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ECONOMIES OF SCALE IN THE COTTON SPINNING AND WEAVING INDUSTRY 

I* INTRODUCTION AfoD CONCLUSIONS 

1. Introduction 

The experience gathered in the field of the textile industry seemed 
to suggest that both in investment and in production costs the economies 
resulting from an increase in the scale of production are minimal. The 
fact that not only in Latin America but also in other more highly 
industrialized regions there are a great many small mills - some of them 
with fewer than 5,000 spindles - capable of competing in the market with 
large establishments would seem, at first glance, to constitute the most 
striking evidence in support of this statement. Furthermore, an analysis 
of the structure of production costs in an integrated spinning and weaving 
mill chows that the variable cost components represent between 60 and 
CO per cent of total costs, according to the nature of the goods produced. 
The Auction in fixed costs, which are those most affected by production 
scales*- would therefore have to be very great for economies of scale to 
be achieved in the textile industry® A preliminary survey carried out 
by ECLAr^in relation to three different products showed negligible 
variations in »unit production costs, amounting to 9 per cent in the 
at most 9 cases studied. But in view of the limitations of this preliminary 
research, especially with regard to the scales of production envisaged, 
ECLA decided to undertake a more thorough investigation which would 
virtually cover all sizes of mills existing in Latin America, from the 
largest to the smallest. 

Accordingly, the primary objective of the present study is to 
determine the savings in investment and production costs obtainable by 
increasing mill sizes in the cotton textile industry. Nevertheless, it 
provides general information on5 investment, costs, employment of manpower, 
production techniques and many other aspects of the question, which, if 
properly analysed, vail make it possible to establish-coefficients that 

1/ See Econonias do oscda on la andustria textil (ST/ECLA/Conf.11A»20). 

/will be 
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mil be of use to those concerned in solving the problems of the textile 
industry either at the level of the enterprise itself or in the maero~ 
economic fi<aLd0 

la the preparation of this stuclŷ  special attention was devoted to 
the methodology applied^ and on several occasions the calculations were 
based on m amount. of detail that might seem @stcessiv@e This care was 
necessarŷ , however r, because^ ae already pointed outj, previous experience 
had indicated that economies of seal© were of little importance in the 
tactile soeto^o I&SB iietieuloua estimates would have affected the results 
obtained and distorted the conclusions fozmtjlated® 

The precision with which the production mite in the 24 examples 
studied were described̂ , especially a© regards oist-put data and investment 
reqidrements^ will also place at the disposal of textile entrepreneurs 
and project engineers information_tho,t will be of particular valu© in the 
selection of products and mil They taiLH be able to obtain such 
information either by using coefficients derived from the study or by 
introducing appropriate nodifications in any of the eases considered® 
It is worth while pointing out tha% -yhoro a specific project ie concerned^ 
the data contained in the present study will need father processing and 
will have to be supplemented and adjusted to local conditions* 

The concept of economy of scale adopted in this study is the 
variation in investment and production costs per mit of output which 
takes place in a riven project^ ag the capacity of the mûl ie expended^ 
always on the aaswiption that Installed capacity ia being utilised to 
the fullo Consequently^ in all the cases studied it is assumed that the 
mill worica 23 hours a day0 It should be noted^ however^ that in the 
studies carried out by EGLon the textile indue1try in various Latin 
ja:;@riean eowtries a working^day of only 22 hours was adopted, since 
it was felt to be more in line with the mill conditions currently 
prevailing in the region© 

For the purposes of the present study on économies of scale in 
integrated spinning and weaving aills^ three products were chosen and 
the same eight mill BX%em for each product^ so that 24 different oases 

/were analysed» 
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umm aaa^yisd® % iri^twof tfais app^oa©hp ît m® poiiible to 
the évolution of ©©opomîei of aeal® m t M a tte utm ©ai©g©2riL<§§ & êlatioss 
te ©aeh pmdmtg, mû,$ ûm additio% t© mmpmâëmm ûïfSmmû> 

produits as aLready itâfcsd̂  iéH aar^t 'wwiom m â 

2® MêS&VMsaâislfiai 
Strictly sĵ akijiĝ  thaï5© ars §10 mabstantial eeoaoma© of s©âl<s ûm 

the tœfcHe Iŝ erthiûLasŝ  a la^g© of th© ©¿PLI© €®lsi:mg 
3a Latin Amerim faU ahort of tha ididMM reœ«©Mabl© eî̂ ©̂  »ci bj 
•memlj doubliag' tàai^ jiaat dimtaiîoai eomld-reap ita bmefît of a 
oonsidex̂ abl® d<s@i*eag@ îjrr production eosts© 

Botfa îm ©oats and to to^eatmmt^ ©©caornias ©f a^a marie ©d 
to the nlm eat©£0£y compiising sadlXs ̂ tth fc» 2^000 to 10fl000 spândlee® 
In mils 10^000 to SÔ GOO- spinales^ th<a iaSuesei of ai^a gtUX makes 
itsplf felt» but to degree5 aad to thoe® witfa 20^000 to 
lOC^OOO spiadlasj, where the peale o£-production in f m 10 t© 50 tiaM 
greater thaa la, the firat ..eatego^ the réduction of eoste la negpligibl<s© 

The bettes th© quality of tfa© prodwt ̂  that ie^ th© high©^ th® 
yara, eemt© md the oloseap the waaY© of th® fabule produeeâ « tfea great©^ 
ar© the ©eonomîes of scale ©btad&abl®« 

"Fô  th© ttaee produite studisd^ the follomiig mUl ©feea ̂ ara 
éopsicteed • id^alê frorn the ©taadpoiat of sairitags ©a 
10*500 splndl©© aad. looms îot produit A (eoara© fabrie)^ 
10^500 ©pindl@e aad 600 loess for proctoat B (^©dim fabxel©)̂  
10, §00 spindleg aad 3 % Joomp for prodmet 0 (fto© fab^î©)g m ! f^oa-
that of gavings on poste-, 10^000 spindle© and 450 loome fos? psodu©t A 
(coarea fabrie) ̂  500 ©pladlee mû 630 loome for pwcîœt B (ffledlw 
fabiie), a^d 10^500 spisadle© aad 396 loome for prodœt G (îM® fabrf,®)o 

The followlag art th® r@eh2eti0.ns in to^setaat aad ©o§ts that ©OTM 
b© effeeted a® batweœ the mil bxzbb. loweat to th© seale ® d th© îdaal 
ai^es establisheds in mit investaamt, 30 and 4© P^^ 
products A9 B aad Ĝ  respeetivély|,lu prodn©tiosi eost19 3Z7 4© p ^ 
cent, reap0Cti¥©l3T|' for products. À^ B asid C© 

/âiay Târdatioa 
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Any variation in the characteristics of the product to be manufactured 
in relation to those considered in the present study will mean that the 
ideal mill size will be the one nearest to the sizes discussed here which 
at the same time ensures the best possible balance between the various 
stages of production. 

Fixed labour costs are the component in which the biggest cuts can 
be effected as the result of an increase in scales of production. But 
this item accounts for only 3 to 9 per cent of total costs in the mill 
size categories where the balance of production is most successfully 
maintained» 

Next in order come variable labour costs and depreciation. However, 
these items, in conjunction with fixed labour costs, represent barely 
17 to 25 per cent of total costs in mills of the sizes most conducive to 
balanced production. 

The importance of idle plant capacity - inevitable at some stages 
of the production process because of the indivisibility of the machinery -
is decisive as regards economies of scale in the smaller mill sizes, but 
progressively decreases until, in mills with 20,OCX) spindles, it is 
negligible. Thenceforward, the addition of a production unit at any 
stage of the production process, however great the idle capacity in 
absolute terns, will not significantly affect total production costs* 
In other words, the unused capital it implies represents a very small 
proportion of total investment. On the other hand, the higher the yam 
count, the more the importance of idle capacity tends to increase. For 
example, in a 2,000-spindle mill the idle investment is 0,5 per cent in 
the case of product.Aj whereas for products B and C the same mill size 
shows indexes of 17.3 and 30.2 per cent, respectively. 

