures, specially weighted 
population aggregates were developed. Data given by Williams and 
Hanson (47) on clothing expenditures relative to persons of dif
ferent age, sex, and occupation provided the primary basis for the 
weights. These data were particularly useful because the age 
breakdown was quite comprehensive, covering 16 groups from 
children under 2 years of age to adults 60 years of age and over. 
The data were originally obtained in connection with a study of 
money disbursements of families of wage earners and clerical 
workers living in large cities in the United states in 1934-36. In 
the calculation of clothing expenditures by age, sex, and occupation, 
family size and income wel.-e held constant. The average annual 
expenditure of each class for clothing is given as a percentage of 
the average expenditure of white men wage" earners and clerical 
workers, 21 through 35 years of age, which was $56.68. The 
expenditure for the latter group is taken as a single clothing expen
diture unit. Thus, application of the clothing expenditure relative to 
corresponding population breakdowns by age group results in a 
weighted aggregate which is, for each year, the sum of clothing 
expenditure units as defined or in effect, with population adjusted 
for changes in age-sex composition. The clothing expenditure units 
may also be regarded as equivalent male adults. Table 15 gives the 
corresponding series on clothing expenditure units and population 
by sex for the years 1929-41 and 1947-60. Figure 13 shows real 
apparel expenditures by sex for the same years on a per capita 
basis and in terms of clothing expenditure units. To facilitate 





94 

Tabl.e 15.--Population and clothing expenditure units by sex: 
Index numbers, United States, 1929-41 and 1947-60 

(1929-100) 

Clothing expenditurePopulation Y 
units 1/3/ 

Year Women WomenMen Menand andand Total and Totalchildren childrenboys boys2/ 2/ 

1929--- 100 100 100 100 100 100 
1930--- 101 101 101 101 101 101 
1931--- 102 101 102 102 102 102 

1932--- 103 102 103 103 103 103 

1933--- 104 
 102 103 104 104 104 

1934--- 105 103 104 105 105 
 105 
1935--- 106 103 105 106 105 106 

1936--- 107 104 105 107 106 106 

1937--- 107 
 105 106 107 107 107 
1938--- 108 106 107 108 108 108 
1939--- 108 107 107 109 109 109 
1940--- 109 108 108 109 110 110 
1941--- 110 109 109 110 111 III 

1947--- 115 120 118 114 119 117 
1948--- 117 123 120 116 120 118 
1949--- 118 125 122 117 122 120 
1950-- 120 128 124 118 123 121 
1951--- 120 131 126 118 125 122 
1952--- 122 133 128 119 126 123 
1953--- 124 135 130 120 128 125 
1954--- 126 138 132 122 130 126 
1955-- 129 140 135 124 131 128 
1956--- 131 143 137 126 133 130 
1957--- 135 146 141 128 135 132 
1958--- 137 148 143 132 137 135 
1959-- 139 151 145 134 139 137 
1960--- 142 155 149 136 142 139 

1/ Estimates as of July 1, excluding Armed Forces overseas. 

2/ Includes male children under 5. 

3/ Population adjusted for changes in sex-age composition. Each 
unTIis equivalent to the average annual clothing expenditure of $56.68 
by white male wage earners and clerical workers, 21 through 35 years 
of age, in 1934-36. 

Population series from reports of the Bureau of the Census. Cloth
ing expenditure units computed from data given in Williams and Hanson 
(47) following the procedur.e described in the text. 
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comparisons. the data in table 16 and figure 13 ar.e shown on'a 
1929 base.. Assumptions and methodological details relating tothe 
use of the Williams and Hanson data and other survey information 
in the construc.tion of these series are given in appendix D. 

iREAl APPA'REl ,EXPENDITURES, 
,BY SEX 

" O.F 1929 
MEN .AND '.IOYS 
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Figure 13 

Figure 13 indicates that the use of populatlon adjusted Jor 
changes in age-sex distributions as represented by the series on 
clothing expenditure units increases the level and upward trend of 
apparel expenditures in the postwar period. 
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Changes in age-sex composition are probably the most im
portant of the changes within the popUlation aggregate that bear on 
aggregate apparel expenditures, but they are .not the only ones. 
33/ Others may include (1) 'historic shifts in the proportion of 
women in the population in. the labor force, (2) .changes in type of 
occupation, (3) changes in geographic .location, (4) rural-urban 
migration, (5) v.rban-.suburbanmigration, (6) trends in family 
size, and (7) changes in marital status. The .manner in which 
sev.eral of these factors would affect .total spending for apparel .is 
not known and no eJq)licit attempt was .made to adjust for them in 
the statistical analyses. ,However, the effects of some factors 
tend to be offsetting, and changes in others appear.tobe related 
to causal variables such as income that were included in the 
statistical analyses. 

Results of Statistical Analyses.--In Analysis I, the economic 
model in Appendix A, page 106. was used as a basis for selecting 
the independent variatles in the regression explaining real 
consumer expenditures (measure of consumption) for apparel. 
The ana:lysis was run in logarithms; it was based on annual data 
for the years 1930-40 and 1948-60. The variables used were 
as follows: 

Xl = Consumer eJq)enditures for apparel of Depart
ment of Commerce, divided by clothing ex
penditure unit series and deflated by Bureau 
of Labor Statistics Consumers' Price Index 
for apparel (1947-49 =100). 

X2 = Personal disposable income of Department of 
Commerce, divided by Bureau of Census 
population of the United States on July 1~ 

including Armed Forces overseas, and de
flated by Bureau of Labor Statistics Con
sumers' Price Index (1947-49 = 100). 

X3 = Change from the preceding year in the X2 
variable (per capita disposable income). 

33/ See Jackendoff, (16,pp. 1-10). 
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X 4 =Bureau of Labor Statistics index of .realcon
sumer .prices for apparel divided by Bureau 
of Labor StatisticsConsumer.s' Price Index 
for all items '(1947-49 =100). 

X5= Change from the preceding year in the X4 
var.iable (index of real consumer prices for 
apparel). 

X6 :: Xl lagged one year. 

Hermie (!1) and Cohen(~) used an identical measure for 
consumption as Xl' but called it real consumer expenditures for 
apparel. To facilitate comparisons of results, this study. uses 
consumption and real consumer expenditures interchangeably. 

The regression equation eXP!'essing therelatiollship between 
apparel consumption and the variables was as follows: 34/ 

Log Xl = 0.OC07 + 0.30 log X2 + 0.57 log Xa -0.09 log X4 
(0.10) (0.19) (0.13) (16) 

+ 0.10 log X5 +0.65 log Xs 
(0.37) (0.14) 

Each of tlie coefficients for the independent variables is 
statistically significant at the 5-percent level, with the e;tception of 
the price variables. Current price has the 'expected sign but it is 
not statistically significant. 

The variable found to have the most effect on appl:U'el con
sumption was the preceding year's apparel expenditures. (See 
partial correlation coefficients in footnote 34/.)The coefficients 

34/ Other statistical measures relating to the analysis are: 

R21.23456 = 0.. 99 51.23456 =0.01 

r12.3456 .56 r15..2346 .06 

r13.2456 .57 r16.2345 = .74 

r14.2356 = -.16 
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fo~" yearly changes in income, and in income, were ,most Im
\portant .in 'the order given, However, the coefficients for both 
:income variables 0.3 for current income and 0.6 for change in 
income were much lower than those that have been found by other' 
analysts. These relatively low .!?oefficiellts probably are the result 
of thehlghly .positive relationship between lagged .and current 
expenditures arid the intercorrelation betweenlagged expenditures 
and J.ncome. 

In the above formulation of ap:parel wool demand, the 
independent variables used in the anaJysis were selected from 
the e.conomic model in Appendix A. However, results from fitting 
'the exact reduced formequa.tions obtained from the economic 
model are not presented here .because of the lack of significant 
results.. Further reseal"ch is .needed in this area, preferably on 
a less aggregative basis than total expenditures. 

In an analysis in which first differences of logarithms were 
used, Hermie (14) found that, for the period 1929-39, other things 
remaining the same, each I-percent change in real disposable 
income per capita was associated with a 0.99 percent change in 
the ,same direction in. real clothing expenditure per capita. This 
result for the income-expenditure association is similar to that 
obtained by Cohen @) who, in an analysis run in logarithms for 
the period 1923-41, found a positive income elasticity of 1.07. 

Lack of response in the price coefficients may be that a part 
of the response to a price rise takes the form of a shift to lower 
quality substitu~es within the apparel group rather than a reduction 
in quantity. This results because the apparel aggregates are large '.' 
and all-inclusive; the effect of price changes may not be too great 
as it is taken up In part by a reapportionment of consumption 
within the aggregate. 

Cohen (9) does not include a price variable in his analysis, 

possibly because no one, to the knowledge of the authors of this 

bulletin, .bas been able to establish a statistically significant re

lationship between relative prices and real expendituresfor 

clothing (considered a measure of quantity), Hermie (14,p. 21), in 

a comment on his own analyses, points out that, "the lack of a 

statistically Significant relation between relative prices and 




9.9 

,expenditures was due, in part, to the limited variation in r.elative 
;prices. This does not 'mean that clothing purchases wnuldnot 
respond :to wide changes in relative prices." In .addition to this 
reason and the one .giv.en on page 98 of this ·;report, there may .be 
still others. For one, the available price series may not fully 
reflect actual changes in consumer. prices for apparel. For 
another, as the model indicate.s, prices and quantity purchased 
may be determined simultaneously in the .market place. Hence, 
the least .squ~res approach may not be entirely adequate for 
the desired purpose. Further research is needed to explore the 
second possibility. 

Analysis II.--In their analysis of apparel expenditures, Hermie 
~ and Cohen @) used disposa:ble income as the demand shifter 
and introduced time as a separate variable to account for the 
influence of other variables that are not capable of quantitative 
measurement. 

Using the same time period as in Analysis I, another 
regression was run relating real apparel expenditures to real 
disposable income (X2) and time (X3) .. 35/ 

Log Xl = -0.78 + 0.98 log X2 -0.08 log X3 
(O.O,:!:) (0.01) (17) 

The use of time in th~ analysis would be .expected to reflect 
gradual shifts in taste and improvements in product durability 
as well as the net result of some of the factors mentioned earlier. 

The two variables, income and time, explain 99 percent of 
the tota:l variation .in apparel consumption. The coefficient for 
income of roughly 1.0 is consistent with those found by Hermie 
and Cohen. 

35/ Other statistical measures relating to the analysis are; 

2 
R1.23 =0.99 $1.23= 0.01 

r 12 .3 = .• 99 r 13. 2 = -.83 
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In figure 14, the close relationship between the estimated 
values from Analysis II and actual apparel .consumptioncan ,be 
seen. 

TOTAL 	'REAL APPA.REL EXPENDITURES~' 
.Actua/andCa/cu/afedVa/u.es 

s Calcu.lat.ed 
]60. 1--------4--- I 
140. 1------+-1 

1201r------41------I..--------+------l 

10.0. 

80. I---=-----+-----+------+--~ 

60'~±±~~~~~~±t~±±~±±~~ 
1930. 1940. 1950. 1960. 

A,.rlt CLOTHING ~J(".rHDfru"r UHIT. ....' .. '_47 OMITTeD ""O.fll C"LCUL""OHS. 

U. S. DEP.ARTMENT OF ACqICUl,TU~E NEG. ERS 1026-.2 (4' ECONOMIC RESEARCH SERVICE 

Figure 14 
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APPENDIX A 

~: .Model for Consumer Apparel Demand 

Durability and -Turnover 

of Apparel Items 


Textile items are capable of being used repeatedly for a 
period of time, and they can be stored. In the main, they are 
classified as semidurable commodities; the distinguishing feature 
is their average length of regular USie. Thus, semidurable goods 
are defined by Kuznets ~, p. 6) as ones' 'that, without marked 
change and retaining their essential physical identity, are 
ordinarily employed in their ultimate use for from six months to 
three years." Goods used for a period of3 years or more are 
classified as durable commodities and those used for less than 
6 months as perishable commodities. Under these definitions, 
some apparel items would fall into the durable category,.a few 
in the perishable class. The National Resources Planning Board 
(46, p. 187) study of family expenditures in the United St~tes in 
1935-36 allocate.s the total expenditure for clothing according to 
degree of durability as follows: (1) Durable goods, 6.5 percent; 
(2) semidurable goods, 82.7 percent; (3) perishable goods, 6.2 per
cent; and (4) services, 4.6 percent. Durable goods include such 
items as men's overcoats and women's fur coats; perishable goods, 
shoe repairs and women's hose; .and servic~s, cleaning, pressing, 
and .shoe shlnel3. Excluding the service category raises the per
centages for the products to 6.8, 86.7, and 6.5 percent, respec
tively. 

