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industrialization held in Cairo, Manila and Sa.ntiago in 1965—1966
under the sponsorship of UNIDO and the United Nations regional
economic commissions, and g similar symposium held in Kuwait in 1966
under the sponsorship of UNIDO and the Government of Kuwait.

The Athens Symposium was attended by some 600 delegates from
78 countries and by representatives of various United Nationg bodies,
international organizations and other interested institutions in the public
and private sectors, It provided a forum for discussion and exchange of
views on the problems and prospects of the developing countries which

are engaged in promoting accelerated industrial development.

The Symposium devoted special attention to possibilities for inter-
national action and for co-operative efforts among the developing coun-

tries themnselves, and explored the Scope, means and channels for such
efforts.

Studies and Papers on a wide range of problems relating to indus-
trialization were presented to the Symposium—by the UNIDO secre-
tariat and by participating Governments, international organizations
and observers. An officia] report, adopted at the Symposium, has been

! Report of the International Symposium on I ndustrial Development, Athens
1967 (ID/11) (United Nations Publication, Sales No. : 69.I1.B.7).




and the recommendations approved by the Symposivm. Some of the
monographs deal with specific industrial sectors; some with matters of
general industrial policy; and cthers with various aspeots of international
economic co-operation. An effort has been made to make the monographs
comprehensive and self-contained, while the various economic, techno-
logical and institutional aspects of the subject matter are treated within
the ocontext of the conditions generally prevailing in the developing
countries.

Since economic, technological and institutionsal aspects are desoribed
with particular reference to the needs of the developing countries, it is
felt that the monographs will make a distinct contribution in their
respective areas. They are intended as a source of general information
and reference for persons and institutions in developing countries con-
oerned with problems of industrialization, and particularly with problems
and issues of international co-operation in the field of industrialization.
With this in view it was considered that an unduly detailed technical
presentation should be avoided while at the same time enough substantive
material should be offered to be of value to the prospective reader. For
a more elaborate treatment of the subject, the reader is referred to the
selected list of documents and publications annexed to each monograph.

The annexes also contain information on the areas in which UNIDO
can provide technical assistance to the developing countries on request ;
a selected list of major UNIDO projects in the respective fields; and a list
of meetings recently organized by the United Nations.

It is hoped that the monographs will be particularly useful to
Governments in connexion with the technical assistance activities of
UNIDO and other United Nations bodies in the field of industrial
development.

This monograph was prepared by the secretariat of UNIDO on the
basis of material submitted by Mr.R. G. Haour, Director, Compagnie
d’Engineering et de Planification Industrielle Economique et Com-
merciale (CEPIEC) of Paris, serving as oconsultarnt to UNIDO.
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EXPLANATORY NOTES

Billion referg to thousand million,

Dollar ($) refers to US dollar unlegs otherwise 8pecified.
One cent () equals $0.0].

Ton refers to metric ton (1,000 kg) unless otherwise specified,

The following abbreviations ape nsed in this monograph:

ECA Economic Commission for Africa

ECLA Economic Commission for Latin Americg,

FAO Food and Agriculture Organization of the United Nationg

GATT General Agreemen.t on Tariffs and Trade

ICAC International Cotton Advisory Committee

IFCATI International Federation of Cotton and Alljeq Textile
Industries

ILO International Labour Organisation

OECD Organisation for Economic Co-operation and Development
p.a. per annum

PE polyethylene

PP polypropylene

UNCTAD Uniteq Nations Conference on Trade and Development
UNIDO  United Nations Industrig] Development Organization
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INTRODUCTION

range of man-made fibres, there are vegetable fibres yielded by over
2,000 species of plants grown in various parts of the world. Fewer than
50 of these plants, however, are Processed into textile articles to any
significant extent and only about ten are of real commercial importance,

Chapter 1 of this monograph is devoted to trends since 1954 in
Production and consumption in the developing regions and the developed

1




2 TEXTILE INDUSTRY

countries. The analysis shows that consumption of apparel textiles con-
tinues to grow in all parts of the world but that in the developed countries
most of the growth is taking place in those made from synthetic fibres.
While consumption of industrial fibres is still expanding in the developing
countries. competition from synthetie tibres in the developed conntries
has led to a slower rate of growth or in sonie cases to a deeline in con-
sumption.

The developing conntries produce a growing proportion of the varu
and cloth required to meet their consumption of apparel textiles. The
developing countries in the Far Fast have long been the most important
producers of jnte manufactnres: production in that region has been
inereasing. while in the developed countries it has declined since 1963,
Prodnction from hard fibres has likewise risen faster in developing
countrics. taken as a gronp. than in the developed countries.

The more rapid growth of production than of consumption in the
developing countries implics changes in the pattern of international
trade; these are examined in chapter 2. The most marked movement js
in cotton cloth, where the exports of the developing countries doubled
in twelve years. while imports declined.

A description is given to the Long-Term Arrangement regarding
International Trade in Cotton Textiles, which was negotiated under the
auspices of GATT and came into force in October 1962,

Chapter 3reviews the plans and prospects in the developing countries
in regard to consnmmption and production of apparel and industrial
textiles. In the case of apparel textiles, the competition between natural
and mai-made fibres is an important factor and, while some indications
for the future may be given, the margin of possible error is probably
rather large. As regards industrial fibres, the view is expressed that
existing trends in the developed countries towards the use of synthetic
substitute materials are likely to be maintained. Even if the developing
countries continne to utilize natural fibres and t heir consumption expands,
world consumption of hard and soft fibres may well decline, and this is
likely to pose problems for the developing countries which produce them.

Chapter 4 begins by reviewing the major developments in technology
since about 1950. For more than half a century prior to that date,
relatively few changes occurred. The most modern machinery operates
at much higher speeds than were previously possible; materials handling
in the manufacturing stages has been automated. Consequently, the
textile industry is now highly capital-intensive in the industrialized
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countries, but the technology is flexible and developing countries have
the possibility of selecting what is most appropriate to their particular
circumstances.

The economies of scaje and the reduction i ithiv costs obtainable
with sophisticated technology are discussed in the light of studies
prepared by KCLA. It jq pointed out thag lon-integrated plants may
sometimes provide a more econoinic solution than integrated spinning
and weaving mills. The potential advantages and disadvantages of
buying second-hand equipment are set ont. and the conclusion 1 reached
that no general rule cany be laid down.

The growing use of man-made materials affects the texjje industries
of developing countries and may also influence other sectors of their
economies. There is a serioug risk of taking wrong decisions jn long-range
Planning if these technical developments are hot carefully assessed. The
factors involved are analysed in detail.

The chapter concludes with a discussion of the organization of mijl]
production, showing that scientific methods of productior, mmanagement
and effective control of quality at all stages offer considerabje seope for
lowering unit costs.

In the light of the information presented in previong chapters, the
considerations which determine the establishment or modernization of g
textile industry are brought together in chapter 5. Labour and raw
materials are discussed first, since thege inputs generally aceount for
over two thirds of total costs.

The contributions that a textile industry can make to general
industrial development by reason of linkages on the input and output
side are an important consideration, because decisions regarding the
establishment or expansion of textile manufacture should be co-ordinated
within the framework of a national development Plan. Sources of tinance
for investment in textile manufacture are seldom easy to find. and in
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with obsolete production equipment is taking place simultaneously in
several countries of a region.

It is always desirable to prepare a feasibility study before making
a major investment. If financial assistance is to be sought frem an
institution, such a study will always have to be presented. The type of
information and the detailed estimates it should contain are discussed.

The modernization of long-established textile industries that have
become cut-of-date calls for measures both at the national level and at
the level of the individual mill. It is desirable to make periodic nation-wide
surveys of textile productive capacity and its utilization. The information
collected in this way provides a foundation for sound government
planning of development. Each mill management should systematically
review its existing factory equipment and compare performance with
that of new machinery now available. In the light of the findings and
of financial possibilities, plans should be drawn up for the modernization
or replacement of individual items of equipment.

Chapter 6 gives an account of the issues presented at the International
Symposium, the discussions that took place and the recommendations
made concerning the textile industry.

United Nations action to assist the textile industries of the developing
countries is discussed in chapler 7. Field missions to give technical
asgistance lie at the heart of the programine. Nearly one half of the
projects organized hy UNIDO and its predecessor, the Centre for
Industrial Develoj ment, have been concerned with a systematic study
at the national level, in order to provide guidelines for long-term planning.
One third of the projects have been more narrowly concerned with
technical advice, research and development in relation to local conditions.
In 1968 alone, fifteen field projects were completed.
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Chapter 1

RECENT TRENDS IN TEXTILE PRODUCTION
AND CONSUMPTION

Vegetable fibres are yielded by over 2,000 8pecies ot plante grown
in various parts of the world, but less than 50 of them are processed to

Owing to the lack of Comparable statistics for certain products in
Some ocentrally planned economies, it has in general been hecessary to

i}




6 TEXTILE INDUSTRY

exclude this group of countries from “world" totals. They are included,
however, in the case of jute and allied products.

Production and trade data for yarn and cloth made of the various
fibres are not avatlable for many countries. In order to achieve a
comprehensive coverage, production has been estunated by reference to
the input of raw material. except in the case of man-made fibres. Thus,
cotton yarn prodnction = equated with national availability of raw
cotton, ignoring some non-nuili nse and wastage during manufacturing,
The overstatement of output by this method is likely to be between
10 and 20 per cent for a given country, the percentage remaining fairly
constant from year to year.

Except for jute and hard tibres. it is assumed that all yarn nationally
available (that is. estimated production plus net imports) is converted
into cloth. In fact. some yarn is consnmed as such or used to make knitted
goods, carpets ete. A further complication has been imtroduced by the
development of tibre blends (mixtures of cotton or wool with man-made
fibres), the precise content of which is unspecified in output and trade
statistics. An appreciable elcment of estimation must, therefore, be
acoepted as unavoidable.

Clothing and knitwear manufacture are not sufficiently well docu-
mented in most developing countries to permit their inclusion in this
review.

ProbpucTION
Apparel yarn

Recent trends in apparel yaru production are shown in table 1, for
developing regions and the world as a whole. Production in the developing
countries has risen from less than 2 million tons in 1954 to 2.7 million in
1960 and 3.6 millicn in 1966. The fastest growth was recorded in the
African group of countries. but all regions except Latin America showed
notable advances. Production in the developed countries expanded more
slowly than in the developing countries over the twelve-year period as
a whole, but the disparity was much less in the second half than in
the first.

In the developing countries, cotton yarn still averages nearly
%0 per cent of all apparel yarn production, despite a faster growth rate
for man-made fibre yarns. In Latin America, production of woollen and
man-made fibre yarns is appreciable, so that cotton yarn represents
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only about 75 Per cent in recent years, In the developed countries, by
contrast, production of cotton yarn has remained almost static between

1964 and 1966 (only 8 per cent growth); for woollen yarn the increase
was 24 per cent. but for man-made cellulosic fibpe yarn
44 per cent and for synthetic fibre varny

a result. the share of cotton yarn in all
developed countries from 61 to 44 per cei

s the increase wag
1o less than 1,114 per cent. As
apparel yarns has fallen in the
1t over the period.

Industrial fibres

Table 1 also shows production of t
which takes place in the developing countries. Historically, India and
Pakistan have produced most of the world’s jute. Mainland China and,
since 19680, Thailand hav

, jor producers, accounting
jointly for over 20 per cei

it of world output since 1964. Production of
hard fibres is more widely spread-—siga] main

ly in Angols, Brazil, and
East Africa, henequen mainly j i i

he industrial fibres, virtually all of

Apparel cloth

consumes a growing proportion of man

the cotton yarn; by 1964, the proportion had reached 5 per cent for all
developing  countries taken

together. No statistical mformation is
available regarding the

blending of man-made fibres with wool in the
woollen and worsted ofot

h industry, but this js of considerable importance
in Latin America ang the Near Fast

Apparel cloth production in the developing countries increased from
fome 2.1 million tons iy

1954 to 2.9 million in 1960 and
1964, Generally, thig repr

3.8 million in
esented a somewhat faster growth
yarn production, The pr
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12 TEXTILE INDUSTRY

cotton cloth, this rate of increase continued between 1960 and 1966.
Because the developing countries produce a much smaller proportion
of the output of synthetic cloth, the fastest-growing sector, their share
in world production of all apparel cloth barely increased between 1960

and 1966.

Manufactures of industrial fibres

Table 2 also shows manufactures of industrial fibres. The bulk of
jute textiles is produced in the developing countries in the Far East,
where the fibre is grown. Moreover. production in that region has been
growing, while in the developed countries it declined after 1963. Athough
India and Pakistan dominate the industry, production on a significant
scale takes place in Brazil, Thailand, the United Arab Republic and a
number of other developing countries. While sacking continues to be the
most important outlet for jute, hessian for backing tufted carpets of
man-made fibres has shown the most dynamic growth.

In the case of hard fibres, output of manufactures has likewise been
rising faster in developing countries, taken as a group, than in the devel-
oped countries. The developed countries, however, are still responsible
for 60 per cent of world output.

Table 3 summarizes the production of textiles in the developing
countries as a percentage of world production according to type of fibre.

TABLE 3: SHARE OF DEVELOPING COUNTRIES IN WORLD TEXTILE PRODUCTION
(percentage by weight)

1954 1960 1964 1966

Cottoncloth .................... 30.6 36.6 419 42.6
Cellulosic cloth .................. 114 13.5 13.8 14.3
Synthetic cloth .................. 1.1 4.0 4.9 5.8
Woollen cloth ................... 14.6 13.9 15.0 14.7
All apparel cloth .............. 2¢4.4 27.7 28.8 28.6
Manufactures of jute ete.. ......... 78.4 77.2 78.7 83.3
Manufactures of hard fibres .. ..... 20.8 29.5 33.6 40.6
ToraL 35.6 36.9 3s8.6 40.3

Soumcx: Table 2.
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While in the developed countries Some 85 to 90 per cent of textile
production consists of apparel textiles, the proportion is 52 to 55 per cent,
for developing countries a8 a whole and around 45 per cent, for the Far
East region. Most of the difference is accounted for by jute textiles,

ProbucTtivg CAPACITY
Equipment installed in the cotton system

The number of spindles in place declineq continuously over the
period 19391964, although the rate of decrease since 1960 hag been
small. Over this period, the decrease wag 25 per cent in the United States,
45 per cent in the European EKconomije Community and 8¢ per cent in the

been a major geographical redistribution of capacity. The story is similar
in the weaving section, although the number of looms in place in the
developing countries did not grow ags fast as the number of spindles. In
1965 and 1966, capacity continued to expand in the developing regions
but to contract in the world as a whole. Table 4 shows the position in 1964,

TABLE 4: EqQurpMeNT INSTALLED IN THE COTTON SYSTEM IN 1966

Million apindles Thousand looma

n place n place

—— \\“\“_ﬁ» — —
Developing TEJRORS . 37.4 708

Afriea T 2.6 63

Near East ...l 2.3 49

por Bast......... e 23.9 396

Latin America ... /[ 8.6 200
Developed countries ... ... 60.8 1,253

have increased by 70 to 90 per cent. The growth in productivity in
developing countries has been less than this. The technical changes
underlying thege figures are discussed below (chapter 4). In consequence,
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the geographical shift in location of machinery has not been matched
to the same extent by a change in shares of world production.

It must be remembered that fibres other than cottcn are now
employed by the cotton industry to a significant extent. About 25 per
cent of total cousumption of man-made fibres is processed into yarn
on the cotton svstem. Furthermore, over 25 per cent of loomstage
requirements in the cotton industries of developped countries is now met
by man-made (spun and non-spnn) fibres. The enterprises in the cotton
industry no louger depend. therefore, solely on developments in the
consumptioi of cotton for their ceonomic viability.

Equipment installed in the wool system

Information on the installed capacity for wool spinning and weaving
18 s0 scarce for most of the major producing countries in the developing
regions that it is not practicable to attempt the kind of analysis given
above for the cotton system.

In Latin America. where nearly half the woollen textile output of
the developing world is located, Argentina and Brazil have the largest
capacity. The total for the region is somewhat below 1 million spindles
and 40,000 looms in place. In most countries utilization is poor and
obsolescence of the machinery widely prevalent. Some Governments
have organized a programme of modernization to remedy this state
of affairs.

In the Far East, India had over 200,000 spindles and 2,300 looms
in place in 1964. China (Taiwan) and Pakistan are the other main
producers in this region. Morocco, Turkey and the United Arab Republic
are the main producers in the Middle East.

