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PREFACE

Textile industry is ome of the carliest industries to be set up in many
developing countries., In the 1l:st three decedes or 30, there have been
rapid and many~sided advances in the techniques of textile manufacture,
80 that choice of tectnology is ditficult even at the purely technical
or sectoral level, In actuality however, technology choice in develop-
ing countries will have to transcend scctoral congiderctions end be

hamonised with the national mecro-cconomic plans for development,

The present note attempte to anulyse the relevence to developing coun-

tries of alternative technologics available for Aifferent stages of
textile menufacture, 1ts scope i reatricted to the main spparel fibres,
cotton and msnmade fibres. The discussion is primarily based on the
profile of textile manufacture in India, where a wide range of techno-
logies and : 'ale of operations exis' side by side., "¢ ertheless, the

obgervations and iveommenditions should have a desree cf gencrality,
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CHAPTER 1 : AFPROPRIATE I'ECINOLOGY - HISTORICAL PERSTECTIVE AND
CHITER A FOK CHOICE

1,1 Introduction

The terms "appropri:te technolopgy" , "intermediate technology”, "1low cost
technology" and "informil technolory" are often synonymously employed and
heve been topics of intense, if not entirely fruitful, debate in recent
yYears, Since the diascussion has semantic, philosophicel, ideological end
political overtones, a brief consideration of the factors that have thrown

up this issue might help to form a better perspective,
1.2 Historical Background

Shortly after the Second wWorld wnr, the doveloping countries, many of
which hed just become independent, embarked on a programme of industrial
development, Industrialisetion was meant to bring about a shift from
total dependence on erriculture, to creste large-scale employment and to

generste all round economic progress,

The developing countrics hnd hoperl to mccelernte the process of industrie~

lisation by auopting the 1latest technolories which had been perfected and

"commercially implemented in the industrially advenced nations., Such an

epproach, it was fclt, would help to avoid the slow triel and error route
which the developed countries had followed and “hus shorten the path
towards economic prosperity, a feeling shared by the developed countries

as woll,
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The experic.ice with the transter of technology from developed to develop-
ing countries has largely belied the original evpectations, while it is
true that the developing countries 'eve progressed at the agrregate level
in terms of the most commonly used measure of economic well-being, namely
the Gross National Product, the "gquality" .r pattern of the progress has
aot been satisfactory. It has been observed in many of the developing
countries thet the introduction of the latest available technolories has
served the interests of only a small, and mostly urban~based, segment of
the population, The large rural masses have had little or no share in the
fruits of development, Continued unemployment on a large scale in the
rural areas and the attendant mipretion to urban centres have been the
other side of the picture of industrialisation in the developing countries,
The proven inadequacy of technology transfer in fulfilling the national
objectives of developing countries has prompted a searching reexamination
of the basic assumptions. This is the pcnesis of the concept of appropri-

ate technology.

It is generally conceded that .hilc the massive import of technology has
not helped the developing countries in atteining economic prosperity, the
fault a8 such does not lie in eny technice” deficiency of imrorted techno-
logy. This conclusion is feirly obviocus since these technologies have with-
stood the test of technical, economic and commercial viability in the
countries of their origin, But they do not, or cannot, serve equally well

wvhen trensplanted in a new environment.




This brings us to the question of "uppropriateness", Obvious ag it may
sound, it is useful to keep in mind that eppropriateness is not an immu~
table feature. The appropriatencss of e technolopgy for instance camot
be delinked from considerations such es appropriate when, to whom or for
what purpose. In other words, approp: ateness shifts in time and spare,
governed by the conditions locally operating and it will be unreasonable

to expect a wniversally appropriste tochnology.

The experience of the developing countries with the latest imported tech-
nology cen be analysed against this background, Scarcity of capital
resources, particularly of forei;m exchange, is a common feature in most
of the developing countries, Moreover, one of the main objectives of
industrial developmont in these countries is employment peneration on a
vast gcale, On the other hand, the latest technolopies are labour dise
placing since they have been designed to counter the labour scarcity and
the consequent high labour cost in developed countries. The high degree
of automation in the newcr technologies has resulted in an increase in
the cepital requirements, In retrospect, it is not really surprising
that such cepital-intcnsive, automated and lebour displacing technologies
should have tumed out to bec troadly vnsuiteble to the developing coun-

tries, where the requircients are in general dinmetrically opposite,

Apart from thc unfavoursble capitnl/lebour components of the advanced
technologies, thoroe hivo nlao boen other factors inhiditing a success-

ful working of these imported technologies in the developing countries,




While the core of a techinolosy might be the machinery, an efficiemt utili-
sation of tethnolopy rcquires also several other peripherel factors of
which technical skill, orpanisational and menererial support, infrestruc-
turel facilities for trrspnrt, comminication end storage, snd the availe-
bility of eppropriste rrw m~*erials nre the most important, The machinery
can be imported relativoly easily but the supporting facilities are more
difficult to establish and maintain, The lack of such facilities has been
an equally important factor in deciding the suitability of imported tech-

nologies in developing countries.
1.3 Criterie for Choice

If the most advanced technologies are not necessarily the most suitebls
for the developing countries, the question arises: what are the consti-
tuents of an appropriate technology? The foregoing considerations indi-
cate that there can be no general set of criteria, hut that the constitu-

ents will vary from industry to industry snd from country to country,

The term "Appropriate Technology" connotes a choice end hence the existence
of alternative technolopies, not mere scientific possibilities but
commercially e:. .ablished, This may not be a given condit.on in all ine
dustries. For instance, there is practically no choice in technology

in o1l drilling or nuclear enorgy although such situations are rere, On

the other hend, an industry such cs textile offers a host of establighed

technologies amongst which a choice can be made,

/
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Relative availability of capital and labour is a major factor in the
choice of technology. Allied to this is the a ~ilable capability to

absorb and essimilate the chosen technology.

National objectives will also heve & bearing on the choice of teohnology.
Broad-baged enhancement of the standards of living, emp.oyment generation;
cavelopment of regional or special markets; prevention or minimisation of
migration from rurel urban srens - some or all of these might be the
desired goals, It may also be necessary to renk the objectives in the

order of importance if they cannot all be simultaneocusly fulfilled.

Hence, from a national point of view, 2 spectrum of technologies rather
then a single techmology is likely to be the appropriste choice without
any a priori elimination of advanced technologies. Moreover, the choioce
of a technology mix is not a rigid, once-for-all process, As oonditions
and requirements change, so will the technology base and the adoption of
a given technology should be considered as a tramsitional stage, The
long term objective should be to replace imported technologies gredually
through development bosed on internal innovative skills, Thua there does
not sppear to be any valid reason for the reservation expressed in some
quarters that rejection of the latest technologies by t.e developing
countries on the ground of inappropriateness would tend to perpetuate,
if not enlarge, the technological gap between the developed and the
developing countries and to saddle the developing countries with ineffi-
cient and obsolete techmologies.




In the above discussion, the term " developing countries" has been used to
distinguish a group of countries which heve cer‘.ain common features, It
is, however, important to bear in mind that there is a considereble amount
of diversity among the countries of this group, diversity in the current
stage of development, and in the relative rue1lability of labour, capital,
8kills etc, The developing countries span a wide range from capital-
surplus and lrbour-scarce nations such ns the oil producing states to
capitel-8cBree and labour-sbundant countries such as India, Obviously, e
general treatment of developing countries is not possible, The following
chepters sre in respect of low income/labour surplus countries with India

as an example,




CHAPTER 2 : THE TEXTILE INDUSTRY

Production of ynms ond febrics is one of the earliest occupations known to
man, A8 civilisation ndvanced, more refined techniques of febric manufac-
ture cemo ir“o vogue and the scnle ¢ © operotions incronsed., 1In fact, the
industriel revolution waa ushered by two developments connected with

textiles : Hargreave's spinning Jemmy nnd Arkveright!s Water Freme,
2.1 Textile Fanufnrcture os an Industry

The textile industry has all along shown distinct product specielisation
with seporate segments for different fibres such as cotton, wool, flax,
ailk, jute etc, Of thesec, the cotton scctor hre a world-wide significance

and has hence been singled out for & detailed discussion in vhat follows.

In the last two centuries, textile industry has undergone several chongu'
in technology and in organisation., Nevertheless, almost every country
has preserved till todey the traditional techni-jues of fabric menufacture
and ombellishment., However, with very faw exceptiorsthe older methods
are nurtured mainly as n nntional heritepge and do not have any signifi-

conce in terms of volume of production,

The prce of technologicnl developments has been particularly repid after
the Second World War, The arrival of manmode fibres on the textile

scene nocessitated technologicrl changes in the industry which had till
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then heen processing the neoturnl fibres such as cotton, wool, flax and

silk,

ieneral deveolopment in other nreng hns nlse had an impact on the textile
industry., The omerirence of other induslrics which offered hicher wnpea
and better working conditions tendecd to weoan the 1labour force oway from
the toxtile indust.ry. As n resgult, the more recent devolopments in the
toxtile industry have bean in the direction of higher production rates,
incrensing automation nnd reduction in the labour complement., Textile
induntry has thus lnrpely lost its chnrncter of labour intensivenoss nnd.
has become n eapitel intensive sector. The ratio of lnbour cost to the

totnl eost of production hns steadily decreased, while capitnl invostment

per work place hus corrcspondingly risen., An idea of thesc changes ean be

had from Tnble 1,
TARLF, 1 ¢ CAPITAL INTENSITY IN COTTON SI'INNING AND WEAVING

(n) spinning : Production 570 kp/h of carded yam 343 Nm,

TS0 T T TR T T 19|

1, Numbor of spindles 29,600 e,zoolrw,émlm,mn 19,600

2. Investment in Machinery, ’ ‘
Ruildings nnd Services :
(Miliion Swiss ‘rancs) Heb 1 12,6 | 12,7

3, Numher of operatives
per shift 98 &, A

19,9 ! 21,7

32 26

Fhysicnl working: plice |

he Copital Investment per ' '
(Thousand Swiss Francs) 88 : 197 288 . 622 835

I | 12000 | 1400%

*+ For oen and spimin{'
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(b) Worving: (ineludine Impnratior and Cloth Inspection)
Production : 3250 'ng/h
Grey I'nbric Width O0 om
2C Fecd and 26 Picks; Warp ond Weft 348 Nm

Productions in the spinning snd »aving models rro balsnced

1950 | 1960 | 1970 | 1974

1. Number of Looms 900 2/, B 2264 | 206
2, Investment in Machinery ond

Scrvices

(Million Swiss Francs) 1,5 16,9 | 2,.9 |36.5
3. Numher of Opertives per Shift 219 72 68 (2]

4+ Cnpitnl Investment per
Physieal Working Plnoe
(Thougand Swiss Francs) 66 | 235 366 | %88

-

#  shuttle lLooms
##  Shuttleless Looms

SOURCE : Y, Vartmann,

"Th> Growing Gapitnl Intenaity of the Textilo Industry
nnd its challenge to Managemontt