A survey of family clothing inventories and acquisitions re
ported by Brew, O'Leary, and Dean (4) provides some rather 
useful information regarding consumer wardrobes, particularly 
as to size and turnover. The survey covered 923 families in 1949 
and 1950 in Minneapolis-St. Paul, Minn.; Birmingham, Ala., and 
Meeker and Wright Counties, Minn. The wardrobes of husbands 
in Minneapolis-St. Paul, for example, were found, on the average,. 
to include, among other things, 3 coats (overcoats, topcoats, and 
raincoats), 3 suits, 5 trousers (dress and work), 19 shirts (dress, 
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sport. work, and ,knit), 5 undershirts, 18 pairs of hosiery, and 
20 handkerchiefs. Wives owned, on the average, 4 coats, 11 dresses 
(house and other), 4 blouses, 2 sweaters. 3 nightgowns,5 pairs of 
nylon hosiery, 22 handkerchiefs. and so on. Reported items were 
in usable condition.36/ 

Brew, O'Leary, and Dean use the survey data on inventories 
and acquisitions of clothing to obtain rough estimates of the 
average lifetime or turnover of wardrobe items.37/ Assuming 
constant acquisition rates for several years prior to the survey. 
men's suits, for example, were estimated as having been kept 
for about 5 years; women's dresses (other than house dresses). 
2 to 3 years; and nylon hosiery. 5 to 6 months. The weighted 
total quantity of clothing .in the wardrobe for Minneapolis-St. Paul 
families at the time of the interviews was found to be 4.8 times 
as high as the quantity acquired in the preceding year for 
husbands; 3.6 times as high for wives; 1.6 times for boys; and 
1,7 times for girls.38/ 

The Model 

The fact that clothing items can be used for a period of time 
gives the consumer a considerable amountofleewayin reacting to 
a change in his economic situation. In fact, the economic or useful 

36/ The criterion for inclusion of an item in the wardrobe inven
tory was whether the item was in current use or would be used 
again, thus excluding outgrown or wornoutclothing. See Brew. 
O'Leary, and Dean ~, pp. 1, 174). 

37/ For a full diElcussion of the problems involved in using the 
data for this purpose, see Brew, O'Leary, and Dean(~,pp. 53-55). 

38/ Clothing was acquired in the following ways: (1) Purchased 
new. ready-to-wear; (2) received as a gift; (3) made at home; 
(4) made over; (5) handed down; (6) purchased second hand; and 
(7) received as pay. New purchases accounted for 87 per;~ent of the 
clothi.ng acquired by husbands, 79 percent by wives, 6', percent by 

boys, and 56 percent by girls. The percentages for gifts, the 
second most important clothing source, were 10, 11, 18, and 21, 
respectively. See Brew, O'Leary, and Dean (~, pp. 4-6). 

http:clothi.ng
http:girls.38
http:items.37
http:condition.36
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.life of apparel products might even be considered a variable which 
can be adjusted to economic circumstances.. Some items in 
consumers' budgets tend to remain relatively Jixed for a period 
ofttme. or to take time to adjust by .suchmeans as installment 
and mortgage payments. Thus consumers confronted with a 
decrease in income can postpone purchases or defer replacement 
of textile products pending adjustment .in the fixed budgetary 
items; or they may question the permanence ofa change in .income 
and delay fully adjusting a wardrobe until the Permanence of the 
new .income level is established, at least in their .minds. In 
general, the consumer's full reaction to a change in .hise.conomic 
Situation in the case of apparel (as well as other semidurable and 
durable goods) ne.ed not. and probably would not, oc.cur immedi
ately. 

Nerlove (W. in estimating long-run demand for automobiles. 
formulated a .model that may apply to many textile products. The 
model developed for consumer demand.for appareUs an adaptation 
of the Nerlove model. Ideally, the adaptation would be more appro
priatefor individual apparel products such as .men's suits.How
ever, concern with such detail is beyond the scope of this 
report. 39/ 

The total demand for apparel by ultimate consumers may be 
thought of as the demand fora stock of apparel or a wardrobe. 40/ 
Sales of apparel or consumer clothing expenditures in any given 
period would be equivalent to the change in consumer stocks plus 
the quantity discarded or the loss due to depreciation. As con
sumers generally would not be expected to adjust fully in the 

39/ Moreover, there are no continuous time series available on 
consumer purchases of specific apparel products..For some .items, 
however, it .maybe possible to use data on manufacturers' ship
ments as an approximation. In addition, the Federal Reserve 
Board series on department store sales by department, available 
since about 1.940, may warrant consideration, although the series 
.is more aggregative in product coverage and only part of the total 
picture. 

40/ For a theoretical basis for this concept, see Cr.amer (!Q). 
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current period to a .change in their economic situation, their 
current stock of appar.el would tend to differ from the stock that 
would . prevail were a sufficient time allowed for the adjustmeD,t 
to take place. The latter stock is identified by Nerlove as "the 
long,...runequilibrium stock." 41/ The long~run equilibrium demand 
for apparel, therefore. would tend at any given time to be set by 
currently prevailing forces, economic and technological in char
acter. Presumably consumers would gradually adjust their ward
robes to the eql»ilibrium level. However. the equilibrium position 
is unlikely to be attained because the v¥iables that determine this 
position. and hence. the position itself, are subject to continuo.us 
change. 

The apparel demand model or sub-model consists of the 
follOwing four equations: 

c c r c 
8 t = 8t-1 + Qt- Rt (18) 

*c r 0 
8t•.P t; Yt•.P t. some Z's (19) 

c c *c c 
(8 t - 8t-l)' (8 t - 8t-l) '(20) 

c c 
: 8 t- (21)R t 1 

The superscript "c" refers to the consumer. The other 
symbols are identified in the discussion of the equations that 
follow. The four-equation !D0del replaces equation (35) in the 
larger model described in appendix B. 

The identity. equation (18) • relates the. quantity of items in 
consumer wardrobes expressed in equivalent or comparable terms 
at the end of the period. ~ •to the equivalent quantity at the begin
ning. 8~ -1. the equivalent quantity added to wardrobes. essentially 
purchases 42/. Qf . and the equivalent reduction in wardrobes due 
to discard.depreciation, and obsolescence, Rf. 

41/ A somewhat similar stock concept formulated by RuthMack 
(22) is called the" stock or ownership objective." It is also similar 
conceptually to the intended stock and work in process levels de
scribed in connection with the economic model. 

42/ 8ee footnote 40. page 108. 

http:continuo.us
http:appar.el
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Equation (19) is a consumer dele,8.nd equation. The intended 
stock or long-run equilibrium stock. Sf. and retail apparelprices, 
pro are considered endogenous variables. Specified exogenous 
variables include consumer disposable income, Yt , and prices of 
competing goods,Ff. TheZ'swouldincludevariablessuchas costs 
of repair • fashion and style, income distribution, population size 
and composition. and improvements in product durability. 

Equation (20) relates the actual change in consumer stocks 
to the intended change. For the reasons indicated above, the 
consumer would .not be expected to adjust fully to a change.in 
economic conditions within the prescribed period. 

Equation (21) expresses the reduction in consumer stocks. 
c

:Rt ' as a function of the level of those stocks at the beginning of 
the period, sf_I' The assumption is that certain ofthe factors in
fluencing discard or depreciation, particularly physical ones, oper
ate ina more or less regular fashion and cannot be .ignored. The 
effect of economic factors such as income and price on length of 
use is presumed to operate through equation (19). 

To the knowledge of .the authors of this report, the only 
statistical data available on consumer apparel ,inventories are 
those given inBrew,O'Leary,andDean(~). To obtain the summary 
totals for wardrobes cited previously•they used weights relating to 
the average unit prices paid for new clothing. As they indicate, 
this procedure tends to accountfor dif£<::rences in the type of cloth
ing in the wardrobe but not for differences in"quality and age. For 
the purposes of the approach being considered in this section. 
informu.tion on changes in consumer stocks of apparel over time is 
required rather than information on the level at a single moment 
in time; in combining the various products that make up the ward
robe into a single measure, an adjustment is necessary forage and 
quality of clothing, as well as for type. 

Consumer expenditures for apparel in any givenperiod reflect 
changes in type and quality of clothing being purchased as well as 
changes in quantity and prices for each type and quality. If a r.ea
sonable assumption could be made concerning the depreciation of 
consumer wardrobes. it would be possible to derive a measure of 

http:change.in
http:dele,8.nd
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stock, adjusted for age, quality, and type of clothing, from data on 
consumer expenditures adjusted for changesinpriceofa specified 
group of apparel items. 

The que.stion of depreciation is a . difficult one. Mack ~) 
shows the results of calculating shoe stocks from monthly shoe 
sales under two "extreme" assumptions regarding depreciation. 
The first .extreme assumes that shoes .have a useful life for a 
specified period after which they are discarded--so-called 
"sudden death" depreciation.. The second extreme conceives of 
depreciation taking the form of even monthly .reductions in value 
again over a specified period--so-called "straight line" depre
ciation. Although such formulas could possibly be used for 
individual products. neither they nor any linear formula which 
requires the specification of average wear life appear appropriate 
for as diverse an aggregate as all apparel. Since wardrobes are 
made up of products of varying durability, it would seem best to 
assume a constant percentage rate of depreciation. This assump
tion would also appear reasonable for individual apparel products. 
An advantage of this approach is that an estimate of the average 
rate of depreciation of wardrobes can be derivedfrom the data on 
apparel expenditures through the medium of statistical analysis. 
It ,is not necessary to estimate the average wear-life of wardrobes 
in advance. 

Under the assumption of constant percentage depreciation, 
the following equation .relates apparel stocks, adjusted for age, 
quality. and type of clothing. to consumer apparel expenditures: 

c r r 2 r
8t = Qt + (I-d) Qt-I + (I-d) Qt-2 + ... (22) 

The coefficient d represents the percentage rate of depreciation. 

Equation (22) transforms readily into the follOWing form: 
c r c

8 t =. Qt + (I-d) 8 t - 1 (23) 

Equation (23) can also be obtained by writing equation (19) as 

c c 
= d (St-1), (21.1)R t 

and substituting it for R
c 
t in equation (18). 
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An Expository Model .of the Textile Fiber Economy 
- from the Standpoint £.f Fiber Demand 

The economic model is conceived in. terms of four levels 
of demand--consumer.. retailer. fabricator, .and .mill. Thefab
ricator is considered as representing the whole production and 
distdbution complex between mill and retailer. .As therela
tionships described presumably apply as well to the components 
of the wholesaling-fabricating aggregate, separate inclusion of 
the.se components in the model would needlessly complicate 
the discussion. 

Also omitted from the model are non-household sources 
of demand--such as industrial consumers, the Government, 
and the exportmarket--and foreign sources of supply.. These 
are discussed in the section beginning .onpage 40. 

Mill-Retail Identities 

The textile industry for the most part is an ordering .in
dustry: at each level, orders are placed and/or received for 
delivery of goods .in some future period. In consequence, order 
backlogs are created and a certain amount of inventory is ne
cessary. New orders tend to reflect current demand. The order 
backlog (outstanding or unfilled) changes as differences appear 
between the volume of new orders placed or received and the 
volume of receipts or deliveries of goods. Differences in the 
relationship between deliveries and production and between the 
receipt of goods and their sale or introduction into the pro
cessing operation are reflected in changes in inventories. At 
no leve.1 are changes in these relationships or changes in any 
of the variables completely independent of changes at other 
levels. The interdependent nature of these variables can be made 

clear by an examination of the sets of identities that would hold 
at the retail level, the fabricating-wholesaling level. and the 
mill level. The following symbols are used: S, stocks; D. de
liveries or receipts; Q. retail sales; B, unfilled orders or orders 
outstanding; ,N, new orders placed or received; 0, production; 



U3 

VI. work inprocessiF. fabric inputiandC, fiber .consumption. 
A bIlr over the symbol indicates that the variable involved per
tains to semi-finished goods. The superscript "r" identifies 
the variable at the retail leveli' 'ftt at the fabdcating level; 
and"m"at the mill level. The 'subscript "t" on stock variables 
refers to the end of the period and "t-l' I to the beginning of 
the period. Flow variables are measured in terms .()ftotals 
for the period, The following identities are involved: 

s1' + Dr (24)t '"' 81-1 t - Ql 

Br + Nr - Dl (25)t - Bl-1 t 

f fBf
t • B t - 1 + Nf 

t -Dt (26) 

+ Of - Dl (27)sf =8
f 
t- 1 t 

wi -f f (28)t '"' Wt- 1 +rt - °t 

-:;::;f 
- +15f (29)~ =81-1 Ft t 

-f-gf _·v 
+ Nf 

. t =Bi-1 t - Dt (30) 

-m -m (31)~ '"' B t-1 + NXP - D t 

";1Il -m+Om (32)Sf =8 t - 1 t -D t 

wrr- Wf-l + em -m (33)t - ° t 

Equation (24) and (25) pertain to the retail level. Equation 
(24) expresses the relation between retail stocks, receipts of 
merchandise. and sales. Equation (25) relates outstanding orders. 
new orders. and receipts. 
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Equa.tions (26) through (30) pertain to the fabricating 1evel. 
43/ Equation (26) expresses the relation betwe.en unfilledord.ers 
for the product. new orders. and deliveries; ,eq"'.ation (27) 'between 
product inventories. output. and deliveries; equation (28) between 
work in process. fa.bric input. and product output; equation (29) 
between fabric inventories, fabric input, and receipts of fabric; 
and equation (-30) betwe.en outstanding orders forfabric,new 
orders for fabric, and fabric receipts. 