Man-made fibres

In the processing of man-made fibres into yarn, conventional
textile machinery is nsed in some cases. The yarn may then be mixed
readily with yarns of other fibres to give the desired quality. The weaving
process is essentially the same as for cotton. It is not practicable to
separate the production of man-made fihre yarn and cloth from that of
mixtures in which cotton or wool is the predominant fibre. There are,

ther~fore, no statistics for spindleage and lonmage devoted to man-made
fibre textiles.
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Jute and hard fibres

Once the plant hag been harvested and processed to obtain the fibres.
jute, sisal ete. are Spun and woven in mych the same way as apparel fibpeg,

In the Indian jute industry. ¢he nmber of spindes in plaee rose
from 1.2 millio, in 1960 to 1.4 willion in 1964, Over the same period.
the number i, East  Pakistan rose from 122 000 ¢, 169.000. Iy the
weaving sector, Inia had 61.000 loomg in place in 196) and 69 500 i
1964 ; corresponding figures for East DPakistan were K100 and 11 400
respectively. Most of the machinery in Indiq and Pakistan s farrly
modern, Little information js avatlable abont capacity in other developing
conntries.

Mexico, followed by Brazil. is the major produeer of hard fihpe
textiles among the de\'eloping countries. (‘uba, (fuatemala, Haiti an.
recently, Argenting ape other Latin Anerican producers, In the Far
East, the Philippines g the largest ang longest, established produeer,
In Africa, hard fibre textile industries have recently been get up in
Angola and the United Republic of Tanzania. Litt)e information
regarding the capacity of installed Mmachinery jg availahle.

CONSUMPTI()N

Per capitq consumption of apparel textileg

The level of per capita consumption of apparel textiles shows
considerable variation from country to country. The disparity ig partly
a reflection of disparity in the personal incomeg per capita, At low income
levels, clothing s likely to absorh a relatively large percentage of the
additional expenditure made possible by a growth In income: at higher
income levels, however, 4 relatively low percentage of gych additional
expenditure wil] pe devoted to clothing. It is dye to the operation of
this factor that per capita consumption iy hardly rising at all i the
United States. For example, table 5 shows the estimated per capity
tonsumption of cotton goods and man-made fibre goods curing recent
years in g selection of Countries. Woollen textiles have been omitte(
from the Comparison because climatic factorg play such large part in
determining their consumption,

In the foregoing table, consumption is defined as consnmption of
fabrics Plus production of knitted goods, carpets etc., plus net imports

of clothing and made-up articles, A considerable amount of estimation
is included ip many cages.
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TABLE 5: Per capita CONSUMPTION OF COTTON GOODS AND
MAN-MADE FIBRE (MMF) GOODS
( kilograms per capita)

1953 1960 1964

Cotton MMF Cotton MMPF Cotton MMF

United States............ 11.1 4.0 10.2 4.1 9.5 8.5

United Kingdom......... 6.0 2.9 7.2 4.5 7.1 5.8
Netherlands ............. 5.6 1.8 6.2 2.9 6.6 5.0
Italy ...........ccovnin. 2.9 1.0 3.3 2.4 3.4 3.5
Mexico?................. 1.9 0.5 2.1 0.7 2.1 0.7
India? .................. 1.6 0.1 1.6 0.1 1.8 0.2

S8ource: GATT, 4 Study on Cotton Textiles, Geneva, 19686.
3 Cotton fabrics only, not all cotton gouds.

In the industrialized countries, most of the increase in per capila
consumption during the decade took the form of man-made fibre goods.
In the developing countries, there has been a considerable increase in
consumption, although the level is still low, and this has mainly taken
the form of cotton goods. Compared with 18 kg per head in the United
States and 7 to 13 kg in Western Europe and Japan, the average for
Latin America is nearly 4 kg, while the Middle East, Far East and Africa
average around 2.5, 2.0 and 1.5 kg per capita, respectively.

Consumption of apparel textiles

Consumption of apparel yarn has been assumed to be identical with
production of apparel cloth, as shown in table 2, and requires no further
discussion. Estimated consumption of apparel cloth is derived from
production by adding net cloth imports and ignoring changes in stocks.
Table 6 shows these estimates in respect of the developing regions and
developed countries. Owing to inadequate statistical coverage, it has been
necessary to exclude wool from this table.

The consumption of apparel cloth (excluding woollen cloth) by the
developing countries has risen from 2.4 million tons in 1954 to 3.1 million
in 1960, 3.7 million in 1964 and 3.9 million in 1966. Compared with this
expansionn of 64 per cent, consumption in the developed countries
increased by 58 per cent, from 5.4 million tons in 1954 to 8.5 million in
1966. The faster growth in the developing countries occurred in the
period 1954 to 1960. Whereas the proportion of consumption represented
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by cotton cloth has remained close to 80 per cent in the developing
countries. it has fallen in the developed conntries from 70 per cent in
1954 to 63 per cent in 1960. 52 per cent in 1964 and 50 per cent in 1966,
In fact, the rise in consumption of apparel eloth in the developed countries
has taken the form almost entively of the growing nse of man-made
fibres, particularly the syuthetic fibres. By 1966, man-made fibre cloth
consumption in the developed countries had reached equality with
cotton cloth consumption. and within this group svnthetic fibre cloth
had reached equality with cellulosic cloth,

It is believed that consumption of woollen cloth in the developing
countries has cxpanded at abont the same rate as consumption of all
apparel cloth. In the developed countries, however. consumption of
woollen cloth has been almost static.

There are also marked differences in the pattern of consumption
between the various developing regions. In the Far East, nearly 90 per
cent is based on cotton and most of the balance on cellulosics. Cellulosic
fibre is proportionately most important in Africa and Latin America
(about 15 per cent cellulosic and 75 per cent cotton). Synthetic fibre
now accounts for 7.5 per cent in Latin America, under 3 per cent ir
other developing regions. Wool consumption is significant only in parts
of Africa and Latin America.

Table 7 summarizes the share of developing countries in world
consumption of the apparel cloths {other than woollen cloth) from 1954
to 1966.

To estimate regional consumption of apparel textiles as a whole,
rather than cloth, allowance would have to be made for the trade in
clothing and made-up articles. This trade may be expected to assume
increasing importance in future, especially between developing and
developed countries and in both directions. Unfortunately, information
is lacking for many of the developing countries, and a, systematic
treatment of this subject is not immediately practicable.

TABLE 7: SHARE OF DEVELOPING COUNTRIES 1N WORLD
CONSUMPTION OF APPAREL CLOTH
{ percentage by weight)

1954 1960 1964 1966
Cotton ..................... ... 35.1 39.8 43.5 43.7
Cellulosic ..................... .. 19.2 20.1 17.8 18.2
Synthetic ....................... 2.2 4.6 6.3 6.9

SourcE: Table 6.
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Consumption of manufactures of industrial fibreg

As indicated above, most of the raw jute jg made up into
manufactures in the countries where it g grown. The major bart is then
exported to a wide range of countries. About three quarters of exports
are to developed countries. the [nijted States being the largest importer,
followed by the USSR and Australia. In the case of the hard fibres,
most of the making up stil] takes place iy certain develope countries,
and some of the output is then exported. The variety of industria]
products involved, some of which are manufictured from more than

Home consumption of jyte textiles in the two main producing
countries rose rapidly between 1960 and 1964 : by 39 per cent iy India,
from 286,000 to 386,000 tons, and by 25 per cent in Pakistan, from
48,000 to 60,000 tons, Consumption of sisal manufactureg in Brazil
(including sisal pulp for kraft Papers) would seem to have risen from
about 40,000 tons in 1960 ¢o about 60,000 tons in 1964, Likewise,
consumption of henequen manufactures in Mexico has risen from about
55,000 tons in 196 to nearly 70,000 tons in 1964. The Philippines
‘onsumes 8 to 9 thousand tons of Manila hemp manufactures,

More generally, it may be gajq that after the Second World War
tonsumption of jute manufactureg expanded by over 5 Per cent per
Annum until aroand 1958, but the subsequent growth has been under
1 per cent per annum. In Latin America, competition from harq fibres
and the spread of bulk handling techniques has slowed the increage in
demand. In ¢he other developing regions, in Japan and southern Europe,

ontrast, considerable substitution of synthetic fibres for jute in
packaging, carpeting and other furnishings has resulted in 5 slower
increase in northern European ang United States consumption,

After a decade of steadily expanding demand, mainly in the
developed countries, hard fibre Producers ha ve faced a decline since 1964,
which reflects lower output of manufactures in consequence of ¢om-
Petition from synthetics.




INTERNATIONAL TRADE IN TEXTILES

In the nineteenth century, exports of textiles from the first countries
to achieve mechanized production brought substantial changes to the
pattern of trade after a long period of stability. India, for example,
having been for centuries an exporter of hand-woven cotton cloth,
turned into a great importer of machine-made textiles. A very high
proportion of textile production entered into world trade in these years.
Textiles were the largest item, by value, in world exports of manufactured
goods.

In the twentieth century, the aevelopment as textile producers of
Japan and some developing countries—particularly India in the first
half, and since 1950, China (Taiwan), mainland China, Hong Kong,
Pakistan, and the Republic of Korea—has once again led to great
changes in the structure of trade. Some importers of apparel textiles
have become nearly self-sufficient, others are now net exporters. At the
same time, other manufacturing industries in Western Europe and North
America have displayed a more dynamic growth as suppliers of their
domestic markets and as exporters By 1964, in consequence, textiles
and clothing had come to represent only about 11 per cent of the value
of world manufacturing exports, compared with 31 per cent in 1913,

APPAREL TEXTILES

The dominance of cotton began to decline between the two world
wars, in regard to both production and trade, as rayon became a serious
competitor. In the twenty years following the Second World War, the
new synthetic fibres have become important in world trade as a whole,
but remain a minor element in the trade of developing countries.

Table 8 illustrates the trends in imports and exports of apparel
yarn and staple fibre by the developing countries, while table 9 gives
similar information for apparel cloth.

20
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Up to 1960, the developing countries as & whole werc net importers
of some 40,000 tong of cotton yarn per annums; since 1964, the net imports
have fallen to around 4,000 tons per annum. The decline in the net
imports of cotton cloth by these countries is even more Impressive:
from 284,000 tong m 1954 and 206,000 in 1960 o 138,000 in 1964 and
an estimated 89,000 in 1969, Most of this movenient is the consequence
of a doubling of exports in twelyve years,

Net imports of cellulosic fibre (yarn and staple) and cloth by the
developing countries were around 250,000 tong pPer annum betweep
1954 and 1966, witl, a tendency since 1960 for cloth imports to decline.

The developing countries were negligible consumers of synthetic
yarn and cloth in 1954 They imported some 23,000 tons (of which
4,000 ag cloth) in 1960; by 1966, net imports had reached 85,000 tons
(of which 25.000 ag cloth). The growth in yarn imports wag particularly

marked in the Republie of Korea aud China (Taiwan), followed by
Hong Kong and India,

Including the smal] trade in woollen textiles, the developing
countries as a whole were net importers of 584,000 tons of apparel yarn
and cloth in 1954, 553,000 in 1960, 483,000 in 1964 and about 425,000
in 1966, Net imports of cloth are declining, while net, imports of yarn
remain around 200,000 tons per annum. During the period 1954—1966,
exports of yarn and cloth rose from 192,000 to 441,000 tons, that is

by 130 per cent, while imports roge by only 11.¢ per cent, from 776,000
to 866,000 tons,

economies).

By 1964, they had ceased to be net exporters of cotton yarn and
by 1966 of cotton cloth ag well. Yarn exports continued to increase,
but more slowly than imports. On the other hand, cloth imports fell
by 35 per cent. while exports roge by 20 per cent between 1960 and 1966.

Oping countries taken as a group.

Exports of cellulosic yarn and staple by the developed countries
more than doubled between 1954 and 1964, roughly one third of thege
exports go to developing countries, which now import much more
cellulosic than cotton yarn, particularly in the Middle East. The developed
countries’ trade in cellulosic cloth, however, is on g much smaller scale
than their trade in cotton cloth,
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TABLE 10: ImpPorTs AND EXPORTS OF APPAREL YARN, STAPLE
FIBRE AND CLOTH BY DEVELOPED COUNTRIES?
(thousand tons)

Yarn and staple fibre Cloth

_— ————— — ———
1954
Cotton ..................... 52 99 163 438
Cellulosic ........ ... .. °" 119 287 160 131
Synthetic .......... .. . ... 10 10 1 3
1960
Cotton ..................... . 101 123 334 459
Cellulosic ........ .. .1 140 430 72 216
Synthetie .......... .. . ...00"" 73 88 10 19
1964
Cotton ..................... 132 132 391 414
Cellulosic ........ . ~~7"" 247 627 109 194
Synthetic ........, .. " 226 257 32 52
1966
Cotton .................... 157 151 400 296
Cellulosic ... ... . .~"""" 229 605 131 191
Synthetie ... ... .. " 315 442 35 107

Boumce: As for table 8
3 Excluding centrally planned economies.

Trade in synthetic yarn, which wag negligible in 1954, had by 1960
approached that in woollen yarn and by 1966 had come within 10 per
cent of the volume of trade in cellulosics. Trade in synthetic cloth also
grew rapidly, although not as dramatically as that jp synthetic yarn.
The developed countries now export about half as much synthetic as

cellulosic cloth ; this répresents a tonnage similar to that of cloth exports
made from wool.

Exports of woollen yarn by the develoned countries in the period
1960—1966 totalled 70,000 to 90,000 tons, a notably higher level than
Previously. This was, a Consequence of increased trading among those
countries, since exports to developing countries were under 10 per cent
of the total. Qver four fifths of the woollen yarn exports came from
countries of Western Europe. The trade in woven fabrics made of wool
was somewhat greater—in the range of 100,000 to 120,000 tons during
most of the years 1954—1966. Here again, most of the trade was between
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developed countries, and nine tenths of the éxports came from Western
Europe.

i Including the trade in woollen textiles, the developed countrieg
were net exporters of 480,000 to 560,000 tons of apparel textilcg per
annum during the period 1954—1966. Within that total, apparel cloth
tended to represent a diminishing proportion. Both exports and imports
rose over the same period,

While no systematic treatment of the clothing industry has been
attempted in thig monograph, it should be stated here that international
trade in clothing, especially cotton clothing, is expanding rapidly. Both
the developed and the developing countries shared in the 50 per cent
increase which occurred between 1960 and 1964 in world exports of
cotton clothing. China, ('l
have achieved a rapid expansion of exports, although their share of the
world market is gti]] relatively small.

This necessarily brief Summary shows that the structure of inter-
national trade in apparel textiles hag undergone a great change since
the 1950s. In the cotton sector, tho success of developing countries as
exporters brought about situations in some developed countrieg which,
in the view of those countries, caused or threatened to cause “‘disruption”
3 of the market for cottop textiles. While it wag recognized that growing
j opportunities for exports of those products should be provided, it wag
] felt that measures were needed to ensure a reasonablc and orderly
g development of that trade. Under the auspices of GATT, a number of
A
%

!
|

countries concluded the Long-Terin Arrangement regarding Internationa]
Trade in Cotton Textiles, which came into force in October 1962. Thig
agreement wag originally valid for five Years and has since been extended
for a further three years. Including countries which acceded after 1962,
the number of participating countries had reached 33 by October 1968,
of which 13 are developing countries. Participuting countries account
for over 90 per cent of world exports of cotton yarn, over 70 per cent in

the case of cotton cloth and about 0 per cent in the case of cotton
clothing.

The Long-Term Arrangement provides that, as between participating
countries, the quotas established in virtue of Import restrictions shall
be progressively increased so as to reach predetermined levels by the end
of the period of jtg validity, Machinery ig prescribed for setting the
levels of quotag if import restrictions are subsequently introduced because
an importing country judges that market “disruption” has been or

3
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threatens to be caused. There is provision for consultations in order 1
avoid administrative difficulties and damage to the production an
marketing of the exporting country.

Sell-sufficiency ratios

It is customary to measure the relative importauce to a developiu,
country of trade in a given product by a “self-sufficiency ratio”, whic]
is the ratio of national production to national consumption, Wher,
exports are non-existent or negligible, the concept has a clear Ineaning
Some developing countries, however, have now reached the stage
normal to developed countries, where textile products are both importec
and exported. Likewise. the developing regions include some net
exporting countries as well as net importers, and this fact must be borne
in mind when interpreting the self-sufficiency ratio of a developing
region.

Subject to these reservations, the self sufficiency ratios shown in

table 11 provide a measure of the progress made in satisfying textile
demand by local production.