Cotton and £11iod Tonuile Industrics, 1975, Vol, 16, p,33.
~e2  Toxtile Industry in Developing fonuntries

A feu of the dovelop nyr eountries hiove well ostablished toxtile industries
of lonyr atan e, thera have givoh & high priority to gotting up a tex-
tile industry in {1cir notjonal plans for industrirl devclopment, Bocause
of its iraditionr’ lonbour intensivencss and rclatively low copital in-

veatment requiremcats, the textile industry was considered ns a favoureble

averue for empleymont reneratiom, Sinte, n mmber of these developing

e



countrira ~lgo produce sipnificant quntities of cotton raw material supply
win anoured,  Consequently, o aizevle spinning nd weaving cnpacity has
boen crentea in the developing countrica in the lasl couple of decndes.
Avocreobe acen froa Takde 2, the proportic 1 of cotton type spindles in
the developing contricas increnaed {rom 1/4,7% in 1950 to 37.4% in 1075,
5imilarly, the number of looms increascd trom 16,24 to 34.5 in tho period

f'rom 195? - 1(7750

TABLK 2 : COTTON SYSToM T Trs 0 LAy

Million Spindles

1950 i 1965 1975

Devaloped Gountries 86,7 | 63 4949
(70.3) | (e (3346)

Developing Countries 18.1 | L 55.6
(e ) L #040) (37.4)

Socinlist Countrios 18,6 3242 43.0
(15.0) (24.27) (29.0)

Vorld Total 123.3 130.4 148.6
(100,0) | (100,00 | (100.0)

COTTON 3YSTEM LOOMS IN PLACE

Thiousnnd Looms

1952, 196
Doveloped Countrieg 1757 1,321 959
(6..4) 108.7) [(32,8)
Developing Countries NN 655 | 1,008
(16.2) | (24.1) | (3445)
Socinlist Countries 532 737 | 956
(19.4) (27.2) [(32.7)
World Totnl 2,730 | 2,713 | 2,923
(100,0) | (100,0) | (100.0)

Figures in parentheses indicnte percentnpes

SOVRCE :  Tnternationnl Cotton industny Statisties (various volumes)
TFCATI
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Many of the d eveloping countries depend on the developed countries for
supply of machinery. The level of technology varies from country to

country but is runerelly lower than that in advanced countries,
2,3 Textile 1ndustry in India

India hes a long and rich trdition in textile menufacture end is consi-
derec as the birth place of cotton textilea. The use of starch for sizing
and of vegetable and minerel substances for colouration was widely lmown
well before the Christien era., Special omementation techriiques such as
tie end dye and resist printing had been perfected, In more recent times,
the Dacca muslins, calieces and chintzes were world-renowned and highly
priszed, The manufacture was in the hands of master artisans with the

knowledge and skill being passed down from gencration to generation,

First the industrial revolution and then the political subjugetion of
India by the British ceused severe setbacks to the treditional textile
mamufacture, Progreasively severe restrictions were placed on the pro-
duction and export: of muslins and calicoes to England, The mechanisation
of textile manufacturc within Indie itself added to “he irevails of the

cottage textile industry,

Taxtile manufacture on an industrial scele startcd i Tndia in the middle
of the nineteenth century, The statisticnl deteils of tho Indian textile

industry upto the end of the Second Worid War arc given in Table 3,

1
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TAELE 3 ¢ ILDLA COTTON Ti¥TiLe ~00STHY 1860 - 1946

~HNumber | tumber of
fear iof‘ Spindles
Mills (Million)

Murbe TYrm Fabric Froduction

Fumber .| Prmducticn (Million lotres ]

of Looms s ‘

- i (Million . Y Hnnd- Total

%.LE) J,ooms
1

+
!
i
i
!

(Thousand

i
|
>

|
’
!
|
186(1 13 ).3 I 301/0
l

"ov,e, Nn.a.

l 1901 178 L o8 A e5 2 ‘ " n.a, | nea.
i 19111 233 6,1 H5 .8 ds . n.a, | n.a,
b 1921 | 249 743 133,y |1y 1,052% © 2,359*
! 1931 314 941 175 .2 C,20% 0 3,499
i 1941 396 10,0 200,2 5,057%
I

1%6 423 1004 20207 i ' ) : : 5,221*

n.,n, = Not availrble; + Lotinmeted

SCGURCE : Indian Cotton Textilc Industry Ceontenniy Volume 1950

Irdian Cotton Tuxtile Industry (Various Volumes)

In the first tew decades, thc industry had concentmted on spinning

conrse yams and there was » luerntive yom tmde with China #nd Tapan,
Febric finishing was virtu:lly unkne.m; -rey {rhrics cre exported to
Lancashire and re-importcd in the finished form, The industry was also
not in » positien to mect the home demind, altlough fabric imports declined
from 62% of the *ot~l corgsumption in 11 to 15% in 193( «ith a corres-

ponding increase in production within the country.

The history of the Indian textile industry is closely interlinked with
the nnational movement for indepondence, The rivrlry between the Lance-

shire and th~ Indian toxtile irdestry resulted in the imposition of
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protective teriifs - inst Indinn textiles and of measures to counteract
the competitive ~dvonleses Inails had by wiv of cheap labour, These steps
had an im nct poiiip boyond *he nconomic gihere; they were viewed in India
rg expresgsiont of politicrl dominnnce nd were met with crlls for the

boycott of forcign, specific-1lly British textiles in India,

The regulting Swadesh: movement tripgpercd ¢°f an inereased fabric produc~
tion in Indin, 1In onc acnac it lso marked the beginnings of the Khedi
(hnnd spun ~ hand wover textiles) movement, 2lthough Mahatms Gandhi, the
main advocate of Khndi, vicwed it in o much hroader perspective, Accord-
ing to him the resurrence of the spinning wheel in Indian villages "hes
nothing to do with mochinery or the propagandn for boycott of foreigm
cloth, It is purcly 'uvi simply - question of the oconomic condition of

1
the Indirm mrgseat .

The outbrea of tho Sccord Wsrld Wer vitnessed  further grovth in the
Indinn textile industry, with indin serving as on orerationnl bage in
Asi for the nllied pow.rs, the textile intistry w25 called upon to meet
the sizeble nmilit:ry reqguirements nnd domestic consumption had to bo

curtniled,
Textile Industry in Indep.endcat ind<.

The partioning of the sube=continent in 1947 scriously dislocoted the

textile industry. £ substont.ol portion of the cotton-growing arens

1 Young Indin, 1922
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werit to Pakisten while most of the cotton textile manufacturing capacity

remained within the Indian territory,

Eueh of the young “ndependert nutions hnd “o trke steps necersary to

‘otabilise its textile ifwhistry - Indic had to increase cotton cultivotion

rnd akistan had to migment her tevtsile memificturine crpacity,

The Government of Indis had ~lso decidod a3 o 1o icv measure to encourage
the small scale sector. Tte mefsures teken in sursuance of this policy
included (a) roservatior n. selected jroducts solely for the decentralised
scctor (suris, dhotia, hedsheets, etc,, of certain counta nnd/or using
coloured yams); (b) fiscal incentives for setting up decentralised units;
() preferentinl treatment in excise dut in case of vam supplied to, and
fabrics produced by the decentrlised sector; (d) restrictions on the usc
of filament yam by the orranisod scctor and on yarm oxports to assure
regular row materizl supply to the decontralised sector; and (6) cutoblish-
ent of ogoncies for the aenercl promotion of these sectors (e.g., Khadi

ard Village Industries commission, and Handloom Development -Corporrtion),

As a consequence o this policy, there has voen » pronounced zrowth in the
production of woven ¢loth by the decentralised scctor and the number of
spinning mills which suply yarn to this sector (sce Table 4), The early
19508 rlso saw the bugiruings of yroduction of manmade fibres (regaone-
rated ccllulosics) in Irdir -nd this 1ed to the cstablishment of a gection

of decentmlised sector concerns with weaving, the so celled art silk

12
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sector. Thu advent of other Manmods fibres - polymides and polyesters -
in lnter years resulted in an increased product on of blended yams and
frbrics and also in the introdustion of modern knitting machines, albeit

on s small scnle,

In the lost 15 years or so, the Indian cotton textile industry has been
subjected to severe strains and & large number of mills were on the verge
of closedown, The reasons for the shift in fortunos sre complex end a
detailed discussion of the fectors is beyond the scope of the present
discussion, The Government felt compelled to intervene to avoid large
scals unemployment that the clooun{ of mills would have coused, The
National and State Teaxtile Corporations constituted during this period have
taken over the sick mills, The number of mills under Govermment cantrol
today is well ower 100, Seoveral measures have boen initiated to rojuvenate

the siok mills.

A glance at the structure of the textile menufecturine industry in India
todoy brings out severnl characteristic fentures, Firstly there is the
segmentation of the industry into different orgnnisational groups : the
orgonised sector comprising of mills which can be further sub-divided into
private sector, publir sertor and co-operative mector; then the decentre-
lised sector consisting ot hend spinning, hand looms, power looms (inocluding,
art 8ilk looms), knitting, chenicnl processing, etc., Within oaoch of the
soctors, the individunl units span o wide spectrum in respect of size,
output, turnover, technical competence, and to some extent the level of
technology.

16



The textile industry in Indir is, by and large, vet to adopt the most
recent technological devclopments., Althoush India hag & sizeble textile
machinery memufccturing industry, the production is gencrally restricted
to "conventior a1 tcchnology and mach nery incorporating the most modern
advances has to be imported., In view of the high cost of imported machines
and the high levels of import duty, imported tcchnology becomes prohibi-
tive for most mills, although individual mills with spocialised production
pattern may find one or thc other imported technology attractive, This
situation is likely to continuc until the more sophisticoted machinery is

mamafactured in India,

It cen honce be said that advanced technolegy 1s not suitable for a large
section of the Indian textile industry cvcn if considerations are restrict-
ed to the narrow economic aspects. The upkeep and opcration of the modern
machinery is also likely to pose probiems in many mills, although there

are a sufficient mmiur of units with the neceasnry competence and skills,

At the same time, the productivity levels in the orwanised sector are low,
even when sllowances rre made for the overall lovel of technology, and low
machine utilisation ns 2 result of re. material shortages, power cuts and
labour unrest, The morc importont foctor is the old and obsolete machi-
nery in many mills. Modernisation is an urrent neod of the textilo
industry, However, modemisation in the Indian context does not imply

» switching over to more advancod techmologics. Replacement of machines

thot are in poor mechanical shape or renovation, i.e., conversion of

17
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existin; rachinea for higner productivity is & moro realistic and feasible

approch,

The deceatralised seclor is even more heterogeneous, It is important to
bear in mind thnt il definition of the decentralised sector is largely
boased on the scerle of production nnd does not always take into considere~
tica the technological freters. Thus, in the knitting sector, there are
warp and eircular kmitting machines which represent a feairly high level of
technnlozy. Simidarly, botwrcn the organised and power loom sectors, there

ia oy bi3ie diflziinen in the level of technology,

At th~ ciler citrens, thoe fetentralised sector continues to employ techni-
g vch lLnre rinained unaltered over derades if not centuries, Hand
,1an ~ 2, hond wreving, block prantung are some of the typical examples,

doeoos Lt worl” be ericmeous to broadly equete the decentrrlised sector

v Do wioh YoutnndedY technology.