Equations (31) through (33) pertain to the roilllevel. Equation 
(31) relates unfilled order,S for fabric, new orders, and deliveries; 
.equation (32) fabric stocks,. fabric output, and deliveriesjand 
equation (33) work inpro.cess , fiber consumpton, and.fabric output. 

All of the variables in equations (24) through '(33) are 
presumed to be expressed or expressible interros of fiber equiv
alents. The system could be extended down to include fiber stocks 
and purchases and up to include consumer inventories and dis
cards, 44/ and also could be broken down into as many levels of 
production and distribution as desired. Equations (25) and (26) are 
different expressions of the same thing, since outstanding orders 
at time t at retail are identical to unfilled orders at time t at the 
fabricating level, and so on. This holds also for equp.tions ;30) and 
(31). ~':oreover, each of the flow variables (that is, Di. of, Ft) except 
erand Qf appear in consecutive equations. 45/ It is possible. 
therefore, by a process of substitution to reduce the 10 equations 
to one which includes 61f, Qf ,and all of the stock variables. Thus. 

43/ A s previously indicated, this could be taken to represent the 
whole wholesaling-fabricating complex between mill and retail. 

44/ Account is taken of consumer inventories and discards in the 
section beginning on page 106. 

-m r
45/ This would hold for C t and Qt also if the model were 

exte.nded to include fiber stocks and consume.r inventories, respec
tively. 

http:betwe.en
http:betwe.en
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The ,similarity of this equation to equation (3) on page 9 may 'be 
-noted. The :major difference is that equation (3) is broader,in
corporating all sources ofdemand for and supply of fiber products. 

:Equation (34) indicates that any explanation ofchanges in the 
level of mill consumption in ,any givenperiod (under the ,assump
tions of the identity system) must take iflto account the forces that 
cause changes in retail sales and in the various stocks and work 
in :process between mill and retail. This is the function of the 
economic modt:l. In one form or another, the model incorporates 
the identities represented by equations (24) - (33) and attempts to 
explain the manner in which the data are generated. 

The Model 

An economic model is ,made up of a set of structures or 
equations consistent with assumptions drawn from economic theory 
and from knowledge and judgment regarding operating character
istics of the factors that relate to the problem under investigation. 
46/ A structure is defined as' 'the process by which a set of 
economic variables is believed to be generated •.. J! (11, p.8.)The 
variables whose values are determined by the structure are called 
endogenous variables. Exogenous variables refer to variables 
whose values are determined outside the structure.,Perdetermined 
variables include exogenous variables and endogenous variables 
which appear in the model with lags. A model is complete .if it 
contains one equation for each current endogenous variable,. The 
model for the textile economy contains ,24 equations and 24 
endogenous variables,. As discussed on page 118, there are ,certain 
possible modifications which would add several more equations. 
A discussion of the assumptions relating to the completeness of 
the model begins on page 124. 

The economic relations and identities that make up the model 
are as foUows: 

(35) 

(36) 

46/ Material in this paragraph is adapted primarily from Foote 
(11. pp. 8-14). 
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r w r 
P t =P t + M t 

r *r r 
:Mt. ,.(St -St-l)' some Z's 

r 'I' r r 
Dt cQt+ St - St-l 

*f w r 
St' P t, Dt ; some Z' s 

f f ,f r 
St sst-l + ot - Dt 

f w m 
at. Pt. P t ; some Z's 

~ f 
Wt. Ot; some Z's 

-f -f Lf .-f 

(Wt - Wt-I), (Wt - Wt-l) 


.:tf f m 
St,Ot, P t ; some Z',s 

J J .!!_f 

(St -St-l), (St - S t-l) 


w m w 
Pt=Pt+Mt 

w !f -of 
M t , (St - St-l); some Z's 

D"1 :: Df + (81- 81-1) + (Wi 

.!om -f m
St. Dt. P t ; some Z's 

-m -m -m-f 
S t = 8 t-l + 0 t - Dt 

-m pm pf ,o t, t; t. some Z s 

~-m
W t ' 0 t ; some.z' s 

-m -m ,;!.m:- m 
(W t - W t-l ).,(W t - W t-l) 

m m f
P t =M t +Pt 

(37) 

(38) 

(39) 

(40) 

(41) 

(42) 

(43) 

(44) 

(45) 

(46) 

(47) 

(48) 

(49) 

W1-I) + (sit -it-I) (50) 

(51) 

(52) 

(53) 

(54) 

(55) 

(56) 
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m !tIl ;::tIl ,
M t. ,(8 t -8 t-I ):some Z .s 

~m ·-m -m -m 
.v t =Ot + (W,t - W t-I) (58) 

Not all of .the predetermined variables are shown in ,the 
model. Those omitted are cove.red by the .expression "some Z' s." 
For example. in.equation (35), the Z'.s represent such variables 
as the distribution of consumer income and population. and :in 
.equation(36) such variables as the rate of interest on business 
loans. An indication ·of some of theomitted explanatory variables 
believed relevant is given below in the discussionof .the individual 
.equations. 

The variables in the model not previously identified 'are 
identified here. Four prices relating ,to textile fibers and .prod
ucts are used in the model. They ar.e pr, prices of products at 
retail; pW, prices ofproducts at the wholesali~-fabricating level; 
pm. prices of product at the mill; and P • fiber prices. po 
represents prices ·of competing .products at retail. The margins 
or the spread betweenprices at the differentlevels are repr.esented 
at the retail, wholesaling-fabricating. and mill levels. respectively. 
by the symbols. M r , MW

, and Mm. 

The Individual Equations 

Equation (35) is a consumer demand relation. The .quantity 
sold at retail. Qr. and retail prices for textile products. pr • are 
assumed to be endogenous. The predetermined variables shown are 
prices of products which compete with textile .items for the con
sumerdollar. po ,and personal disposable income. Y. Other 
explanatory variables could include population size, the age and 
sex distribution of the population. and perhaps certain trend factors 
such as the shift to lighter weight wearing apparel. The actual 
equation to be fit would be derived from a set of equations that 
take into account .consumer stocks and discards as well as current 
purchases such as given in appendix A. In its present form it may 
be called a partially-reduced form equation. 47/ 

47/ For a discussion .of this type of equation, see Foote(!!, 
pp.36-42). 
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Equation (36) indicates the factor.s believed to .be important 
in the determination of an intended inventory level for textile 
products at the retail level. Retail sales,Qr , and wholesale 
prices for textile products,F W ,appear in the relation with Sr. 
Expectations with respect to retail sales and wholesale prices also 
may be important, possibly an expectational variablewould be more 
appropriate than the .observed variables. For example, retailers 
may observe an increase in fabric prices in the primary markets, 
or an increase in wages paid by .cutters, and may increase .orders 
for products in anticipation of an increase in wholesale prices. 
The Z's may include factors such as the rate of interest on 
busine.ss loans, storage capacities, and trends originating from 
developments such as improved techniques of distribution and 
,the growing use .of electronic computers in inventory control. 

As indicated above, an alternative formulation could be 
developed using expectational variables .insteadofobserv.ed 
variables. Several hypotheses with respect to inventory demand 
appear worthy of consideration: (1) The hypothesis represented 
by equation (36) in the model; (2) SUbstitution of expectational 
variables for the observ.ed variablesQr and P w in the model; and 
(3) setting the actual stock level instead of the intended stock 
level as a function .of the expectational variables. Expectational 
variables could be handled by adjustment equations of the type 
employed by Nerlove (25) in his analysis of supply response. In 
the third alternative, the following three equations would be sub
stituted for equations (36) and (37): 

r **r **r 
St' Qt+1' Pt +1 ; some Z's (59) 

**r 
Qt+1 

**r 
- ,Qt ' 

r
Qt 

**r 
- Qt (60) 

**w
P t+1 

**w 
- Pt ' 

p'w 
t 

**w - Pt (61) 

where the (!ouble asterisk is used as a superscript to identify 
expectational variables.. Other variables also may be appropriate 
in the adjustment equations, as, for example, an observed Change 
in fabric prices in equation (61). 

http:observ.ed
http:busine.ss
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Equation (3'7) relates the actual change in retail stocks ,over 
the period with the intended change. It implies that, for various 
reasons. the adjustment of actual sto.cks to the desired objective is 
only partially attained. This 'is not unreasonable in a dynamic 
economy, as time is requir.ed to accept a given level ,of stocks as 
excessiv.e and to .effect the desir.ed reduytion. Conversely, if .stocks 
appear overly low. the process of obtaining needed merchandise 
is time-consuming, involving their location, their ordering, per
haps their production. and ultimately their delivery. In the 
meantime 'the stock objective Uself maychsnge as the factors 
determining it change. As the latter in fact are likely to be 
continually changing, the stock objective may best be regarded 
as an equilibrium level toward which actual stocks tend but 
never reach. A positive coefficient, varying between 0 and 1, 
would be expected to hold for this relation. A coefficient that does 
not differ significantly from 1 indicates thatthe period of .analysis 
is long enough for the adjustment to take place; in this event,

*equation (37) can be dropped and Sr in equation (36) changed to Sr. 
On an ~ priori basis, this would not be e>..-pected to occur. 

Equations (41),(44),(46), (51), and (54) refer to inventory 
objectives at the fabricating and mill levels. The .sameessentials 
as for the retail case are involved. In equation (41), the intended 
level of stocks of product held by fabricators-wholesalers, Sf , is 
determined in a relation with deliveries to' retailers, n r , and 
wholesale prices, pW. Equation (51) is the mill counterpart of 
equation (41) with fabric prices, pm, replacing wholesale product 
prices and the deliveries referring to deliveries of fabric, nf, 
rather than deliveries of product. The .appropriate .Z's would be 
similar to those appearing in equation (36). 

Equations (44) imd (54) are relations indicating objectives with 
respect to work in pro.cess at the fabricating .and mill levels, re
spectively. The primary factor in determining the work-in-process 
.objective in both .cases is presumed to be the level .of output. Tech
nological and other dev.elopments leading to improvements in the 
work flow would be included in the Z's. Equation .(46) is the fabric 
stock objective relation at the wholesaler-fabricator level. Included 
in the relation with ~f are the level of output, Of, and the price ·of 
fabric, pm. The Z's would include variables similar to those in 
the other stock ,objective relations. The same considerations as 

http:desir.ed
http:requir.ed
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those discussed in connection with equation (36) pertaining to the 
.alternative or supplemental use of expectational variables apply 
in general to the above equations. 

Equations (45),(47), and (55) involve fundamentally the same 
principles for the wholesaler-fabricator and .mill as equation 
(37) does for the retailer. In the case of the work-in-process 
r.elations (45) and (55). the intended adjustment may actually be 
feasible in the period of analysis and elimination of these relations 
in the manner indicated above a distinct possibility. This would 
not be expected to hold. however. for fabric inventories held by 
fabricators and wholesalers. 