TaBLE 11: SELF-SUFFICIENC Y RATIOS ¥OR APPAREL TEXTILES
IN DEVELOPING REG1ONS
(production as g percentage of consumption )

. Mi wdle Far Latin Al
Africa East East America  regions

1954
Cotton yurn ....... ... ... . 103 100 97 98 28
Cotton cloth ..... . . .. .~"" 39 84 95 93 87
Cellulosic yarn...... ... ... . " 38 10 11 o1 50
Cellulosic cloth ...... . . . .. 23 63 54 85 59

1966
Cottonyarn......... ... .. .. 106 92 89 150 1))
Cotton eloth ........ .. ... vevvs 70 95 103 08 97
Cellulosic yarn ...... .. ... 33 7 63 88 60
Cellulosic cloth . ...,.... .. " 56 73 71 90 78
Synthetic yarn...... . . ... 13 17 21 80 53
Synthetic cloth ....,.... ... 5 8 26 54 28

S0URCK: Tables 1, 2 and 6.
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NoON-aPPaAREL TEXTILES

Jute

Hardly any Indian jute is exported in raw form; in fact, India i8
& major importer of raw jute to supplement itg domestic supplies,
Pakistan, on the other hand, exports in raw form about two thirds of the
jute produced domestically ; the proportion is declining, since mamifacture
is expanding taster thap the production of raw jute.

In the period 1957 1964, the proportion of T ndia jute manufactures
exported was around 80 per eent. while the volume showed a rising trend
only at the end of the period. In Pakistan, the Proportion exported rose
from under 50 to over 70 per cent and the volume increaged about
fourfold. The expansion in Pakistan continued after 1964 whereas
Indian exports declined absclutelv and relative to production

India and Pakistan aceount for almost g exports of jute
rather than varn and eordage. Other manufacturing eountries are
mainly coneerned with meeting home demand. Table 12 shows the

evolution of exports between 1957 and 1966,

TaBLE 12 EXPORTS OF JUTE MANUFACTURES 1957 — 1966

(thousand tons)
1957 1960 1964 1966
India........... . .. 881 862 1,064 739
Pakistan ... 73 181 235 363
Other major producers ... - 109 124 115 115
ToraL ror MAJOR EXPORTERS 1,063 T,ﬁT 7,414 1.21‘7“

Sourck: Commonwealth Bec: etariat, Industrial Pibres.

Hard fibres

With the exception of henequen from Mexico. a high peroentage
of hard fibre production is exported in raw form. Where 1nanufacture
is undertaken in the producing country, ijt jg generally confined o
domestic needs. Mexico, however, the largest manufacturer in the
deve]oping world, exports some 55 per cent. of jta cordage output. A
similar Proportion applies in the Philippines, although the volume js
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much lower. The United States is the main destination of exports ir
both cases.

While the developed countries export manufactures of hard fibres
Particularly to other developed countries, there are practical difficulties
in the way of documenting this trade statistically.

VALUE oF INTERNATIONAL TRADE IN TEXTILES

GATT estimated world exports of textiles at $7.7 billion and of
clothing at $2.15 billion in 1964. In the case of textiles, the developing
countries exported about one seventh of the world total; China (Taiwan),
Hong Kong, India, Mexico, Pakistan, and the United Arab Republic,
together exported textiles to the value of $938 million, equally divided
between developing and developed countries. India alone contributed
half the developing world’s textiie exports to the developed countries,
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Chapter 3

PLANS AND PROSPECTS
IN DEVELOPING COUNTRIES

APPAREL TEXTILES

Estimates of consumption and production of apparel fibres ag a group
are subject to a smaller percentage error than estimates relating to any
one of the fibres. In terms of the equipment needed for spinning, weaving
and other textile processes, a close assessment of the relative shares of
cotton. cellulosic and synthetic man-made fibres and woo] ip total
consumpaon is of limited importance. It should also be appreciated
that the practice of manufacturing cloth blended from two or more
different fibres is likely to increase. The usual statistical practice is to
classify a fabric of mixed fibres to the fibre constituting over 50 per cent
of the content. Production and trade figures for certain counti.es are
established on this basis, However, in order to include a8 many countries
as possible, the data presented in this monograph are largely deduced
from the production of fibres. Strictly speaking, therefore, any forecasts

When the source of supply of raw materia] ig considered, particularly
the cost in foreign exchange if the material is imported, the probable
trend in consumption of the various fibres is of considerable moment,
An attempt must therefore be made to assess separately the prospects
for each of the iibres. Since exports to developed countries are a significant
element in the textile production of some developing countries, trends
in consumption in developed countries cannot be ignored in this
assessment,

Cotton

The future expansion of cotton textile production in developing
regions will depend far less on the possibility of further import substitution
than on the growth in domestic consumption and on the possibilities of

29
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exports to developed countries, because, with the exception of A
the devcloping regions are already almost self-sufficient. in cotton
Or are net exporters,

In the matter of export potential. the general opinion is that i
developed conntries svnthetic fibres will continue to gain ground at
expense of cotton. Cellule sie man made iibres. which were the fire
compete with cotton, accounted for abont 17 per cent of 1oty
consnmption during the 1950, and thejr share of the tota SECNe(
have beeome stabilized. From 1960, however: their shaye again
steadily. reaching 21 per cont i HO66, Recent teehnieal developm
have greatly increased the versatility of cellnlosie fibres. undouhte
strengthening their ability to compete in the apparel textije market
only with cotton bt al with synthetie fibres. The outcome of
competition will be determined by the future evolution of relat
prices as well ay by the performance of the tibres. Taking all these fact
into account. and assuming a substantial growth in total consumpt;
of apparel textiles but g decline in the share of cotton. it scems like
that the consumption of cotton textiles in the developed countrieg W
continue to increase, although very slowly.

In the developing countries, the proportion of cotton iy text.
consumption may be expected to remain higher than in the develop,
countries but. also to continue to decline. Any forecast of tota] consumptic
of all fibres is very sensitive to assumptions made about future leve
of income. In g forecast for the next ten or fifteen years, an optimist
set of assumptiong about national Income may well prodice figure
between 15 and 30 per cent higher than thoge based on a pessimistic se
of assumptions. On any likely assumptions, however, the consumptio
of cotton textiles in the developing regions should continy.. to rise at
faster rate than iy, the developed countries and reach 50 per cent o
total world tonsimption xome time between 1975 and 1980.

Productive capacity in Asia is likely to increage substantially, since
the major Importers within the region, namely, Ceylon, Indonesia,
Malaysia and the Philippines, have each declared ag part of their general
development poliey their intention to achjeye solf—sufﬁciency in cotton
textiles, Consoquently, the eXisting major exporters in Asia, in particular,
China (Taiwan), Pakistan and the Republic of Korea, will be forced to
rely even more heavily than in the past on exporting to the developed
countries. Much will therefore depend on the textile trade policies adopted

by the developed countries when the GATT Long-Term Arrangement
Comes to an end in 1970,
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frica, In Latin Anierica, there is little scope for further import substitution.
cloth The problem recently has been ay cxcess of productive capacity, inclnding

much imderutilized and outdated equmipment. rather than any shortage
i the of manufacturing facilities. Modernization and replacement of existing
it the factory equipment. should enable most - Latin- American countries to

st to meet the growth in demand for NNy yvears to come,

mill In Africa. the United Arab Republic has heen the only exporting
d to conntry of significanec; no other country has approached self—sufﬁ('iency
rose m - cotton textiles. Among the cotton-growing conntries. however,
letits Ethiopia and the Snudan are rapidly expanding the mannfacture of
edly cotton textiles. and the conntries of the Kast African Common Market
hot have firm investment plans to establish integrated mills. Many African
this conntries. however. still provide too smail a niarket to support a moder
tive textile industry nnless sales within a subregional gronp can be arranged.
tors

Production has been growing faster in Africa than
region. Between 1960 and 1964, outpnt increased by 46 per cent or, if
A the Cuited Arab Republic is excluded. by more than 100 per cent. The

(ijovernments of the developing African countries are well aware of the
scape for import substitution iy the field of cotton textiles, and many
studies of the problems involved in establishing a textile industry have
beeu prepared by ECA. The achievement of self-sufficiency during the

1970s. however, would require far greater investments than have been
nceded in the recent past.

in any other developing

The Middle East has large resonrces of cotton fibres and a textile
indnstry which has generally evolved from illage handicraft production
into a number of gmall manufacturing enterprises, although there ape
some larger plants constructed with government finance. None of the
major producing countries in the area has published detailed plans for

future expansion. In the recent past, output has risen by nearly 7 per
cent per annum.

Cellulosic man-made fibres

Consumption of cloth made from cellulosic man-made fibres in the

developing regions has shown signs of levelling off since 1964, while the
consumption of cloth made from synthetic fibres has continued to expand
rapidly. A similar Pattern of consumption may be observed in the
developed countries. It js probably too soon, however, to deduce that
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the proportion of cellulosic man-made fibres in textile consumption
ocontinue to decline in the developing regions.

Nearly 20 per cent of cellulosic cloth consumption in the develo
regions is currently met by imports, compared with about 30 per cen
1960. The proportion may be expected to continue to decline. Excep
Latin America. about one half the production of cloth is baged on impo:
yarn or staple tibre. Known expansion plans may bring Latin Ame
close to self-sufficiency in cellulosic man-made fibres, but elsewt
considerable dependence on imports will continue for some years to co

Synthetic fibres

Although penetration of the market for apparel textiles by synthe
fibres has been far less extensive in developing than in developed countr
the rate of expansion is impressive. Latin America is the developi
region where the penetration hag been greatest; this region has a

made most progress in manufacturing synthetic fibre to meet the nee
of consumption.

Whereas the statistics might be interpreted as showing that synthe
fibres had gained in the developed countries at the expense of bo
cellulosic fibres and cotton, it is doubtfu] whether in the developi
regions very much ground has been gained by synthetic fibres at t]
expense of cotton. The higher price of synthetic cloth and its availabilit
from local sources are relevant factors in estimating future trends, |

, may have t
await the channelling of savings into the construction of plants fc

synthetic fibre production on the scale required to match
Whereas cellulosic man-made fibre production can utilize indigenov
raw materials such as cotton linters and wood pulp, the manufacture ¢
synthetic fibres requires imported raw materials unless a petrochemics
complex has been established locally. Even the large-scale importatios
of synthetic yarn, however, may in some cases be preferable to establishin,
8 small-scale integrated production plant, particularly for a developiny

country able to export the finished cloth and clothing to developec
countries.

consumptior

In view of the heavy investment required merely to maintain self-

sufficiency in the synthetic fibre field, the expansion of consumption of

e
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synthetic textiles in the developing regions will probably be accompanied
by an increase in the volume of imports of synthetic yarn and, to a
lesser extent, of imports of raw materials for manufacturing synthetic
fibre.

Wool

The general trend in the world’s wool industry is one of very slow
expansion. In the developing regions, the proportion of wool used in
apparel textiles has been declining. For climatic reasons, the wool industry
is relatively insignificant in Africa and the Far East and relatively
mmportant in Latin America; in the Middle East, wool for;s 17 per cent
of total yarn output. In many developing countries, information
concerning the wool industry is either incomplete or considerably out of
date, so that it is hazardous to forecast future trends. FAO, however,
has conducted considerable research into the future demand for wool.
In & study published in 19671 FAO estimated that in the ten years
1966-—1975 annual wool production would grow by 1 to 2.5 per cent
in the developing countries, by 2 to 3 per cent in the developed market
cconomies and by 5 to 6.5 per cent in the centrally planned economies,
It was estimated that annual demand (excluding the centrally planned
cconomies) would increase at between 1.2 and 2.3 per cent, depending
on the assumptions made about the growth of national income. Annual
demand in the developing countrics, however, was expected v grow at
between 3.3 and 5 per cent, compared with only 0.9 to 1.8 per cent in
developed countries. It was also anticipated that the balance of trade
in woollen textiles of developing countries would be favourable in 1975
as a result of increased exports, compared with a net deficit in
1464—1965.

Both India and Pakistan, which have been largely dependent on
imported yarn, have ambitious Plans for expanding their production of
woollen textiles. It may prove feasible to expand local production of
yarn and to import more raw wool, concurrently with such expansion.

In Africa, the consumption of woollen textiles is extremely low
outside the three producing countries— Algeria, Morocco and the United
Arab Republic. Little change is foreseen in this situation.

* FAO, Monthly Bulletin of Agricultural Economics and Statistics Novemnber
1967,
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Conelusions

It must be evident from the foregoing discussion that the cont
of various fibres in the consumption and production of textiles will
the result of the interplay of a nmnmber of factors. Moreover,
consumption pattern in particular developing countries will be influen
by the decisions reached in regard to the production of man-m
fibres.

The cffeet of the trends that have been discussed in this sect
may be illustrated by table 13 comparing the pattern of consumpt
in 1966 with the type of pattern that may emerge by 1975. The ta
should be regarded as impressionistic rather than as an attempt a
detailed forecast.

TABLE 13: THE CHANGING PATTERN OF CONSUMPTION OF
APPAREL TEXTILES: ESTIMATES FOR 1966 AND INDICATIONS FOR 1975

(thousand tons)
Developed couniries Developing couniries
1966 1975 1966 1975
Cotton ...............covvvn.n. 4,200 4,500 3,300 4,500
Cellulosic fibre . .................. 2,100 2,300 480 600
Synthetic fibre . .................. 2,100 5,000 160 400
Wool ..............ooivuii .. 1,000 1,100 150 200

As regards the production pattern, it seems probable that t
developing countries as a whole will manufacture well over 90 per c
of indicated cloth consumption in 1975. In the case of cotton, they m
even become net exporters to the developed countries. About one th
of cellulosic man-made fibre and one half of synthetic cloth consumpti
may be imported from the developed countries.

JUTE AND ALLIED FIBRES

FAO has made detailed studies of trends in the consumption a
production of jute,® on which the following remarks are based.
The chief alternative use for land under jute cultivation is rice, a

* FAO, Agriculturadl Commodities: Projections for 1975 and 1985 and Mont
Bulletin of Agricultura! Economics and Statistics December 1967.
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the allocation between these two uges is determined mainly by price
expectations and anticipated crop yields. Since demand for rice is
expected to grow faster than demand for jute, it is considered unlikely
that the area under jute cultivation will greatly expand. Nevertheless,
an improvement in yield may result in higher output by 1975,

Consumption of jutc manufactures is expected to continue to
cxpand appreciably in the developing countries, espccially in thoge
countries where jute is grown. Rou ghly one half of world consumption,
however, takes place in the developed countries (including the USSR
and the centrally planned economies of Eastern Europe), and the prospect
in this group of countries is for g stagnation or cven a decline in
consumption, assuming that jute continues to lose ground to substitute
materials in both its main end-uges (see chapter 4). There 18, therefore,

a sericus danger of excess supplies of raw jute in relation to requirements
by 1975.

While other minor uses of jute exist, they seem unlikely to develop
iuto large-scale outlets in the future, Research may bring new uses to
light, but it is impossible to say whether they would be legs susceptible
to the competition of synthetic materials than the known uses of jute.
India and Pakistan both have plans to increase the output of jute
manufactures; other developing countries may tend to do the same in
order to stimulate economic development and save foreign exchange.
Increasing competition and excess manufacturing capacity may well

 resnlt.

The conclusion seems almost inescapable that tie price of jute
manufactures will tend to decline. It may well be that the importance
of export trade both in jute manufactures and in raw jute will decline
in the future, until most of the world’s jute is consumed in the countries
where it is cultivated. It is not suggested, however, that there will be
a sudden rapid decline in the use of jute. On the contrary, in many
developing countries its use may continue to expand for many years,

while consumption in the developed countries levels off and then begins
to decline.

HARD r1BRES

FAO has likewise done much research into the future demand for
hard fibres.> As in the case of jute, there is growing competition from
synthetic material. The FAQ study group estimated that world demand

3 Hard Fibres Projections for 1975; for full reference see annex 3 under “Food
and Agriculture Organization”".
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for the main categories of hard fibre products would decline in the te
years to 1975 unless hard fibre prices remained consistently lower tha
the levels of 1967. These estimates were made on the assumption of 1
technological change: the search for new uses, if successful. could alt

the perspective.

Suitable land for growing hard fibres is not a limiting factor in mo
producing areas. and supplies wouid tend to adjust upward or downwar
to a period of high or low prices. Grave social problems might aris
however, in couutries where predominantly small holdings were rendere
uneconomie by low priees,

Expansion of local manufaeturec may ease the problems create
by a production surplus in developing countries which have hither
exported hard fibre as such. In most cases, however, the loss of expo
earnings will be serious unless export markets can be developed for tl
manufaetires. This will not be easy in the case of traditional hard fib
products, owing to keen eompetition from existing manufacturers ar
from synthetic substitutes.

In this situation the search for new outlets which would consun
large quantities of hard fibre and are not subject to the threat
competition of synthetics assumes great importance. This matter
discussed in chapter 4.
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Chapter 4

TECHNICAL AND ECONOMIC FACTORS
OF RELEVANCE TO DEVELOPING COUNTRIES

THE MANUFACTURING PROCESS

Many different machines are used in the transfo
man-made fibres into cloth. No attem
comprehensive description of the proce
indicate briefly the basic stages in textil
to recent developments in technology.

rmation of natural and
pt is made here to provide a
88; it is desirable, however, to
e production and to relate them

Cotton spinning

The pre-marketing process of ginning separates the lint from the

cotton seed. The tightly packed bale which is delivered to the mill still
contains, however, a considerable quantity of impurities.

short-staple system is the simplest of the conventiona]
converting fibres into yarn. The four basjc stages

Opening, blending and cleaning,

The cotton or
processes for
of production are:

Further cieaning and parallelization of the fibres to form a sliver;

Making the sliver homogeneous, thinner and more coherent ;

Spinning the yarn and preparing it for weaving.