For the products analysed in the present study, an ideal-sized mill, 
that is, on© with 10,000 spindles for product A, and lu,500 spindles for 
products B and C, would necessitate total investment (for spinning and 
weaving, and including working capital) amounting to about 6.5 million 
dollars for the first product, 7.1 million for the second, and 4.9 million 
for the third. This investment could.be reduced to 3-5 million, 4.0 million 
and 2.0 million dollars, respectively, in the size category immediately 

/below, i . e . 
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below, i.e. in mills, with 6,000 spindles for product A and 10,000 spindles 
for products B and C, costs, per unit, of output rising by only 2.5, 4tl and 
6.7 per cent for products A, B and C, respectively. 

The percentage distribution of investment among its various components 
undergoes no substantial change as scales of production alter. Significant 
differences are observable, however, from one product to another; the finer 
the fabric manufactured, the smaller becomes the share of working capital 
and capital outlays during the construction of the mill. 

Average costs per ring spindle - the unit of measurement in current 
use for comparisons of textile mills - decrease sharply as the size of the 
mill increases. In the case of product A, the figure drops from 144 to 
114 dollars; in that of product D, from 110 to 77 dollars; and in that of 
product C, from 116 to 72 dollars. The same is true, although on a lesser 
scale, of average costs per loom. 

The cost per spindle installed also falls as the yarn count rises; 
for example, between C's and 40 fs, it decreases by 37 per cent. The cost 
per loom, on the other hand, is reduced by only 6 per cent in the case of 
product C as compared with product A. 

The higher degree of processing to which product C is subjected 
entails heavier investment per unit of output. In mills of the optimum 
sizes mentioned above, the production of one unit of finer fabric implies 
investment 2.0 times greater than that required for the manufacture of 
one unit of product A. This ratio increases as the mill sizes decrease, 
reaching 3.7 in the 2,000-spindle mills. 

The capital factors determined for the various steps in the production 
scole likewise denote the weakness of economies of scale in th© textile 
industry« For the sizo-catercry ratio II/I (6,000/2,000) the capital 
factors obtained were 0.04, 0.75 and 0.67 for product A, B and C, 
respectively, but when the ratio V/IV is reached (26,000/10,400) the 
factor in question is equal to unity. 

/Investment per 
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Investment per itoricp̂  increase to a marfced extent as the scale 
of production «panda in lasses proportion^ as the quality of the 
product improves® From 11^000 to 1G>Q0G dollars per workw may be said' 
to b© raq^irsd^ on an average^ for the optimum mill siges established 
here® 

As.regards the msdii® product envisaged to the present_study, 
productivity rieee from 4*000 to 9^000 gramas per mm/hour in spinning, 
and imm 20 to 60 metres per man/how in weaving, with th© transition 

catiggogy I to sise ©ategory ¥111« Equivalent increases ©an 
be seen in the caa© of1 the othe^ products ©tudisd» 

The proportion of production costs represented by gross value 
added averages 31 per cent for produet and '41 and 51 per cent for 
products B md G^ respeetiv&Lgr, the annual rate of return on capital 
talc« into accomt in costs estimate© being 12 per cent. 

The produet«eapital smtio^ • at the costs averages about 
G*26$ and does act -vasy with the nature b£ th© goods produced* 

/II« DEFINITION 
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II. DEFINITION OF THE ffiLIS CONSIEEHED II THE KffiSEiT ST TOT 

. The present study is baaed on the concept of an integrated 
spinning and weaving miUL As is pointed out in connexion with the 
characteristics of the-production process (see the inclusion 
of the finishing section would alter the nature of the study, not oaly 
on account of the technical characteristics of the process itself 
- which are such that it has to be carried out by means of a series 
of independent mills - but also becausê  in view of the mmiwm production 
unit sides' for finishing operations, which ar© utterly different from 
those for spinning and weaving, the economies of seal© prevailing in 
these latter more important sections would nmdergo modification® 
Consequently, a separate ptudy of these economies will need to be made 
for the finishing section, and its findings.compared with those obtained 
for spinning and .weaving. ,It «XL thus be possible to select the ideal 
mill s±ze9 if the establishment of a completely integrated • industry la 
'under consideration® Accordingly, the present study mil relate to the 
manufacture of grey goods, l«e., the manufacturing, process will begin 
with the reception of the baled cotton and end with the delivery - of the 
grey cloth. 

The basis assumption, is that 3 different articles are produced in 
mills, of o different sisseâ  and that each mill manufactures a single 
type.of fabricj that is, 24 different cases will be analysed«* In the 
textile-industry, there are few specialised mills producing only one 
type -of -yam and one type of fabric® The objection might therefore be 
raised that the conclusions reached in the.present study .would not be 
valid for mills manufacturing mors than one type- of product® In wiw 
of the-results obtained, however, this objection is not. tenable® 

•The main problem confronting mills which produce a large number of 
articles is the reduction of machine efficiency©^ -Thi© derives from the 
difficulty of scheduling production in sueh a way as to obviate bottlenecks 

'.Or, in other word% the mdex^utilisation of machinery # as a result 
of both the operational deficiency and the ratio between time used 
and time available® 

/and from 
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and from the frequent changes in the "production run", or "lot size", 
as they are currently temed« The secondary problems are those relating 
to the large stocks entailed, in the case of. both finished products and 
those in course of processing« Consequently, the success of an enterprise 
of this type will fundamentally depend upon its ability to plan production 
in such a way as to avoid machine standstills that will be detrimental 
to the over-all efficiency of the mi .11. 

The way in which a mil 1 is affected by the manufacture of a larger 
number of products win also depend upon its size. Provided that the 
production flow of the individual articles are independent of one another, 
the whole complex will be subject to the same laws, in respect of economies 
of scale, as a production unit of similar size engaged in the manufacture 
of a single product. If the number of articles produced is so high in 
relation to the size of the mill as to detract from the rationality of 
the production How, efficiency will be reduced aid production costs will 
rise in proportion. As the size of the mill increases, the irrationality 
will become less and less marked, until the production flow is that of a 
perfectly balanced spill operating in much the same conditions as one 
manufacturing a single type of fabric. Obviously, in this case the 
economies of scale obtained will be greater than any that could be 
effected in mills of the same size whose production flow had been rational 
from the outset. 

To sum up, no matter what number of articles it manufactures, a 
mill whose production programme is irrational - either by reason of 
bottlenecks in the production flow or because there is more than the 
normal delay in adapting the machinery to changes in the characteristics 
of the fabrics manufactured - is an unsatisfactory establishment, and 
cannot be taken as a b&sis for comparison. Similarly, where economies 
of scale are concerned, whatever the size of such a mill, its production 
costs will increase, quite irrespectively of the advantages accruing 
from economies of scale. 

/2. Selection 
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2« Selection of products 

Owing to the characteristics of the textile manufacturing process 
(see Annex), the task of selecting representative.products is distinctly 
complex. Broadly speaking, for the purposes of. the present study, fabrics 
meeting the following requisites may be described as representatives 
(a) they should be. made from yarns in current production which fall 
within the classic" categories of yarn counts - coarse, medium and fisej 
(b) their characteristics should correspond to those of the fabrics in 
greatest demand in the regionj (c) they should resemble the fabrics 
most commonly marked in respect of yam counts, density, width and weave 
structure j (d) they should lend themselves to the application of all 
procedures used in cotton spinning and weaving. 

Accordingly, three types of fabrics were selected, which cover a 
wide range of production and, taken separately, may be considered 
representative of the type to which they belong. Their mail characteristics 
are summed up in table 1 below (for fuller details, see Annex, table A). 
The .products in- question will be called "coarse fabric", "medium fabric" 
and. "fine fabric", and for easier reference will be designated products 
"A", "B" and "C", respectively. 