I B A

, My vosicis sermonts of textile manufacture play an important role
Im e owacoa U Indda, With snmacl ynm o nnd fabric production of around
7 "T34en b+ oard 9900 million metres respectively, I[ndif has one of the
i SotNide noemnacturins oopotities in he world,  Textile manufac-
Lires ditcte eopla,mont co several m 1lion persons and plays an

oot ma in the Indian economy.

Tho follswi=2 ehrubesn coavein an nccount - the ta-~nnnlopies currently

~enloyed by 4V 44f N ront regrenta,
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CHAPTER 3 : TECHNOLOGY OF SPINNING

3.1  General Level of Spinning Technology

For the greater part oi this contury, the apinning operetion was chareo-
terised by a nurber of soperate processes with matsrial handling between
the successive stages, Lovoloprnents in cpinning technology in the last
two decedes eliminated some of the material hendling and introduced an

elemont of automation; direct chute feeding to cards and automatic doff-
ing at ring framas ara tio ciamplor of this typs of dovelopment. The

general trund towanls highar prodnctivity reates has asserted itself in

spinning technology ¢3 w2il. Speed increeses of /00 and more have been
achieved on machines such as cards and drew f'remes, The ring freme pro-
ductivity hes aleo rogistered an incremse, though to a relatively modest
extent of about 30%., The odoption of michenical and electronic devices
has helped to maintain product quslity despite the higher machine speeds
and has in fact sctually resulted in reducing the nurmber of preparatory

stages,

However, the moat ectrilii - “~v loprent ia spinn’ry technology has been
the evolution of redically new methods of yam formation such as open

end sapinning, self-twist spinning, and twistless spinning. These tech-
nologies wse nnoonventionel mthods for imparting twist to the yam or

rely on methods othor thrn twvisting to provide inter-fibre cohesion,
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Ao » rogult, the imherent limitations to higher speeds encountered in
~ing spinning have been bypassed and appreciable increases in spinning
productivity have been possible, Of these, open end spinning has been
accepted quite .idely on a commercial ¢ :ale, /[ total of ubout 0,9 mill-
ion open end spinning units (equivalent to epproximetely 2.4 Wmillion ring
spiming spindles) are working at present in differont parts of the world,

3.2 Spinning Technology in India

As discusuod in Chapter 2, thers hor been a considercble inoresse in the
number of spinning mills in India sinco 1950, At present, the spinning
mills have a share of 37% of the totrl spinning cepacity in Indis, Of
the total of 413 spinning mills, 50 are cooperative enterprises formed

by cooparative societies of oithur weevars or octton growers.

4 large murber of the spinning; mills are loceated in South India, in and
around the city of Coimbatore., The sninning mills are relatively small
in sise; nearly 35% heve & oepraoity of 12000 sniid1les or less. The com~
posite mills on the other hand are larger and have an averege capacity
of 43,000 spindles,

Production of blended yerns of cotton, visoose and polyester has steadily
increased over the years, The volume of production of blended yarns in
1975 was 40,5 million kg, or 14.55% of the total,

The rising popularity of blends and the availability of indiwenows long
staple varieties of cotton have also led to » gredual but perceptible

20
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shift towerds finer counts. Counts finer than 40s Ne (English cotton

count) represonted 12,9 of the total production in 1976 as apainst 6.9
in 1961,

The above ciianges in the rew moterinls or pattern of production have been
absorbed without any mejer shifts in technoloms, The reneral level of
tochnolosy in India can perhaps be best denoted ns intermediste, Develop-
ments such ag semi-high or high production carding, high speed draw
frames, speed frames and ring fremes have been edopted to varying extents,
llowever, the more recent innovntions such ss chute feeding, automatic
doffing and open end spinr ing have yet to find their way into the Indian
industry.

Indin is self-reliant in conventional spinning machinery, On the other
hend, machinery incorporating the laotest techmologicml ndvancos such ss
open end spinning machinery hes to be imported, The cost of imported
machinery outweigha the advantrpes of thosc: devolopments in terma of
higher productivity, lower wape costs or improved product quelity. As an
example, » techno-oconomic compnrison of ring spinning and open end spin-

ning is givea in Table 5.

It is seon that the relative economic vinbility of open end spinning
diminishes steadily es the count becomos finer, There is also the
furthor uncerteinty, whether this techmolopy will be suitoble for the

Indian cottons which heve e high content of impurities and foreign

mnttor,
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3.21 Technology of Hend Spimning

The spinning wheel or Charkhe, which beceme a symbol of self-reliance and
the fight for independence, has continued to flourish in independent
India, .pproximately 0.5 million spinning wheels ere in operstion today
with a total cotton yam production of about 5 million kg. per year,

Much of this yem is in the coarse count renge and produced in regions

scattered all over the country,

In the mid 19508 2 new technology of hend spinning, the Ambar Charkha,
wes introduced, This machine incorporetes the essential features of a
conventional ring frame and hes 2-6 spindles per unit, The Khadi and
Village Industries Commission has talien the initistive in the refinement
and propegetion of the .mber Charkha, /[ total of about 0,1 million ‘mbar
Charkhas with 0,5 million spindlos are in operation today and produce
about 6 million kg. of cotton yarn, The counts spun on the Ambar Chariha
are limited to approximetely 20s Ne, /4 set of preparetory mchines which
are esgentielly scaled-down adaptations of the nill technology have also
been designed for the Ambar Charkhe sector, One set of preparetory
machines can feed about 25 Charkhas. The hand spinnins sector provides
euployment to around 0,7 million persons. /s of today, yams spun on the
Ambar Charkha are poorer in quality compared to those produced in spin-
ning or oonpasite mills. Lack of treined workers, and deficiencies in the
design of the machines are two of the major causes for the low quality of
hend spun yarms, It should be possible to overcome these drewbacks. The

ambar Charkhe has the potential for employment generation with low
23




capitel investment., [ comperison of the productivity, lubour employment
and capital requirements of the different spinning technologies is given
in Table 6,

Such r compurison presupposes that the product of each of the technologies
is compareble et least in e limited range, /s indicatel above this assump-
tion is not werranted at the present time, Design improvements for the
Jmbar Charkhe for improving yarn quality for instance are bound to in-
crease the cost of the Charkha to a certain extent but the over-ell
capital muiremntj per work place are still likely to be lower than in
the other technologies. / provision for operation of the Ambar Charkaa

by power will no doubt increase its productivity considerably, though this

meagure may not be feagible on r~ l2rqe sccle immediately.

The model of centrelising the pre-spinning operations adopted by the Khadi
and Village Industries Commnission deserves a closer look since it offers . .
the possibility of combining the adventeges of large scale and small

scale opsrations, In the operation of spimning, the stages upto.the

roving freme can be conveniently and economically operated on a large scals,
Here, the mill technology with higher productivity retes and adequate
control of product quality appsars to be more officiqnt., The final stage
of spinming can be decentralised, with each of the spirming units consist-
ing og one or more manually operated Ambar Charkhas. Such an arrangement
does impose yestrictions on the physical location of the individual spine:::
ning units vis-a-vis the central preparatory unit. The implicatioms wf:

2,
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miterial tmnsport betwoen the nucleus plant end the satellite spinning
units nced to be studied in detail, This arrencement will require other
facilitics for efficient functioning, Provision should be mede for
michinery mnintenance ond supply of spare parts. Froper treining to the
opcratives of the ,mbar Charkhn should rlso help in enhancing the produc-
tivity and quelity, 5

Therc has been n recent proposal to introduce manmade fi'13 irto the hend
spinning soctor. This scheme is moant to brorden the product renge of
Khndi textiles and takes into ncoount the increasing popularity of manmade
fibres, porticularly of polyoster, in India, [ more serious oxsminntion of
the various aspects of the scheme 1s oalled for. The likely demand for
Khodi blended textilos vill have to be negcosed arainat the background of
tho high price of polyestor fibros in India and tho relatively high coat
of production in hand spinning. Seoandly the ynm quality would nssume
fnr more importance with the more oxponsive monmade fibres; wogte levels
and the proportion of sub-standnrd yom will have to be kopt to n minimmm,
Moroover aince the hand-spun blondod yrm will be procossed subsequently
in the docontralisod sector » the nvailability of required frcilities in
wonving nnd finishing roquire to bo crrofully oxaminod, The rough and
nnturel toxture of Khodi toxtiles hag n novelty rppenl that cannot onsily
bo mrtchod by mili-mnde textiles. 1 planned nnd imaginstive promotion

of such features of Khadi toxtiles both in domestic nnd export merkets
might bring fruitful ruoulte.
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CHAPTER 4 : TECHNOLOGY OF FiBRIC FRODUCTION

/8 in cose of spinning, developments in fabric manufacture have had
raiging productivity levels sg one of tiic main objectives, [ noteworthy
development is the loss in dominance of weaving as a fabric mamifacturing
tochnology. Xnmitting has agscerted itselt as o vichle altemative techno-
logy for menufacture of outcrwear. Fabric manufrcture without the inter-
mediate atajge of ynrm formution hag become a reality, Stiteh bonding
techniques, which can be viewed as a combination of knitting and weeving,
have further extended the rangec of {abric mamufacturing technologies,
Knitting and atitch bonding offer preduction rates which are well above

the lavels which the conventional shuttle loom i3 capable of.
4.1 Weaving Technology

Larger package sizes, electronic process and product monitoring, end
engineering refinements of machine parts for higher speeds are some of
the prominent features of modern machines in tho preparatory stapes
(winding, warying and sizing) of weavi w. Opereting specds in these

stages have increased manyfold,

ifter several decades of relative stamancy, the loom has undergone
redicsl changes in the last two decndes or so, The conventionsl auto-
metic loom developed in the early years of the present century held sway
with only marginal changes in design., flternative methods of weft

insertion developed during the carly 19508 brought shuttleless looms
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into the picture. Once the need to propel a heavy shuttle acroass the warp
sheet was obviated, limitations on loom width rnd speed were eliminated.
The most modern shuttleless looms operate at weft insertion ratgs of

about 700 metres/min, with febric widths of 330 em. Still higher produc-
tion ratees are being aimed at in some of the new technologios such as

multiphese weaving; however these are yet to be commercially accepted,

4.2 Weaving Technology in India

4421 Mill Sector

The recent developrents in weaving preparatory have been introduced in
Indian mills to a relatively larger extent than the developmonts in
weaving itself, /futomntic warp snd pim winding mechines, high speed
warping machines and multi-cylinder sizing machines have been installed
in a feirly large number of mills, Many of these machines are manufac-
tured indigenously in collaboration with machine manufacturers in indus-

trialised countries,

On the other hand, weaving in the orgenised gector continues to be pre-
ponderantly on non-amtomatic shuttle looms which have remained unmodified
in design for severel decades, Of a total of approximately 2,08,000 loows
in the mill sector in India, roughly 80% are non-automatic looms, and the
rest are mostly conventional mutomatic shuttle looms, Very recently, a
small mmber of shuttleless looms have been installed by some mills,

The proportion of non-mutomatic looms is very high in Indie even if the

28
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ocomparison is reetricted to the developing countrise. For dnstance,
Hong Kong (100%), Pakisten (81%), Egypt (78%) and Braeil (4%) all have a
substantially higher proportion of automatic shuttle looms.