After the beating and screening operations of the first
cotton emerges as a lap or continuous she

machine further separates the fibres and removes the remaining

impurities. For fine yarns a combing machine then removes the short
fibres and lays the remaining ones parallel.

stage, the
et of loose fibre. The carding

The slivers, emerging from the cards, undergo the processes of

doubling, drawing and roving—the latter imparting a slight twist.
They are then fed into the spinning frames. Depending on their end use,

weft yarns are sometimes and warp yarns are generally doubled; both
arc wound onto cones.

37
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Wool spinning

After scouring to remove grease, wool can be spun into yarn eithe
on the woollen or the worsted system. The former is a relatively sho
process resulting in a yarn in whicl the fibres are disposed at rando
angles to one another: the latter gives a smooth yarn. tightly twistec
with a high degree of tibre parallelization.

Processes in prineiple not very dissimilar from the cotton syster
remove impurities and card, comb and form the wool iuto slivers or top
which are then drafted in a series of drawing operations and spun int
yari.

Man-made filament yarn and staple fibre

All man-made fibres are produced in a basically similar fashio
whether the raw mat cial is a natural polymer (cellulose) or a synthet
one (polyamide, polyester, acrylic and so forth). After melting
dissolving into a liquid. the material is extruded in the form of continuo
filaments whose thickness depends. inter alia, on the diameter of tl
holes in the spinneret.

Specially designed machines produce yarn from the continuon
filaments. In an alternative process, the filaments are cut into stap
fibre of predetermined length. These are then spun into yarn of any
the conventional spinning systems. The continuous filament tow me
also be converted directly into top. This is done in a so-called tow-to-tc
converter.

Other natural fibres

Leaf and leaf-stem fibres, such as sisal, henequen and abaca a
obtained by scraping the pulpy material away from the plant. Vario
decorticating machines perform this operation, ranging from larg
expensive stationary machines on plantations to small transportable one

The bast fibres (flax, hemp, jute and allied fibres, ramie) are obtain
by soaki:ag—or “‘retting”’—the stalks for a long time in water until t|
fibres have been separated by a biological process.

The spinning process for all these natural fibres involves cleani
and laying the fibres parallel in a homogeneous sliver, essentially
in the cotton system.
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TECHNICAL AND ECONOMIC FACTORS

Weaving

The spun yarn must first be prepared for weaving. The weft has
to be wound on a pirn if a shuttle loom 18 used. The warp threads are
assembled as required in a warping machine and are then usually
~trengthened against abrasion in the loom by sizing. In the loom the

warp threads are alternately raised and lowered and the weft threads
passed between them.,

The weaving process is substantially the same whether natural or
man-made fibre yarn or a yarn blended from several different tibreg iy
cniployed. The same mill Inay at various times weave cloth from a wide
variety of fibre yarns. Roils of cloth are transferred from the looms to the
clothroom, where the fabric is inspected and mended: the yvardage is
then measured and the Pieces are weighed and packed,

REcENT TECHNOLOGICAL DEVELOPMENTS

After more than half a century of technological stagnation, the
production capacity of textile machinery has increased dramatically
since aboat 1950, Traditionally. textile manufacture has been a labour-
intensive industry. The rising cost of labour in the developed countries
Wi a strong ineentive to produce machinery opera.ing at higher speed
or combining a number of processes, and to introduce the automated
handling of materials between processes. As a result, textile manufacture
can now be a highly capital-intensive industry, and the machinery
installed may become obsolete long before it is worn out. 1n these
circumstances, a high rate of utilization of machinery must be
continuously achieved in order to make profits and thus to re

‘invest in
machinery emhodying the latest technical wlvances,

This does not mean that the developing countries have to adopt the
Most modern and sopbisticated technology. On the contrary, it means
that they have a wider range of machinery than in perhaps any other
indusiry to suit the particular ratio of capital to labour cost, the
availability of skills and the size of the market. Many developing countries
need guidance in exercising this choice wisely, and the United Nations
has sought to provide technical assistance in this respect (see chapter 7).

A brief doscription of the main directions in which technological
development has taken place is given below.
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Cotton spinning

In bale opening aud cleaning, new machinery has been developed,
the manual feeding of the blending feeders has been eliminated and the
cards can be fed direct from this stage, thus eliminating the scutcher.

The introduction of metallic card clothing was o significant
improvement in cotton processing. Rapid advances in card design have
raised the throughput obtainable to over 20 kg per hour, compared with
under 5 kg in 1950. The output of combing machinery has likewise risen,
from under 4 kg to over 20 kg per minute.

The carded slivers can be transported automatically to the drawing
frames, and it is possible to spin directly from the draw-frame sliver by
the so-called ultra-high drafting system, thereby climinating roving.
The delivery speeds of drawing frames (about 30 metres per minute in
1950) now exceed 400 metres per minute. In 1950, ring spinning frames
operated at 7,500 rpm; the current operation is at 12,000 to 15,000 rpm.

Although still under development, mention should be made of
break or open-end spinning, which represents a new processing concept.
Instead of the conventiona!l system of spindle/ring/traveller, the spinning
is carried out on this machine by centrifugal force.

Wool spinning

As with cotton spinning, there are new techniques involving higher
speeds and higher drafts. These require better-quality wool. Better
methods of testing now make it possible to predict with a high degree of
accuracy the yield in scouring greasy wool and in carding.

Worsted spinning

Carding machines now work faster and are more efficient at removing
burrs. The number of steps in the production of the top has been reduced,
and greater evenness is obtained. Very high drafts may be utilized, and
it is possible to process both oiled and dry mateiials, twisted or untwisted.

Jute and hard fibre processing

Shortage of water in some countries makes it desirable to find an
alternative to retting for jute. The soft fibres are often too fine for
mechanical decortication, which can lead to unacceptably high losses.
Alternative means of separating jute fibres are under development.
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Hard fibres can now be decorticated by automatic machines in place
of the hand-fed raspadors. Such machines, however, are usually expensive
and may require mechanical trausport for the leaves. The alternative of a
smaller but transportable automatic machine is under investigation.

Man-made fibre spinning

The use of the tow-to-top conversion technique has already been
mentioned. The other main development in spinning man-made fibres
has been the texturizing of synthetic fibres and yarn. Texturizing
completely eliminates the conventional spinning processes, and the
resulting bulk yarn can be used for a great variety of purposes.

Weaving

The weft yarn can be spun directly onto loom pirns instead of first
being wound onto regular spinning bobbins. Automatic devices knot,
successive feed package ends and repair yarn breaks. Warping machines
currently operate at 750 to 900 metres per minute (500 in 1950) and have
automatic devices for warp knotting and threading, drop-wire pinning
and reeding. Synthetic sizing compounds have reduced or even eliminated
the drying chamber of the 8izing machine. The preparation of size may be
automated, with control of stretch and moisture, leading to closer control
of fabric quality and weaving efficiency.

Of all the equipment used in conventional cotton manufacture, the
loom is the item whose design fluctuates most widely. The automatic
shuttle lnom is the basic level of modern weaving technique. The addition
of manual battery filling or box loading of the shuttle constitutes the
second level of sophistication. The automatic ioom equipment with itg
own pirn winder eliminates the need for battery filling. Finally, there are
the shuttleless looms which feed weft yarn directly from large packages
and can weave two fabric widths simultaneously. Propulsion of the weft
is achieved by air or water jet or on the rapier or yarn carrier principle.

These devices permit a very sharp rise in weaving speeds, altliough with
some loss of machine versatility.
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CoST OF MODERN TECHNOLOGY

Many of the technological developments described above require
heavy capital investment. At the beginning of the century, a loom
might be bought for $60; a modern shuttleless loom can cost over
$10,000. Admittedly, this is an extreme case. Heavy capital expenditure
on the most modern equipment is economically justified if the resulting
high output can be marketed and if high labour costs can be cut by
installing the equipment. An OECD study published in 1965¢ showed
that a modern textile mill in Western Europe working on three shifts
required a capital investment of from $15,000 to $25,000 per employee
and that a mill with 10,000 spindles should be regarded as the minimum
balanced unit. In Canada, where labour costs are highcr, the investment
per employee is about $38,000 and the minimum economic unit would
be in the range of 20,000 to 30,000 spindles. In the United States, the
capital/labour ratio reaches $50,000 per operative.

ECONOMIES OF SCALE: APPAREL TEXTILES

With the latest technology, the installation of 10,000 spindles
implies an annual production of some 2,000 tons of yarn. In manj
developing countries, this output would supply the annual textile need:
of over 1 million inhabitants. It is therefore of great importance tc
establish whether the trend towards large-scale production units, s8¢
marked in the developed countries, must be followed by the developin
countries in order to achieve competitive costs of production and ai
acceptable rate of return on capital invested.

Economies of scale fall into two distinct categories. First, there ar
those which arise from the possibility of organizing the manufacturin,
process more efficiently when the volume of output increases, but withou
the processes themselves undergoing any fundamental change. Machiner
and equipment are available in a limited range of sizes, and sometimes th
minimum size may have a productive capacity greater than requirec
It is rarely possible to balance the productive capacity of equipmen
at each of the many stages of manufacture, and there will always b
gome idle machine time. As the installed production capacity grow:
however, there is a reduction in the proportion of machine time whic

& Modern Cotton Industry; for full reference see annex 3 under ‘‘Other sources
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must be idle, even when the plant as a whole is operating at maximum
output. Larger machines, producing a larger output, need not require
more operatives to attend them. Economies can be expected in respect
to machine maintenance, stocking of spare parts and so on.

A theoretical study published by ECLA in 19665 investigated the
significance in integrated cotton spinning and weaving plants of this
category of economies of scale. The study was baged on up-to-date
technical practice in Latin America in 1964, excluding the very latest
innovations. Twenty-four models were constructed, based on mills of
eight sizes and three alternative types of cloth. The size of mill ranged
from 2,000 to 100,000 spindles, with corresponding weaving equipment,.

This size range is fully representative of the range to be found in the
Latin American textile industry,

Except for one cloth type (a fine combed fabric), the unit produection
and unit investment costs for a mill with as few as 6,000 spindles were
only 6 to 11 per cent higher than for a mill with 100,000 spindles. Unit
production and investment costs rose sharply as capacity decreased
from 6,000 to 2,000 spindles. On the assumptions made in the ECLA
study, therefore, the minimum economic size associated wiih this level
of technology would be a little below 6,000 spindles. As to the optimum
economic size, this was regarded as one which would have unit costs
about 3 or 4 per cent above the minimum, bearing in mind the difficulty
of raising capital for large-scale production units. A mill with about
18.500 spindles would be necessary to achieve these cost levels,

The second category of economies of scale includes those obtained
by adopting changes in the manufacturing process, essentially through
the use of machinery operating a: faster rates, when the volume of
production reaches a level that can absorb the cutput of such machinery,
However low the ratio of labour to capital costs in a developing country,
factory production on even the smallest scale is likely to produce cheaper
cotton cloth than hand-looming in a cottage industry, such as India
maintains because of the large numbers employed in this industry in
rural areas. Even if attention is confined, however, to levels of technology

in current use, the range is still very wide owing to the technical develop-
rents that have taken place in recent years.

As a companion study to the investigation just described, ECLA
examined the influence of the level of technology on production costs

® Economies of Scale in the Cotton Spinning and Weaving Industry; for full
reference see annex 3 under “Economic Commission for Latin America”.







1.0 e s
| = 0

N EE

Ty

il
B s e




44 TEXTILE INDUSTRY

TABLE 14: DaATa FOR INTEGRATED COTTON MILLS 1IN LATIN AMERICA

Level 4 Level I3 Level C
Capital investment 81000y ... . 4,453.3 3,658.5 6,507.6
Number of spindles installed. ... ... ... ... . 13,600.0 15,2000 14,800.0
Number of looms installed ...... ... .. . .. 534.0 530.0 524.0
Yarn output (tons p.a) . S 29650 2.643.0 2.895.0
Cloth output (1,000 metres) ..., .. ..., 16,800.0 19,6000 21.500.0
Number employed ........ ... ... . . . . . 668.0 446.0 315.0
Cost of cloth (dollars per 1,000 metres)® ... . ., 176.0 156.40) 149.0
Return on iuvestment? (percentage) .. .... ..., 281 2.4 33.3

Source: ECLA, docunent, E/CN. 12/748.
2 Excluding any allowance for remuncration of the entreprencanal skills exorcised and the
capital invested.
b Gross margin Lefore tax, assuming cloth is sold at $250 per thausand mntres, The return
oS ¥ }
compares with an averaue intersst rate for long.term erodits of 12 per cent.

in an integrated cotton spinning and  weaving mill. 8 Machinery was
classified into three broad gronps relating to technology current in
1950, 1960 and 1965, and referred to as levels A, B and (" respectively.
The three levels were then applicd in models containing about
15,000 spindles. The exact prodietion capacity of each model was,
however, determined by the size of machinery available at the relevant
level of technology. so as to produce conditions of optimum balance.
The object being to illustrate the effect of technology on cost, it was
mmplicitly assumed that the full output conld be sold in all cases. o was
further assumed that a single type of cloth, of plain weave, would be
produced. Table 14 gives the capital investnient in cach ease. mcluding
pre-operational  costs and working capital, plant capacity. ontput,
numbers emploved. cost and profitability:.

There are variations in economic factors from one eountry to another,
and 1t 1 not suggested that too great weight shouldd be attributed to the
caleulations based on these theoretical simplified models. Nevertheless,
the changes in the relative use of labour and caprial between levels A
and C arc extremely striking. Some of these changes are illustrated in the
form of index numbers in table 15.

In setting up a mill, the entrepeneur will have to balanee the difficulty
of aequiring the larger amounts of capital reguired for levels B or C
compared with level A against the reduction in costs which might be

¢ Choice of Technologies in the Latin American Textile Industry; for full
reference soe anncx 3 under “Econorate Commission for Latin Aunerica’,
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TasLe 15; CoMpPaRIsoN OF RESULTS OF DIFFERENT LEVELS OF
TECHNOLOGY IN INTEGRATED COTTON MILLS IN LATIN AMERICA
(index numbers: level 4 - 100)

Lecel B Level €
('Inth()utputp.u........‘............................ 11 128
Capital invested o000 127 146
Capital perwetre of elothpa, o0 0 104 115
Capital per person employed. ... 0 190 310
Number employed oo 67 47
Number coployed per metre of eloth L a7 37

Cost of cloth permetred o000 000 02 89
Gross mevginpab oo 147 174

NOURCE: As for able 14,
4, b Roe footnotes 3, b, 1o table 14.

achieved; he may also be less confident that the domestic market could
absorb the higher ontput obtainable in the latter two eases.

Where the Government of a developing conntry i participating in
the establishment of a mill, it may be anxious to secnre employment
opportunities: from this point of view level A mwely offers the greatest
advantages. The ECLA report Indaex that level B8 is likely to be most
advantageous to Latin Ameriea. on a balinee of considerations,

It should be noted that this FKOCLA study does not investigate the
further economies that might be obtained i a mill of eyen greater
capacity. such as might be set up if the domestic nunrket wore suftficiently
large or there were prospects of export trade. The conelusions are not
imtended for adoption elsewliere withont further imvestigation; the study
does illustrate, however, the kind of analysis that ean he undertaken in
order to arrive at a deecision,

Non-integrated plants

The spinning and weaving processes can be divided into separate
industrics. This frequently oceurs in the case of man-made fibres where,
a8 was shown in chapters 1 and 2, the developing eountries rely
considerably on imported varn. The practice is less common in the case
of cotton or woul. since Integration generally makes it easier to control
quality and reduces production costs.

There is, however, less scope for nsing labour-intensive methods for
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manufacturing yarn than for weaving  cloth. According to  the
circumstances of a developing country, it may be desirable to examine
various combinations such as a <inall number of large modern spirming
mitls supplying several small specialist weaving mills; oro i the case of
specialist. yarn. several small spinning mills supplving a single weaving
mill that wight alko incorporate finishing: plant. Some additional
transport eosts between spinning and weaving plants have to be ineurred,
but may not ontweigh the advantages. Finishing operations such as
bleaching, dyveing and printing are not digeussed i this monograph,
but it may be said that ¢hey generally benefit from ceonomies of seale.