Table 1 

I IAIN CH/IUICTEITLSTICS OF THE PRODUCTS SELECTED FOR THE PUKFC3ES OF THE 
PRESENT STUDY 

Product; A Product B Product G 
Coarse fabric Medium fabric Fin© fabric 

Type of yam Carded Carded Combed 
Yam count (warp and weft) rv o 10 40 
Width af grey cloth (cm) GO 90 100 
Warp ends per cm 13 20 47 
Filling picks per cm 10 20 32 
Weight per linear metre (grammes) 140 130 130 
Weight per square metre (grammes) 175 144 130 

"Coarse fabric" 
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"Coarse fabric11 is the material of which sacks for agricultural 
use are normally madej it also has its applications in industry, and 
in its unbleached state is used, in small proportions, for household 
purposes, mainly in rural areas. 

"Medium fabric" is the standard weave established by KCIA in its 
studies on the textile industry ,^and may be taken to exemplify the 
fabrics ordinarily produced in Latin Americas although its characteristics 
are not in strict conformity with those of a type actually on the market, 
inasmuch as it is an "ideal" fabric intended to represent the regions 
average output, it may be regarded as representative of the type which it 
is desired to analyse in the study of economies of scale. It corresponds 
to a fabric in great demand for household furnishings, dressmaking, etc., 
especially among the lower income groups. 

The "fine , fabric exemplifies a substantial proportion of the products 
manufactured in its category. Since, fine fabrics are made from yam whose 
count may be as high as 100 and over, product C clearly stands at the , 
bottom of the scale.. For that very reason, consumption of this fabric,, 
already considerable^ is expanding as a result of its great versatility, 
for it lends itself to the most widely different types of finishing, from 
bleaching to printing. It is used a great deal in making both men?s and 
women1 s wear, and evidence of its adaptability is to be seen in the 
increasing interest shorn by importers in industrialized countries, who 
buy it in its unbleached state to apply whatever type of finishing is in 
fashion in the countries concerned. 

3. Selection oQjijjLsizes 
A study of the sizes of integrated spinning and weaving mills in 

Latin America indicates that they range from 2,000 to 100,000 spindles,^ 
while the average size varies between 4,500 and 22,000 spindles. Table 2 
shows medium and maximum. sizes in selected Latin American countries® 

2/ ECLA* The Textile Industry in Latin America, (Vols. X to IX). 
¿¿/ For an explanation of how mill si%e& are measured in the textile 

industry, see below. 
/In all 
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In all the countries studied, the mlnlmtm bIzb is 2,000 spindles, m & 

it should be noted that the great majority of the mills fall within the 
smaller sî e categories® In Brazil and Ife^co, whose cotton sectors ar© 
of outstanding importance and account for about GO per cent of the 
region1 s installed spindle, capacity, approximately 65 and 83 P©^ cent 
of. the mills, respectively, are found m the group with fewer thai 
10,000 spindles^ 

Table 2 

LATIN AME3ICA (SELECTED COUNTRIES) s MEDIM AND MAXIMUM 
SIZES OF COTTON SPINNING MXLI5 

Country Medium size Mmraa sî © 

Argentina 22 000 06 cco 
Brazil 16 500 100 000 
Chile 14 000 between 20 000 and 40 cco 
Mestico 4 500 65 TOO 
Peru 6 000 between 15 coo and 20 000 
Uruguay 10 500 20 000 

Source: ECLA, The Textile Industry, .in Latin Americas Vol* J, Chile| 
Vol. n/Bragdlf Vol, IV, Uruguay Vol. V, Peru, Vol. VII, 
Ar£gntma] volume on Mexico in course of preparation® 

It can be seen from table 2 that the average mill sise (or that 
obtained by dividing the total number of spindles by the total number 
of mills)., is 16^500 and 4^500 spindles, respectivelŷ  in the two countries 
»eutioned. This ehow how large a proportion of the mills is concentrated 
in the lower size categories, especially in Mexico® 

¿/ ECLA, The Textile Industry in Latin ¿mericas Vol$ II, BrazHj 
volume on Mexico in course of preparation. 

/As already 
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As already pointed out, a number of problems are created by the 
fact that so wide a variety of textile products is manufactured. Among 
them are tho difficulties encountered in comparing two types of fabric, 
if the many easting variables are taken into account. As physical 
output depends not only on the technical characteristics of the 
maehinery but also on the nature of the product, the mere measurement 
of production - in terns of weight or volume - is of little significance. 
For example, a spinning mill could increase its output (measured in 
physical terns) from 100 to 300 units, by introducing certain adjustments 
in the production layout and modifying intermediate machinery requirements. 
Obviously, such a change-oyer would involve under*-utilization of equipment, 
and therefore, in practice, mills do not take advantage of this relative 
flexibility to alter their production programmes. Nevertheless, the 
introduction of such changos is technically feasible. Owing to this 
peculiar feature of the textile industry, the sector has adopted the 
custom of. measuring mill capacity on the basis of the production units 
installed, in contradistinction to the procedure in most branches of 
industry, where plant size is expressed in terns of the xveight or number 
of units produced in a given unit of time. 

The term "production units" is understood in the present study to 
moan those final machinery units which are used in the two separate 
phases of the production process: spinning and weaving. Consequently, 
the number of ring spindles or of looms determines the size of the 
textile mill. This eminently practical way of measuring mill sizes 
facilitates rapid comparison of the production potential of different 
establishments, without necessitating strict specifications of the 
product manufactured." 

For the purposes of the present study, a size group was selected 
which would be sufficiently representative to preclude uncertainty as 
to the trends which economies of scale were likely to follow once the 
points established had, been passed* Eight mill sizes were therefore 
chosen, ranging from 2,000 to 100,000 spindles. Furthermore, these, 
categories cover virtually all the mills installed in Latin America, 
since the very few cases which fall outside these limits do so by only 
tiny margins» 
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In order to compare the evolution of the various products, the 
same scale is adopted for the three articles chosen. Scales of production 
are designated in accordance, with the "nominal size" expressed in terns 
of numbers of spindles, i.e.', the number of rang spindles theoretically 
required, in round figures. To facilitate reference to these size 
categories, each is assigned an ordinal number represented by a Roman 
figure (I to VIII).* 

The scales of production adopted (2,000 to 100,000 spindles) are 
specified in table 3. The largest end smallest mill si^es were: fixed 
upon in the light of the criteria already indicated, in order to cover 
all the cases to be found in Latin America. To establish the intermediate 
sizes, the following, principle was applied: On the basis of production 
of the medium fabric, three mill sizes were selected which, according to 
a preliminary estimate, showed the highest possible degree of balance 
between the various stages of production, or, in other words, the least 
possible idle capacity; the other three size categories were deliberately 
left unbalanced, the production capacity of the two biggest machines 
- the opener-scutchorg and the slashers - being taken ae th© basis of 
calculation. The object of including the unbalanced sizes, was to see 
how far idle plant capacity would affect economies of scale, or If in 
fact diseconomies of scale would result. This criterion once established, 
the question of mill balance in respect of the other two products was 
necessarily left to chance, since in view, of the above-mentioned 
characteristics of the production process, it was impossible to ensure 
balance in the case of all three products at once (see again table 3)m 

4. Definition of the technological level adopted 

After lagging for some time in the rearguard of the technological 
advances which marked the evolution of so many other sectors, in recent 
years the textile industry has undergone sweeping changes, by virtue of 
which it is now in a position to choose between several alternatives as 
regards the technological level to bo adopted. The significance of 
this problem is all the greater in countries where labour is plentiful 
and capital is in short supply. 