The conventional esutomatic loom does not facilitate higher production
rates, Its major advantoge over the non-sutomatic loom is in the reduo-
tion of lsbour complement, For example, one weaver can be put in charge
of 48 euvtomatic looms as ageinet 4 or 6 looms of the mon-mutomatic type,
In oonsequence, the labour cost per unit volume of production is reduced,
The second sdvantage of automatic looms lies in the higher quality of
output resulting from various control and monitoring devioes which these
leoms aze fitted with,

Despite thul. demonstreted benefits, the Indian mill industry hes not
introdued sutomatio looms on as large a scale as some of the other
develeping countries, The primery reason is thet e changsover to the
oonventional eluttle sutomatic looms is not viable for many mills, suto-
satio looms of Indien menufaqture are priced three to five Yimes higher

. thmn equivalent non-sutcmstio looms, The general level of yam quality

in Indian mills does not permit the alloocation of more them 16 sutomatio
loows per weaver, .s a result, the sdvantages of reduced lsbour coste/
unit output are not commensurate with inoressed investment., While this
analysis reflects the overall eituetion, automatic looms have been
found t0 be appropriste and economically visble vherever fabric quelity
(sbsence of wenving defocts) is a mejor criterion ns in febrics meent



for exporte or in highepriced ‘fabrios,

The second-generation rutomatic shuttle looms and the shuttleless looms
becoms even less attrective economically because of the st 11 higher
investewnt costs and the lik1ihood of added costs 4n spirniryg énd weaving

Lo

preparetion to provide yam of tho required qumlity,

The results of a techno-economic manalysis of nlternative weaving teohno-
logies in the Indian scene are repreduced in Table 7,

TABLE 7 ¢ TEOHRO-ECONOMICS OF ALTERNATIVE SYSTEMS OF WEAVING
IN THE ORG/NISED SECTOR

pe of lLooms
RB=—Teanventional| Mlgh Speed
_ Automatic| utomatic iutomatic | less
Total Investment'
(Million Rupees) 3.5 334 41,6 .1
Conversion com“
(Rpees per Metre) 0,65 0.& 0.61 0.60 .
Anmial Profits after Tax
8izple Payback Period?
(Youre) 1 10.8 12.8 18,6

The values are based on an unnual produc’ 1on of approximately 11 million

metres of cotton febric 48 :: 25 reed/picks/om; 36s (Ne) in v aid weft,

1 Inclusive of investment on weaving preparatory machines
2 Labour, powver, end accessories
3 Total investment divided by annual profit after tax

In spite of its relative superiority under the present ciroumstances,

the non~autometic loom can be improved in several vys for added offi-
olency. Some of the more important features of sutomatic looms such as

30



the warp stop motion, individusl drive and {loating swells can be advan-
tageously incorporated into the non-sutomatic loom. There is also scope
for an increage in speed of the non-automatic loom. Developmental acti-
vity along *hese lines has larpely 'gen completed at the Ahmedabad Textile
Industry's Research Association, Ahmedabad, and it is expected that non-
autometic looms of an improved design will be shortly available to the
industry. These changes should help in improving the technology of the

non-automatic loom without upsetting its economic advantages.
4422 Decentralised Sector

Accurete information on different aspects of the decentrelised sector
such as production capacity, volume of production, and employment are
difficult to come by since there is no regular data collection, The
figures mentioned in the following sections are therefore estimetes avai-

lsble from different governmental and other agencies.
Power Loom Sector

There are spproximately 0,2 million power looms in India working on cotton
yarns, with an annual output of rou,hly 1800 million netres. The state
of Maharaghtrs and the towns of Malegson and Bhiwandi in particular,

have the largest number of power looms.

In terms of techmology, this sector is hardly distinguishsble from the

mill sector; the looms in the power loom sector are almost identical




in design to non-autometic looms installed in mills, Therefore, power
looms can produce the same range of fabrics as the mill sector., The major
differences are in the scale of operation and in the organisational set-up,

The units are small, with an averege 4 to 20 looms per unit, Very few of
them have facilities for pre-weaving activities. They procure yarn from
mills, w“arp yam in the form of sized beams and weft yam in packages,
Pim-w. Ying is ocarried out within the units themeelves or through contree.
tusl arrangements., Similarly, the units heve to depend on outside esta-
blishwents for fabric finishing. The common mode is that traders acting

&8 intermsdiaries purchase cloth from the power loom units and arrange

for further processing as well es marketing, This system has given rise

to a sizeble small scale sector in fabric finishing, en aspect which will
be discussed in the next chapter,

Art 3811k Sector

As the nmme implies, this sector is concerned with the weaving of art
8ilk or manmedo fibre fabrics and is a comparatively recent entremt in
the decentrelised sector. Established in the early 1930s with imported
viscose reyon as rew material, this sector received a boost in 1950s and
19608 when plants were set up in India, first for the production of re-
generated cellulosics and then of other manmede fibres.

The art silk sector todey hes a capacity of 1,11,000 power looms which

are bagically similar to the looms in the mills or in the cotton power

loom sector and adapted in details for weaving manmade fibres, The
32
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industry uses both cellulosic and synthetic fibres and produces a variety
of textiles of which shirtings, sarees and dress materials are important

items,

There is a noticeable peogrephical concentretion of this sector. The
state of Gujarat has 48,000 looms (or /4% of the total) most of which
are situated in the town of Juret.. Three other states, (Mahareshtre,
Kamateka and Punjab) sccount for arother 46 of the capacity in this

sector,

Moet of the art silk weaving units are small with 1 to 6 looms, There

are oily 3 units in the country with more than 300 looms each. The size

distribution of the units in Gujarmt es obtained in a sample survey is .
shown in Table 8,

TABLE 8 : SIZF DISTRIBUTION OF ART SILK WEAVING UNITS

IN GUJARAT

Number of Looms mr of % of Total

1 - 6 3970 83,2

7T - 2, 618 13,0

25 - 50 110 2.3

51 - 100 4,6 1.0

101 and above 25 a2

L7169 100,0

The smaller units produce only grey fahrics; a few of the larger unite

have their own facilities for dyeing and printing, A group of separate
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chiemicrl processing units have come up which cater to finishing require-

menta of’ menmede fibre fabrice and also frequeitly take over the marketing

frmetion,
Handloom Sector

Heandloom weaving has a long tredition in 1ndia and is the oldest of all
the scctors, The desinn of handlooms and the process of hend weaving
‘.ave remained essentially unaltered over decades or even centuries, It
is estimated that there are 3.5 million handlooms in India, spread all
over the country, This sector provides employment to seversl million
persons, Both throw-siuttle and fly-shuttle looms are in operetion. The
astates of Andhre Predesh, lttar Predesh snd Tamil Nadu togcther account
for about 45% of the totel number of honddooms, In the north-eastern

regions of India, handlooms arc emploved larpelv to meet the domestic

congumption of one or ¢ amnll number of families and there is hardly any

production for commercial purposes.

Tk~ output of handlooms - is around 2300 million metres per yeer, which is
roughlv 236 of India's total febric prodction, The main ‘tems of produc-
tion are sarees, dhoties, shirtings, furnishings, and other items of
vimwschiold ldnen, with a fair amount of product specialisation amonpst the
.ifferoent regions. Handloom fabrics and perments have & significant place
-n Indie's textile exporte as well; their share in the totel value of

mports in 1976 was around 30%.

3,



Handlooms draw their supply of yam from spinning mills in the form of
honks, A considerable smount of yam bleaching and dyeing is carried out
in the hank form, again on a small scale, The need for febric finishing

is relatively less in hrndloom fabrics compared to powerloom fabrics.

The amell scale of opcrations constitutes one of the major strengths of
handloom weaving. Short runs can be handled without any loss in effici-
ency or incresge in cost or waste. Therofore hend weaving lends itgelf
well to the production of febrics with voven colour potterns. At the same
time, the menual operetion doos impose several limitetioms on the product
range, Feabrics wider than about 150 cm are difficult to weave on hand-
looms, as are fabrics with a high throad density in varp or weft. There
is no inherent limitation to the ranpge of yem counts that can be used;
nevertheless becouse of the difficulties in producing a dense febric,

only yarns of coarse and medium counts are employed.

‘ There has been A vigorous cooperative movement in the handloom sector
and nearly holf the totzal number of hendlooms are et present in the co-
operetive fold, The cooperetive socirties provide centrclised services

in raw material procurement, financing, and marketing, and havo gredually

replaced the "master weaver® who had troditionnlly discharged these
functions,

Comparison of Technologies

The various technologics of weaving have been compnred with respect to

production retes, investment and employment potential (see Table 9).
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There are inherent limitations to an anslysis of this type, since the
product ranges of the various sectors differ markedly from one another,
As mentioned earlier, handloom frbrios hove & relatively low thread
density snd are produced from coerser yams, it the other oxtreme, the
art silk sector produces light- weight f'ab‘r‘ica, anploying fine yams and
o high thread density, The power loom and organised sectors cover the
entire renge, Hence n comparison on the besis of a common product is
rendered difficult, Moreover, if fabrics with elsborets coloured
patterns are considered, the manufescturing costs in the mill seotor will
rise oonsiderebly, The results should hence be viewsd meinly as broad
indicatorw,

4.3 Knitting Teohnology
4.31 Generl Level of Technology

One of the uost striking developments in fabric produotion m the last
decade has been the growth of knitting technology as on altemmative to
weaving, From a technology treditionally restricted to the produotion
of underwear, foundation garmmonts, snd sportewear, knitting hes emerged
@ & seriouws competitor to weaving (see Table 10) in the mamufacture of
ladies' and mr's outerwear,




TABLE 10 : PERCENT OF KNITTED FABRICS TO OVERALL
- FABRRIC PROTAJCTION

1960 1970

Industrialised’ Countries 6.1 17.9

Developing Countries 46 8.0
Beet Furopean Countries 0.9 1.8 it

' 5.0 | 12.0

' SOURCE : Study on Textiles L/3797 GOATT, Part I - 21

_ o
Severel faotors have been responsible for the growth of knitting techno-
logy. Miretly,. there has been the incressing uwse of mamede fibres in .
the form of norwmal and texturised filaments ond knitting can handle theee
without diffioculties, Seocondly, preperation of yam for knitting is lese
elaborate than for weaving, and hence compnretively shorter runs are eco-
nonicel in knitting and the technology can respond better to the repidly
ohanging demands of the faghion trede, Lestly, knitted fabrics are more
elastic beceuse of thoir structure and hrve better edgy-care properties
then woven frbrics,

The recent advances in initting technolc y show the same breic features
o8 in spinning and weaving., Improved dosign features of lnitting machines
permit muach higher production retes, particularly in warp initting.