The approach to the estimation of the actual stock and work
in-process levels represented by equations (37). (45), (47), and 
(55) might .beconsidered an over-simplification. An alternative 
would be to develop relations for flow variables that have been 
bypassed because their values can be obtained from given or 
implied identities. For example, instead of estimating Sf from 
equation (37) , a relation could be formulated forDf and Sf obtained 
from equation (40). However. it can be shown that the present 
model implies a relation for Df that involves retail sales, retail 
prices, and the beginning level of retail stocks, variables that 
would be expected to be included in a relation for Df if a separate 
one were to be given. 48/ 

Similar considerations apply to equations (45), (47), and 
(55). Elimination of equation (45) requires a relation for fabric 
input. flf, and the explicit inclusion of equation (28), an identity 
that is implied in the present model. The present model now 
implies a relation for flf which involves product output and a 
beginning level of work in process. Elimination of equation (47) 
involves the substitution of a relation for deliveries of fabriC. 
Of . Stocks of fabric held by fabricators would then be estimated 
from equation (50). The model implies a relation for Of which 
involves product output and the beginning level ofwork in process 

48/ The relation for Df is obtained by substitutinge~uation (40) 
for (Sf - S[_l) in equation (37) and equation (36) for Sf in equa
tion (37). 
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and fabric stocks. Elimination of equation (55) requires a functional 
relation for mill fiber consumption, em, The actual level of work 
in process .at the mill at the end of the period would then be deter
mined from equation (58). The model implies a relation for am 
which includes the rate of fabric output and the beginning level of 
work in process at the mill. 

Equations (38). (48). and (56) are price level identities 
combining pric.es and margins. Equations (39). (49). and (57) show 
that the margin at each level is presumed to depend in part on 
the extent of the in;tbalance in product inventories at that level. 
It also depends upon various cost factors such as wage rates and 
transportation charges. As aggregates are concerned. i,ndex 
numbers used to represent price and the price identities are no~ 
capable of exact expresl~;ion. Also, series on margins are generally 
unavailable. However. the price level identity and the margin re
laUon can be combined into a functional price level relation at the 
retail, fabricating-wholesaling, .and mill levels, respectively. 
Index numbers could be used for the prices. The resulting equations 
may be called partially-reduced form equations. 

Equation (40). which is a transpose of equation (24). can be 
considered a supply identity for retailers in period t. It provides 
·an estimate of the quantity of goods received by retailers from the 
wholesaler-fabricator sector, other relations having indicated the 
level of retail sales and the change in retail'stocks. Equation ~42) 
is a supply identity for fabricators in period t. Equation (42) is 
equivalent to equation (27) except that the symbol of has been 
substituted for Of . Both, of course, refer to the same variable. the 
receipt by retailers of goods from wholesalers-fabricators, Dr , 
being the same as the shipment of goods by wholesalers-fabricators 
to retailers, Of. 

Equation (43) is a product output relation. The endogenous 
variables include the fiber equivalent of output offinished product, 
Of • current product prices, pW, and current fabric prices, pm. 
In addition to current prices, lagged forward delivery prices may 
be appropriate. reflecting the prevailing practice of selling mill 
output forward. The Z's would include cost variables other than 
fabric prices such a.s wages and packaging charges and prices of 



122 

products which. compete with fabrics for a place in the finished 
product such .as leather ,plastics, and paper. 

With economic relations covering Q[ ,sf ' and o{ ,no such 
relation is needed for st ,for given equation (42), its value can 
be determined by the process of subtraction. As an alternative; 
an economic ~elation could be defined incorporating sf andfit 
along with .the other relatior.s subject to the restraint of the 
identity represented by equation (42). However, the residual ap
proach taken .here is believed to be more in accord with short
run industry behavior. 

In the foregoing model no explicit mention is made of the role 
of new orders and unfilled orders. Outstanding orders at retail 
and the fabricating-wholesaling level for product and fabric, 
respectively, form part of the total ownership position at these 
levels, and in that sense they may rightly be considered a stock. 
If the retail stock function is considered as covering bo.th goods 
on hand and on order, a separate function can be developed for 
the proportion of the total .stock that would be on hand and an 
estimate of th~ amount of goods on order derived by subtraction. 
Another alternative would be to develop a separate function for 
outstanding orders' similar to that for actual gOods on hand. In 
either case, an estimate ofnew orders placed by retailers would be 
obtained from an identity of the type .represented by equation (25). 

New orders placed by retailers and their outstandingorders 
are identical to new orders received by wholesaler-fabricators 
&:nd their unfilled orders. [See equation (26).] In a similar manner, 
estimates of outstanding orders and new orders of wholesaler
fabricators can be obtained,and these would be identical to unfilled 
orders and new orders at the mill level. [See equations (30) and 
(31).1 

Equation (50) shows that fabric receipts at the fabricating
wholesaling level are equal to the deUvery of product to retailal's 
plus the actual change in product stocks, work in process, and 
fabric stocks at the fabricating-wholesaling level. It is obtained in 
the following manner: 
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(a),Rewrite equation (29) .to get 

Df == Sl- Sf-1 + ·Ff (29.1) 

(b) Substitute equation (28) forFi in equation (29.1) to get 

-f c;f c;f -f -f f 
== St - St_1 + - Wt _ + 0t (62)Dt Wt 1 

(c) Substitute equation (27) for of in equation (62) to get 

-f c;f-f -f -f f f r'" St- St_1 + Wt - _1 + St - St-1 + D t (50)Dt Wt

Since Di = D1 

.Equation (52) is an identity equating mill stocks of fabric, 
mill output, and shipments of fabric from mill to the fabricating
wholesaling sector. Equation (53) is a mill output relation, with 
prodUction of fabric in terms of fiber equivalent and fabric prices 
taken as endogenous variables. The Z's include various cost 
variables and prices of competing and complementary .materlals 
such as paper and jute. F.iberprices, also, are assumed to be 
exogenous. This assumption is made in order to close the system. 
If fiber prices were taken as endogenous, additional equations 
or sub-systems of equations would be required covering the 
fiber economy and its interrelations. Ideally such a step would 
be taken but it .is beyond the scope of the present study. Actually, 
the exogenous assumption has some basis in reality. Cotton has 
been a price-supported commodity since the early 1930's, a 
development which has placed an effective lower limit on price 
fluctuations. Prior to the establishment of the price support 
programs, cotton prices were determined in a world market and 
reflected world supply and demand conditions. In addition, there 
is considerable lag between the purchase of cotton and its final 
use (See page 57). Wool prices in the main are still established 
on the basis of world .market conditions and a substantial part 
of domestic requirements (all of it for carpet needs) must be 
imported. List prices for synthetic fibers show marked stability 
over long periods of time. However, the significance of this 
from,the standpoint of the exogenous assumption may be lessened 
somewhat ]Jy the fact that unpublished deviations from list are 
known to have occurred on occasion, although little information 
is available as to their frequency or extent. 
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Note that .no economic .relation is needed for Sr. The 
argument is used for this variable as for s{ , i.e.• the deter
mination of its value as a residual is more or less in accord 
with the short-.run behavior of the industry. 

Equation (58) is a transpose of equation (33) .and establishes 
aggregate mill consumption as.equal to output of fabric and .the 
change.in work.in process at the mill. 

The endogenous variables .in the foregoing equations are 
believed to be more or less simultaneously determined by the 
economic 'forces that affect the textile industry. The model indi
cates themajar interrelationships thought .to be involved. If 
data were available for all af the variables. the coefficients in 
equatians (35) - (58) could be estimated jointly. The madel would 
then permit the simultaneous determination of the quantity 
purchased by cansumers. changes in inventories and work in 
process at the several levels, fabric and praduct output. and the 
quantity af fiber consumed by mills. Also determined jointly 
would be the prices and .margins at the several levels that are 
compatible with the faregoing quantities and resulting inventory 
imbalances. 

The required data for statistical solution af themadel as an 
entity are not available. Some of the difficulties with respect to 
available price series are mentioned earl.\er in this report. An
ather difficulty is that wholesale price series reflect only spot 
prices, thus failing to. take: into account the greater importance 
af farward delivery prices as representatives of actual sales 
prices. Even more critical, perhaps. is the situatian wJth respect 
to. measures af the mavement and stock of goads fram .mill to 
consumer. Available datapassess problems af caverage, series 
length, camparability, and reporting unit. Far example, pub
lished data an inventories af retail apparel stores only begin 
with December 1938. They are given an a new basis beginning 
with December 1950, but this is nat camparable with the old 
basis. Lastly, they are reported in dallar terms, and this calls 
far a canversian. prablem. But this is anly a part af the tatal 
retail inventary picture. Requiring cansideratian also. are stocks 
(and sales) af textile praducts of general merchandise stares 

http:change.in
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such as department stores, dry goods stores, and variety stores. 
Data for certain other variables pose similar problems. For 
.some--such as work inprocess--.notime series are available 

at all. 

Perhaps at some point .in time sufficient data will be 
come available to test directly the hypotheses that form the 
e~nomicmodel, if not .in entirety at least in part. T.hemodel 
was usefuUn assisting in the formulation ofthe equations developed 
statistically and described in the main section of this report. 
Another reason for presenting the model here was .indicated by 
Haavelmo (13)"when he stated that: 

"1 think most of us feel that if we could use 
explicitly such variables as, e.g., what ~ple think 
prices or .income.s are going to be, a variable ex
pressing what people think the effects of their 
actions are going to be, we would be.able to establish 
relations that could be more accurate and have more 
explanatory value..But because the statistics on such 
variables are not very far developed, we do not take 
the formulation of theories in terms of these vari
ables, which are .realities in the minds ofpeople eV.en 
if they are not in the current statistical yearbooks, 
then ways and means can and will eventually be found 
to obtain actual measurements of such data.' , 
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APP.ENDIX C 


computation 'of Fiber Consumption 
~ EqmYaIent Pounds 

This section describes the procedure by which consump-· 
tion of.the vilr.io.us fibers in actual pounds was converted to ,a 
common denominator designated as "equivalentpounds."F.or 
purposes of .illustr.ation the discussion is .in terms of a.trans
formation to equivalent pounds of cotton. 

In the conversion process, adjustment is made for two 
types of technical differences: 

1. 	Differences in the waste involved in manufactur.ing 
fabric from var.ious fibers . 

.2. D.ifferences in the average weight of generally 
comparable end products produced from ,the 
different fibers. 

In addition to relative fabl'ic weights and waste. one other 
factor probably s~uld be considered. The durability of fabrics 
.made from some fibers may differ from that .made from others 
lna given end use. Two examples from Cambell (2.• .ID illustrate 
,the ,point First, industrial belts reinforced with dacron were 
;reported to have a serv.ice Ufe as much as 250 percent .greater 
than a comparable product produced with other fibers. Second, the 
addition of .1.5 percent of a newly developed nylon staple fiber in the 
warp and filling yarns of a spun rayon fabric used for men's and 
boys' slacks, suits, and jackets was reported to result .in a 70-:per
cent increase in wear life over 100-percent rayon fabrics of the 
.same construction and weight. Such differences.in durability should 
be taken .into account in transforming fiber consumption in 
actual pounds to an equivalent base. The Textile Economies 
Bureau (30) converts fiber consumption from actual to utility 
49/ or equivalent pounds with factors which it says allow for 

49/ The Textile .Economics Bureau uses the term "utility 
poundage" to describe the .resultof their adjustment. 

http:differences.in
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differences in .mill waste, fabric weight or covering power. 
and durability. However, in the resear.ch upon which the factors 
used in this report were based, considerable disagreement 
was found within the textile industry concerning the durability 
factor, .particularly from the standpoint of measurement. There
fore, .no explicit adjustment for it was .a~empted. Partial account 
,mayhaye been taken of .it as a .re.sult of the greater coyerageof 
manmade fibers by type than hertofore has been done. For ex
ample, a distinction is made between filament yarn used for tires 
.and that used for other purposes. The adjustment of total fiber 
consumption is not likely to be too greatly affected by the omission 
of the durability factor because of the probability of offsets among 
the components. Moreover, in connection with comparisons among 
fibers there remains the possibility that some part of the 
differences in durability at the fiber or gray goods stage maybe 
offset by the use of special finishes, methods of preparation, and 
other technological developments. 

Processing loss is taken as the amount of waste suffered in 
the manufacturing process through the weaving stage. The following 
percentages were used to represent the average processing loss 
for the several fibers: (1) cotton, 13 percent; (2) wool, 5 percent; 
(3) manmade staple iiber and tow, 4 percent; (4) .manmade fila
ment yarn, 1.5 percent; and (5) textile glass fiber, 13 percent. 

Adjustment of consumption in gross pounds for waste enables 
interfiber comparison on the basis of the quantity of material 
realized and available for use in the manufacture of textile 
pro1ucts. 