A able 3 
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In the textile industry j, the a±n of technological research has been 
to make yam production a continuous process, but despite the great progress 
achieved, everything seems to suggest that it will be sone tine before 
this objective can be attained. On the other hand, the process of 
manufacturing yam has been considerably simplified, automation of the 
series of operations required to convert, it into fabric has taken place 
on a large scale, and controls have been introduced by means of which 
it has been possible to increase the production capacity of textile 
machinery* The analysis of these problems is outside the scope of the 
present study, and wiH be dealt with in another ECLA report«^ 

In selecting the equipment on which this study could be based, a, 
position which might be described as conservative was adopted; that is, 
machinery was chosen which, although regarded.as up-to-date, is not 
characterized.by the.very latest technological innovations in the field 
of automation® A definition of this technological level win next be 
given, .together with an explanation of what is understood by "up-to-date 
machinery" in the present study® 

The definition of the technological level of the production process 
oust be fundamentally based on specifications of the technical characteristics 
of the machinery, in order to clarify the following points: (a) the degree 
of automation of the process, i*ea, the greater or lesser extent to which 
manual operations are involved in tending the machines and in the transport 
of the product in process of manufacture! (b) the production capacity of a 
given machine, once operational conditions have been established, i.e., the 
nature of the products (yam count, twist, etca), the quality of.the raw 
material, atmospheric conditions (humidity and temperature), etc0.l (c) the 
quality of the product obtained; and (d) the ariount of maintenance work 
required« 

These specifications are outlined in table 4, which is considered 
adequate in view of the scope of the present study, 

6/ Choice of techniques in the textile industry (in course of preparation)« 
/Table 16 
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To complete the definition of the technological level adopted, 
equipment specifications must, be supplemented with certain important 
indexes relating to workloads, productivity, investment and manpower» 
These indexes are presented in tables 6 and 7, together with others 
on value added and-the product-capital ratio, which may be of use for 
different purposes* It should be noted that the :woikload coefficients 
in these tables do: not include administrative staff or auxiliary 
services personnel (see tables 5, 6 and 7 and figures I, II and III). 

The change observable in the rate of increase of some of the 
indexes is attributable to the fact that in unbalanced mills it is 
impossible to establish a manning-table strictly proportional to the 
equipment required« It will also be seen in tables 5, 6 and 7 that 
the workload does not' exactly correspond to the quotient of unit 
production and productivity, owing to the series of roundings effected 
in order to arrive at the indexes of operatives per thousand spindles 
or per hundred looms. 
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Tafel» 7 
PRODUCT C (FINE FABRIC): MOST IMPORTANT COEFFICIENTS AFFECTED BY THE TECHNOLOGICAL LEVEL OF OT2 HlOBtfCTION PROCESS 

---ifcize oategory and number of spindles 11 III IV V VI VII I 11 III IV V VI VII VIII 
« 2 000 6 000 10 000 18 500 26 000 37 000 60 000 100 000 

Concept 
37 000 

1. Spinning (operatives per thousand spindles) ¿25. 3*2 M ¿ai 2.1 2*2 
lei Opening through roving 3.3 1.4 1.2 1.0 1.0 o«9 0.9 0.8 
1.2 Spinning and winding 3.2 1.6 1.6 1.3 1*3 1.2 1.2 i.l 

2. Weaving (operatives per hundred looms) 2aa Zsl M Z-2 y t ^ M 
2»X Warping and filling 12.8 4.4 3-3 2 .6 2.8 2,4 2.2 2.2 
2*2 Weaving 10,6 5*3 4.6 4.5 M 4a 4a 

3« Investment per vrorker (dollars) ¿Joo 14 992 15 203, 1777S I2L&2 19 130 20 571 22 457 
3«1 Fixed capital 8 834 13 866 13 946 16 260 16 133 17 483 18 774 20 508 
3*2 Working capital 576 1 126 1 255 1 516 1 510 1 1797 1949 

4. ft?ochiotivity a/ 
4.1 In spinning (gransae3 per man/hour) 1 505 3 260 3 453 4 276 4 263 4 563 4 746 5 095 
4.2 In weaving (metres per man/hour) 14.33 35.09 43,49 48,83 46.89 50.64 54.96 55.16 

5. Cross value added b/ 
5*1 Per unit of output (dollars per netre) 0*30k 0.173 0.152 <>•137 0.135 0.131 0.226 0*122 
5»2 Per unit of investment 0-35 0,23 0.28 0.26 0*26 0.25 O.25 0.24 
5 .3 Per unit of input 2.09 1.26 1.13 1*02 1.01 0.98 0.94 0.92 
5*4 Per worker/year 3 309 4 178 4 20 6 4 657 if 605 4 871 5 13? 5 448 

TJ CO 

«SS <0 C?3 
s B 
o o 
a • I 
to 
% 

SO 

a/ Not including administrative staff or auxiliary services personnel (sea tables HHj II and JJ). 
b/ At production costs level, excluding rates and taxes* 



Figure I 
PRODUCTIVITY IN SPINNING 

Grammes per man/hour 
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Figure III 
INVESTMENT PEE WORKER 

Thousands of dollars 

(thousands of spindles) 
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III, MILL STRUCTURE 

1, Investment requirements 

The production plans outlined in tables B, C and D indicate the 
operating conditions for each product. With these plans as a basis, 
tables E-Z were then prepared in which daily output, consumption of raw 
materials, amount of waste recoverable and machinery required to carry 
out the production programme were specified for each mill. 

These tables also indicate the margin of unused machine capacity per 
unit, in other words the amount of time each machine must operate for the 
purposes of the production programme, and the total number of working 
hours on a three-shift basis (23-hour day). It has been assumed, wfaeiwer 
possible, that the machines whose minimum size exceeds mill requirements 
would operate for less than three shifts. This reduction in working time 
would not of course modify the amount of machine capacity standing idle, 
but would enable the number of operatives to be cut proportionately and 
thereby lower production costs. 

Tables AA, BB, CC, DD and GG indicate -the volume of investment 
needed in each case studied. Table EE sets forth the criteria adopted for 
detenning the quantity of working capital required, while tabl^ FF gives 
the installation periods estimated for the different mill projects according 
to each one's size and manufacturing processes. 

The machinery prices adopted were those quoted by long-established 
textile machinery manufacturers for July 1965, To simplify matters, the 
total cost of the machinery was worked out in terms of one unit of 
production»-^ Strictly speaking, the number of machines required should 
be calculated from the number of individual production units that make 
up one machine, and the cost estimates drawn up on that basis, since unit 
cost depends on how many units there are to each machine. This method 

The term "unit of production" should be taken to mean each of the 
mechanical elements that includes a component for the delivery of 
product. Scutchers and cards, for instance, have only one production 
unit, whereas drawing frames, roving frames and ring spinning frames 
have several, that vary in number according to the needs of the 
individual mills. 
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wouldf howotBr, entail cost consultations after the mill structure had 
been decided upon, which would be materially impossible. To put it 
plainly^ this degree of elaboration adds nothing to the quality of the 
ealculatioBs^ and is simply mentioned here in a spirit of precaution in 
ease this type of methodology is chosen for project preparation. 

As regards fixed investment, the sums earmarked for covering the 
a^enaes of the mills1 entry into operation were proportionate to the 
time needed for setting them up. The interest payable during the period 
of construction was estimated to be 12 per cent annually during the 
project implementation periods noted in table FFj it was also assumed 
that when half that period had elapsed, at least a part of the mills, 
depending on their particular size, would be in operation (see table GG). 
The cost of sites, vehicles, special fittings such as fire sprinkler 
systems3 or internal communications has not been included in the investment 
figureSo 

2. Production costs 
Tables LL^ Mi.and NN set forth the production costs for each case 

under "consideration. To facilitate analysis* the costs were divided into 
fted and variable in keeping with the main criteria adopted for defining 
the various coat factors involved. 

(a) £gĵ _matgrials 

The prices of the cotton grown in different Latin American countries 
warn reviewed, and the types singled out that were technically and 
economically best suited to the products to be manufactured. Table 8 lists 
the prices of cotton grown in the three major Latin American producers 
(1963-64 crop). 
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Table 8 

AVERAGE PRICE OP COTTON, C.I.F« LIVERPOOL, CROP 1963-64 

Type of cotton Dollars per kg 

Brazilian - Paulista 1 1/32» (26 mm) type 5 
Sertao 1 3/16" (28/30 mm) type 4 
Seridó 1 3/8M 06 mm) type 3 

0.56 
0.60 

0«68 
0.93 
0.65 

Peruvian - Pima 1 9/l6n (40 mm) 
Mexican - Matamoros 1 l/l6n (2? mm) 

Source: Stock Exchange quotations. 