Highly sophisticeted electronic devices are n common feature especially
for patterning on circular knitting machines, There have 2lso been
attempts to inoreage the versatility of knitting machines so that producte
such as pils febrics, men's suitings, end fumishings vhich were onoce
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reserved for weaving, can be knitted today,

In spite of thess-trends towerds hirher production, sutomation end com-
plexity of design, knitting technology is relatively more labour intensive

than weaving technology.
4,32 Knitting Technology in India

Knitting in Indio has all along bean n small scale or even cottage indus-
try. For this reason, accurete and reliable statisticel information is
hard to oome by, It hns been cstimated that there are about 5000 initting
factories in India menufacturing cotton, woollen and .synthetic fibres.

A totei of about 100,000 people are employed by the industry either
directly in knitting or in the rssocinted opcrmtions of bleaching, cutting,
making=up, etc1. The Indian knitting industry uses » wide variety of

machinea, as cen be seen from Table 11,

Most of the factories are smnll, with 1 to 10 mnchines per unit. There
is also a somewhat pronounced rcgional product specialisation, Cotton
hosiery units are concentreted mostly in the stotes of W, Bengal and
Tamil Nadu and the woollen knitting units ~re in Puniab, The knitting
units processing manmrde fibres are located in Mchareshtre, particularly
in Bombay.

! K. Sreenivasan and Indira Doreisvamy

"Survey of the Knitting Industry".
The South India Textile Research Association,
Coimbatore, 1973,
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TABLE 11 : ESTIMATED NUMBER OF KNITTING M/.CHINES
CF VLRIOUS TYPES

| Particulars of Machines M h|r of
1, &, Sock knitting machines (t~nd ope rated) 9,000
b. Sock knitting machines (Single cylinder) 1,500
c. Sock knitting machines (Double cylinder) 350
2, Flat knitting mechines (Mostly hand driven) 8,550
3. Circular knitting mechines 26,450
4. Warp knitting machines | VA

SOURCE : J. G. Parikh,
"Knitting in India",
Manmade Textilss In India, 1977, Dec,
The knitting sector consumes 30 million kg, of cotton yam per anmm and

about the same amount of ménmade fibre yam,

The knitting sector needs to replnce its machinery, a large part of which
is o0ld, Lack of finance, reluctance on the part of owners to diversify
and modemia'o, end difficulties in procuring new machinery appear to be

the major factors impeding modernisaticn,

The simpler type of knitting machincs are produced in India. However,
the knitting machinery merufacturing industry is also fragmented and
machine quelity is below par, Greater attention needs to be paid to make

appmprif‘ite choicé o.i" row mntoriﬂala and febrication techniqml;clour

adherence to specifications, end interchengeebility of parts, Modern
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knitting michines (warp end circulnr) hnve to be imported st present and

the high cost puts these machines beyond the reach of many knitting units,

Very few of the knitting units hrve qu-1lified technicel stoff, Being
small, the units find it uncconomicel to reccruit quelified supervisors,

fdded to this, is the drnrth of inlified knitting technologiste in India,

Similnrly, more extonsive fncilities »re roquirod for operative treining,
The levol of mechanisntion in knitting is relrtively high and evan a
simple knitting mochine is more complicated in dosign nnd construction
than for instonce a non-nutomatic loom, Honce availnbility of trained

operatives and tectmolnyists assmes importnnce,
Compnrison of Kndtting Tochnolories

Information on investment royuirements, production mtes, and employment

for differont knitting technologies is given in Table 12,

4 cumpnrigson of rlternntive technologies is even more difficult in
knitting than in weoving gsince product difforentintion is more pronouncoed.
Sock knitting . nd hosicry monufncture re quite distinct from flut,
circulnr or wamp knitting of outerwenr, Within the lntter ~roup, flat
knitting diffors from the other two in that it employs mich conmser
yama, The fimres given in Table 12 should hedco be intorpretted

within thogo limitntions.
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CHAPTER 5 : TECHNOLOGY OF FINISHING

5.1 Generzl Level of Finishing Tech slogy

Since finishing is primarily concerned with enhancing the visual and
omamental appenl of textiles, it has to respond, more than any other
branch of textiles, to the constantly changing demands of fashion and
taste, The introduction of menmade fibres has been esccompanied by new
dyes, muxiliaries and machin<ry, specially suited to them, Similarly,
the growing popularity of knitted fabrics initiated specinl finishing
techniques such as jet dyeing., Cotton finishing has also undergune
significant changes to meet the stiffening competition from manmade
fibres, Wash and wear end dureble press finishing of cotton fabrics
have been developed in an attempt to match the ensy-care performance of
manmade fibres., The incredsing concern sbout fire hazards of textiles
and pollution has resulted in legislative mensures for safety, These
steps have in turn catolysed new developments in finishing of which
fire retardant finishing, solvent processing, and transfer printing are

some mnjor examples,

i8 in cage-of the technologies of yam rnd fobric menufacture, finishing
techmology has also undergone chenges towards highor speeds and elimi-
nation of intermittent processin;, Contimous bleaching and dyeing
have been widely accepted, Machine speeds in mony of the finishing

operetions have also substantially increased with the result that the
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total time required for fabric firishing is far less than it was a couple

of decades aga,
5.2 Finishing Technology in India
5.21 Organised Sector

Finishing in the organised sector wes introduced much later compared to
spinning and weaving, .s mentioned in Chopter 2, there was a conaiderable
volume of export of yarn and grey fabric in the early decades of the
existence of the Indian textile industry. Thc integration of operations

came about mainly as a result of the czll for boycott of foreign textiles,

4 large number of the composite mills hrve their own processing facili-
ties; in addition some of the spinning mills carry out yarn bleaching and
dyeing on @ limited scale, In recent years, there has been an appreci-
able increase in the volume of finishing, particulerly in dyeing and

printing, as can be geen from Table 13,

TIBLE 13 : FABRIC FINISHING IN 7THE ORGZNISED SECTOR
(Million Metres)

T T Other Che-
Year | Bleached | Dyed Prlntedimreerised | Sanforised | mically
ceased
1960 | 1,784 750 590 n.a. n.a, n.a,
1965 | 1,736 890 Yl 713 323 | 49
1970 | 1,799 1,228 1,088 811 430 100
1975 | 1,807 1,264 1,134 T4d, 31 76
1976 | 1,706 | 1,193 995 883 J 3% 89

n.a, Not available
SOURCE : Handbook of Statistics on Cotton Textile Industry 1977, ICMF
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Most of the mills process only their own febrics; processing of fabrice
produced in octher mills is not common, even though surplus mechine capa-
city is generally availeable, Large and independent process houses with
modern machinery, which buy cloth for 1inishing or undertake contract
finishing are a relatively new phenomsnon in the Indian textile industry.
The mumber of suoh unite is, however, steadily increasing.

The organised sector has been quicker to introduce the more recent deve-
lopments in finishing compared to spinning and weaving, Some of the
recent developments such as high pressure contimous bleaching, jot dye-
ing end rotary screen printing are in regular use in a number of mills,
The velue added in finishing being substantially greater then in spinning
or weaving, a versotile range in finishing enhances the profitability of
mills. This consideration perhaps explains the relatively quiok adop-
tions of the more recent developments., The toxtile machinery menufac-
turing industry in Indic has also been prompt in arrenging for the indi-

genous mamufacture of several modern machines,

The introduction of manmade fibres - particularly of the non-oellulosics
has had a major impact «» finishing, The cotton-type machinery in
spinning, weaving end kmitting cen be used for manmade fibres or blends
with little or no modifications. On the other hond, finishing of fabrice
from manmrde fibres or blends oalls for vastly different technologies
snd chemiocals, because of the bagic differences in tho physical and
chemiocal properties of these fibres, This trensition has been accomp-
lished with relative ease by the organised sector.
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Product rns are comparetively short in dyeing and printing. An average
ccmposite mill in India produces around 50,000 meires of fabric per day.
Thie total production is fragmented into several differont sorts in
finiching, with che result that lot run. of 5000 metres or less are not
uncomron in dyeing and printing. This production pattern shculd, striotly
spoaking, rule out the use of high speod maohinea which aro nost odven-
tagaous in processing long runs, All the sama, euch michinas are in
cperation in the mills either beca:sze thay ehhirnce tha produot quality

or boceucs thoy exterd the rénge of finichinz ustyles. Such considers-
tic1s tre no doubt important in ocatering to the mxport or fashion markets.

5,72 [Coontrelisod Ssotor

Tha traditional styles of dyeing and printing havo bocn preserved over
gcvo=al e-nturies end there are sevoral contron in different parts of
t'n countzy specialising in one tachnique or tin otios. Th3 dracntralis
nod ccetor hes also extended its renge of omeriticis: ivhrn othcr than
cctton are handled; almost the entire cleas of Jyrs uvelinblo nid usad;

ard roller end soreon printing have been rddod Yo bloui printirg.

Voy little finishing is dene on hendloon fabries; blsnching end dyeing
ara carried out on the yorn itssli pilor So weelnge b-th orf the other
g33t0omp in docentralised febric procuction - powor loc £actor, art
8ilk egeotor, nnd knitting sector - hes moro or lexn it ovn finishing
gector, speoialising in the particular type of frbric. Finiching unite
for knitted or manmede fibre febrico sre situated in or nner the centree
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of fabric manufacture; in contraat the units handling power loom cotton

fabrics show o wider poogrephical dispersion,

fihmodnbad, Rajkot, Jotpur (in the strtc of Gujnrat), Jaipur, Jodhpur and
Pali (in the atate of lijuguien) arc the mijor cunvres for cottage scale
dyeing nnd printing of powcr loom fabrics. The city of fhmedabad provides
an intcrosting contret, Therc nre nround 65 mills in tho city, many of
which have their own process houses., Side by side, there is n flourishe
ing nnd rongonably large cottage-finishing sector for block and screen

printing,

In terms of volume of production, the sector for powsr loom fobrics is
the most important, wWith the exception of dhoties, tho entire production
on powor loomsis dyed nnd/or printed. This soctor can best be discussed

with the oxample of Jetpur.
Exemple of Jotpur

Jetpur is 2 gmall town with » populntion of about 55,000 and situsted
about 250 kilometers south-west of ihmednbnd, Nonrly OOF of the working
populntion in the town “n direstly or indirert): comnocted with cottape

scnle Cinishing,

There nre around 500 units in Jetpur for dyveing nnd printing, most of

which concentmte nn screen printing of saris, A nurber of dyes -

reactives, naphthols, indirogols, and rapidogens - are used for printing;