The second technical factor is concerned with differences.in 
the typical sheerness or fineness of woven or knitted fabrics made 
from different fibers. This would be reflected in the number of 
square yards of cloth ordinarily produced from a pound of fiber. 
The illustration is given by the Textile Economics Bureau (29), 
that typical apparel cloth made from wool averages less than 2.5 
square yards per pound, whereas that made from cotton or rayon 
averages about 4 square yards per pound and that from nylon, 
probably more than 6 square yards perpound. ThUS, in .an. apparel 
item such as a dress, .it would take much less nylon than wool by 

http:differences.in
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weight for the consumer .to obtain the same.coverage, and on ,this 
basis the utility or equivalent poundage ·of wool will be .less than 
that .ofnylon. Some confirmation of these relationships .canbe 
derived from data 'given in the 1947 Census ·of Manufactures (!§). 
Woolen and worsted apparel fabrics werefound.to average just 
under 2 square yards per pound, cotton apparel fabrics about 
3.5 square yards per pound, :rayon and acetate apparel fabrics 
just under 4.5 square yards .perpound, and nylon fabrics abo.ut 
7 square yards per pound. 

Additional information indicates that the differing weights of 
the various fabrics made from the same. fiber can be divided into 
.several broad categories. For example, the .relative weights of 
tire fabric .made from cotton and nylon filament yarn differ quite 
sharply from those of apparel fabrics made from cotton and nylon 
filament yarn. Nine fiber breakdowns are carried in this report. 
The fabric weight ratios, or the approximate number of pounds 
of cotton, exclusive of waste, required to produce the same yardage 
as a single pound ·of an alternative fiber, are: (1) Rayon and 
acetate filament yarn for uses other than tires, 1.33; (2) rayon 
and acetate staple fiber, 1.00; (3) rayon filament yarn for tires 
--1936-53, 1.40; 1954, 1.45; 1955, 1.51; 1956, 1.. 54; 1957, 1.56; 
1958-60, 1.59; (4) noncellulosic filament yarn for uses other than 
tires, 1.54; (5) .noncellulosic staple fiber, 1.24; (6) noncellulosic 
filament yarn for tires, 2.41; (7) textile glass fiber, 1.70; and 
(8) wool, 0.50. 

The above factors M.'Ve been held constant over time for the 
various types of yarn and fiber except, as indicated,for rayon 
filament yarn used for tires. 

In 1936, production of a new type of rayon known as high 
tenacity rayon was begun. It was designed for use in items which 
require heavy stresses and strains, such as tires. In little more 
than a decade following its introduction, rayon roseto a dominant 
position in the tire cord market. By the end of World War II, 
rayon tire cord and fabric accounted for over 40 percent of total 
production of tire cord and fabric; over 50 percent by 1949; 
and by 1953, manmade fibers had virtually eliminated cotton as 
a competitor in this field. Figures released by the Bureau of the 

http:werefound.to
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Census '(IDfor 19.60 show theper.centage distribution of tire cord 
and fabric production by fiber type to be about as follows: Rayon 
tire cord and tire cord fabrics. 57 percent: .nylon tire cord and 
tire cord fabrics. 33 percent; cotton tire cord and tire ·cord 
fabrics•.9 percent; and manmade fiber chafer :andother tire 
fabrics. 1 .percent. 

A stronger type of rayon. known as super-high tenacity 
rayon, ha.s been introduced .in recent years. Because of its im
proved strength, a smaller amount is needed to provide tires of 
specified strength than was formerly needed with high tenacity 
rayon. Changes in the equivalent factor from 1953 to 1960 attempt 
.to reflect the increased use of super-high tenacity rayon tire 
cord. 

Rayon filament yarn used for tires illustrates the kind of 
change overtime in equivalent factors which could apply to other 
fibers. Although other of the ratios probably also have changed 
;Y!rer time. lack of information prevents the inclusion of specific 
adjustments for these Changes .. Even in the case of rayon tire cord, 
no adjustment is .made for modifications that occurred prior to the 
introductic:lQ of super-tenacity rayon cord. The factor s used in this 
r.eport for the various fibers are believed to represent the relation
ship prevailing in recent years. These considerations apply also to 
the waste factors. 

The factors given above are based in large part on infor
mation obtained from various industry sources. The original work 
of the Textile Economics Bureau (30) provided a atartingpoint. 
For several of the fibers, the final factors differ somewhat from 
those used by the Textile Economics Bureau, Inc. More extensive 
fiber coverage has been achieved and some new information incor
porated. It is important to recognize the approximate and average 
nature of the several factors. They are believed to represent the 
general case reasonably well, but for any specifiC end use the 
discrepancy may be large. Although there were some differences 
of opinion with respect to the magnitude of some of the individual 
factors, there was genera.l agreement as to the indicated interfiber 
relationships. 
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Table 16.--Domestic consumption of rayon and acetate, actual 1/ and cotton ~ 
c.>equivalent pounds, United states, 1920-60 -

Filament yarn Staple Total 

Tires Othe," than tires 
Year Cotton CottonActualCotion CoHon equiva- Actual equiva-Actual : . Actual 1/

1/ equiva- equiva- lent 4/ lent1/lent 2/ lent '~J 


Million Million Million Million
Million Million Million Million 
I~ pounds Rounds pounds pounds pounds r~ I~1920--- fl.O 12.1 8.0 12.11921--- 19.1 28.8 19.1 28.81922--- 24.0 36.2 24.0 36.21923--- 31.7 47.9 31.7 47.91924--- 40.4 61.0 40.4 61.01925--- 57.0 86.1 57.0 86.11926--- 59.8 90.3 59.8 90.31927--- 99.0 149.5 99.0 149.51nu--- 99.0 149.5 0.2 0.2 99.2 149.7192B--- 129.7 195.8 1.6 1.8 131.3 197.6 

1930--- 116.2 175.5 .9 1.0 117.1 176.51931--- 156.0 235.6 1.5 1.6 157.5 237.21932--- 151.1 228.2 3.3 3.6 154.4 231.81933--  211.0 318.6 5.4 5.9 216.4 324.51934--- 202.8 306.2 3.1 3.4 205.9 309.61935--- 264.1 398.8 7.9 8.7 272.0 407.51936--- 0.3 0.5 313.6 473.5 26.8 340.729.5 503.51937---- .9 1.4 285.7 431.4 39.9 43.9 326.5 476.71938--- 3.7 5.9 276.1 416.9 56.0 61.6 335.8 484.41939--- 8.6 13.7 357.3 539.5 99.4 109.3 465.3 662.5 



1940--- 9.4 14.9 381.2 575.6 92.6 101.9 483.2 692.4 
194.1--- 17.5 27.8 430.7 650.4 136.2 149.8 584.4 828.0 
1942 --- 27.6 43.9 443.7 670.0 150.0 165.0 621.3 878.9 
1943 --- 54.3 86.3 44.8.8 677.7 160.6 176.7 663.7 940.7 
1944--- 111.8 177.8 432.0 652.3 163.4 179.7 707.2 1,009.8 
1945 --- 180.1 286.4 422.7 638.3 163.9 180.3 766.7 1,105.0 
1946 --- 201.0 319.6 445.3 672.4 200.3 220.3 846.6 1,212.3 
1947--- 204.3 324.8 461.0 696.1 235.8 259.4 901.1 1,280.3 
1948 --- 232.8 370.2 564.3 852.1 284.1 312.5 1,081.2 1.534.8 
1949 ----, 253.1 402.4 465.5 702.. 9 193.3 212.6 911.9 1,3J 7.9 

1950--- 284.1 451. 7 641.2 968.2 300.0 418.0 1,305.3 1,837.9 
1951--- 305.1 485.1 511.1 771.8 390.2 429.2 1,206.4 1,686.1 
1952 --- 376.1 598.0 433.8 655.0 351.4 386.5 1,161.3 1,639.5 
1953 --- 412.0 655.1 416.0 628.2 339.8 373.8 1,167.8 1,657.1 
1954 --- 312.0 511. 7 383.2 578.6 411.4 452.5 1,106.6 1,542.8 
1955 --- 395.9 677.0 452.8 683.7 546.3 600.9 1;395.0 1,961.6 
1956 --- 327.3 569.5 384.0 579.8 456.1 50l. 7 1,167.4 1,651.0 
1957 --- 295.7 523.4 377.6 570.2 472.6 519.9 1,145.9 1,613.5 
1958 --- 244.4 439.9 399.9 603.8 468.2 515.0 1,112.5 1,558.7 
1959 --- 300.8 541.4 435.9 658.2 520.7 572.8 1,257.4 1,772.4 

1960--- 234.3 421. 7 386.3 583.3 415.4 456.9 1,036.0 1,461.9 

1/ Actual data for mill consumption of rayon and a('etate filament yarn and staple fiber, except for 
tire yarn, taken fl'om Textile Economics Bureau (28, January 1962, p. 26). Estimates of the tire com
ponent of the filament yarn are based on data pubfrslled by the Textile Economics Bureau, Inc., on ship
ments of filament yarn for tires and related uses. Actual domestic consumption data derived by ad
justing mill consumption for U. S. foreign trade in textile products and for consumption of waste fiber. 
The trade balance for manmade textile fiber products was allocated on the basis of relative production 
figures computed from Textile Economics Bureau (28, January 1962, p. 9). The manmade fiber waste 
was allocated on the basis of information provided OyStanley Hunt of the Textile Economics Bureau, 
Inc. 2/ Based on cotton equivalent factors as follows: 1936-53, L59; 1954, 1.64; 1955, L 71; 1956, 
1.74;"1957,1.77; and 1958-60,1.80. 3/ Based on a cotton equivalent factor of 1.51. if Based on a 
cotton equivalent factor of 1.10. ..,"" .... 

http:1958-60,1.80
http:1.74;"1957,1.77


Table 17.--t)omestlc consumption of noncellu10sic and textile glass fibers! .... 
Co)

Actual J:.../ and cotton equivalent pounds, United States, 1940-60 w 

Texhle glass 
Noncellulosic 21 Totalfibe!' 

Filament yarn Staple 

:Year' Cotton Tire Other than ti re CottonI Actual : : Actualequiva- . Cotton equiva1/ : Actual 1/
lent 3/ ~ Actual Cotton Cotton equiva- lent: Actual 1/equi va- equiva- lertt ~/11 1/lent 4/ lent 5/ 

Mil. Mil. Mil. Mil. Mil. I'll i1. Mi1. 1'...1i1. Mil. Mil'. 
lb. lb. .lli.:. .l!L lb. lh lb. J.2.. lb. lb. 

1940---- 1.3 2.2 2.6 4.5 m 0.4 TI 7.1 
1941---- 2.9 4.9 7.2 12.5 1.1 1.5 11.2 18.9 
1942--- 7.3 12.4. 11.9 20.7 3.3 4.5 22.5 37.6 
1943---- ] 3.4 22.8 17.3 30.1 3.8 5.2 34.5 58.1 
lD44---- 15.2 25.8 24.2 42.1 5.1 7.0 44.5 74.9 

1945---- 14.2 24.1 28.3 49.2 5.5 7.5 48.0 00.0 
1946---- 9.0 15.3 31.4 54.6 9.4 12.9 49.8 02.8 
1947---- 4.1 7.0 30.9 67.0 2.0 3.0 45.0 70.6 
1940---- 6.7 11.4 54.6 95.0 4.6 6.3 65.9 112.7 
194D ---- 6.8 11.6 2.2 6.0 67.0 116.6 8.7 11.9 04.7 146.1 

1950---- 20.0 34.0 3.0 0.2 92.3 160.6 20.7 28.4 136.0 231.2 
1951---- 20.6 40.6 4.0 10.9 122.9 213.8 20.7 39.3 184.2 312.6 
1952---- 37.9 64.4. 7.6 20.7 146.9 255.6 44.6 61.1 237.0 401.0 
1953---- 43.6 74.1 17.6 48.0 159.7 277.9 43.5 59.6 264.4 459.6 
1954---- 50.9 86.5 27.2 74.3 175.7 305.7 56.4 77.3 310.2 543.8 



93.7 128.4 426.6 751.1
124.6 46.9 128.0 212.7 370.1 

1955 ----I 73.3 843.9112.4 154.0 476.5
1956 ---- 89.0 151.3 60.5 165.2 214.6 373.4 

1,001.6
154.9 89.4 244.1 228.8 398.1 149.3 204.5 558.6 

1957 ----\91.1 1,034.4264.3 224.1 389.9 154.4 211.5 574.5
1958---- 99.2 168.7 96.8 

744.2 1,340.5
1959 ---- 146.6 249.2 1.29.1 352.4 262.1 456.1 206.4 282.8 

1,364.7204.0 279.5 750.4237.3 141.5 386.3 265.3 461.61960 ----1139.6 

1/ Actual data fOt' mill consumption of noncellulosic and textile glass fiber, except tire yarn, taken 
fl'om Textile Economic BureaU (28, January 1962, p. 26). Estimates of the lire component of the filament 
yam are based on pI'oduction of fire cord and fabric from U. S. Bureau of the Census (31). Actunl domes
ic consumption derived by adjusting mill consumption for U. S. roreign trade in texli~products and for 
consumption of waste ribel'. The trade balance for manmade textile fiber product!! wa!! allocated on the 
basis of relative production figul'es computed from Textile Economics Bureau (28, January 1962. p. 8). 
The manmade fiber waste was allocated on the basis of information provided by stanley Hunt of the Tex
tile Economics Bureau, Inc. 