ECONOMIES OF S€ALE: JUTE AND HARD FIBRE PROCESKRING

A mission sponsored by BCA investigated fhe feasibility of jute hag
production in West Afrieain 19647 1t conelnded that production conld be
organized on a fairly <mall scale for 4 modest capital ontlay, It was
estimated that 700,000 bags could he produced annmally on a single-shift
basis for an investment of 8156500, Twenty-five persons would be
employed. The selling price of these hags wonld he broadly comparable
with that of imports, The mission was of the opimion that even smaller
plants might be economie,

An exercise carried ont by FAO in 1966 examined the implications
of installing a mnel larger plant 1 an African comtrey. The capacity
in this model was 6 million heavy-duty bags per vear. and the total
capital investment was estimated at abont $2.5 million. On the
assumption that raw jute conld be imported at $160 per ton and bhags
at 27 eents each, the net savings in foreign exchange were estimated at
$500,000 per annnm nsing imported tibre or $1.62 milhon if « locally
prodnced fibre conld he used. The estimated cost of bag produetion,
however, was not quoted,

The manufactnre of cordage and other prodiiets from hard tihrey
need not be capital-intensive, and a simple technology can be emploved,
Material aceonnts for over 660 per eent of total costs and there seem to be
few economies of seale. Moreover. spinning mills ean be located near the
plantations. so that varn rather than fibre is transportee,

? Report of the Weat African Industrial Co-ordinating Mission; for full re-
ference sce annex 3 under - Feonomie Commission for Afriea”,

8 Indastries Processing  Agriculeural  Products Other than Food; for fuli
reference soe annex 3 under “Eeonomic Commission for Afrien’,
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For these reasons. cordage manufacture should be a
for most developing eomntries where the hard fibre is grown. As already
indicated, there is competiiion from svntheties in the export market,
but mannfacture 1o meot domestic needs could be hagsed o1 natural

fibres and would require little protection against the competition of
imports made from svntlietic material,

suitable industry

NELECT{ON OF MACHINERY

In the diseussion of economies of scale. referenee has been made to
various levels of technology. 1t does not

level has to be adopted at every stag
mill, at each stage of produetion. th
shonld he seleeted that

follow. however, that the same
e of production. In any particnlar
¢ combination of kabonr ayud capital
gives the optinmnr resalt. 1y

general, modern
textile factory eqnipment consists of

i basie machine unit . w hich telivers
1ts output at a predetermined rate. and o nmber of deyiees, nmany of
them optional, which control (rality or move material on or off the
machine. The cost of sonte of these deviee
the basic machine cost.
degiee of antomation can

s 15 appreciable in rekion to
By an appropriate selection of devices the
be adjisted ta local cost lactors.

The tmmedinte availability of spare parts s particidarly important
in developing countries where they are not tocally: manufactined. The
cost in terms of lost produetion if machinery hes idle whike spare parts
are obtained from abroad is neariy abways far greater tha the capital
cost of holding spare parts in stock, When a new milh is <t
particular eare must be taken to stock parts that
for early replaccment owIng to inexju
by operators. In other wards. the
Lot depend at the autset solely

arting up,
are likely to be needed
rienced handling of the imachmery
pattern of consumption of spares will
on wear and tear of the tachinery

Second-hand machinery

The rapid pace of technical

development. in the indnstrialized
countries d

uring recent yvears has sometimes led to
serapped when only about. five years old m orde
more efficieut models. The pnrehase of sueh used equipment. tf in good
conaition, shonld be of particular inter
since it would save foreign exchange:

machinery being
rto make way for even

est to a developiment canntry,

- any case. the higher cutpit
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that could be achieved with the most up-to-date machinery might not
be marketable.

The potential disadvantages. however, shonkd also he recognized.
There wonld probably be no gnarantee of performance by the vendor,
and an evalnation might have to he made by independent experts.
e would also be exssential to discover whether the manntactirer was
producing spare parts and offering maintenance service after ceasing
production of the particntar equipment. There wonkd prohably be longer
delivery dates for spare parts of an obsolete model, and it wonld therefore
be prodent to carry larger stocks than for new machiners. Finally, the
machinery: must he expeeted to require more frequent maintenanee
than new equipment. and maintenance personnel might have to be of
a very ligh standard of technical competence.

DEVELOPMENT OF SYNTHET MATERIALS

Since the ability to prodnce natural fibres is one of the principal
resources of some of the developing conmtries, the dynamie development
of competing materials by the indnstrialized countries ereates considerable
problems for them. These snbstitute materials niy be manufactured
in fibre form and then processed in the same way as natural fibres, in
which case another raw material has become available to the textile
mdustry. Sometimes. however. they may he manufactured in other
forms, such ax fihn, sheet or tapes, Irom which articles are made to com-
pete with prodacts of the textile industry other than apparel.

New materials are heing developed in the indnstrialized conntries at
an accelerating rate, and the prices of these synthetic materials generally
show a downward trend as a resntt of arge-scale production and improved
processing technigies,

Moreover. the supply of synthetic materials can be more easily
controlled and adjnsted to Huetnations in demand than the supply of
natural fibrexo which depends on climatie conditions, s metimes in only
a few arcas of the world. One of the consequences of this difference is
greater stability i the price and quality of synthetic materials than in
those of natnral fibresssuch stability is always regarded as an advantage
by the consiiting industry

Most man made materials are more expensive originally than the
natural fibres. However. each time the price of a natural fibre increases
sharply in consequence of the supply and demand relationship. a further
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impetus is given to the use of it

substitnte, and the natural fibre
not always regain in tle

does
lost markets onee jts price falls

agiin,

In the case of apparcl textiles, man-made fihres o iwrely had
the advantage of price, bnt they hayve gamed acceeptanee
superior performaree, in some pe
In developed conntries. where
are expensive and scarce,

by offering o
speets comparcd with the natural tibre,
meomes are high Personal serviees
the casy-care qualitics of synthetie
have proved an important competitive advantage. 1,
conditions a different ¢on

lthres
other social
sumption pattern will pesnlt
the priee differential between ntan-made fibres
the developing than in the deve
regarded as giving a =uperior spects; this s
evident from the efforts of the manufacturers of man-made fibres to
develop a range of different textnres.

partienlarly sinee
and cotton s greater in
loped conntries. Cotton or wool are stilf
performanee in certain

Substitutes for jute and allied fibres

The two major end-nses for woven jute fabri
and earpet backing. For many vear
mar.et from multi-wall peper an
unlikely that jute bags eonld

es are heavy-duty bags
8 there was competition in the hag
L polvethylene tilm bags. bnt it seemed
be replaced for all uses. In the carpet-
backing market there was 1o SCRON S competitor fo Jntes Sinee abont.
1964, however, fabries made front polyoletin
offered commereially, and these yow
complete substitute for jute in botl

worven tape have been
threaten to provide an almost
major end-nses.

The matecial for heavy-dnty bagsy may be Ingh density polvethylene
(PE) or polvpropylene (PP); the latter is also nsed for ¢
The tape is produeed by extrusion,
pre-spinning and spining operation
into fabric on existing  textile

arpet backing,
thms climinating all the eatensive
s required for jnte. It can be made
machinery after minor modilication,
Owing to the woven construction, bags made from svithetic material
are suitabie like jnte but nnlike paper and plastic, for commoditios that
must “bresthe”. Since. however, the weave is of flat tapes rather than
of round or oval yarns, they have bette
They are also mere re:istant 1o damage by water, most ojls. chemieals,
solvents and micro-hacteria, The tape has considerably greater tensile
strength than jute and ean therefore be woven on
Owing to this last factor

r barrier qualitics (ha jute bags,

higher speed fooms.
and the lower specitie gravity of the synthetie

o

bag is generally 15 to 30 per cent of the weight

Inaterial, the weight of the
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of the jute bag with which it competes. The woven tape bags, however,
may not stand extreme temperatures as well as jute and have a greater
tendency to slip when stacked.

Owing to the rnggedness of jute cloth. there is a barge sceond-hand
market for jute bags. 1t is not vet elear whether bags made from woven
tape will have an cqualiy high sceond-hand vaine. nor how important
this question will prove to he in any competition between the two.

hi terms of technical performance, therefore, there would seem to be
few bag nses where the woven tape variety is inferior. As a gencral rule.
relative prices will determine which is to Le bonght. and cost studics
show? that the synthetie prodnets may already be prodnced in the
developed countries at a lower cost than the jute bags,

Most carpets and rugs have some form of backing to give them
strength and stability. In woven carpets. the backing varns are woven
mto the fabric ax the carpet is being made. Tn tnfted carpets. the primary
backing is pre-woven and the tufts are stitched into it. Nvnthetic tape
has 8o far proved suitable only for tufted carpet backing, but this is
where the fastest growth in demand seems hikely to ocenrin the developed
eonntries. The snperiority of jnte may persistas backing varn for woven
earpets and as a secondary backing for a growing proportion of tufted
earpets. to give them greater dimensional st ability and “ereep’ resistance,

Woven syntheties, however, are widely regarded as only an interim
development between jute and non-woven svnthetic backings. A defect
of any woven backing is that the unevenness of the surface causes needle
deflection. with consequent weakening of the fabrie, on the modern.
high-speed tufting machines with closely spaced needles. Non-woven
backings cause little or no needle detlection. While they are still in the
experimental stage and there are technical difficultios to be overcome.
it is clearly possible that non-woven backings will eventnally eost less
than woven synthetic backings and offer a superior performance. The
competition to be faced by jute will then be still more acute,

Competition from woven synthetics is not confined to developed
countries; the production of PP bags has begun in Chile, Indonesia and
Peru for shipment of fish meal and in China (Taiwan) for wool packs.

* Study Giroup on Jute, Kenaf and Allied Fibres; for full reference see annex 3
under “Food and Agriculture Organization”,
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Sabstitutes far hard tibres

I the developed countries, hard fibres are ysed mainly as cordage.,
Synthetic matcrials can give as good or hetter performance in alost
every application. so that only loveer prices can Protect the hard Ghres
from the competition of svutheties,

Over one half of cheaper and nearly all expensive mapine cordages
are now made of syutheties, Fop tshiing nets. (he greater strengtl,
durability and resistance 1o water of synthetic naterials Ly o ehahled
them to captne almost the entire market.

In the important market for agrienltural twine. competition from
sviuthetics was inttially slight for reasons of price: to obtain the hulk
necessary for haler twine, (he svuthetic twine nuderial unet mchide
PP asa contponent, and when tirst. niande conmmercially it cost more {lan
$0.60 per Ib. By 1967, largescale Production hiad bronght the price of
PP in Western Fnrope and the United States down to hetweer $0.20
and 30.25 per 1. Neither corcate nor woven tape bags acconnt for more
than 5 per cent of total 14 comsumption.and the futnre cost of Pp will
be deternmined mainly by ity many other applications. The aforcimen:ioned
FAO study gronp has snggested that further reduction of 25 per eent.
in PP prices may take place by 1975, On flis assuniption: hard fibres
will face increasingly sevepe competition in the market fo agricnltural
twine,

For packaging and tyg twine, sisal has facod conpetition from a
number of substitutes, snch ax adhesive tape, plastic eond and paper
string. and hax undoubtedly ost gromid.

In the developing countries. tle consnmption pattern s trkedly
different from that of the developed comnt ries. Aecording 1o FAQ
estimates, over two-t hirds of the consumption i developing comnitries
18 acccunted for by woven goods, manly hags used to pack agricnitural
commodities such as coffee cotton. In this seetor, therefore, there
15 potential competition from v oven, svutheties and e, expectally
I countries where hard tibres are HOE grown,

The conntries that grow havd tilyres may be able (o offset pantially
the loss of traditional export markets for fibres or for cordage by
expanding cordage manufact yre for domestic consumption: Nevert heless,
it is highly desirable to find additional high voliume outlets, Among the
newer uses for hard fihres ape tea hags, sansage castgs, reinforced
plastics, building boards. carpets amd pulp for keaft wnd speciality
papers. Carpets and pulp for paper wonld seem the most promising
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outlets from the point of view of volume. The consumption of sisal in
Western Europe for carpeting has expanded during the 19605, but the
competition from other natural and synthetic fibres ix considerable.
Pulping sisal has proved a technical success in Brazil, but the kraft
papers manufaetured in this way have yet to be proved outside the
Brazilhan market,

ORGANTZATION OF MILL PRODUCTION

As with other manufacturing industries which involve several
produetion stages. both skill and judgement are required to equip or
expand a textile mill in such a way as to reduce to a minimum the lack
of balance in productive eapacity both within and between departments.

However well balaneed the factory equipment may be, the operationof
the mill will at all times depend on the type of cloth ordered and the volume
of orders. The effects of changes in the production programme slould
be calculated well in advance so as to minimize the risk of imbalance
between the spinning and weaving departments of an integrated maill.
Balance between departments is organized by beginning at the weaving
erd and working back through the produetion stages.

To avoid the increased costs resulting from inefficieney in organizing
the work or controlling the quality of the products, modern scientific
methods of produetion management have been introduced in the textile
industry in developed countries. Efficiency levels, which ensure the
maximum speed cousistent with satisfactory quality, are established
for cach process. Quality eontrol operates continuously at all stages in
the production process. Actual performance is regularly compared with
standards. Machinery maintenance is planued according to a programme
based on experience and inciades an element of preventive maintenance.
While changing cconomie conditions have forced the management of
mills in the developed countries to devise detailed measures of this Find,
most such measures can be adopted in mill management regardless of
the level of techmologyv employed and will result in a significaut reduction
m manufacturing costs.

Another consequence of the inereasing cost of equipment in textile
mills is the praetice of operating on a three-shift basis, generally 23 hours
a day for six days a week. The remaining hour of the day is used for
machine adjustment and maintenance. The incidence of depreciation
on production costs is ¢vidently reduced by this practice, but it is usually
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hecessary to pay higher wage rates for night work, the amount of the
premium depending on social and economic eonditions,
stances the preminm for night work may inerease fabour costs by
more than the resultant saving in the cost of machine
per unit ot ontput. If the machinery
will be required for maintenance
will be linisted.

It some circum-

ry depreciation
15 second-hand or old, more time

- and the scope for continuoys operation




Chapter 5

CONSIDERATIONS DETERMINING
THE ESTABLISHMENT OR MODERNIZATION
OF A TEXTILE INDUSTRY

As noted in the introduction. the textile industry has spearheaded
industrial development in most countries and provided a high proportion
of the employment created in the manufacturing sector. It is therefore
natural that the establishment or expatision of a textile industry should
often be under investigation in developing countries.

As stated in chapter 2. some developing countries., particularly in
the Far Kast, possess textile industries that are fully eompetitive in
the world market. even to the point where the developed emintries have
iutroduced import quotas to lmit what they regard as a disruption of
their domestic markets. There is said to be exeess produetive capacity
for cloth manufacture in the workd as a whoie. The question is sometimes
raised whether in these ciremnstances developing conntries that have so
far made little or no Progress in textile manufacture should initiate or
expand their activities in this tiell, [t is pointed out that a newly
established industry generally has to be protected by import dnties for
many vears and that such protection is paid for by the consumers in
terms of higher prices. The Government will also lose the duties on
imported textiles if snbstitation by local manufacture takes place. 1t is
also said that in countries that (o not grow their own cotton the saving
in foreign exchange will not he impressive because the pressure of
international competition makes it possible to import cotton piece-goods
at little more than the vatue of the cotton that would be used in locally
manufactured products.

To a large extent, arguinents of this kind can be put forward against
establishing almost any industry in a developing country. Indeed, it is
rare that the substitution of local manufacture for iraports can be
justified in the short term. The developing countries do not wish to be
confined to the role of suppliers of raw materials to the already developed
countries, and a longer-term perspective is necessary in order to decide

54
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where and when the textile indnstry shonld bhe developed. This chapter
will look into the considerations which must be weighed in deciding
policy in this matter.

LABOUR REQI'TREMENTS AND TRAINING

For the most part, spining and weaving do not require a highly
skilled labour foree. Kven i a modern, integrated mill lesg than one
quarter of the labour force need consist of skilledh workers, Suely indnstrial
traming as is required can be of fairly short duration. Sinee tubour s
usnally plentiful in developing countries, the supply of this input will
not present a problem.

Textile wages are relatively higher i comparison with general wage
rates - developing than in developed conntries: in absolnte terms,
however, wages in developing countries are mueh lower, What connts
is the labonr cost per nnit of ontput rather than t e labonr cost per hour.,

Wide differences in lahone productivity have heen observed in
developing countries even when sibst antially the same type of production
equipment is installed in {he mills. The variation is from a performanee
that broadly matches the best-managed mills in Fnrope and the United
States to one mvolving a labonr force twenty or more times larger.
There are tany reasons for these disparitios, and it s important to
make a realistic estimate of the labour Praductivity ohtainable in any
given situation.

When a new mill iy established. the training of operatives shonld
begin at the time the machinery is installed. On the spinnmg side, the
training is a relatively easy process; weavers require much longer
training and loom fixers Inay require np to six months. After training,
the operatives will become progressively more efficient and withont an
inerease i numbers ean be redistributed to formn two shifis instead of
one. and finally three shifts.