The price:-: quoted in the present study relate to the three classes 
of Brazilian cotton fibre - short, medium and long staple ~ that meet 
the requirements of the fabrics to be manufactured. Peruvian Rima, being 
of high quality and therefore more expensive, cannot justifiably be used 
to produce the 40Ts yarn selected for this study and is best reserved 
for the manufacture of combed yarns with a finer count» Mexican Matamoros 
cotton is quoted as having a fibre only 27 mni long, but is recognized as 
a possible replacement for Brazilian Sertao in the manufacture of 18 count 
yarn. As the raw Matamoros is fairly expensive, however, the inclusion 
of this type tend to throw the relationship between the three kinds out 
of proportion. 

Allowance was made in calculating the real cost of the raw material 
for the waste produced during each process (see table 9)« This was 
estimated either as partially recoverable or at the residual value it 
can usually fetch on the market in relation to the cost of the raî  cotton 
With this method of cost accounting it is obvious that receipts from the 
sale of the waste cannot be reckoned as part of the enterprisers income 
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Table 9 

ACTUAL COST OF THE COTTON USED IN MANUFACTURING THE DIFFERENT PRODUCTS 

(Dollars per kilogramme) 

A B _ C 
Paulista Se rtao Se rido 

Price of raw cotton 0.560 0.600 0.680 
a/ 

Real waste (percentage) - 9 11 28 
Price of processed cotton 0.615 0.674 0.944 
Less; * ~ h/ Sales value of waste - 0.007 0.010 0.057 
Actual cost of cotton 0.608 0.664 0.887 

a/ See Annex, tables B-Z. 
b/ Estimated as 15 per cent of the purchasing price for Paulista and 

Sertlo and 30 per cent of the price for Serid6. 

It should be pointed out that waste is invariably calculated as 
a percentage of the total weight of the raw material fed into the machine 
and not of the ensuing product. The proportion recovered for further 
use varies according to the type of product made, being 8.7 per cent in 
the case of coarse fabrics, 5.3 per cent for medium fabrics and 2.7 per 
cent for fine fabrics (see Annex, tables E~Z). 

(b) Labour 

Tables HH, II and JJ indicate the number of workers needed to keep 
the mills operating on a three-shift basis, with their yearly wages» 
Instead of the customary classification of labour as direct or indirect, 
it was decided to divide them into fixed or variable so as to keep more 
faithfully to the criterion used for the cost classification. For the 
panoses of dotermrdjig nanpovrer costs the minimum wage was calculated on 
the basis of an examination of the prevailing wage rates in the textile 
industry in a few Latin American countries. The findings are set out in 
table 10» 

/Table 10 
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Table 10 

AVERAGE WAGE OF UNSKILLED LABOUR IN THE TEXTILE INDUSTRY IN FOUR 
COTTON-MANUFACTURING LATIN AMERICAN COUNTRIES 

(Dollars per hour) 

Brazil 
Colombia 
Mexico 
Peru 

Direct labour 

0,36 
0.34 
0.35 
0.36 

Indirect labour 

0,2? 
0.25 
0.23 

Source: ECLA, The textile industry in Latin America, Vols. II. Brazil, 
III. Colombia, V. Peru (XI. Mexico, unpublished). 

As table 10 shows, manpower costs, Aether relating to direct or 
indirect labour, vary little among the four countries considered. The 
figures were used as the basis for a wage scale (see table 11) elassifyinj 
the labour ibrco as skilled, semi-skilled or unskilled, which thus provides 
a clearer picture of the types of labour needed in the mills and the 
appropriate wage rate for each category. 

Table 11 

WAGE SCALE ADOPTED IN THE PRESENT STUDY 

(Dollars) 

Classification Hourly wage 

Unskilled 0.25 
Semi-skilled 0.35 
Skilled 0.50 
Foremen and supervisors 0.75 

/As the 
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As the minim» wa.se for mskiHad labour was taken to be 0,25 dollars 
an hotar wd for §emi~skille'a labour ,0*35 dollars, which, is 40 per cent 
more, it was assumed that skilled operatives and supervisors would receive 
100 and 200 per eent more, respectively. 

The concept of semi-skilled labour as used in this study stems from 
the-fact that a machine operative in the textile industry is rarely a 
skilled woFtata,5i in the true sense of the term since he can be trained in 
the mill its©if in three to six months. He is however, at a higher level 
than1 the mill hand who helps him by moving materials, for instance, and 
has'never had any kind of training. Then, too, a machine tender is paid 
in proportion to his output, since he is in direct charge of the machine, 
and thus earns a higher wage than the legal minimum received by the 
unskilled hands.-

Social security charges were reckoned to be 40 per cent of the labour 
eostâ  which is the usual proportion in most Latin 'American countries. 

(c) Capital costs 

Depreciation, eosts were computed on the assumption of a useful life 
©f forty j m m for building© and of fifteen years for machinery. Production 
eosts inelM© payment of 12 per cent annual interest on the capital invested. 
(d) 

The eriteria adopted for determining the other production cost factors 
are explained in the footnotes to tables XX, MM and NN. It merely remains 
to point oat that no insurance or taxes and charges of any kind were included 
in the eosts as they vary too widely from one country to another. 



IV. ANALYSIS OF RESULTS 

1. Economies of scale in investment 

Before economies of scale as such are discussed^ a glance shottld 
be taken at the behaviour of certain figures that are indicative of 
investment composition. The same figures can be used to compare mills 
that are of different size and structure and consequently manufacture 
different kinds of fabric9 

Because of the indivisibility and relatively high minimum si^e of some 
textile machines, it is not always possible to establish a perfect balance 
between the different production stages« The fact that some machines a,re 
standing idle during part of the working day means that not all the investment 
is being used and this, in turn, affects production costs0 In order to 
determine how far the existence of idle capacity affects economies of scale, 
a table was prepared giving the figures for idle investment for each case 
under consideration (see table 12 and figure IV)e 

Idle capacity was calculated in relation to the total tine available 
for using the machinery, in other words, the working day of 2.3 hours fixed 
for the mill as a whole * For the stages in which there is a great deal of 
idle capacity^ the working day could be shortened to one or two shiftss this 
would also reduce manpower costŝ  although this was not taken into account 
in calculating idle investment» Under-utilization of the machinery would 
thus enable the number of workers to be reduced proportionately without 
any adverse effect on production costs except for depreciation« The idle 
capacity that is bound to exist when the machines are indivisible will 
tend to disappear as mill size increases and a coarser yarn count is 
manufactured. In mill size I idle capacity is 8„5 per cent for product Ap 
but 17.3 and 30c2 per cent for products B and C* In the three largest 
sizes considered* idle capacity shrinks to little or nothing for products A 
and B, although a certain amount remains in the case of product 0« 
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Iòle a&psoity X<SLe 

Percent-Percent» Collars 
Product A - QQ3.T3Q fabric 

Scutcher s/ 
Card 
Drawing frames 
îferper 
Slasher 

Total idle cape-city ôj 

Produet B » nedlum fabrio 

23 
10 
3S 70 # 
Sa5 

l*t oco 

6 ooo 
8 ooo 
8 ooo io ooo 
k6 000 

5 
10 

c* 

hi 

25 000 
8 coo 

1 000 
000 

7 coo 

Scutcher 68 1*2 eoo - « 20 16 coo •9 * 16 25 eoo «1 3 10 eoo 
Card 10 3 000 - • - « • - • - - • 

Drawing frames - m 20 5 000 15 5 oco - - - - - « - -
Iferpers 88 10 oco 62 7 coo 38 1* coo « • 20 5 000 23 8 eoo 8 k 000 
Slasher ¿8 20 000 « « 20 12 000 » 16 2^ 000 „ k 12 000 