~I Includes nylon, orion, acrilon, dacron, elc. 

3/ Based on a conon equivalent factor of 1.70. 

4! Based on a cotton equivalent factor of 2.73. 

5/ Based on a cotton equivalent factor of 1. 74. 

6/ Based on a cotton equivalent faclor of 1.37. 

... 
t.> 
t.> 
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The wool relative weight factor was obtained from information
given in .the 1947 Census of Manufactures (36) on the yardage and
weight of fabric production. No consideration is given to the ·effect
of differences in durability and warmth on comparisons .among wool
and the other fibers. Nor is a distinction Inade between apparel and
carpet wool. Further research is needed on this problem. 

Conversion .of fiber consumption from actual pounds to cotton
equivalent pounds requires three steps: 

1. Waste is .eliminated .by use of processing loss
factors given above. This results in estimates
for each fiber of .actual pounds of realizable
fiber. 

2. 	 The pounds of realizable fiber from step (1) are
multiplied by the fabric weight ratios listed
above. 

3. 	The results from step (2) ar.e divided by those
from step (1) minus .the waste factor for cotton,
or 0.87, in order to .complete the transformation
to cotton equivalent pounds. 

Actually the conversion can be, and is, made directly by
combining the three factors into a single ratio for each fiber. The
cotton equivalent ratios for each fiber are: (1) rayon and acetate
filament yarn for uses other than tires, 1.51; .(2) rayon and
apetate staple fiber, 1.10; (3) rayon filament yarn for tires
--1936-53, 1.59; 1954, 1.64; 1955, 1.71; 1956, 1.74; 1957,1.77;
1958-60, 1.80; (4)noncellulosic filament yarn for uses other than
tires, 1.74;(5) noncellulosic staple fiber. 1.37; (6) noncellulosic
filament yarn for tires, 2.73; (7) t.extile glass fiber, 1.70; and
(8) wool, 0,55 .. 

The results .of the conversion of rayon and acetate to cotton
equivalent pounds are given in table 16 and of noncellulosic fibers
in table 17. Aggregate and per capita consumption of all of the
major textile fibers in cotton equivalent pounds is shown in
tables 7 .and 8, respectively. The percentage distribution of the
various fibers in cotton equivalent pounds is given in table 9. 
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It should be apparent that with the informationoll :l:he adjust
ment factors given above the conversion to equivalent pounds c.an 
be made for any of the fibers included in the discussion. 

APPENDIXD 


Adjustment for Temporal chOOfes in Age-Sex 

Composition of Popu ation 


This section describes the .method used to convert population 
to an equivalent basis from the standpoint of individual apparel 
expenditures. 

The initial requirement is information on apparel purchases 
by age and sex. Such material is available from varying sources, 
none of which, however, provides information that is fully repr.e
sentative of the age-sex composition of the entire population. 
All cross-section studies reviewed for this purpose have limita
tions. For some, the age breakdown is too broad, being limited 
essentially to a distinction between adults and children. For 
others, for which a more detailed age breakdown is given, 
problems of restricted coverage exist. For .example, Brew, 
O'Leary, and Dean (.!) give age-expenditure and age-inventory 
detail for white families consisting of a h~sband .and wife and 
no more than 2 dependent children, 2 to 15 years of age, liv
ing in Minneapolis-St. Paul and Meeker and Wright Counties, 
Minn., .in 1948-50. There are three .age breakdowns for child
ren--2-5 years, 6-11 years, and 12-15years--and 5 for parents-
under 30,30-39, 40-49,50-59, and 60 andover. Single in
dividuals over 16 years of age, whether or not members of 
a family, and infants are not included. This study is a.lso limited 
in geographical coverage. In another study by the Bureau of 
Labor Statistics (~, expenditure!,! for clothing for family mem
bers other than husband and wife are given for the following 
age breakdowns: (1) 2-5 years; (2) 6-11 years; (3) 12-15 years; 
(4) 16-29 years; and (5) 30 years and over. No age breakdown is 
given for husbands and wives. Data are shown separately by 
income class, color, geographic area, and family size. This 
survey was conducted in 1936 in selected cities in different 
regions of the country. 



136 

The most compr~hensivesex-age breakdown of clothing ex
pendituresisgiven by WilUamsand Hanson(,£).This is a study
of money rec~ipts and disburs~ments of wag:eearners and
salaried workers covering 12 months within the period 1934-36
.in 42 cities in the United States, each of whiohhad over 5.0,.0.0.0
pOpulation. Conducted under the auspices of .the United states
Bureau of Labc)r Statistics, the study was undertaken for the
primary purpose of updating the weights used in the Bureau's
cost of living indexes..Fflmilies included in the study had to
.meet the following criteria (47, p. 1): "Family incomes of
at least $5.0.0 per year: no receipt of relief, either director
work relief, during the survey year; at leastone earner employed
for 36 weeks and earnings at least $3.0.0; no clerical worker
earning over $2.0.0 per .month or $2,.00.0 per year." 

In .this study, clothing expenditures are shown for 16 age
breakdowns--from children under .2 years of age to adults
6.0 years and over by sex and activity. The age breakdowns
include the following for each sex: (1) children under 5 and at
school; (2) persons at home; (3) wage earners: and (4) clerical
workers. These breakdowns are expressed as relatives to the
annual average expenditure of $56.68 of male wage earners
and clerical workers, .21 through 35 years of age. The data
for each group represent composite averages covering approxi
mately 1.0,.0.0.0 white families and are adjusted for differences
in family size and income. 5.0/ The series on relative clothing
expenditures by age, sex, and occupation are reproduced in
table 18. 

Although limited in the sense that they apply directly to only
a part of the population, the clothing expenditure relatives shown
in table 18 appear best suited for the purpose at hand. In their
use, the assumption is made that they can be regarded as rep
resentative of the population as a whole. The reasonableness of
this assumption was checked by comparing appropriate re
combinations of the expenditure relatives with those calculated
from other studies for which population representation wasbroader but age detail more restricted. On the whole, the comparisons tend to confirm the validity of the assumption. (See page 141.> 

5.0/ The average income of the white families was $1,M6: the
average family size, 3.6 persons. 
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Prior to th~ir use as weights in the conversion of population 
to equivalent clothing expenditure units. the following rough adjust
.ments were made in.the expenditure relatives: (1) A single con
tinuousseriesfor males and for females was obtained by abstract
ing from the a.ctivity differences by age and sex; (2) the age 
breakdowns were regrouped to conform to the age breakdowns of 
the published population estimates. As a .first step. estJmatesof 
the clothing expenditure relatives by single years of age were 
obtained by interpolation between the age group averages given in 
table .1.8. 

The major difference between the four activities for which 
data are available is one of level. As table 18 shows. for most 
of the adult age span the relative c10thlngexpenditures of clerIcal 
workers is highest. followed .in order by wage earners. chilcir'en 
under 5 lUld at school (for the ages for which they overlap the other 
groups• .1.5 through 20). and persons at home. This .ho1dsfor both 
males and females. Changes in expenditures for employed adults 
over the age span are similar. rising to a peak in the late teens 
and early 20' s, and declining thereafter. Except for female wage 
earners,.the decline is gradual. Expenditures for persons at home 
also rise to a peak in the late teens and early 20' s and then decline 
over the entire age span. For men at home, the initial decline is 
relatively sharp but after the middle 20's it tapers off at a moder
ate rate. Expenditures for chilcirenrise steadily and at a relatively 
rapid rate. 

The expenditurer.e1atives for male and female clerical work
ers were taken to represent the expenditure pattern by age of the 
entire working population in the United State~. The selection was 
based on the assumption that the age-expendlturepattern of 
omitted groups tend to avp.rage somewhat higher in level than 
either wage earners or clerical workers, thus offsetting the lower 
expenditures by wage earners than by clerical workers. The 
omitted groups include single consumers regardless ofoccupation. 
business and professional workers, and persons living on farms. 

The next step was.to combine the expenditure relatives for 
the "clerical,""at home," and "in school" groups .into a single 
series for each sex. Weights were computed for this purpose from 
information on the employment status of the popula.tion given .in 
the 1940 Census of Population @y, 38). 
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These weights consist of the percentage ofthe population .14 years
of age and older employed, the percentage in school, and the
percentage not in school or employed, whether for reasons of
unemployment, housekeeping, inability to work because of illness
or disability, or retirement. The percentage in retirement was
used to represent the ".at home" group. The 1940 Census was
chosen because of the pertinent information it provides on
employment status and its relative proximity in time to the ex
penditure survey. 

The employment status weights Were available for 19 relevant
age breakdowns--single years of age for the age group 14.to 24
and 5-year 'agegroups from 25 to 60 and over. These 19 break
downs, shown by sex, are given in table .19. By linear interpola
tion, single years of age were estimatedfor the employment status
percentages for the 25 to 59 age group. ~he percentages by single
years of age were than used to effect the combination of the three
series on clothing expenditure relatives into a single one covering
the full age span. 

Published estimates of the population of the United State.s by
age and sex on an annual basis are given primarily in 5-:year
age groups (32, 33, 35). In only a few instances do these groups
correspond to those of the clothing expenditure relatives as
originally given (See table 18.) Correspondence was effected .in
the following manner: A breakdown of the population of the United
States by single years of age was obtained from the 1940 Census
(37). Using these data as weights, the esti~ates of the combined
series of clothing expenditure relatives by single years bf age
were regrouped to correspond to the usual 5-year age groups
of the annual population estimates. Table 20 gives the results of
these calculations. The .regrouped clothing expenditure relatives
were used to estimate the number of clothing expenditure units
In the population as of July 1 for each year from 1929 to 1960.
These are shown in table 15. 

In evaluating the final results, the data and assumptions
should be kept clearly in mind. The final set of weights are
based on limited information; it required var.ious adjustments,
some necessarily rough. The clothing expenditure relatives apply
directly to only a part of the population at a specific period of 



Table 18.--RelaUve clothing expenditures for persons of different age, sex, and occupatioJl}) 

(Hatio to the $56.68 annual expenditure of male wage earners and 
clerical workers aired 21 and under 36 

Male Female 

Age Under 5 
and at 
school 

At home: Clerical: 
: : 

Wage 
earner 

Under 5 
and at 
school 

: At home: Clerical: 
: : : 

Wage 
earner 

Years 
Under 2--------- 0.19 0.19 
2 and under 6---- .34 .3ll 
6 and under 9---- .48 .47 
9 and under 12--- .53 .56 
12 and under 15-- .63 .77 
15 and under 18-- .80 0.74 1.02 1.02 1.01 0.94 1.08 1.08 
10 and under 21-- 1.01 .00 1.14 1.13 1.28 1.05 1.60 1.63 
21 and under 24-- .57 1.14 1.07 1.04 L66 1.60 
24 and under 27-- .40 1.13 1.00 1.02 1.64 1.46 
27 and under 30-- .46 1.10 .96 1.00 1.62 1.36 
30 and under 36---, 
36 and under 42--

.44 

.43 
1.04 

.94 
.92 
.87 

.96 

.88 
1.58 
1.48 

1.23 
1.07 

42 and under 40- .41 .87 .01 .78 1.35 .94 
40 and under 54 - --, 
5.4 and under 60 -.

.39 

.37 
.80 
.75 

.75 

.69 
.60 
.58 

1.18 
1.03 

.84 

.76 
60 and over----- .35 .65 ,60 .40 .78 .67 

1/ Data based on white families in 42 cities combined. 
Reproduced from Williams and Hanson (47, p. 364). 

..... 
e.> 

'" 



Table 19.--.F;';;lploymenl status of the population 14 years of age and over: .......Perdmtage distribution by age and sex, United states, 1940 o 

I Male Female 
Age . 