the volume of printing with each of these dye classes naturelly changes

N



TR

- —g

from time to time dopending on market demnnds,

Much of the printing is on ¢ contract bagis; traders place orders on the
basis of printed sumples prepared by the nnits, supply the bloached
fobric and undertake markoting, [ few of the bipger units buy the

fobric and sell it on their own nafter printing,

Each unit prints on an nvernge 150 saris or npproximatcly 750 metres per
day, Thus the annuel volume of production (fssuming 300 working deys in
n year) for all the units taken together works out to around 100 million
metres, which is roughly 10§ of the volume of printing in the orpanised
sector (see Table 13), This is a romarkably high figure for a smnll

town,

an avernge-size factory has three printing tables and omploys eight to
nine people working in proups. Vages nre om a piece rte basis and the
average dnily camings of n printerare rouphly f5,20/~ which compare

favournbly with those of n printer in r~ mill,

Runs nre genernlly short: The print length for each design is normally
Arowd 500 metres and 4 tc 5 different colour combinntions are used in
ouch design, A8 such the run for each dosipn nnd colour combination is
nround 100 metres, Such r small scrle of operition will be manifestly
uneconomicnl in the orgenised sector., The designs are fairly intricate;
on an average there are 6 to 8 colours in each design, The printing
coverage is quite high, The quality of printing is gonernlly satisfnc-

tory in terms of clarity and wash fastness,
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The units have beon set up with very little capital expenditure, In
eddition to printing tebles, which are the major equipments, the units
have very simple gadgets for steaming., Printed fabrics are dried in air
and washed in the nearby river., Washing, pressing and folding are carried

out by separate groups working for o number of unite,

The printing units have formed an ossociation of their own which acts as
their spokesman, trkes part in arbitrations between printers and trodes

and arrangesfor the supply of dyes and chebndcah vhich are scarce.

The vigour and growth of the decentrnlised printing sector in Jetpur are
indeed prdiseworthy, However, the development appears to have been

carried beyond the optimum level already., For instance, the town is

facing & severe water pollution problem; even the ground water seems to

be affected by the continuous discharge of effluonts in open spaces over

e prolonged period. /veilability of skilled workers is becoming increasing-
ly difficult and wage lovels are rising, It would be desirable to take
thege factors into account in planning for development of similay centres

elsevhere,
Comparison of Technologies for Printing

The alternative technologies for printing have been compared in respect
of various socio=economic aspocts and the results are roproduced in

Table 14,

49



SOTqU3 JO 1900 wew

uotqonpoxd Tetwue oqy Lq ‘sIvel QL JoA0 J9L JO oW
Y3 98 pOYEMOISTP ‘Jucmyseaut oy} urprarp £q paAndmO) ua

POPUTOUT JO0U SUSRIDE/BIST(QAI JO 380D «
8X9430 UT JuTOA YTYS caxql
Surquiad useros puvy UT JUDHOn 3JTYS TS

SL°0 00€“€E“ L %00 SLY 06 00°21L € pajaodul (q)

90°0 | 00£‘€EL 20°0 SL7 09 orY 2 snouedtpul (v) Q
Surquiad ueaxos Axwjod

02°0 00L‘99 80°0 05Y 912 oL 2L (pojaodut)
srqewoyrm ATTnd (Q)

LL*0 | 0o0‘LL 9L°0 osY7 987 "8 8t (snouc S1pur)

! orymoqne-mwos (o)

Surquird usaldS pad 381d
'

20°0 00982 20°0 00Y €9 08°L € sano100 9) Surqyrrad JoTiod
€0°0 00c‘ € Lo 0%€ 009 00°2 - Sutyurad USEIdS pusy
. R 2 a3
*40330H *sy x93 Ul suocz #UOTTTTH
Jed *gy JISHIOM Jod *sg YJIOH v:w..m *sy | scutuow
3s0)t Jed 9807 3800 acd =lam -Kopd:g Juam | 3o Jeqmiy

Te3tde)| tTe3rden Jnoqz[ | @3z2aeaT —saau]
£Lzp/caxjel 000°0§ uoT3oTpard
OINTINTMd HOd STID0TONHOAL FAILTNSZIT/ 40 NOSTH/dWOD * 1 T187L




The problems in comparing different technologies are less severe in case
of printing than in case of spinning, weaving or knitting, Although the
various methods differ with respect to styling possibilities, intricacy
of pattern, clarity etc,, there is an adequate oomwon groumd for compari-
son, It {s seen that hand soreen printing campcres favoursbly with the
other technologies in terms of lebour cost. The advantages of hand scresn
printing will bs even greater in short runs, as mentioned earlier, This
technology. is also labour intensive, It should, howsver, be noted that
space requirements for hand soreen printing are considersbly higher than
for other techniques, The ocost of land and building wvill add to the
cspital requiremsnts; these have not been included in the present mmaly-
sis beocmwe they vary significantly from region to region,
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CHAPTER 6 : GARMENT INDUSTRY

6.1 Wotdd Garment Industry

In ocntxut to othar brenches of the textile industry, the germent 4ndus-
try has undorgon; relatively less technological changes, and continues to
oly na large and skilled labour force. Much of the advances in the
olothiﬁg mduatxyhu. been in the nature of improved material handling
uchniquu md ntrqnlimd sequencing of operetions for enhncing labour
pmduotivity.

The gareiert induatyy in the dovolapod couztbriu nnt thmugh s phase of
repid expansion in the 1950s and ur]y 1960l Sinoe then, the pace of
growth has slackened sppreciably, On the other hand , the 19608 and
19708 have been a period of remarkable growth in the clothing industry
of the developing countries as a whole, as can be seen in Table 15,

Concurrently, there his been a pronounced increase in the export of
made-up garments from the developing to the developed countries , with
Hong Kong, South Korea, India and other Asia accounting for a major share,

6.2 Garment Industry in India .

Garment-making as ean organised activity is yet to strike deep roots in
India, The industry came into existence during the Second World war
in responge to the demand for military uniforms and subsequently
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switched over to caterine to the civilian needa, Howsver, in the 1950e
and early 19608, gament-making was more or leas at the cottage industry
level. Between 1963 end 19/0, a number of larro and medium scale facto-
ries were set up, primerily as & rasult of the expanding international
trede in gamments. The schemes introduced by the Government of India for
the promotion of gament exports served es & stimulus to the growth of the
gament industry,

TABLE 15 : TOTAL CLOTHING PRODUCTION BY MAIN AREAS 1961-70

Thousand Units
'rIrﬂex Knitting [Index Index
Woven Numbers |(Excluding/ Numbers | Total umbers
1961%100|Hoaiery) |1961s1 IB61-199..
Industrialised 1961 | 2,353,300 100 |3,194,300 100 5,51.7,6001 100
Count ries ‘ |
19651 2,852,800 121 3,994,100 125 16,846,900 123
19701 3,038,600 | 129 |4,018,100 | 126 7,056,700 127
5elected Develop- 1961 180,900 | 100 212,700 | 100 393,600, 100
ing Countries
1965| 276,700| 153 355,900 | 167 632,600 161
1970 608,400 336 805,400 379 1,413,800| 359
Selected East 1961 79,800 100 160,500 100 240,300 100
European
Countries® 1965| 122,500 154 | 228,40 w2 | 350,900| 146
1970 183,300| 230 379,600 | 237 562,900| 234
Total above 19611 2,613,900| 100 | 3,567,500 100 6,181,400 100

1965 | 3,245,800 124 1 4,518,400 128 | 7,824,200 127

1970]3,834,300| 47| 5,203,100 146 | 9,097,400, 16

1 Woven clothing = Republic of Koren, Hong Kong, Colombia, El Salvador,
Egypt and other Asia

Knitted Clothing - Republic of Korea, Hong Kong, Raypt, Portugal and other Aria
2 Romania and Poland

SOURCE : Study on Textiles, GATT L/3797, 1972, p. 1-38,
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Comprehensive information is lacking on the capacity, production, employ-
ment and other aspects of the Indian gament industry. It has been
eotimated that approximately 0,5 million persons are engsged by the
industry. Aveilsble dsta have been snalysed to obtain an indication

of the asize of the pamment-making units (see Table 16),

TARLE 16 : DISTRIRUTION OF GANMENT-MAKING UNITS IN
INDIA ACCORDING TO SIZE

Number of Machines J !M[ ""bI !" of-_P;m'e!ntn! I”I

Less than 10 26 8.5

1 - 50 mo | 454

5% - 100 73 24.0

101 - 500 60 19.8

Above 410 # 2.6

Sub-Total r 30/ 100.0
Data not available 286
Total 590

SOULCE : Indian Clothing Directory 1977

The Clothing Manufacturere Association
of India, Dombay

Capacity utilisation in the Indian gemment-making industrv is relatively
low, amounting to an overall average of 65% (single shift) according to
a survey carried out in 19’70—'?11 . Genernlly speaking, the smaller and

modium unite have higher capacity utilisation ns also the unite con-

! M. Narayanaswemy and V, Sri Ram

The Garment Industry in India, 1972
Economic And Scientific Research Foundation, Ne:wr Delhi
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concentrating on exports,

The garment industry represents a combination of a feir degree of mechani~-
sation ‘and labour intensiveness., For insténce, the investment on machinery
required for a unit with » capacity of 500 garments per shift at a level
of technology fairly common in India today will be approximately 0,35
million rupees. Such e unit -vill provide 120 work places so that the
investment per work place will be around fs,3,000. On e cottege industry
level, the investment per work place will be aeven less; each pedal operated
sewing machine costing epproximately #5,800/- will emplay one .paﬁon. In
suwh a set up, centralised facilities for button-holing, overlocking ete.,
will have to be provided so that the totel investment per work place may
work out to eround Rs,1,500/-,

The labour productivity in the Indiah gament-miking units is lower

than that in other, particularly the Western, cowntries. Units employ-
ing marmally operated sewing mnchines heve an inherent limitation in
respect of labour productivity., Streamlining of the operations and a
systemstic adoption of industrial engineering techniques should be of
help in increasing the labour rroductivity. Despite the lower output per
worker, Indic enjoys distinct cost sdvantages over the Western countries

because of the lower wage level,
6,21 Garmente in Indis's Textile Exports

A major fastor in the acoslereted growth of the Indian gnrment

industry has been the favoureble conditions in the world market, The
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share of readymedmin Indie's textile exports has steadily risen in the
last fev years (sec Teble 17)., Nearly 308 of the output of the garment

* industry is exported, Shirts, ladies' dresses and blouses, are the major
items of export. The grmments are made mostly out of woven cottom febrics
with.hendloom febrics accounting for sbout 508, Here then is an example
of two decentrelised sectors of an industry jointly ploying a mejor part
in intermetional trude,