Total idle c&pacitv ite 75 000 r 1 _ « 1 12 oco 37 oco oao - 1.2 54 oco Pel 8 000 0«2 26 eoo 
Product 0 ~ fir.o fabrio 

Souteher 85 53 000 56 35 000 26 lé 000 32 25 000 s 1* 000 10 12 000 12 23 000 
Card 10 2 000 10 0 coo « - - » « • „ •• « 

Drawing frames 
(pre-ocmbing) 75 if coo 23 1 oco k oco a 3 000 17 k coo « » 

lap ma chinos 83 5 oco HQ 28 000 13 1 oco 20 2 000 2k k 000 20 5 000 lk 5 500 
Ccabers 17 23 coo 17 8 oco 17 13 OOO - *f m « - • „ _ 
Drawing fraces É0 6 000 8 coo - - 6 3 coo 12 8 coo M 7 3 coo 
V&rpers # 11 coo 80 10 000 68 8 000 ¡41 5 oco 20 2 COO ko 10 ooô 
Slasher 50 27 coo 70 21 coo 15 oco 5 2 ooo 35 21 000 e» • 

Total idle capacity 111 coo UA 117 oco M Ü-000 1;0 000 ks coo 0.6 27 coo 37 000 

a / Froa -tables E through 2, 
b / Idle capacity as a percentage of the value of tho naohinery in dollars (for a l l sizes)0 

c / Includes the «hole opening roem» 
d/ Totel idle capaoiiy in terns of dollars divided by total naohinexy investment. 
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Figure IV 
IDLE CAPACITY AS A PERCENTAGE OF TOTAL INVESTMENT 
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(b) Percentages distribption of investment 

It is clear from table 13 that the percentage distribution of 
investment components tends to remain much the same as mill size increases, 
but changes appreciably between one product and another. For instance, 
both working capital and the amount of interest paid during the period 
of construction are considerably reduced when fine instead of coarse fabrics 
are made* This is mainly because the volume of raw cotton and material 
in process of fabrication is smallers and mills for producing fine cloth 
can be built in a shorter space of time (see table 13 and figure V). 

(c) Unit cost of machinery 
This means the average cost per final unit of production involved in 

a particular process, that is, per ring spindle in the spinning calls and 
per loom in the weaving raills, the cost in each case being that of all the 
machines and accessories installed in the section concerned. Maintenance 
workshops, laboratories and other items, presented under the head of 
"miscellaneousis in tables AA, BB and CC, are therefore not included in 
unit cost« 

Average cost per spindle drops sharply as mill size increases for the 
three sorts of product studied, falling from 144 to 114 dollars for product A, 
from 110 to 77 dollars for product B and from 116 to 72 dollars for product C® 
These reductions of 20, 30 and 38 per cent are mainly observable in the 
first three sizes on the scale, namely, between mills of 2,000 and of 
10, 000 spindles* From the 18,500-spindle category upwards, there is 
practically no reduction to be seen« The cost per loom in the weaving 
and preparation sections varies in the same fashion as the cost per 
spindle, though less markedlyP the reductions for products A3 B and C 
being 10, 19 and 31 per cent respectively9 

The foregoing data are set out in table 14, which shows that in some 
cases the unit cost of production goes up instead of down as mill size 
expands. As already pointed out, this is due to a lack of balance in 
certain sizes» The yarn count produced also plays an important part in 
determining unit cost in the spinning mills, a reduction of about 37 per 
cent being obtained on switching from 8To to 40!s, Although three 

/'Table 13 
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Hill 

Itm 1 * n t l 

2 000 000 100 000 
epindXes spindles spindles 

Product A_ 

Ftod invegtsssnt 
Buildings 
ifeohinary 
Interest during ®§nstru@ti<m poriotl 
Other qJ 
Working capital 

Product B medtoa fabrio 

Fixed investiffent 

Building 
Machinery 
Interest during @@nstrusti©n pe^isd 
Other a/ 

Working capital 

Product S - Fine Fabrte 

Fixed investment 

Buildings 
Machinery 
Interest during saBatruetissi period 
Other a/ 

§1 §t *L 

1? 15 13 
50 51 51 
10 13 15 
10 8 8 

¿1 ¿2 12 

22 21 2£ 
23 17 15 
53 53 53 
7 11 
10 10 8 
7 3 10 

2S & 21 
21 15 13 
56 57 57 

5 10 13 

12 ? 8 
£ J. J, 

a/ Comprising freight and insurance, ©ration and running»!n ©osts# 

/Figure V 



Figure V 
PERCENTAGE DISTRIBUTION OF INVESTMENT 
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Table 14 

F«0,B* UNIT COST OF MACHINERY 

(Dollars) 

Size oategorlea 

I II III IV V VI VII VIII 
Item 2 000 6 000 10 000 18 500 26 000 37 000 60 000 100 000 

spindles spindles spindles spindles spindles spindles spindles spindles 

Product A - coarse fabric 

Coat per spindle 144 122 117 115 115 114 114 114 

Cost per loom 3 280 2 356 2 993 2 927 2 338 2 320 2 925 2 919 

Product B - medium fabric 

Cost per spindle 110 87 82 77 79 7.9 78 77 
Cost per loom 3 **52 2 889 2 876 2 814 2 841 2 815 2 8l4 2 806 

Product G - fine fabric 

Cost per spindle 116 86 78 75 74 74 73 72 

Cost per loom 3 986 3 060 2 892 2 764 2787 2750 2 732 2 748 

a/ Not inoluding tho value of the equipment placed under the head of "miscellaneous" in tables AA, BB and CC* 

/additional stages 
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additional stages - pre-combing drafting, lap forming and combing « are 
needed to manufacture 40*s yarn, the increased machinery requirements 
for producing coarse yarn raise investment per unit of production» In 
the weaving mills, however, the unit cost drops much less between the 
two kinds of product, the difference being barely 6 per cent. 

(d) Fixed investment per square metre 

Another yardstick often used for comparing textile machinery is the 
ratio of total mill cost to the building acreage« Table 15 gives the 
cost of the fixed investment per square metre of area built over and the 
unit cost of the buildings themselves» 

The cost of the buildings per square metre, including such ancillary 
installations as power and light, air conditioning, water and steam remains 
virtually the same (66 - 68 dollars) throughout the production scale and 
for all three products manufactured® 

Total fixed investment per unit of area, on the contrary, changes 
considerably between the 2,000 and X00p000-spindle categories, increasing 
from 315 to 449 dollars (42 per cent). This shows that better use is made 
of space in the larger mill sizes* For products B and C in the largest 
and smallest sizes investment per square metre rises from 47 to 54 per 
cent, which indicates that in the smaller sizes there is more wastage 
of space the finer the article produced. 
(e) Investment per „„unit of output 

Economies of scale in investment are inclined to vary in accordance 
with the type of product manufactured, increasing as the fabric becomes 
finer. This indicates that idle capacity has a fairly marked influence 
on the value of investment per unit of outputj in fact, the balance 
between the different production stages is more easily achieved the larger 
the mill and the coarser the cloth produced. Consequently, once a mill 
has a balanced production flow, unit investment is difficult to reduce 
even when the production scale is stepped up. 

The fact that a fine cloth has to go through more processing stages 
raises investment per unit of output. The difference in unit investment 
between coarse and fine fabric therefore becomes greater as mill size 

/Table 15 
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Table 14 

RATIO OP INVESTMENT TO TOE BUILDING AREA IN THE MILLS STUDIED 

(Dollars) 

Size of mill 

Item I lì III IV v VI VII Vili 
z ooo 6 ooo i o ooo 1 8 5oo 26 000 57 000 60 000 100 00 
spindles spindles spindles spindles spindles spindles spindles spindles 

Produkt A - ooaj*s e fabrio 

Cost of bulldlngs per Square 

aetre a/ 67.0 67.5 67.5 67.4 67.3 67.1 66.9 66.5 

Total flxed Investment per Square metre 315.0 342.0 365.0 376.0 392.0 400.0 429.0 449.0 

Product B - medium fabrio 

Cost of building per square 

metre a/ 67.1 67.1 67.1 67.1 66.8 66.7 66.5 66.1 

Total fixed investment per square metre 276.0 317.0 327.0 336.0 348.0 360.0 3 8 8.O 406.0 

Product C - fine fabric 

Cost of buildings per square 
metro 6 6 . 9 6 6 . 9 6 6 . 8 6 6 ,7 66.4 6 6 c 2 6 6 . 0 65. 