. .Employed: 
ffi 

school 
1/ 

At home2/ Employed 
fu 

school 
1/ 

At home2/ 
'-

Years Pet. Pct. Pct. Pet. Pct. Pet. 
14 ----------------- __15 ------- ____________ 
16 ---------- _________ 
17 --------~ ___________ 
18 ---------- _________ 
19 --------- __________
20 ____________________ 

21 ------------ _______ 
22 ---------- _________
23 ____________________ 
24 ____________________ 

25-29 ------------_~ ___ 
30-34 ------------ ____ 
35-39 - --------- ______
40-44 _________________ 
45-49 _________________ 
50-54 _________________ 

55-59 ------------ ____ 
60 andover-------- ___ 

5 
9 

15 
23 
38 
51 
60 
67 
72 
75 
78 
82 
85 
84 
83 
81 
79 
74 
48 

83 
79 
68 
54 
34 
20 
12 

8 
6 
4 
2 
1 

3/
'J/
'J/
"J/
'J/
'J/ 
~I 

12 
12 
17 
23 
28 
29 
28 
25 
22 
21 
20 
17 
15 
16 
17 
19 
21 
26 
52 

1 
2 
5 

10 
23 
33 
37 
39 
40 
38 
36 
32 
28 
25 
23 
21 
18 
16 
8 

85 
82 
71 
57 
31 
17 

9 
6 
3 
2 
1 

3/
!/
-rf/
"J/
"J/
'J/
'J/ 
~/ 

14 
16 
24 
33 
46 
50 
54 
55 
57 
60 
63 
68 
72 
75 
77 
79 
82 
84 
92 

Average _______ 67 9 24 22 9 69 

1/ Eshmated from a 5-pereent sample. See U. S. Bureau of the Census (38). 2/ Includes those 
seeking work, on public emergency work, engaged in housekeeping, unable towork, institUtions,
retired, etc. ~/ Less than 0.5 percent. 

Compiled from U. S. Bureau of the Census (~, p. 90) and (38, .pp. 17, 31). 
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Table 20.-- Clothing expenditure relatives used to 
weight population by age and sex 

Age Male Female 

Years 
Under 5 0.27 0.29 
5-9 .47 .47 
10-14 .60 .70 
15-19 .93 1.10 
20-24 1.02 1.29 
25-29 1.00 1.21 
30-34. .95 1.14 
35-39 .88 1.05 
40-44 .82 .96 
45-49 .76 .85 
50-54 .71 .75 
55-59 .65 .64 
60 and over .49 .43 

Computed from data given 10 Wilhams and Hanson (47) 
and adjusted as described on pages 44 and 47 therein.

time. Where alternative information or procedures were available, 
the selection was made primarily on the basis of personal 
judgment. Obviously, the results .are dependent upon the particular 
choices made. The final series is believed to be an acceptable 
one, but others might be equally acceptable. 

As noted on .page 136, in an attempt to obtain confirmation 
for the assumption that the clothing expenditure relatives given 
in Williams and .Hanson (!!) as adjusted can be taken as rep
rese.ntative of the age-expenditure pattern of consumers in the 
United states over time, comparisions were made, to the extent 
possible, with information from other studies. In general, the 
usual ranking in orde.rof importance in clothing expenditure for 
adults and children by sex is as follows: (1) Female adults; 
(2) male adults; (3) female children; (4) male children; and 
(5) infants(children under two). The adjusted clothing expenditure 
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relatives conform. to this ranking. In addition. relativedifferences
in the ,magnitude of expenditures at the adult level and separately
for the children appear consistent.• This ,does .not hold. however •
for differences be.tween the two groups by sex. Thus. on the .basis
of the adjusted clothing expendit\lre relativ.es. expenditures for
clothing forchi1dr.en (2-15 years of age) are slightly more than
60 percent of those of their adult counterparts. However. infor
mation from other surveys tends to show a smaller percentage
relationship. A comprehensive study reported by the United States
National Resources PlanningBoard (46) shows that average clothing
expenditures per person for boys and girls (2-15 years of age) .in
1935-36 was about 41 and 38 percent, respectively, of that of
men and women (16 years and over). In a nationwide study of
family expenditures .in 1941 (39), this percentage was ,computed
to be about 45 percent for both sexes. 

This difference .in the magnitude. of the relationship between
adults and children .may reflect in part the fact that calculation
of the original clothing expenditure relatives by age and sex
(table 18) was made with family .income and family size held
constant. Using unadjusted data from Williams and Hanson (£).
average clothing expenditures per .person for boys 2to 17 years
of age were estimated to be 55 percent of that oflPen 18 years
and over, and for girls, 50 percent of that of women. Thecorre
sponding percentage for the adjusted data was 70 percent for both
sexes. Other factors that may account for the differences in mag
nitude include differences in the coverage of the several surveys
and the use of information from the 1940 Census of Population for
combining and adjusting the clothing expenditure relatives. 

Some consideration was given to the development of a
separate set of weights or clothing expenditure .relatives for
the post-World War II period. using primarily data reported
in Brew, O'Leary. and Dean (1,). This was abandoned because
of (1) the limited coverage of this survey and (2) the fact that
more similarities than differences were found with the ex
penditure weights calculated from the data in Williams and
lian.son (47). 
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APPENDlXE: DATA USED IN STATISTICAL ANALYSIS 

Table 21.--Factors used in analysis of total domestic fiber 
consumption, United States, 1927 to 1960 

Total domes- : Personal dis- : Index of Inventory
tic fiber :posable income: fiber prices : imbalance ofYear consumption per capita, deflated 3/ :cotton cloth 4/ 

per capita 21 deflated 2/ 

Pounds Dollars Percent Ratio 
1927--- 31.37 869 76.8 :0:44 
1928--- 27.58 84.8891 .10 
1929--- 29.78 930 97.2 -.03 
1930--- 22.68 93.6846 .34 
1931--- 23.68 792 76.8 .14 
1932--- 21.57 668 63.2 .10 
1933--- 27.45 658 56.9 5/ 
1934--- 23.78 719 80.5 75/ 
1935--- 26.14 99.7782 ."2'6 
1936--- 32.36 872 92.9 -.24 
1937--- 33.09 897 80.0 -.70 
1938--- .26.51 73.5839 .34 
1939--- 33.47 906 64.4 .33 
1940--- 35.83 962 i 71. 7 -.20 
1941--- 45.94 1,108 76.3 6/ 
1942--- 49.32 1,250 84.6 0/ 
1943--- 46.15 1,320 92.6 0/ 
1944--- 42.41 1,410 96.7 0/ 
1945--- 40.96 1,398 99.7 0/ 
1946--- 43.09 1,362 104.0 TJ/ 
1947--- 38.96 1,237 108.0 TJI 
1948--- 41.19 1,256 100.2 -."2'7 

1949--- 34.89 1,249 98.7 .46 

1950--- 45.28 1,332 101.2 
 -.20 

1951--- 43.99 1,327 110.5 -.23 

1952--- 41.19 1,339 115.3 
 .25 

1953 --- 41.32 1,383 111.3 -.12 

1954--- 38.03 1.378 105.2 .09 


-.011955 --- 43.01 1,450 109.2 

1956--- 41.22 1,499 112.0 -.12 

1957--- 38.92 1,501 104.5 .13 

1958--- 36.97 1,479 106.5 .23 

1959 --- 42.51 1,526 101. 7 -.04 

1960--- 40.05 1,552 107.7 
 -.18 

1/ Total domestic fiber consumption, less silk, flax, and manmade 
fioe.r waste, in cotton equivalent. pounds, divided by Bureau of Census 
population of the United States on July 1, including Armed Forces over
seas. 2/ Personal disposable income of Department of Commerce 
dividecfby population as described in footnote 1 and deflated by Bureau 
of Labor Statistics Consumers' Price Index' (1947-49=100).. 3/ Index 
of fiber pdces, year beginning previous January, at the prodUcers' 
level. deflated by Bureau of Labor Statistics Wholesale Price Index 
(19.47-49=100). (See table 22.) 4/ Deviations from norm, ratio of 
stocks of cotton cloth to unfilleaorders, average for year beginning 
preceding August. 5/ Data not available. 6f Deviations not com
puted for 1941-47 period. 
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Table 22. - -Index of weighted prices used in .analysis of total fiber consumption, .... 
1920 to 1959 :t 

Year 

Domestic 
cotton 

consumption 
J..t 

: Price per: 
pound for: 

cotton 
'Y 

Domestic : Price per 
wool : pound for 

consumption: wool 
~t it 

Domestic 
manmade 

fiber 
consumption 

5/ 

Weighted 
price per 
pound for 
manmade 

fiber 
6/ 

Weighted 
price yj 

Percent Percent Percent 

1920-----
1921-----
1922-----
1923 ----
1924- - --
1925- ---
1926-----
1927-----
1928-----
1929-----

of total 
88.43 
85.83 
85.32 
85.71 
85.45 
86.67 
87.36 
&7.19 
86.27 
85.64 

~ 
31.2 
12.6 
19.3 
27.0 
26.9 
22.2 
15.0 
16.0 
18.6 
17.8 

of total 
11. 29 
13.50 
13.93 
13.39 
13.18 
11.63 
10.92 
10.24 
10.84 
10.85 

Cents 
38.T 
16.9 
29.0 
37.7 
37.2 
39.4 
33.1 
30.9 
36.1 
31.3 

of total 
0.28 

.68 

.74 

.90 
1. 37 
1. 70 
1.72 
2.56 
2.88 
3.51 

Cents 
466.. 0 
267.0 
280.0 
280.0 
211.0 
205.0 
181. 0 
149.0 
150.0 
125.0 

Cents 
~ 
14.9 
22.6 
30.7 
30.8 
27.3 
19.8 
20.9 
24.3 
23.0 

1930-----
1931-----
1932-----
1933-----
1934-----
1935-----
1936 ----
1937 ----
1938-----
1939-----

85.91 
83.94 
85.50 
84.33 
85.57 
79.63 
81. 99 
83.59 
81.90 
80.14 

12.4 
7.6 
5.8 
9.8 

16.0 
15.6 
11.8 
11.2 
8.2 
8.9 

10.02 
10.83 

8.84 
9.47 
7.94 

12.78 
10.37 

9.41 
8.62 
9.56 

21.1 
14.2 
9.7 

17.9 
22.2 
19.6 
26.7 
30.4 
19.6 
22.9 

4.07 
5.23 
5.66 
6.20 
6.49 
7.59 
7.64 
7.01 
9.48 

10.30 

106.0 
75.8 
65.8 
60.8 
58.8 
56.5 
55.9 
59.9 
49.2 
48.6 

17.1 
11.9 

9.5 
13.7 
19.3 
19.2 
16.7 
16.4 
13.1 
14.3 

1940-----
1941-----

81.08 
79.87 

9.9 
13.3 

8.84 
10.73 

28.4 
35.1 

10.08 
9.41 

49.5 
50.4 

15.5 
19.1 



1942---- 81.44 18.4 9.12 39.5 9.44 53.0 23.6 
1943---- 79.62 19.8 9.62 41.0 10.76 55.8 25.7 
1944---- 77.73 20.3 9.68 41.5 12.58 55.4 26.8 
1945----
1946----

75.30 
73.92 

21.2 
28.2 

10.71 
11.61 

41.2 
41.8 

13.99 
14.46 

57.4 
56.2 

28.4 
33.8 

1947---- 71. 04 32.4 12.12 41.6 16.84 61.3 38.4 
1948---- 68.60 32.1 12.18 46.9 19.22 68.5 40.9 
1949---- 69.65 29.1 10.70 49.6 1.9.65 72.8 39.9 

1950---- 67.97 33.3 10.52 60.7 21.50 75.8 45.3 
1951---- 70.23 39.7 8.28 88.4 21.49 80.9 52.6 
1952---- 68.45 36.6 9.01 53.8 22.54 86.0 49.3 
1953---- 68.22 31.6 8.93 53.9 22.85 85.B 46.0 
1954---- 67.97 32.4 7.69 53.0 24.34 89.5 47.9 
1955---- 65.06 32.2 7.57 44.3 27.37 91.2 49.3 
1956---- 66.46 31. 7 8.30 42.3 25.24 90.4 47.4 
1957---- 64.81 31.2 7.51 51.9 27.67 92.5 49.7 
1958---- 64.77 29.9 7.24 38.5 28.00 92.6 48.1 
1959---- 63.26 31.6 8.17 41.2 28.57 97.4 51.2 

TTJillnual domestic consumption of colton as a percentage of total domestic fiber consumpt:loilless 
sill<, flax, and manmade fiber waste. 2/ Average annual price received by U. S. farmers for all kinds 
of colton prior to 1942, and price fOl' upland cotton thereafter. 3/ Annual domestic consumption of 
apparel and carpel wool as a percent of total domestic fiber consumption as described .in footnote 1. 
4/ Average annual price received by U. S. farmers for shorn wool. 5/ Annual domestic manmade 
TIber consumption as a percent of total domestic fiber consumption as described in footnote 1. 6/ .For 
computing the manmade fiber prices, the prices used for the various staple fibers and yarns were as 
follows: (a) the price of 150 denier viscose filament yarn was used for regular and intermediate rayon 
and acetate filament yarn; (b) 900 denier filament yarn from 1938 to 1941; 1,100 denier from 1942 to 
1950; 1,650 denier from 1955 to 1959 for noncellulosic high tenacity yarn; (c) 70 denier nylon ya'rn 
for regular noncellulosic filament yarn; (d) 1.5 denier rayon staple and tow for rayoh and acetate and 
tow; and (e) 1. 5 denier nylon staple and tow for noncellulosic staple fiber. In computing the index of 
prices, the percentage of total manmade fiber production represented by each yarn or staple fiber 
was computed and this percent was applied to the respective prices as given above. 7/ Accumulation 
of the percent of total fiber consumption represented by each fiber multiplied by respective prices. 
This index was converted to a base (1947-49=100) and deflated prior to use in total fiber consumption 
analyses. (See table 21. ) 

... 
~ en 
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Table 23.--Factors used in analysis of domestic cotton 
consumption, United States 1927-60 

Domestic : ~ersonal : Price per ~ l\.'lanmade ~ Inventory 
cotton con- . disposable . pound of flber con- , bal 

Yea.r sumption : income per: : sumption, : l~ cot~~~ecotion, 
:per capita

];.l 
: capita, de
: flated '!:...! 