TABLE 17 : GARMENTS IN INDIA'S COTTON TEXTILE EXPORTS

Valge of cotton Cextl
- Year Apparel and
e : Mamifac~ Total
tu;gl
1970 201,5 1301.8
(22.5)
1971 36572 1263.4
| (28.9) ,
1972 528,9 1736.7
(30.5)
1973 827.3 2653.3
(31.2)
197, 1572,/ 7720.6
(42.3)
1975 1618,3 3095.8
(52.3) | |
1976 3185.5 | 5968.0

Figures in prrantheses indicate percentsges

SOURCE : Handbook of Statismtics on, flotton
Textile Industry, 1977, ICMF, Bombay
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The germent industry con improve its export performance further if oer-
tain basic constrnints are romoved. As mentioned above, export is almost solely
restricted to cotton garwents, The industry is unable to compete in the |
international merket in *+~ fi91d of gomments from manmade fibres or

blends because of the high price of such frbrics in India, Selective
import of fabric or fibre exclusively for re-export in the gament form 1s a
possible stcp for axprnding gn ment axport, which offers sufficient
protection to the indigoncus fibro mnmfuctx{ring industry, MNon-availsbi-
lity of feult-free fabrics in ndaqua-l:q longths is fnother factor which

has prevented the industry from ento‘ring the more remunerative dross-shirt
market, |

While' risfng demond in the internationnl merket has stimilated the growth
of the Indian gamment induntry, reliance on oxports haa nlso been some-
what of' a hondicap to the industry. Tho uncortaintios of the imternn-
tionnl quote system ns pnrt of the Multi-Fibro Agreement come in the way
of an expansion and leng tora planning. Morcover, since exports are
largely restricted to cotton garmonts, thore nre marked seosonal fluctua-
tions with the Jemand slackening in wi er, These twvo fi:tors sccount in
a large moasure for the rolatively low cepacity utilisation in the indus-
try. A sizoble And erpured démestic martket which would provide the

necessary cuthioning is yet to bo built up by the gament industry,
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6,22 Gorment Industry ~nd the Domostic Mnrket

It 18 surmprising at first glance that, in o country of India's sise, tho
garment industry doos not hive a brond-baged and large domestic market,
The industry at present hns only n very small share of the internal market
and, according to one estimnte, meets no more thmn 2% of the domstic
clothing requirements, Admittedly, the dress patterns, 'ith the saris

end dhotis predominating, are one of the cmuses. But the most important
factor operating sgninst a widespread acceptance of readymade garments

is that they are moro expensive than garments made to measure by tailor,
The price differentisl is of such a magnitude that it offsets the adven~
tages that readymade garments offer: convenience; improved design features
and finish and incomporetion of bettcr quality accossories such as thread,
interlinings, etoc,

Although the gamment industry enjoys the ndventages of larrer goale pro-
duction owing to bulk buying of frbrica, loss waste and lower costs of
production, the cost bunefits instead of reaching the consumer, tend to
be eroded in the distribution chrnnel. Overhends, cost of packing,
freight and retniler's margin ndd up to 40 to 508 of the finrl gamment
cost ond tilt the bolance in fnvour of tailor-monde garments.

Most wnite prefer to meet the demmnd in large cities, Since the facto-
ries are located in or near the metroplotirn cities, this policy nppeare
rationrl in that froight costs are reduced, Moreover, tniloring chargee
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in the cities arc higher than in rural areas rnd this helps to moke ready-
made gaments more competitive vis-r-vis teilor-made nrticles. Lestly,
the urb®n populntion is also more fashion-conscious and places a higher

premium on the style and design features of readvmade gamments,

Children's wear is another outlet which is being increasingly teken over
by the gnrment industry, The fnbric requirement per gamment is very low
in this sector and hence sub-stondord frbric picces available only in short
lengths but at a discount con be profiteblv used to produce children's

gormenta, Tho cottage level industry, which enjoys lower lebour costas,
is particularly rctive in this area, Children's gamments rre probably

the only sector patronised by slmost nll income groups.

There nppears to be n vast potentisl for further growth in the gnment
industry, iligher lrbour productivity end, more importantly, changes in

the distribution system should bring down the cost of the rcadymrde gnrments
and help the industry in penetreting the domestic merket deeper, A greater
demAnd would in tum pove wey for higher copacity utilisation in the

bigger units and bring down the costs further,

The present limitctions of the small accle sector could be overcome by a
modified structure in which & cluster of smnll stitching units operete

in combinction with a common unit for bulk procuroment of febric and
eccessories and centrnlised cutting, The feasibility of such a structure

needs to be explored,
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CHAPTER 7 : PROJRCTION OF TRXTILE DEMANDS

There is a wide variation in the per capita consumption of textiles
amongst the various rcgions of the world, reflecting in the main the
differences in affluence and gtandards of living, and in part at leasgt
differences in climatic conditions., The congumption figures for 1970

are shown in Table 18,

TABLE 18 : PER CAFITA FIBRF CONSUMPTION IN 1970

Per Capita
fibre consump-
tion
(k
DEVFLOPED COUNTRIES
Western Europe 1247
"orth Amcrica 20,5
Other Developed Gountries* 13,6
Oceania (Developed) 17.9
SOCIALIST COUNTRIES
”.ScScRc 13!3
Eastern Murope 1245
China 1.9
DEVELOPING COUNTRIES
Asia and Far Fast 2.3
(Exclnding Japan)
Africa 1.9
(Excluding S,Africa)
Letin America hel
Middle Fast (excluding Isreel) 47
Total World 6.0 |

* Japan, South Africa, Isreel

SOURCE : FAO, Rome (Publication, May 1972)
a8 given in
Integrated Progremme for Cotton Resoarch and
Development ( INT/71/0321)
Report to the Administretor, vol, III
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A striking feature of the consumption pattern in recent years is the erosion
of the position of cotton as the mojor fibre, "on-cellulosic synthetic
fibres have steédﬁ& .'bénef,fatedﬂu tho 'harketl; held by cotton so long., This
shift is moat prominent in the developed countries; over the period 1960 -
70, the share of cotton in the totel fibre consumption foll from 689 to

4L9% while that of the non-cellulosic synthetic fibres increased from 9% to
32%, in spite of the research offorts to incroase the compotitiveness of
cotton and intonse promotional activity, A similer trend, although less

pronounced, is apparent in the developing countries as well.

The world demand for textiles will increase, in response to growths in poru-
lation as well as ihcomas. Sevoral projections in this respect are availa-

ble, two of which aro reproduced in Table 19,

TABLE 19 a : WORLD-WIDE FIBRE DFEMAND

Mditional Fibre
1976-1990 Demend Mi1lion
Growth per anmm % Tonnes
Popue |10 oo | Fibro [A11 " Synthetic
lation ‘ | Deme:nd| Fibres|'ibres |

Developed Countrica 0.8 ] 3.8 | 2.4 5.0 4.8
Socinlist Countrics T4 | Beh | 4aO 5.9 | 4o
Developing Countries 245 | /b 5.0 6.8 5.6
t Total 1.9 L 49 3‘..6 11,7 1 14.8

SOURCE : Marmade Fibres - Future pPatterns in Growth and Technology
M.H. Winger, Ir, '
Cotton and Alliod Textile Industries (IFCATI)
Vol. 18/19717.
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TABLE 19 b : GLOBAL FIBRE PRODUCTION
(Million Tonnes)

1970 | 1980 | 1990 ; 2000
M 1]

Cotton 12,0 113.0 4.5 | 15,0
wool 1.5 | 1.7 1.7’ 1.8
Cellulosic 3.5 3 o7 3.7 37
Non~cellulosic 4e6 | 12,7 24,6 , .3
Total 21,6 | 31,1 L4 .5 1| 57.8
SOURCE : IFCATI

As given in

Marketing of Textiles umtil the Year 2000

A. Engelsman

Future Perspectives for the Textile Industry
Ahmedabad Textile Industry's Research Association
Ahmedabad (1975)

Aocording to these estimates, the global fibre consumption will nearly
doudle in the next two deoades. The current trend of non-cellulosic syn-
thetic fibres increasing their share in the total fibre consumption is
expected to continue; non-cellulosics will account for 5.8 of the aggregate
consumption in 1990 and 65% in 2000,

The projections are based on several assumptions and their accurecy will
depend on how far these assumptions come true. Even so , the broad
directions indicated by these forecasts should hold good and be of help
in planning in terms of production capacity and choice of technology for
the future,
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Increages in domestic consumption and shifte in consumer preferences

are two considerations in planning. Changes in the pattern of interna~
tional trede mey also have to be teken into eccount. A reference was made
earlier to the rising wage costs in t'o developed countries and to the
progressive diversion of the labour force from the textile to other indus-
tries. If these factors contimue to operete, it is conceivable that
textile manufscture will increasingly shift to countries which still enjoy
advantages of low wege coets. If such & relocation occurs, as it already
has to some extent in the garment industry, exports of textiles from the
developing to the developed countries will rise further, The requirements
of the export market will then become an edded criterion in the choice of

technology in the developing countries.
Forecast of Textile Demand in India

The per capita availability of textiles in India has been declining over
the lagt few yoars. From about 15.6 metres in 1970, the por capita avai-
lability came down to 13.7 metres in 1976. The per capita availability
of cotton cloth reduced by approximately 2.2 metres over this period,
scoounting for prectically the total .rop, and that of blended and manmade

fibre fabrics remeined steady around 2 metms,

Higher durebility of fesbrics from marmade fibres and blends has been
cited as one reason for the drop in textile consumption. It has also
been suggested the: other consumer items such as household appliances
have moved shend of textiles in the competition for & share in the
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disposable irncome. 5oth these explanations hove some validity, parti-
cularly in respect of consumer preferences in urban and semi-urban areas.
However, inedequate purchasing power, ipecially in the rurel areas, is

the single important reason for the low lcvel of textile consumption,

The sixth Five Year Pian seeks to reduce unemplovment and accelerete
econgmic development in rure]l nrees. It is hence to be expected that the
downward trend in per capita toxtile consumption will be arrested and

reversed,

On the basis of postulated growths in income and population, different
studies have been made to forecast the textile consumption in India, The
results of some of thesc studies are summerised in Table 20. Tt is geen
that the projected requirements vary substantielly depending on the

basic set of consumptions. The most optimistic estimates presace an
increase in consumption of over 200 by the end of this century; accord-
ing to the more consorvativc estimetos, per capite consumption will
increase by 20 to 407 in thc next 20 yoars or so, No significant chonges
in the relotive consumption of manmade fibres arc foreseen, although this
situation is likely to change if the requisitc quentities of cotton sre

not availablo,

On the basis of the loast optimist.ic estimntes, the arcrepate textile
requirements in 2000 to mect domestic consumption and exports will be
around 16500 million metres which represent an increasc of eround 75%

over tho production in 1976,



gIpU] JO JUSLUIIA0CY ‘uoTseTuNO) Juruuaj

WwTd J8dX 9ATd Y3

~t

(/MILY) uoT3eID0SEY ydleesay s, A3snpul aTTPXalL pRqepawYY
sjpusLal1Inbhey oT14Xa8] JO 3S8OdI04 ¢

(LL6L) BTPUI JO JUSEUISAOS ‘3033TANO)@OTIINIL
§3T13X9] J0J SITFTOTIEe S 00TIJ pue awodou] uo xoday ¢

TYIad MaN ‘(9l6l) ‘TTouno] AFTATRONPAIJ T3UOijex
cTpul utr AX3snpul STTIXI] UO3FF0) UT Spudd ] AJTATZO0pOI

: utr usatd sv

|

III MWed  (9L6L) aINITNOWISY U0 UOTSSTLWO) [-uoliay JO jtodey |

- e R - fo- guw - LMOTEST05
, ! i i ” ’ Buruuetd !
hl - - “ . _ .é..m- T e S T v T ; - 1 T - lﬁ_ﬂ
FLTIL s*tL ; SslL bTEL €Tl 16l - coT - .- no7q
boieie STl Sl S 7L 7°9L 1 Lo€L - Po- - L= Uty
ﬁ : | . | : YHILY
- - e f -+ - —4 Sd - i o il e —_— - . e e s B S =
! . _ I ccr L o _” 5939 Tewo)
i~ - P P st sel ; 7ost eTElL - . € sarryxel
- . s S S
- € - - - 6L - - - - moT _
‘ i A . ! . ¢ 3. i
- ALY - - - : 0°02 - - - .- YT H

N b m
~ ! : arnyInog
“ " i -3y uoL S8
| !

i

-Tuwo) T2UOT3R!