Total fixed investment per 
square metre 301.0 331.0 3 8 8 .0 389.0 395.0 403.0 439.0 464. 

â  Including oost of buildings, and power, light, air conditioning, uater and steam installations. 
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decreases, precisely because the disequilibrla are more pronounced in the 
small mills turning out fine fabrics. For instance, in a 2>000-spindle 
mill, the investment needed to produce 1,000 metres of fabric C is 
3*7 times greater than for the same amount of fabric A. From the 
18; 500-spindle level upwards, however, it is only 2.8 times more. 

It has been stated that economies of scale in investment increase 
in proportion to the fineness of the yarn and fabric produced, since 
the difference in unit investment between the largest and smallest mill 
sizes is greater for fine than for coarse cloth. Even so, the most 
economic size from the standpoint of unit investment is reached at 
almost the same point on the production scale for the three types of 
fabric under consideration. As table 16 shows, the maximum reduction 
for all three is attained in the 18,500-spindle size, which is equivalent 
to 830 looms for the coarse cloth, 680 for the medium and 396 for the 
fine cloth. At this point on the scale, unit investment is 21, 30 and 
40 per cent less for products A, B and C than in the smallest size 
(2,000 spindles) whereas the reductions obtainable between the two extremes 
of the scale are only a shade larger, being 24, 32 and 42 per cent 
respectively. Consequently, from size IV onwards, there are practically 
no further economies obtainable in investment, and the ideal size is \o 
be found between the 10,000-spindle and 18,500-spindle categories at 
whatever point the best possible balance can be attained for the mill's 
particular end product (see figure VI). 

8/ 
These conclusions are borne out by the capital factor- caleulated 

for different points on the scale. The ratio of this factor in size II 
to that in size I (output being three times as much in the forner) is 
0.84, 0.75 and 0.67 for products A, B and C respectively; in other words, 
the economies of scale increase as the fabric becomes finer. But the 
value of the capital factor for size V in relation to that for size IV 

/ Px Y * K 
8/ Value of c< in the equation! p—| s 

in which P , 1= production at %wo points on the scale. 
KqT 1 = total investment at those points. 

The capital factor is also known as the coefficient of proportionality 
and can be used in analysing production costs. 

/Table 16 
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îeble 16 
UNIT INVESTMENT ACCORDING TO EACH HYPOTHESIS CONSIDERED 

tauber Produot-» 1 1 ' 
S 1 .. Dollars Dollars Dollars 
W " per Index per Index per Index 

spindles soale 1 000 1 000 1 000 
metres metres metres 

I« 2 000 100 233 100 402 100 866 100 

il* $ 000 300 156 84 303 75 621 72 

III. 10 000 500 189 81 294 73 548 63 

IV* 18 500 925 184 79 281 7o 522 60 

v. 26 000 1 300 182 78 282 7o 519 60 

VI. 37 000 1 850 180 77 277 69 514 59 

VII, 60 000 3 000 178 76 275 68 5c4 58 

VIII. 100 000 5 000 178 76 274 68 504 58 



ÜHÍfe ¿agistment UNIT INVESTMENT ACCORDING TO EACH HYPOTHESIS CONSIDERED 
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is almost the same for all three products, which means that from sî e If 
upwards investment is strictly proportionate to output» Table 1? lists 
the capital factors obtained at three points on the production scale for 
the three fabrics under consideration® 

A comparison of the figures given in table 17 with their equivalents 
for other branches of industry show that the economies of scale obtainable 
in the textile industry are very small* In the chemical industry, for 
instance, the value of the capital factor was found to vary between 0.50 
and 0.80, the most frequent coefficient being about. 0.60, which could be 
attained simply by trebling production«^ 

Table 17 
CAPITAL FACTORS OBTAINED AT THREE POINTS ON THE PRODUCTION 

SCALE FOR THE THREE PRODUCTS CONSIDERED 

Production scale Product A Product B Product C 

Size II 
Size I 

0.84 0.75 0.6? 

Size V 
Size IV 

0.95 1.00 1.00 

Size VIII 
Size VII 

0»99 1.00 '1*00 

2/ ECU, Economías de escala .en _la industriajqujmica (Sì/ECLA/Conf .H/L«!?), 
Santiago(Ï9?2yr~ 

Í29 Economías 
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2. Economies of seal© in costs 

Before the trend of production costs is reviewed in relation to mill 
size, the percentage distribution of costs among the different factors of 
production should be looked into. Table 18 summarizes the figures obtained 
for the three products in the two mill sizes at either erA of the scale 
and in "btl intermediate si^e, thus making it possible to assess the changes 
brought about in some cost components by an increase in the production 
scale. These changes are substantial in the first four mill sizes but 
insignificant from size V upwards, the same point at which economies of 
seal© can no longer be obtained in investment. 

The nature of the textile fabric is particularly important for the 
structure of production costs, since the share of fixed costs tends to 
increase as the fabric becomes finer. This explains, of course, why 
economies of scale are greater in the case of fine goods. 

The raw material is the major cost component in a textile mill, 
constituting in the case of coarse fabric 62 per cent, medium fabric 51 per 
cent and fine fabric 41 per cent of the total production costs. As the 
volume of raw material used in the process of manufacturing will not be 
reduced by enlarging mill size, the economies of scale must necessarily 
be made in some elements of fixed cost, more particularly fixed labour. 
Next to raw material in order of incidence came financial charges, which 
comprise depreciation and the payments of interest on the total capital 
invested* The share of these in aggregate costs expands from 20 to 34 per 
cent if fine instead of coarse fabrics are manufactured. Since they are 
in strict proportion to the amount of capital invested and it has been found 
that no appreciable reduction can be made in investment by raising output, 
there will clearly be no cut in financial costs. Given that the raw 
material and the financial charges together account for 78 to 82 per cent 
of the overall production costs, the whole effort to cut down on such 
eosts must be directed towards the remaiid ng components which constitute 
©n3y 18 to 22 per cent (see figure VII). 

/Table 18 



Table 18 

PERCENTAGE DISTRIBUTION OP ANNUAL PRODUCTION COSTS 

Product A - coarse fabric Product B - medium febrio Product C - fine fabrlo 

Distribution Size I 
2 000 
spindles 

Size V 
26 000 
spindles 

Size Till 
100 000 
spindles 

Size I 
2 000 
spindles 

Size V 
26 000 

spindles 

Size VIII 
100 000 
spindles 

Size I 
2 000 
spindles 

Size V 26 000 
spindl©3 

Size VIII 
100 000 
spindles 

I. Fixed costa 32,76 23.85 46.48 3^87 33.52 57-53 44,36 42^69 

Fixed labour 6.93 2.33 1.82 11.50 4.22 3.20 15.87 6.J4 4.67 
Social ffoourity 2.77 0.93 0.73 k.sa 1.69 1.28 6.35 2.62 1.87 

Depreciation 6.61 6.17 69% 3 8.79 8.53 10,37 10.51 10.94 

tfckeep 0.50 0.52 0.52 0.67 0.73 o«74 o.8o 0.93 0.97 

Interest on capital 15& Ik.34 20.12 19.23 19.21 23.09 23.12 23.68 
Overheads 0.21 o.o7 0.05 0.34 0.13 0.10 o.«*8 0*20 o.i4 