Intermediate skills are generally best learnt abroad. in the plant of
the appropriate machinery manmufacturers, and may mvolve from three to
twelve months’ training. Such traming should therefore he orgamized
soonr after orders for machinery have been placed.

The necessary traming for higher technical bositions in the mill may
require two or three years in a technical college or university abroad.
This must be supplemented by a considerable period of practical in-plant
traiing,
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Somewhat higher skills are needed in the prodnction of man-made
fibres. In this case the more advanced technology is transferred by the
grant of patent rights and a licence to prodnce.

It is nearly alwavs necessary to supplement the traiming programnme
of local nationals by the reernitinent of expatriate staff to manage the
faetory and complete the svsteinatic training of local counterparts to
replace them. Despite the cost involved. the expatriate staff will be
needed for at least three vears,

Raw MATERIAL SUPPLIES AND PRICES

While labour may account for 15 to 30 per cent of total costs,
according to the level of technelogy selected. raw material gencrally
accounts for well over 50 per eent.

The developing countries” most mmportant single apparel tibre is
eotton. Among conntries that do not grow cotton, developing conntries
are unlikely to he able to import it maope cheaply than can developed
countries. On the other hand. the price of cotton is lower i tmany pro-
ducing countries, partly: beeause transport costs are lower or nil. Some-
times, however, it is govermment policy to maintain domestje cotton
prices at a higher level than world prices, for example. in Pera and
the United Arab Republic. as well ax in the United States. Wool is a
comparatively small itcin in the textile prodnction of most developing
countries, and prices seem generally to be above those in the developed
conntries,

Although domestie availability of cotton or wool is not essential for
the establishment. of a textjle industry, in a developing conntry. it offery
a number of advantages. For example, in ad-lition to important savings
in foreign exchange. there are Savings in transport costs. since natural
fibres contain many impnrities that are removed only after arrival at
the mills and accomnt for up to 20 per cent by weight of a cotton bale
aud up to one half the weight of greasy wool.

The cotton grown in a developing country may not necessarily be
of the right quality for the products it is desirable to manufactnre there.
Short or medinm staple cotton ix imsuitable for combed varns of fine
count, while long staple cotton is poorly utilized if spun into coarse or
medium-count varns, Different qualities of wool are likewise suitable
tor different products.
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$1 million. In termx of foreign exchange expenditure, therefore, the
partial substitution of imported cotton by domestieally mannfactured
viscose ravon looks promising. The difficnlty lies in producing the
staple fibre at a snfficiently low price for the blended “eottoun type”
eloth to he salable in the domestic market.

In the case of man made fibres, the cost of transport is not a major
factor for two reasons: tirst. the material is delivered in purre form to the
mill. so that wastage is neghigible: second. the price is generally higher
in relation to weight than that of natural tibres.

Woven polyoletin tapes have heen mentioned as a serious competitor
to jnte and hard tibres. A developing country that does not grow one of
these tibres might consider the maunfacture of bags for agricultural
produce and other items from this woven tape. The polyoletin material
will in most eases have to be imported, Lut the extrnsion of film and
slitting into tapes is a quite simple process that can be applicd on a
small scale. The tapes can be woven into fabrie on conventional textile
equipmert.

LocATioNAL vACTORS

In choosing the Iocation of a textile mill. & number of other locational
factors have to be taken into account. bnt most of these, such as
availability of powcer and transport, apply to all manufaeturing activities.
A certain degree of inmidity is necessary in spinning cotton and wool in
order to prevent excessive fibre breakage. With the Tevelopment of
modern air-conditioning maehinery. the climate within the will can be
controlled to suit requirements, although this adds to capital and
operating costs. A textile mill uses appreeianle quantitiex of water; the
quality of the water is thus important.

('ONTRIBUTION OF A TEXTILE INDUSTRY TO GENERAL INDUSTRIAL
DEVELOPMENT

In most developing countries. capital and foreign exchange are
scarce, while labour is relatively plentiful, with the exception of skilled
labour. The textile industre accommodates itself fairly well to this
situation. Althougl it is tending to become more capital-inteusive, a
much smaller investment outlay is required than in man v other industries
to establish the capacity to meet domestic demand. Government planners
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might wish that i conld absorb mope labour withont beeoming iy,
competitive: i any case, there is generally no serions problem in manning
the industry.

For comntries that grow the tibres. o tetile mdistry holds ont the
prospect of accemmulating foreign exchange tor yse iy other areas of
indnstrial development, heennse e more forejgy, exchange will he wved
by the reduction i, cloth imports 1 conld be earned throngh CXPOrting
the amount of tihye conxumed i textile production, even after allowing
for the HNPort cost of extijo machmery. Iu comntpies that do 1ot grow
textile fibres. the establishment of Joea] textile mannfacture | st
result in some saving of foreign exchange. hut this s not s deeisiy o
argument. Incdunstyial development in some other seetor might proye to
be a wiser mvestment in tise CHSOS,

In the nineteent), century, the development of the teatife mdustry
in Knrope and the United States Lad a dynamic impact oy the national
economy ; this was partictlarly true in the case of Great Britain, The
textile maehinery was also manufaetured in Gregt Britain | the wages
earned by the large labonr foree employed in the toxtile indnstry
stimnlated eonsymer demand. neluding the demand for textiles. The
impect on a developing eomntry i the twentjeth eentury s likely o
be less marked. |\ textile machinery will not he loeally manufaetnred :
& relatively small labour force will be employed owing to changes in
technology. Mnch depends on the connexions between e textile and
other industrial sectors of the ceonomy. 1t is importan. therefore, to
analyse the inpnt ai output of the textie mdustry:.

The input demands of the textile indnstry for the produets of the
rest of the ceonomy are large. The multiplier effect of an additional wnjt
of final demand for textiles is quite substantial. In the fipw place it
generates additional deman Within the agrieultyral seetor if the tibreg
are grown locally, However, 4 substantijal proportion of the extra
demand generated goes to other mannfacturing sectors.

Where textile fibreg are locally produced. this linkage is of great
importance. and co-ordination within the framework of national
development plan 1s highly desirable. The varieties of fihyre grown may
not initially be the most snitable for the products that the textile industry
desires to produee. Deficiencies in the processing. packing and handling
of the fibre may make it expensive to use. The eonsequence may be the
production of high-cost, low-quality tabric, unsnitable for the home
market and impossible to export. It is not unknown for g Government to
support the price of naturaj fibres as part of itg agricultural policy and
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then resort to import restrictions and export subsidies to aid the textile
industry. No Government can regard this situation with any satisfaction,
and most of the changes may have to ocenr on the agricultural side.

Even when not atself a farge cmplover of fabour. the toxtile indusery
inay mdirectly provide far geeater emple iyment in the agricultureal sector
in growing the tibre.

The textile fadustry s obviously linked to clothme. furnishing,
cordage and baggmg. Fo the extent that man made fibres spe used, it is

also linked to chemicats and petrochemicals, Textile machinery industries
have becu set up m a few developing countries, but their experience has
not been encouraging. The equipment needs of their tocal markets have
been too small and erratic to enable thent to develop suecessfully, and the
models they make tend soon to hecome obsolete,  Most develnping
countries may have to rely on imported machinery for many years to
come. tn some of those comntries. however, it may be feasible to
manufacture certain spare parts which are required in large volume,
Some of the simpler tems of equipment night be manufactured. but,
since a modern mull instalation is conceived as a unified proeess, this
equipment would have to mateh more complex items and would therefore
have to be manufactured under licence from a foreign firm.

Textile prodnets form only a small proportion of the input of other
sectors of the economy, apart from the bagging industry, which nses jute,
hard fibres and sometimes cotton eloth to make bags for packing
agricultural products snch as coffee, rice and oilseeds for ¢xport markets
and, in the manufacturing sector. sacks for fertilizers,

INVESTMENT AND FINANCE

It is clear from the disenssion in chapter 4 that the investment
required for a textile mill of a given size depends greatly on the level
of technology which iy considered appropriate. bearing in mind the size
of the market and the ratio of eapital to labonr costs.

The size of investment also depends on factors sueh as the average
count of yarn to he spun and the strneture and width of the cloth to be
manufactured. In the finishing department there are large variations
depending on the tvpe of iinish required by the market. It is also
impossible to gencralize about the cost of construction and items such
a8 the treatment of water and cffluens and. where they have to be
installed, power supply and air-conditioning,
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Generally speaking, the older textjle industries in the devel()ping
countries werpe originally financed by expatriate private enterprise.
Since 1945, there fas been Increasing government investment hotl, in
those eonntrics and m the newer producing countries. Nemetimes the
Government s negoviated foreien aj from another Government or g
private consortinm. The capital requrired to meet expenses hefore the
factory «turg operations s often diffienl to amass g developing
comitry. where private investory may e used to seeing o quick retnm
on their money. The s anvolved s of e order of one third of the
total initial assets of the enterprise and a substantial part of it will be
spent on adviance traming of personne.

It is renerally less diftienlt 1o arrange amedium-terin eredit to
purchase and import the necessary equipment, The supplier of equipment
will frequently grang credit up to 80 perocent of its value., Local
expenditure o bnilding, construetion and so on ean Sometimes  be
finaneed from oy sources, In mogt developing countries, the Govern-
ment will have to Play some part in organizing the finanee. even if a
significant part of the investment eomesg from private Sources: it may
have to offer special incentives to attract local capital and give guarantees
for the treatment of foreign capital,

ProOTECTION VERSUS FREE TRADE

A feasibility study will not infrequently show that the establishment
~of a textile industry g impossible without. g substantial degree of
protection against imports. An asessment should be made of the
possivility of the new mdnstry’s becoming competitive after a determined
period of time, anq it I8 reasonable to get targets for inereasing the
efficiencry  of operations as expericice g gamned and for achieving
eeonomies of scale as the size of the market grows. Unless a competitive
COSt position ecan De foreseen i due'(-(mrsv. it may well he that the

available funds should he nsed to develon anot her mdustrial seetor.

Protection shonld be granted for only a linjted period, after which it
shonld be reviewed with the intention of progressively reducing tariffs on
inports. In most developing countries, local production of textiles will
be coutined to a small number of nulls; this sitmation 1S nnlikely to
Provide sufticient pressures to improve cftficiency withont a certain degree
of competition from inports. It is evident, that the balance of payients
position of the tountry concerned, as well as the competitive strength of
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the domestic textile producers, will influence the Govermment in deciding
its course of action. If. however. the estabhshment of a4 loeal indnstry
results in a substantial inerease in the price of clothing. the growth of
eonsumption is restricted and a vicious ecirele created ot which high
pricex are defended by refercnce to low salex and salos cannot be inereased
without lowering prices.

RE(H().\'.‘\L CO-OPERATION AND INTEGRATION

During the 1960s. Governments have engaged in far-reaching
negotiations aimed at inereasig the degree of regional co-operation
among thert and in some cases af mtrodneing eeconomic integration.
Such negotiations stem from growing awareness of the diftienlty of
establishing viable modern industries in conntries whose popnlation and
natural resonrces are small. In addition. developing countries that have
already achieved a substantial measnre of industrialization are concerned
lest the progress of econonic mtegration - Korope and eXpansion in
North America may adversely affect their future development if their
industries do not have aceess 1o multinational markets. ' gress in snch
negotiations ix apt to he slow hecause of the complexity of the problems
and the diversity of interests t6 he reconciled.

None of the arrangements has heeu designed specitically to promote
Intra-regional trade i textiles: indecd, textile products are exclnded
from the provisions of some agrecmients precisely because the textile
industry was set ap in most count ries nnder the protection of trade
barriers and other controls and sy acconnts for a snhstantial
proportion of national cnmiplovient  and mannfacturing activity, |If,
moreover, the istallation of equipment tor (estile mannfactiure in a
given country hasx heen of fanly recent origin, it is natural that the
Government should he extremely reluctant to envisage any measure of
trade liberalization which wonkl rednee the viahtlity of an investment
made at conziderable sacritice of searce FeRONTCes,

A further difficulty s that production in alt developing connt ries is
heavily concentrated on the coarser varns and tabries for which demand is
greatest. so that their vanges are competitive rather than complementary,
Many developing conntries therefore import only the finer varietios of
cloth and the morve sophisticated textiles. In general. this seetor of
the market continmes to he supphed by imports from the developed
countries, on grounds of priee and a vailability. For all these reasons. the
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level of intra-vegional trade v small, and ity valne is lower than that
of the exportx from developing countries to developed countries,

While. therefore, theye mav he good Cxpectations of negotinting
Agreements on a regiona| basis i parts o) the sorld whepe the textife
indnstry s ot vet well developed., for example. i Africa, the Sittation
IS el imorpe hfficult  whepe oleh establislye) fextile inhustries e
protected against innmoprs Nome of these mdstries <oy from highly
obsolete Machinery and eyeess CApacity It would e deswable for
Governments 1o attempt to enspe that the Hecessary and inevitahle
modernization of these textile industries jg carried ont . witly . regard
to the benetits obtainable fron regionzl co-operation.

MARRETING

Before the establishnient of g domestic texyjp industry. a distrj bution
network will have been developed over the vears. based on specialist
importing agencies. Wher locally mamifactured supplies of texties

come available. much of thig network of distribintion can still be ysed.
but the new mjlls have to develop their own sales and marketing stafy
and decide whether any changes jp distribntion met o should pe
mtroduced. Good contaet with distributors and with large cnstomers Is
essential for the planming of mill operations, Entry into ¢xport markets,
if contemplated. wij) entail a considerabe effory, incliding market
survevs. the choiee of veliable distyibnf o - other conntries anel
advertising,

FEasiBiLiTy STUDIES

The technical problems involyved establishing a textilo industry
are the same whether jt 15 to he entirely State-ownnd, entirely privately
owned or jointly financed by private and public money-. Regardless of
the Ownership structure. financial assistance will be sought from one
OT more institutions of g hational, foreign o international character,
In support of the request for a loan. it jx lecessary to prepare a feasibilit y
study describing the project and A8SCSSing jty profitability. The report
on the project should melnde the followiny -

A survey of the market ;
An estimated pProgramme of production ;
Preliminary Proposals for design of the mill;
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An estimate of the investment, showiug land and buildings fixed
assets, pre-operating expenses and working capital ;

A forecast of income and expenditure for at least five vears, hased
on the estimated cost of produetion and anticipated selling prices:

A casl flow forecast and estimate of credit requirements;
Forecast balanee sheets for at least five vears,

The feasibility report shonld also indicate any specral facilities to
be obtained from the Government in accordance with existing legislation
and, if need be. such additional concessions as the initiators of the project
may seek fromn the Government in order to make it viable. The preparation
of such a study requires the cmployment of specialists. International or
hilateral technical assistance may be requested in some eases in order
to finance this work (see annex 1).

The market survey usnally involves an Inquiry among importers,
wholesalers and retailers hecause import statistics are insufficiently
detailed. Based on the resnits of the survey, a limited range of cloths is
seleeted for manufacture, in order to produce economically. If the pattern
of consumption ix very diversitied and the volume for each quality of
cloth is low, the project should probably be diseontinned or studied
again on a regional basis.

The production progranmime should indieate probable output for five
years, taking into account growth in consumption and any observable
trends in the pattern of consumption, such as demaud for finer or wider
fabrics, or for blends of natural and synthetic fibres.

Where a project is concerned with the expansion of existing capacity
in a developing country, a survey of existing mills is desirable to ascertain
whether more effieient nse of prodnction capacity, perhaps with some
additional investment in certain produetion stages, would enable the
increased demand to be met withont erecting a new miil. Capital is so
scarce and foreign eurrency so precions that any unnecessary duplication
of investment should be avoided.

A snitable location for the mill must be selected. The supply of raw
materials and especially of man-made fibres must be studied in the light
of the considerations discnssed earlier in this chapter.

In the design of the mill, two extremes have to be avoided. At one
extreme there is the tendency to adopt the most sophisticated techniques
in automated or electronic equipment, even including experimental
machines that have not been thoroughly tested in the developed countries,




(‘ONSIDERATIONS DETERMINING ESTABLISHM"CNT OR M()DERNIZATI()N 65
T I PO st e TN R

e —

and the results have often been disastrous. At the other extreme, because
labour s abundant and wages low, there are factorieg employing thirty
times the number of workers that would be emploved iy the United
States to produce the same ontput. Evep though the lahoy, is paid abont
10 per cent of the United States wages, the higher ¢ost of fabonr v unit
of output js likely to do more than offset lowep depreciation charges on
less expensive Machinery, A comparison should made of several
combinations of machinery 1y labowr hefore 4 cholee is mgde. It is
desirable not tq risk producing more thay, the market ean absorh bt
instead to allow in the plans for an extension of the factory as soon as
demand grows suftieiently. Some increases in output can then beobtained
by Optimizing the activity in each seetion of the mill an gradually adding
to the equipment until an optimnm sjze has been reached. Bevond this
point, further vXpansion can he expeeted through the replacement of
outdated machinery by more produetive equipment,

In Preparing cost estimates, it must ot he overlooked that the
€xpenses of the new factory will be higher than thoge of long-established
competitors. Lahour Wil be Jesg produetive pptjj skills grow witn,
experience, Expatriate staff will have to he employed in senjor Mmanage-
ment positions for severa] years at higher salaries than wil] be commanded
by the nationals who will eventually replace then;. The mill will ot
achieve ful] produetion for between one and a half to two years, even if
market potentia] and costs have begy aceurately foreeast, During the
build-up, Production costs wi]| inevitably he higher thaun normal.