ESTTT701 ST %01

S3T13aX0] (651 13%01

S3{13491 601 13X0] SO113%aL

S §Le g l.mmdﬁmu FHTTINGT 1

[ T uoyjepl  TTY u0330) TLY: 03300 TLY . u03300 TIY . u0330) ! sarmos
. 0002 H 0661 " 5861 78-£861 £g-2¢8¢l “
(saxqau ur uotydmnsuoo gytrdeo zad)
VIO NI HOIIWASNOD 3TILXAL 40 SIIMIIST : 0T TVl

te—




These quantitetive and qualitative aspects of future requirements become
the backdrop for considerations of technology choice. Textile manufacture
in India, traditionally and elmcst exclusively confined to cotton, will
have to oqu.p itself to handle an i.creasing quantum uf menmade fibres,
Technologles such es knitting which are particularly suitable to manmedo
fibres are likely to gain importance. Conversely, technologies that are
basically unsuitsble for, or inefficient in, processing manmade fibres
will need to be modified,

These technologicel ocnaiderations heve to be integrated with the overall

mtional objoctiver in evolving a otretegy for development, A number of

action arees for this purpose are discusesd in the next chapter,
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CHAPTER 8 1 OONCLUSIONS AND RECOMMENDATIONS

As goen in the earlier chapters, vastly different technologies exist
eide by side at almost £)1 stapes of textile prcduction in India, This
evolution has been moulded by history, tradition, economic foroes and
social conditions, The two sectors - organised and decentrelised -~ are
interdependent and have a rightful place in the Indian economy.

The orgenised sector hea the edvantagep of low labour cost per unit volume
of production end bottor coordination of individual operetions, arising
ou‘fs~ of its technology and processs integretion respectively, The sise of
the unit and goale of operaetions also confer on the orgsnised sector
significent merketing and finanoial etyongths, On the other hand, the
technology of tho organised sector in relatively cepitsl intensive and
offers fewer ewployment opportunities,

The nev technologies mioh are highly cApitaj.;intonoivo ard lebour~
deplacing cannot be oocially justified; nof are they oodnonicnl].y viable
for the majority of the mills in tho orgenised sector., This situstion

is likely to persist as lorg as factors such as, parity of capital and
labour costs, quality expectetions, and technological adeptability remain

unchanged,

While it appears that oonventional technology will dominste in the
organised sector in the foregoeszble future as well, it needs to be more
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efficiently utilised and modified for increaged productivity, reduced
costs, end improved quality. Simultaneously, there is a2 case for selec-
tive adoptian of advanced technology to meet the needs of special markets
vithin' end outeide the country.

The decentrslised sector in India epart from holding & major share in
flbt:lé production, fulfills the important social objective of providing
employment. It has the advantage of being better equipped to hendle small
volumes of production, Therefore, its strengths are in products

or markets where short rmns of distinctive designs are in demand. Forging
of cleser local linkages between production and consumption will add to
the viability of this sector. Because of the fovourable cepital/employ-

ment: ratia, the decentralised sector has socicl sttractions

The non-integreted nature of operations and the small size of the units
pose several technical and organisational problems in the decentrelised
sector. In an integrated mill, the operstions of spinning, weaving and
finishing rre carried out under one menagement and most often in the same
premises. A coordinetion of the activities in ench of the sections is
possible for maximum efficiency snd quality. The decentmlised uofor

on the other hand is restricted to one in r series of menufecturing steges,
The small size of units in the decentrelised sector makes them particu-
larly vulnereble to market fluctuations, Lacking the organisationel,
financial or marketing strengths of the bigger units in the organised

4

ssotor, these units are the hardest hit when there is a shortage of rew
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material or a fall in demand for the fabric.

Lack of flexibility in hendling differont varicties of yams and fabrics
is a limitatior in some of the decentrelised sectors, For instance,
cottage-scale finishing in its present set up will not be suiteble for
processing febrics from non-cellulosic fibres or their blends. Such
febrios require fairly high tempereture and close tomperature control im
dyeing, printing, end heat-setting, neither of which is possible with
the methods ocurrently in use, Yam-dyeing in the hendloom sector will

elso present problems,

while the investment per work place in the decentrelised sector is very
much lower than in amy of the technologies of the orranised sector, the
decentrelised sector technology does not compere equally fevourebly \dt‘,h
the irmtermediete technologies of the organised sector, in terms of the
total investment for a given volume of production. In other words, the
present-doy technologies of the decentrelisod sector sre highly labour
intensive, and et the same time, require e feirly high level of capital
investment, This capect needs to be recognisod, especielly in the context
of the general capitel scorcity.

It should be algo pointed out thiat thc compctitiveness of the decentre-
1ised sector vis-a-vis the orgenised sector rests at present largely
on the product reservation and preferentinl excise duty structure, The

low labour productivity and consequently the high labour cost per unit



output would make the decentreliscd sector ecbii;)mically unviable in the
absence of the presont. incentives, Tho epplicnrtion of narrow economic
ynmaticks to the exclusion of bmader socinl conasiderationa can be
Justifiebly questioned, The need for continued rovernment support in
the near future is undisputed; nevertheless, there is a strong cese for
facilitating increased self-reliance in tho decentralised sector, as a

long term gonl,

Although the wago cost per unit output is high in the decentrlised
sector, the wiye levels nre low in erbsolute torms, Such lovols sre
accepteble only agninat the background of immense unemployment in the
country, As nspiretiona of the people rise, the current wape levels
will no more be satigfyiny: mnd goci~l conMicty will arise, Only a
higher level of output cen offer a meaningful increase in the eamings
of the labour force in the docontrnlised sector, Thorefore, nerrowing
the technologicrl gnp between the orgnnised nnd decentrelised sectors
without seriously diaturbing the copitrl/employment comjonents of the

decentraliscd soctor becomes an urirent trek.,

RECOMMENDATTONS

The fiscel and development ponlicies of the government are the most power-
ful tools in shaping the future pattemn of growth, Clear emnciation of

& long term and comprehensive policy is necessary. The policy should
cover : revw materiel supply, targets, time schedules, alternative
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approaches, end the role of different manufacturing sectors and other

agencies, Llinkage between the textile and other industries should be
identified,

Supply of rew matenal in edequate quantities and at reascnable rrlcua i
vitel to all sectors of textile production, A parity in prices of row
materials and finia.r‘md product is @ prerequisite for economic viabi]ity
of production and its growth, ‘

A higher utilisation of the existing capacity in the organised sector

;l;ould be strived for. Government, management and lsbour nesd to tike

concerbed sction to remove the impndimenta in the higher @i&m&im.
Judicioua xemvation and modernisetion, correotion of imbalu.nms :I.n the

pnlent capacity, strie‘ber attention to machinery méintenance are all
otapl which by themselves would generete a substantial volume of addi-

| .tiqnal production required to meet increased consumption, Therefore, they

should receive priority over capacity expansion.

The technology in the Adrreentralised sactors needs to bo improved, This
ares has not mceived m-ffiriont attention and the efforts so far have

beon uncoordinated. Tho objective should be to cnhance labour productavaty
and product quality with enly marginal incroases in capital costs., Mavou-
reble featurcs of the moro ad\.ranced tochnologics can be aAApted to suit

the requiremonts of ‘this soctor. ‘Tho Ambar Charkha, which is a striking
example of such ‘smalgamation of teéchnolocies, cen itself he further

improved., Similarly, as discusscd in Cheptors 3 and 6, a combinstiom
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of selacted stages of the more advanced technology, in miniature if
necessary, vith lsbour-intensive cottage soale operetions can also be
the basis for an sppropriste techmology. The concept of Lok Vastre
(people's oloth) whioh is still in en experimental stage, is based on
this spproach, The textile research institutions, the textils mochinery
mmfecturing industry end other agencies should jointly teke up this
ohallenging and revarding task,

Institutionalised arrangements need to be strengthened to extend an-the-
spot oonaultancy, treining, and technical services to the decentreliged
seotor; The storshowse of lnowlsdge built up by textils research ase0
oistiens in optimisation, oost reduction, end quality improvement is
largely relevant to the decentrelised sector as well, A more extensive
trenamiseion of this know-how is called for, to reise the overall lesvel
of technological mmreness and capebility, In parallel ith this, cen-
treliged facilities need to be set up for machinery maintenance and
supply of spare prrte.

The fommation of cooperatives ghould be ecnoureged to reduoce the present
vulnerebility of the decentrelised sector in rew material procuremsnt,
finance and marketing. The structures of severel such cooperatives
vhich are at present working successfully can be used as guidelines,

Technologies of knitting and garmsnt-making, vhich cosbine a fuir degree
of mechanisation with lsbour intensivensss, oen be sdvantageowsly used for
wosting the internal demand and for exports. Faoilities for expansion of
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these segments should be created,

Possibilities of reducing the distribution cost of textiles from both the
organised and decentrelised sectors require examination. Concentretion
an sonal markets by the decentrelised sector whioh is geogrephically more
wide spread appears to be one solution. The market sise end proveunced
differences in dress pattern also argue in favour of such a retionalise-
tion,

Seve 2l issuw reised in this report warrent a more detailed analysis
vhich should be initisted as part of a comprehensive policy formulation,

There is socope for regional cooperstion on several of the recommsndations
made sbove, particularly emongst countries whioch because of similarity
in their fuotor endowmnts are guided by broadly identical considere-
tions in the choios of toohnology. The Imdian experience with a blend
of interwediste and cottage level technologies oan serve as a model for
other countriss where the textile industry is of & comparetively recent

Dm.
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