. derlated 
3/ 

: per capita: cl th 5/ 
.4/ 0_ 

1927--
1928--
1929---

Pounds 
Ta:29 
24.63 
26.32 

Dollars 
!i69 

891 
930 

Cents 
25.86 
21.96 
30.30 

Ratio 
:0.« 

.10 
-.03 

1930--
1931--
1932--
1933--
1934--
UI35--
1936--
1937--
1938--., 
1939--

19.97 
20.32 
18.66 
23.42 
20.41 
21.23 
26.80 
27.94 
21.64 
26.81 

846 
792 
668 
658 
719 
782 
872 
897 
839 
906 

29',10 
24.48 
17.16 
13.31 
17.34 
31.92 
30.99 
24.02 
21. 79 
15.57 

.34 

.14 

.10 
6/ 
~/
.26 

-.24 
-.70 
.34 
.33 

962 17.67 
1,108 19.08 
1,250 21.14 
1,320 28.14 
1,410 29.40 
1,398 29.63 
1,362 30.34 
1,237 35.07 
1,256 34.61 
1,249 31.49 
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Table 24 .--Facters used in analysis ef domestic carpet weel 
censumptien, United States, 1935-60 

Demestic ; ~ersenal ~ Price per ; it~;:.n~:;-: Inventer 
carpet w?el: .dIspesable. pound ef . sum tien : imbalan!e 

Year ,censumptIen Inceme per' weel,' p ,. f 1 
d': 't d . d fI t d : per ex- 0. weeper expen 1-. capl a, e- e a e . d't I th 5/

t . t 1/' !l t d 2/ 3/' pen 1 ure c 0.ure un! a e 't 4/ - . - - unl _ 

~ Dellars ~ ~ ~ 
1935-- 1.03 782 30.0 -0.11 
1936-- 1.10 872 37.7 -.10 
1937-- 1.09 897 59.9 -.11 
1938-- .66 839 69.8 .45 
1939 -- 1.04 906 50.7 -.04 

1940-- .99 962 65.5 0.01 -.09 
1941-- 1.31 1.108 57.4 .02 6/ 
1942-- .43 1,250 49.6 .08 TI/ 
1943-- .32 1.320 54.8 .09 0/
1944-- .46 1.410 51.8 .13 TI/ 
1945-- .59 1.398 46.5 .13 TI/ 
1946-- 1.23 1.362 44.2 .22 0/
194,7 -- 1.60 1.237 36.0 .06 TI/ 
1948-- 1.93 1,256 31.5 .10 -:3"0 
1949 -- 1.49 1.249 45.0 .20 -.13 

1950-- 1.82 1.332 57.9 .45 -.16 
1951-- .95 1,327 127.2 .62 -.23 
1952-- 1.10 1.33,9 112.7 .96 -.04 
1953 -- 1.24 1,383 63.6 .92 -.03 
1954 -- 1.03 1,378 68.6 1.18 .23 
1955-- 1.19 1,450 72.7 1.93, .02 
1956 -- 1.28 1,499 74.6 2.29 .03 
1957-- 1.14 1,501 73.0 ,2.99 .14 
1958 -- 1.05 1,479 72.8 3.01 .35 
1959 -- 1.49 1,526 52.7 3.97 .11 

1~60-- 1.44 1.552 66.6 3.87 -.00 

11 Demestic censumptien ef carpet weel. divided by clething expend
itw'e unit series as given en page 94. 

2/ Persenal dispesable inceme ef Department ef Cemmerce divided 
bv'13ureau ef the Census pepulatien ef the United States en July I, in
cluding Armed Ferces everseas and deflated by Bureau ef Laber Statis
tical Constimers' Price Index 0947-49= 100). 

3! Annual price per peund, Buenes Aires (Argentina) 5' sand 6's, 
clean basis, year beginning preceding April, deflated by Bureau ef Laber 
Statistics 'Whelesale Price Index (1947-49=100). The price en a clean 
baSis for 1934 and 1935 were estimated frqm greasy weel prices pre
vided by William Reynelds ef the Carpet Institute, inc. 

4/ Censumptien ef nencellulosic staple fiber en a weel equivalent 
basis, divided by clething expenditure unit series. 

5f Deviatiens frem norm, ratio ef stecks ef weel cloth to. unfilled 
oraers, average fer year beginning preceding Octeber. 
~i Deviations net computed for 1941-47 peried. 
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....Table 25. --Factors used in analysis of domestic apparel wool consumption, II> 
United Stales, 1920 to 1960' CD 

. .. .Domestic ap- : P I d' :
parel wool : erson.a IS- : U. S. price Australian : Manmade fiber: Inventory 


Year consumption : posable 1I1.come : pel' pound : price per consumption imbalance 

d.t! per capita, : of wool, : pound of wool, : per expendi- of wool 


per expen lure. d fl t d 21 
lli1it 2;.1 • e a e deflated 3/ deflated 4/ ture unit 5/ cloth 6/ 

~ Dollars Clm1§ Ratio~ ~ 
1920---- 3.22 763 54.1 7/ 7/
1921---- 3.97 665 32.4 "7/ "7f 
1922---- 4.05 756 28.5 "7/ ""fj
1923---- 4.01 845 50.2 "7/ "7/
1924---- 3.22 834 58.6 "7/ ""f/
1925---- 3.13 848 60.2 254.7 7'1
1926---- 3.07 861 56.6 203.3 "7/
1927---- 3.13 869 49.3 207.6 ""fl 
1928---- 2.80 891 51.0 214.2 "7/
1929---- 2.97 930 58.0 199.7 ""fl 

1930---- 2.27 846 46.9 161.9 71
193)---- 2.55 792 35.3 164.7 "7/
1932---- 2.00 668 28.9 164.8 "7/
1933---- 2.59 ·658 21.4 159.2 "7/ 
1934-~-- 1. 76 719 49.2 209.8 "7/
1935---- 3.32 782 41.0 166.5 -o.n 
1936--- 3.22 872 41.0 184.0 -.10 
1937---- 2.91 897 52.8 191.4 -.11 
1938---- 2.24 839 50.2 176.5 .45
1939---- 3.02 906 38.6 159.6 -.04 

1940---- 3.03 962 49.2 187.4 0.01 -.09 
1941---- 5.03 1,108 57.6 189.9 .02 8/
1942--~- 5.36 1,250 61.4 171.9 .08 1f/
1943---- 5.48 1,320 61.8 167.7 .09 1f/ 
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60.7 160.4 .13 8/
1944 ---- 5.02 1,410 
1945 ---- 5.38 1,398 61.4 157.2 .13 TIl 

13/
1946---- 5.24 1,362 50.7 155.8 .22 

49.6 131.6 .06 13/
1947---- 4.47 1,237 -:3"0158.5 .101948---- 4.48 1,256 42.4 

.20 -.1347.5 197.91949 ---- 3.24 1,249 

1950 - --- 4.23 1,332 50.0 188.1 .45 -.16 
.62 -.2369.0 273.31951---- 3.67 1,327 -.04174.5 .96

1952 ---- 3.62 1,339 67.1 
.92 -.0347.2 171.31953 ---- 3.45 1,383 

1.18 .23 
1954 ---- 2.65 1,378 48.9 182.4 

1955 ---- 2.85 1,450 47.4 167.8 1.93 .02 

37.5 140.3 2.29 .03
1956---- 3.00 1,499 .14152.0 2.99
1957 ---- 2.47 1,501 38.9 

.35138.7 3.01
1958 ---- 2.22 1,479 42.7 

30.4 110.9 3.97 .11
1959---- 2.77 1,526 

-.00118.9 3.871960---- 2.61 1,552 36.3 

1/ Domestic consumption of apparel wool, divided by clothing expenditure unit series as described on 

page 94 .
2/ Personal disposable income of Department of Commerce, divided byBureau of Census population of 

the United States on July I, including Armed Forces overseas, and deflated by Bureau of Labor Statistics 
Consumers' Price Index (1947-49=100).

3/ Average annual price received byU. S. farmers for shorn wool, year beginning preceding April, de
flated by Bureau of Labor Statistics Wholesale Price Index (1947-49=100). 

4/ Price, Australian 64's and 70's, good topmaking, clean basis, at Boston, year beginning preceding 
JUlY, deflated by Bureau of Labor Statistics Wholesale Price Index (1947-49= 100). 

5/ Consumption of noncellulosic staple fiber on a wool equivalent basis, divided by clothing expenditure 

units.
6/ Deviations from norm, ratio of stocks of wool cloth to unfilled orders, .average for year beginning 

preceding October. 

7/ Data not avail::ble. 

TI/ Deviations not computed for 1941-47 period. 


... .... 
CD 
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Table 26.--Factors used in analysis of apparel expenditures, 
United states~ 1930 to 1960 

Real. 'apparel Personal 
expenditures disposable Index of 

Year per clothing inc.ome per apparel 
e J<.pendi ture capita, prices 

unit 1/ deflated 3/deflated ~/ 

Dollars Dollars Per&<!iml19.30------- 118.1 846 82.51931------- 110.3 792 82.51932------- 86•.9 668 81.31933------- 82.8 658 83.01934------- 92.3 719 87.8 

1935------- 98.7 782 86.21936------- 105.3 872 86.01937---.----  102.0 897 87.51938-------- 100.8 839 88.61.939------- 109.0 906 88.4 


1940------- 111.4 962
1941-------- 122.6 1,108 

88.8 

1942-------- 125.4 1,250 
88.4 
93.11943-------- 148.0 1,320 91.6194.4------- 156.5 1,410 96.5 


1945------- 169.4 1,398 99.21946------- 166.9 1,362 100.4'1947------- 146.0 1,237 101. 71948------- 145.7 1,256 100.71949-------- 142.5 1,249 97.6 


1950------- 142.8 1,332 95.41951------- 141.6 1,327 96.31952------- 149.1 1,339 93.21953------- 150.2 1,383 91.61954------- 149.5 1,378 90.9 

1955-------- 157.0 1,450 90.6
1956-------- 159.5 1,499 
 90.81957------- 161.6 1,501 88.91958------- 158.8 1,479 88.61959. - - - - - --  165.5 1,526 86.6 

1960------- 171.6 1,552 82.7 

1 f Consumer expenditures for apparel of Department of Commerce, 
diVided by clothing expenditure unit series and deflated by Bureau of 
Labor Statistics Consumers' Price Index for apparel (1947-49=100). 

2/ Personal disposable income of Department of Commerce, di
vioed by Bureau of Census population of the United States on July 1, 
including Armed Forces overseas, and deflated by Bureau of Labor 
Statistics Consumers' Price Index (1947-49=100). 

3/ Bureau of Labor StatisHcs index of consumer prices for apparel 
diVided by Bureau of Labor Statistics Consumers' Price Index for all 
items (1947-49=100). 
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