It is unlikely that many developing countries will foel able to
ttempt to export, the produets of a newly established textile industry,
In two particular situations, however, this may be successful. First,
an enterprise in g developed country may decide to discontinue the
production of standard goods that country because it has beeome
ineconomie, and may be interested i, transferring the production
tquipment to g developing country; the standard goods manufactured
there would they, be imported by the developed eountry and sold in the
domestic market, The problemsg of ¢Xport marketing wonld therefore not
arise. The second ease is that of the making.up industry, which does not,
require heavy capital investment, byt requires a snbstantjy) labour foree.
If wel] organized in a country where labonr rateg are low, such an industry
can be competitjve intemationally in making such articles as shirts and
underwear. The capital requirements can be further reduced if the
industry Initially worked op 5 commission basis for the aecount of firmg
m a developed country,
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MODERNIZATION PROGRAMMES

The problem of modernization is especially acute in the older
textile-producing countries of Latin America and the Far East. Action
18 required at the national level and at the mill level iy order to deal
effectively with this situation.

Nation-wide measures

An appropriate body such as a Ministry of Industry or an association
of textile manufacturers should survey the industry’s productive capacity
perioa:-ally, sending out detailed questionaires to obtain information on
the age of machinery, its utilization and output. Periodical surveys of
this type are the rule in all developed countries and also take place in
many developing eountries.

These surveys provide a foundation for sound government planning
of industrial development. taking into account the relationships between
industry, agriculture and services. Having reviewed the likely
development of consumption and export prospects. the Government will
be in a position to decide whether it should give any special aid to the
textile industry and. if so, what form it should take.

Measures at the mill level

The work needed to complete the national questionnaires is itself
of value to the management of an individual mill, particularly when in
due course a comparison can be drawn between the published average
results for the country as a whole and the position in a given mill.

A systematic review of management methods and the improvement
of mill controls will often lead to a significant reduction in the cost of
production without any expenditure on modernizing the production
machinery. In many mills, statistics are compiled which convey valuable
information that the management fails to use to correct mistakes or
reduce wastage in the production processes. With improvements in
production scheduling, stock control, costing and so forth, the total
potential savings were estimated at 13 per cent of unit costs in a survey
of the Brazilian textile industry by ECLA, and there is no reason to
suppose that the potential savings are negligible in any country.

“W.} el o
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An aspect of cost saving that is frequently neglected i the utilization
of raw materjal wastes. In a cotton mill, for example, a large proportion
of the waste O€curring in the ‘arly production stages can be re-eveled
into the Spinning process for blending with the unprocessed cotton,
Fibres that are too short can he processed to mannfactpe COANSe varns,
to the extent required by the market, and the balar e can be used to ake
cotton wool, drawing o supplies from more than one mip if possible,
A cotton-wool tactory can also utihize first - linters (if cotton I grrown
in the country) or the lowest grade of cotton : e manufacturing procesy
i8 simple and the investment required is small. Farther nses for cotton
wastes are in the mannfacture of shoulder pads for garments and mattress
fillings,

In most developed countries. wastes of cotton, wool and rayon,
blended or otherwise. are nye in the produetion of non-woven fabrics.
This 1s 4 comparatively reeent development, and a full-scale market

Survey would he usefu] to evahiate the possibilities.

A technical roview of the eXisting machinery and equipment and a
tomparison with the cost and performance of machinery now available
will indicate whicl, equipment should he entirely replaced : it will also
enable medium-term, and long-term Plans to be drawn up for the
modernization of certain equipment. geared to the profit-carning ‘apacity
of the enterprise or as part of g proposal to raise additiona] finance. The
programme of modernizatioy, shonld be prepared with fi)) regard to the
stages of the Production proeesy ip order to canse the least disturbanee
to the balance of the production flow.

In some cases, however, it may be found that, instead of replacing
cach piece of old equipment by jtg up-to-date connterpart, the engire
manufacturing process should be reviewed, ftmay he possible to mtroduce
new machines that combine the work of sevoral existing machines or to
mechanize the handling of materials,

If the mill does not have its own market research department, it
should obtai, guidanee on tong-term trends i, textile consumption by
tommissioning a market survey every one or two Yyears. Where changes in
demand are forecast, they carry implications in regard to the type of
¢quipment that should be installed in the mill,




THE INTERNATIONAL SYMPOSIUM
ON INDUSTRIAL DEVELOPMENT:
ISSUES, DISCUSSION AND RECOMMENDATIONS

Chapter 6

The issues, the discussion and the recommendations approved are

presented in this chapter.

THE 1SSUEs!®

as to industrialized conntries,

picture ehanged.  Production capacity of machinery

The textile industry, catering to a basic human need, is one of the
oldest mannfaeturing industries and usually one of the first to be
established in a eonntry in the process of industrialization. For this
reason it is of eonsiderable importance to developing countries, both as
a source of income and as a sonree of emplovinent. In developing countries,
the textile industry cmploys nearly 25 per cent more workers than in
industrialized countries; in teris of valye added in manufacturing, the
textile industry is abont three times ax important to developing countries

The textile industry is often regarded as a traditional and statje
rather than as a dynamie mdustry, and labour-intensive rather than
eapital-intensive. This image of the industry was true until about fifteen
years ago when. after over lalf a eentury of technologieal stagnation, the
has increased
dramatically ; advanced antomation is now being applied at all stages of
fibre and fabrie processing ; an entirely new range of raw materials has
been developed whose share in total world fibre supply is already one
third and is inereasing rapidly; new production methods have been
developed which, in eoncept, deviate from the traditional textile processes.

Developing countries  with long-established textile industries are
faced with a rapidly changing pattern of products and processes, with
growing international competition and with difficnities in utilizing existing
production eapacities; the same problems affect the prospects of building
up a viable textile industry in other developing countries where production

YFroin UNIDO, lssues for Discussion: The Textile Industry, 1967

(ID/CONF. 1/A.10) (mimeo. ).
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lags behind consumption, The problems facing the textile industry in the
developing tountries as g pegylt, of new developmenty were discussed
extensively at the United Nations Interregion, | \\'nrkshop on Textile
Industrics iy l)vvvlnping Countries held in Lodz, Poland, i, Septem ber
1965. The tollowing issiey presented for diseuswion by the International
Svmposim refiect, 1nter alia, the recommendations adopted i Lodz,
Assistance by UNIDo, through it various techniey) assistance pro-
grammes, is available to help the (l(*V(‘luping countries in resolving thege
and other problemsg facing the textij, industry (see annex 2),

Policies of plant modernization

The productivity of the textile industry (lovcloping countries
is generally low, The textile industry jn (leve!oping countriey, although
employing more labour than the same industry in inchust rialized conntries,
produces only half as el n terms of tonnage. Thepe anurgent need
to modernize existing plantg and to improve t],e efficiency of operations
by introdncing better eqitipment impmving production floyx. mill
eontrol systems ang repair and maintenanee prograinmes, ayg establishing
proper lahour training schenes.

Internationg technical assistanee cold be effeetive |y, Planinng ;]
implemvnting these actiong, but it js important thay they he Spported
by a consistent Bovernment, policy  which provides siitalyle meentives,
Such government measiypeg may incrde fiseal angd eredit incentives and
suitable tarifl apng pricing policies, The new textije cquipment, whet ey
for the modernization of old plants or t],0 establishuient of ey indnst ries,
must meet the tye solnetimes contlicting requirements of niost (h-vvluping
countries: it should e suffieiently mode for the OUt it to he comnpetitive,
but it should not result in reductions in the labouy foree g the expense of
higher capital costs. An effort shonlq be made to chooge a technologieal
level which strikes g Proper balance betwoen these two reqnirement s,

Training problems

These increasingly complex problems, relateq to all aspects of
Production, Impose heavy demands on intermediate aj) top management .
Inadequate Management hag beey said to be the largest single cause of
the poor performance of the textile industry i, developing countrieg,
The mair, scope for action, therefore, s ip the traiming of management
and Supervisory staff. The alternativeg suggested ape Instruction in
industrialized countries or the establishnient, of regional or subregiong]
training institytes for the textie industry, with the possible assistance of
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the United Nations and its specialized agencies. The establishment of
training centres on a national basis would probably he cconomically
sound in a relatively few cases. It has heen estimated that, before a
technical school can be considered worth while, there must be a work
foree of 10,000 persons, and that a speeial textile department attaehed to
a university, from which between ten aud tifteen technologists graduate
anmuaily, iy justificd with a minimum work foree of 50000 persons. In
most developing ecountries, the size of the textile industry is well below
these tigures.

Textile piant size and economies of seale

In many developing countrices, the production of textiles has taken
place mainly on the basis of relatively small units. The reasons for this
may have been lack of a large domestic market, lack of sufficient funds
available at a particular time, and the hope that small units, in the
aggregate, wonld employ more labour at a given fevel of technology than
a larger plant producing the same output. It is generallv assumed that
cconomics of scale in the textile industry are not as important as in many
other industries and that therefore i policy of concentrating production
in small units will not necessarily result in serions cost disadvantages.
This assumption. however, cannot be considered generally valid In an
integrated mill, cconomies of scale in spinning are quite marked in
smaller mills of from 2.000 to 10.000 spindles, lessening progressively up
to a mill capacity of 20.000 spindles,after which no furthir cconomies of
scale will be obtained from a larger size. Ecoromies of scale vary
significantly according to the type of cloth produced, the finer the yarn
and the closcr the weave, the greater are the advantages of a larger scale
of output. In a non-integrated spinning mill, the seale of output and
eapital intensity required for cconomical operation is probably higher. Tt
may be possible to combine a highly eapital-intensive spinning mill,
operating on a large seale, with several small-scale. labour-intensive
weaving units. These units could be establisheq either on a national scale
with suitable govermment incentives or on a subregional basis in areas
where national markets are too small,

Raw materials

The availability of local raw materials has often provided the main
incentive for the development of a textile industry. It is important to
ascertain, however, whether the available raw materials fully correspond
to the types of products to be manufactured. The use of raw materials
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of too high quality means that, resources are SqQuandered, whj),e the uge
of raw materialy of too low quality resulty ip teehnical problems, yy,.
ceonomical productjon and low quality end-products, further regyjy of
inappmpriutv Use ot raw matering 15 the often YOIy restrictod range of
prodiets in t)e textile dustry of maiy d(‘\'('lopiug countries, The se pe
may be widened hy introdneing blends of natoral iy han-made fibpes,
Correet blending of regencrated  ecliyloge fibres incereqses the range of
VAarn counts obtainable from a given type of cotton, Facilitates productiog
and improves the performance characteristion of the cud-prodiger Im-
pProvements in the standard of living ean e ExXpected to result, iy an
increased demand for CiINy-care properties of garments, 4nd these demandy
may he met by the use of svathetic tibpes, cither in pype torme or i blens
with naturaj fibres, 1t js hnportant {hat the indu rY contorm to ()
world-wide trang by provision for the nse of man-made fibres i any
programme to establigh new textile industries iy, developing COUNtries,

The produetioy, of synthetic and regenerated collylogsje tibres involyng
distinot tconomies of scale, and the mnimuim ceonomical sey e nay
well be far toq large to Justify production in pyoxg developing Ot riey
unless the Production jy planned t. satisfy the reqnircinonts of several
countriex in the region, The f(-asihihty ol extablishing production of jap.
made fibres either on & national or subregional basis shonld he nvestigated
in connexion with the general planning of (he textile industry. Thig
has been Speeifically recommended by the regional SYmposia, and ot
recently by the Symposium o Industrial Development, i Afriea, held
in Cairo early in 1968,

Co-ordination of der elopment efforts

To co-ordinate the actions by government and private industry in
their efforts o increase the productivity of the textile industry, the
establishment, of nationai textile development connells or similar bedies
might be considered. Both government ang industry wonld be. represented
on these councils, the function of which woyld be to collect and disseininate
statistical information op production, productivity, salex. trade and
prices and to establish produetion and quality standardys and specificationg
They would also prepare forecasts of market requirementg and trade
trends and work ont long-term plans for the development of the textile
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THE pIscussioN!
The four categories of textile indnstry

It was apparent from the diseussion that national textile industries
might generally be classified into four categories and that each category
presented a significantly different set of problens.

The first category meluded developing countries that were in the
process of establishing a new textile indnstry or had done so recently
m the expectation that the textile indiustis would permit considerable
foreign exchange cconomies to be made on essential imports and also,
inmany cases. would pernit domestie sonrees of raw materials and labour
to be utilized. The second category included developing countries in
whicli the textile industry was already successfully established. supplied
most of the needs of the domestic market and eit her had atready developed
an export trade or had reasonable prospeets of domg so if access conld be
facilitated and textiles produced of an appropriate quality. The third
category included developing countries in whicl; domestic requirements
were met by a textile industry that had grown obsolete but was protected
from the competition of imports by high tariffs. Those indnst rices required
modernization  and  reorcanization. The fourth  eategory  included
industrialized conntries with a high consumption of textiles per capita
and also a growing sophistication in fhe products consumed. With the
rise i1t wage rates in those countries. their textile industries tended to be
threatened with obsolescence and growing competition from imports,

While it was recognized that big changes had taken plaee in recent
years in the role of developed and developing countries in the international
textile trade, it was evident that the developing countries were concerned
about the obstacles to their efforts to penetrate the markets of the
developed countries, It was feared that the entry of more developing
countries into this export trade and the attempt to expand its volume
might lead to diffienltics. A proposal was discnssed for programming
world textile prodnction with the objeet of achieving a rational
specialization. The debate of this proposal showed a divergence of views :
it was pointed out that many developing countries had to increase their
foreign exchange earnings by exporting  manufactured goods; some
devecloped countries. on the otlher hand, had been perturbed by the social

1 See ulso Report of the International Symposium on Industrial Development,
Athens 1967 (ID/11) (United Nations publication, Sales No.: 69. II. B. 7) paras.
288-—301.
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and economie consequences of deelining activity in the textiie sector
of their eeonomy as the resnlt of a rapid growt], j imports,

It was eonsidered that ¢y, problem reqguire exaniination j greater
depth by the APPropriate internationa) Organs. such as UNCTAD and
GATT, bt that UNID() Might assist ghe dcvolnpi':g countries iy
id(*ntifying specialized ines of production t complement e raunge of
textile goos manufactured iy ghe countries to whjel they hoped 1o
CXport. It was felt that self—sufﬁciem'y for all types of textile products
Was notin the economie interests of either the developing or the developed
eountriey,

Economie aspects of establishing a textile industry

The opinion Was expressed that the textile industry required more
labour per unit of output than many other industries, ey i the
industrialize(] countries where jt had  become capital-intensjve, The
labour force Was considered relatively  easier to train in the textile
industry thay in most others, For thoge Teasons, the texgile industry
often seenied an, attractive starting point for industrializatiun, particularly
where tlie neeessary ray materials wepe loeally availyb)e to supplement
an abundant supply of laboyr. Nevertheless, it was important t provide
appropriate trainiag at ajj levels, including Management. [t vy suggested
that UNIDO, together with the regional economie comnissions, should
review the methods and means of training 1iged mn all existing textile
training schooly ip d('-volnping countries. The yegpjt of that survey
would indjcate t [ extent to which som, countries might he able to help
their neighboyrs by aceepting trainees an whether additiona institutions
were required on g regional or subregional hasis. for whicl, International
technical assistaner. might be organized. At the university level, the
possibilities should e explored of com bining teaching with researc), work
and advisor Services; hecauge of the small Numbers involyed, such
activities woulq brobably have to 1e Organized on 4 regional or sil.-
regional bagig.

The importanee was stressed of nationg] and regional studies of the
toxtile industry in both developed and developing countries, making uge
of the latest available data. Such studies should algg take into account
the linkages with agriculture and other industria] sectors,
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Technical considerations

The influence of economies of scale was discussed. including the
findings of the stndies condueted by ECLA. Tt was pointed out that it
became inereasingly diftienlt bevond a certain size to achieve efficient
management even with more produetive equipment. and that there was
a greater risk of restrictive bnsiness practices it the dom.stic merket
was sniall.

The selection of cqmipment wax extensively disenssed. 1t was
stressed that the level of antomation shonld be determined with reference
to the relative scaveity of capital and abundance of labonr in developing
eountries. Automatic devices were generally justitied where they conld
produce a significant impravement in produet quality

It was pointed out that modem high speed machinery conld lead to
a reduction in costs only when it could be ntilized to the maximum In
the finishing section. in partientar. the capacity of the most efficiet
machines was high compared with the size of the markei in many
developing countriex. Automatie sereen printing tended to be preferable
to roiler printing when a large variety of patterns had to be produeed in
small quantities.

It was agreed that the purchase of second hand machinery might
sometimes be nstificd. but there were inany possible disadvantages and
the most careful cxamination and safegnards were essential before pur-
chase. There were cases. however. in which the second-hand machinery
was still quite modern and the supplier was willing to give <ome gnarantee
of satisfactory operations. Sparc parts and technical serviee might not
be easily obtainable from the manufacturer for very old eqmpment. It
was pointed out that the introduction of international standards for
components and spare parts of textile machinery could inerease the degree
of interchangeability and that this would simplify maintenance.

Attention was drawn to the importance of using raw materials
appropriate to the textile products to be manufactured. UNIDO was
asked to assist developing countries in selecting the appropriate materials.
It was considered that the growing trend towards the use of man-made
fibres would apply to some extent in the developing countries and that
the implications needed careful study. since economies of scale in the
production of man-made fibres were such that the requirements of several
countries in a region could most economically be met by a single plant.
Generally the synthetic fibres required a larger scale of production than
cellulosic fibres. It was therefore felt that regional co-operation should be
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encouraged. and it way recommended that UNIDO should  condnet
feasibility stndies in that tield joistly with the regional economic con -
missions.

It was pointed out that jute and hapd ibves whicl) wepe mantly nsed
for purposes other than appurel. fueed inereasing tonmpetition fron
synthetic materials, Fiiag could have  sevions social and ceonomie
consequences for the developing conntries where sueh natupg) tibres
were produced and. i many cases. converted into mannfactured goods.

In discussing the modernization of {he textile mdustey in - certain
developing conntries where the mdustry way fong established and had
become ineffieient. reference was made o previous United Nations
studies on tle subject. Tt was recommended that nationa] pohiey should
not be limited 1o financial Ineasures for nistalling new equipment but
should provide for scrappmg the ofd cquipment. and, in some  cases,
reorganizing the structure of the industry. Tje Opportunity should bhe
taken to negotiate measnres of regional co-operation i the course of
formulating national programmes for modernizing the textie industry.

It was stressed that success in modernizatjon would depend. in most
countries, on action by private industry as well as Bovernment. Tije
establishment might be considered of national textife development
eouncils or similar bodies, with representation of all interestei parties,
to co-ordinate measures ¢, ncrease producti Vity, raise quality standards
and plan the long-term development of the textile industry.

RE(‘UMMENDAT]UNS APPROVED!3

The following recommendations were made to UNIDO and, where
appropriate, to other international organizations:

To survey, upon request and ip Co-operation with the regional
économic commissions, the existing training and research facilities for
textiles with a view to increasing the etlectiveness of present institutions
and. in collaboration with other agencies such ay the HLO. to promote
the establishment of such institutions on - a regional, subregionul or
national basis

To assist in advising on adequate plant sizes and characteristics for
the types of prodiets o be manufactured and in the selection of appropriate
raw naterials and machinery ;

2 Noo also Report of the | nternational Symposium on Industrial Developmeny,
Athens 1967 (ID/11) (United Nationas publication, Sales No.: 69.11. B, 7).
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To undertake feasibility studies for the production of man-made
fibres, with particular referenee to the availability of basic raw materials
required, and their influence on the production of natural fibres,

To study certain special aspects of the textile industry such as
printing, with special reference to small mns and utilization of waste,
and, in co-operation with other ageneies, the possibility of introducing
international standards in textile machinery eomnponents and spare parts
with a view to their interchangeability, as well as the problems of the
hard fibre industry, especially  those anising  from the substitution of
natural fibres by synthetics;

To assist Governments. upon request, in the programming of the
development or reorganization of the textile industry ;

To undertake studies on the textile industry based on the latest
available data and forecasts of expansion of production capacity, both
in industrialized and developing countries:

To draw the attention of UNCTAD and GATT again to the question
of access to world narkets for the textile products of the developing
countries, taking into account the situation of those developing countries
which are less advanced in the development of their textile industry.




Chapter 7

UNITED NATIONS ACTION
IN THE TEXTILE INDUSTRY

countries may be divided into field and 8upporting activities, The former
include tho assignment of experts and missions to developing countries,
The latter include organizing various types of meetings and preparing
studies on problems connected with textile manufacture in the developing
countries; arranging training courses and study tours; and providing
information by means of specially prepared reference documents or in
reply to written requests.

FieLp ACTIVITIRS

advice, rescarch and development in relation to local conditions. The
remaining projects have been either feasibility studies op visits to indi-
vidual mills to deg] with particular difficulties.

According to the nature of the project, an expert or g team of
experts or a consulting firm has been employed. During 1968, fifteen

tield projects were completed.
SuPPoRTING ACTIVITIES

Meetings and preparation of research papers
Meetings of éxpert working groups, workshops symposia and also,

on occasion, seminars, al] enable persons who are actively engaged in the
textile industries of developing countries to exchange experiences in

7 77
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handling their probleins, which frequently have many characteristics in
common. An additional benefit derived from these meetings is the
guidance which they provide UNIDO in formulating its policies and
programmes, by updating information concerning counditions and
possibilities in various eountries and identifying problem aveas.

Sometimes special papers are prepared for diseussion at these
meetings, while i other cases the need for a research paper becomes
evident from the discussions at the meeting. In addition, the reports
and observations made by ficld experts may indicate the need for studies
and surveys, with the object of resolving specific problems which they
have encountered.

The first interregional workshop on textile industries in developing
countries was organized by the Centre for Industrial Development in
September 1965, in Lodz, Poland. This has been followed by meetings
of expert groups to prepare advice on the selection of textile machinery
in the cotton and wool and worsted industries and on processing
problems. Another expert group is taking up matters of quality control
in the textile industry.

In-plant training of engineers and technicians

Vocational training and the training of foremen is carried out by the
ILO, mainly within the framework of technical assistance projects in the
developing countries. UNIDO organizes in-plant group training pro-
grammes in industrialized countries for engineers and higher technical
personnel from the developing countries.

An in-plant group training programme for the textile industry was
launched in 1967 in co-operation with the Textile Research Institute in
Lodz, Poland. The programme lasted for five months, was designed for
twenty participants and has since been repeated every year. Its aim is to
upgrade the theoretical knowledge of the participants and to provide
them in a relatively short time with concentrated practical experienee in
the textile industry. This is accomplished by giving them the opportunity
for practical work in laboratories and production enterprises under close
and continuous supervision of experts. The experience of the programme
in Poland has confirmed the usefulness of such training for engineers
and higher technical personnel from the developing countries; UNIDO
hopes to expand facilities for in-plant training,
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capital investment needed is relatively small, the labour content i8
relatively high, and the crucial factor for success is know-how might be
transferred in the same way. UNIDO might assist by organizing
preliminary studies to identify the sectors of the textile industry most
appropriate for transfer and the factors that must be present in order to
achieve success. Such studies would serve to bring existing opportunities
to the attention of industrialists in the developed countries and would
help developing countries to devise measures to attract such transfers.

Use of man-made fibres in developing countries

Although the share of man-made fibres in the consumption of apparel
textiles is niuch smaller in developing than in developed countries, the
tendency is for this share to expand. Moreover, in some countries the area
grown to cotton may have to be reduced in future, in order to increase
the production of food erops as population grows, and this factor will also
encourage substitution of mau-made for natural fibres. Preparatory
research in anticipation of this trend would secm advisable.

UNIDO might organize an investigation into the niost economical
means of using cellulosic fibres blended with the lower qualities of cotton,
because the regular length and thickness of the cellulosic staple fibre
might result in cloth that was both acceptable to the consumer and
cheaper than existing cotton cloth.,

In many developing countries the traditional forms of men’s clothing
are giving way to Kuropean-style suits. For this fashion to be generally
adopted, however, a suiting fabric is needed with the appearance of
light-weight woollen fabric but made from blended man-made fibres
and selling at a price that the majority of the male population can meet.
UNIDO might organize a study of the technical problems involved in
meeting this requirement and of the minimum size of the production
unit required for this purpose.

Criteria for the selection of textile equipment

Expert groups are engaged in formulating a set of guidelines on the
selection of textile machinery. While it is not the province of the United
Nations to make a comparison between the different models on offer,
there would be value in preparing a manual, especially conceived for
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New techniques

UNIDO will develop its investigations of novel processing methods,
such as open-end spinning and shuttleless weaving, with the object of
assessing their suitability for use in the developing countries.

International textile trade policy

Textiles are one of the most important examples of exports of

manufactures from developing countries. Not only has this export trade
led to strong competition between developing and developed countries
but it is also likely to involve increasingly strong competition among
the developing countries. Governments in both exporting and importing
eountries nearly always intervene to modify the effeets of the free play
of competition in the international textile trade.

While trade policy is predominantly the eoncern of other United
Nations bodies, UNIDO iy mevitably coneerned with the repercussions
on the textile industries in the developing countries. A sound assessment
of export possibilities nay be as important in economic planning as
accurate cstimates of the growth in domestic consuniption. The matter
1s one of eonsiderable complexity, which may warrant the establishment

of a joint study group by UNIDO and other interested United Nations
bodies.
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UNIDO ASSISTANCE IN THE FIELD OF TEXTILE INDUSTRIES

A. AREAS RELATING TO THE DEVELOPMENT OF THE TEXTILE INDUSTRY IN
WHICH UNIDO 15 IN A POSITION TO PROVIDE TECUNI'AL ASSISTANCE

Raw inaterial utilization, including the use of man-made fibres;

Feasibility and pre-investruent studies:

Development planning on national and regional levels,

Introduction of mill control systems and repair and maintenance
programimes;

Selection of equipment i connexion with expansion and
modernization programmes;

Marketing:

Establishment of research and testing laboratories:

Training;

Promotion (developing. implementing. evaluating) of manufact uring
mdustry projects;

Techno-eeonomic evaluation of competitive processes and changing
technology, adaptation of new technologies to requirements  of
developing areas.

B. SELECTED MaJoOR TECHNICAL ASSISTANCE PROJECTS

The projects listed below relate to the activities of the United
Nations Industrial Development Organization since its establishment
in 1967. The list exeludes projects carried out under the predecessor
organizations of UNIDO (the former Division of Industrial Develop.
ment up to 1962 and the Centre for Industrial Development up to
1967). Since the projects are listed for illustrative purposes. the names
of countries have been omitted. The programmes under whieh the
projects are implemented are shown ax:

SIS Special Industrial Services of UNIDO

UNDP/TA Uuited Nations Development, Programme.
Technical Assistance Component

UNDP/SF  United Nations Development Programme
Speeial Fund Component

RP Regular Programme
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Projects smplemented or under implementation by UNIDO in areas related to
the textile sndustry

AFRICA

Feasibility study for cotton varn
production for export (SIS)
Techno-economic survey (SIS)
Survey on technical production
facilities and marketing sitnation (SIS)
Viability study for a blanket factory (SIS)
Assistance to the textile dyeing and finishing industry (SIS)
Textile Quality Control Centre (UNDP/SF)

THE AMERICAS

Wool research (UN DP/TA)
Quality control in the textile industry (SIS)

Assistance to textile mills, integrated and others (SIS)
Consultancy in textile industry (SIS)

Assistance in reorganizing the textile industry sector (SIS)

ASIA AND THE FAR EASNT

Feasibility study on the kenaf industry (jointly with FAO)
Textile industry rehabilitation programme (UNDP/SF)
Product development for the jute industry (UNDP/SF)
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MEETINGS, SEMINARS AND WORiKIN% GROUPS

ORGANIZED BY UNIDO

Expert Group Meeting on the Selecticn
of Machinery in the Cotton Industry

Expert Gronp Meeting on Processing
Problems and Selection of Machinery in
the Woollen and Worsted Industry with
special reference to the Developing
Countries

-~ Expert Group Meeting on Quality
Control in the Textile Industry

Expert Group Meeting on the
Selection of Machinery for the
Dyeing and Finishing Industry
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Location

Vienna

Bursa,

Turkey

Vienna

Vienna

Date
23—27 October 1967

5—9 November 1968

Proposed date

March 1970

June 1970
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S8ELECTED LIST OF DOCUMENTS AND PUBLICATIONS ON
TEXTILE INDUSTRY!

UNITED NATIONS
CENTRE ¥OR INDUSTRIAL DEVELOPMENT (PREDECESSOR OF UNIDO)

Industrial Development in Asia and the Far East. Vol. IV, Development of Key
Industries (E/CN.11/752(Vol. Iv); E/CONF .54/R.B.P./2)(Sales No. :66.11.B.22).
Industrial Development in the Arab ( ‘ountries (ID/CONF. l/R.B.P.6)

(Sales No.: 66.11.B.23).

Report of the United Nations I nterregional Workshop on Textile Industries n
Developing Countries held in Lodz, Poland, from 6 to 27 September 1965
(ST/TAO/SER C/88) (Sales No. : 66.11.B.29).

UNITED NaTIONS INDUSTRIAL DEevELOPMENT ORGANIZATION

Report of the Symposium on Industrial Development in Africa, 1966
(E/CONF. 1/R.R./1).

Report of the Asian Conference on Industrialization, 1966 (E/CONF. 1/R.R./2).
Report of the Symposium on Industr:
(E/CONF. 1/R.R./3).
Report of the Symposium
(ID/CONF. 1/R.R./4).

Technological and Economic Aspects of Fstablishing Tertile Industries in
Developing Countries, 1967 (ID/7).

Profiles of Manufacturing Establishments, 2 vols. (ID/SER.E/4 and 5)

(Sales No.: 67.11.B.17 and 68.11.B.13).

Report of the Ezxpen Group Meeting on the Selection of Textile Machinery in
the Cotton Industry held in Vienna from 23 to 28 October 1967 (ID/WG. 8/1).

al Development in Latin Amerien, 1966

on Industrial Development iw Arab Countries, 1967

! 8ymbols and Sales Numbers of
parentheses aftor the titles.

United Nations documents and publica.ions are given in
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Lodz Textile Seminars. 1. Tertile Fibres (ID/SER. D/3/1)
(Sales No.: 70.11. B.6, Veol. 1).

Lodz Textile Seminars. 2. Spinning (1DJ[SER. D13/2)

(Sales No: 70.11LB.6, Vol. 2).

Lodz Textide Scminars: 3. Knitting (1D:SER D/3/3)

(Salex No. 70.11.3.6. Vol 3).

Lodz Textile Seminars 4 Weavong and Associated Processes (ID/SER. D/3/4)
(Sales Noo 70.1HB.G, Vol 4.

Loz Teatile Seminars 50 Nonconventionnl Methods of Fabric Production
(ID/SEER. D35S (Sales No o 70.11L.B.6. Vol. 5).

Lodz Textile Seminars. 6 Textile Finishing (1D SER. 1) 3/6)

{(Sales No 701186, Vol 6.

lodz Fextile Sewminars. 7. Tosting and Quality Control (1D SER. D/3/7)
{Sales No.: 70 11LB.G, Vol. 7.

Lodz Textile Seminars. 8. Plant and Power Engincering (ID/;SER. D/3/8)
(Sales No.: 70.11.B.6, Vol. 8).

Sectoral Studies Preparcd for the Symposium: Textile Industries, 1967
(ID/CONF. 1/21) (mimeo.).

[ssues for Disenssion: The Textile Industry, 1967 (ID/CONF. 1/A.10) (mimeo.).
Report of Expert Gronp Meeting on Processing Problems and Selection of
Machinery in the Woollen and Worsted Industry (1D/33). [Working Title, to
be published in 19703

Economic CoMMISSION FOR AFRICA

Report of the West African Industrial Co-ordinating Mission, 1964

(E/CN. 14/246 and Corr. 1) (mimeo.).

Clothing Industries in the East African Sub-Region, 1965 (E/CN. 14/INR/95)
(mimeo.).

Industries Processing Agricultural Produets Other than Food, 1966

(E/CN. 14/AS/H1/19) (mimeo.).

Textile Industries in Africa, 1966 (E/CN. i14/AS/I11/24) (mimeo.).

The Textile Situation in West Africa: Markets—Industries—Prospects, 1966
(E/CN. 14/INR/129) (mimeo.).

EconoMic CoMmMissioN For LATIN AMERICA

La industria textil en América Latina. 1. Chile (Sales No.: 63.11.G.5).
The Textile Industry in Latin America. 2. Brazil (Sales No.: 64.11.G.2).
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