Other 0,32 0.>f6 0,34 0©33 0.57 o M 0.42 

IX« Variable costs 67.2** 22aS2 76a g 53.52 12 66.48 42.47 57.31 
Raw materials 52.1* 62.06 37.32 50.79 52.25 34.60 hi. 25 ^3.52 
Ancillary materials 1.05 i.A 1.26 0.75 I.02 l®05 0 .48 ©.83 0.87 
Variable labour 6« 83 5*35 5» 22 7.50 5.71 55 a. 56 5.36 

Social secutlry 2.73 2.1k 2.09 3.0® 2.2B 2® n 3.42 2.15 1.91 

Steam 0.IG C'vl2 0.12 0,06 0.08 ©.06 0«o7 

Upkeep 1.00 Istfl 1.05 1.33 1.47 1.49 i e6o 1*87 1.9s» 
Power 1*62 1.51 1.51 2« 21 2.13 2.ih 2®?2 2.73 2.73 

Sales ©osts la 1.X5 1 . 1 6 0.98 Xa0O 0.62 o.Bz 0.85 

Ofthw ©«70 0.79 Op 55 ©o67 0.69 0.57 @o§® 

III® Total costs 100*00 100^0 M2®2£ igg^gg 12MSL 100«00 I g M g ICOjO© 

u s 

TO 
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The unit cost of production which-̂  in- this is ealenalatod 
per metre of cloth manufactured, displays much the same pattern as mii 
investment, reductions of 22, 29 and 43 per cent being reeordtd respectively 
for products A, B and G between the sisalLcst and biggest mill si^es^ 
the lowest level of output is increased fifty-fold. The optimm siga for 
costs does not necessarily fall at the same point on the pFodMtioa seal<s 
for the three types of fabric® Unit cost remains virtually the ferni 
sige III upwards for- product A and from si^e IV upwards for products B 
and C (see table 19 and figure VIII)® Consequently^ from the cost standpointp 
the optimum mill sige is somewhere aromd that of 10^000 spindles for 
product A and 18,500 spindles for B and 0, since unit cost in those 
categories is respectively 19, 2? and 40 per cent lower than in the first 
size» 

The cost components that influence economies of scale are set ©v& 
in table 20. Fixed labour^/ shows the most substantial reduction in 
cost, amounting to approximately 80 per cent between the two extremes ©f 
the production scale for all three fabrics® 

Variable labour costs, on the other hand, are 37 p©^ cent betmm 

the two ends of the scale for coarse fabrics but 69 per cent higher for 
fine cloth. This is due to the fact that small mills turning out fine 
goods find it harder to distribute their labour force rationally and to 
make full us.e of them. The two elements in financial charges^ nwely 
depreciation and interest on capital, also show reductions that increas© 
in proportion to the fineness of the end product^ and range from 23 per 
cent for product A to nearly 40 per cent for product C. It is clear that 
extensive reductions can be made in the costs of fixed and variable labour 
as well as in financial charges, and their influence on the economies of 
scale might well be decisive were it not for the fact that they represent 
such a small fraction of the total production eorts® Evan sô  if interest 
on capital (which plays a very flexible part in costs since it is reckoned 
as a profit for the enterprise) were deducted from these two components 
that account for 31 to 48 per cent of the total~^ they would shrink to only 
1? and 25 per cent respectively (see figure IX, X and XI). 

10/ Including the corresponding social security charges® 
11/ labour calculations include social security charges® 

/Table 19 
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Table 19 

UNIT COST OF PRODUCTION ACCORDING TO EACH HYPOTHESIS CONSIDERED . 

Product A Product B Product C 

Xtan (Numb«» of ^ ^ " W - o n Coarse fabric Medium fabrio Pine fabric 

» scale " " — — — — — — 
spindles) Dollars _ . Dollars _ . Doll&rs _ . 

Index , Index , Indco 
per m e t » per metre per metre 

I* 2 000 100 0*191 100 0*2*40 100 0.450 100 

II* 6 ooo 300 0*158 83 0.188 78 0.311 69 

III. 10 000 500 0.155 81 0*182 76 0.287 64 

IV. 18 500 925 0.153 80 0.176 73 0.271 60 

v. 26 000 1 300 0.152 79 0.176 73 0.269 60 

v i . 37 000 1850 0.151 79 0.174 72 0.265 59 

v i i . 60 000 3 000 0.151 79 0.173 72 0.259 58 

v i i i . 100.000 5 000 0.150 78 0.171 71 0.255 57 



Figure V i l i 
Cost ( d o l l a r s per metre) UNIT COST OF PRODUCTION 
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Table 20 

OH* VALUE 0? Tm OUTSTANDING ITEMS OF PRODUCTION COSTS 

(Dol^ara pgr 1 OOP aetrep) 

Size and number of spindles 

I * « I I I III IV V VI VII VIH 

2 TO 6 QQÖ 10 000 l8 JOO 26 000 000 éo 000 100 000 

P r o j e t & « coarse faferlo 

Fixed labour s f 17.6 7 . 5 6.0 5.3 5.0 4.7 4.3 3.8 

Variable labour „</ 1 7 . 3 12.7 11 .9 1 1 . 5 11.1+ 1 1 . 2 1 1 . 1 11.0 

Dfpreotation 12.0 10.0 9.7 9.5 9.4 9.3 9.3 9.3 

I n t w e e t on capital 27.9 23.5 22.7 22.0 21.8 21.6 21.4 21.4 

Produot B » medium fabric 

Jìxed labour ¡ J 38.6 1 5 . 3 13.2 10,9 10.4 9.5 8»8 7 . 7 
Variable labour 25.2 16.7 15.3 14,0 14.0 13.6 13.5 13.3 
Dspreolation 21.5 16.0 15.5 15.0 15.0 14.8 14.8 14,8 

Interest on oapltal 48.2 36.4 35.3 33.7 33.9 33.2 33.0 31.9 

Ttztd lafeour e ¡ 37.6 14.6 12.2 9.7 9.3 8.4 7 . 5 6.3 
Vartaisla labour 20,3 9.1 8.9 7 . 4 7.6 7.0 6.7 6.4 

KepreolatioR 46,6 33.4 29.9 28.4 28.3 28.1 27*8 27.9 
Interest, en copltol 103.? 74.5 65.8 62.6 62.2 61.7 60 .5 60.4 

^ Includi*® social security oorrtributlons« 
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Figure X 
Dollars per 1 , 0 0 0 metres MEDIUM FABRIC : UNIT COST OF LABOUR AND DEPRECIATION 



Figure XI 
Dollars per 1 , 0 0 0 metres FINE FABRIC : UNIT COST OF LABOUR AND DEPRECIATION 
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fmp 2x 

PRODUCTION, I F / E S E Ä T AND COST XHDE&S COMPARED ftXTH IDLE CAPACITY 

(fgo&iot A eearss f&bgte) 

Total 

Sl&e 
Production 

index 

Unit t M t x a * iaroataflnt 

Sj&rôlos Looms 

Production 

index 
inves-taent eost 

iftdsx 

-japaolty i'ôqui.r«ment8 

(para«$ ( thoueanda 

â of dollars) 

X« 2 000 50 100 100 100 8.5 % 386 

BU 6 ooo 270 300 84 83 2.3 3 5®. 

n i * 10 000 500 & bl 1 . 7 5 635 

IV« 18 500 830 925 ft 80 0 10132 

V. 26 ooo 1 1 7 0 1 300 78 79 0.2 1 4 085 

VI» 37 ooo 1 m 1 850 n 79 0.1 19 829 

ra. 6o eoo 2 700 3 000 % 79 0 31 914 

v i n * 100 ooo k 500 5 000 % 78 0 5 3 1 6 3 

a / Batió of wosftd to t o t a l investment, (eoo table 12)« 
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Tata© 22 

HlODtJCTION, INVESTMENT AND COST INDEXES COMPARED tflTH IDLE CAPACITY 

(Product B medium fabrto) 

» 1 Production . *** . ^ t Idle , Production Unit MI® T* riww^w investment 
lade* x a v e « ! » ^ cost oapaoiigr 

I n f e x l n d « > ^ requirements Spindles Looms I n f e x index 

I * 2 ooo 73 loo 100 100 17.3 1 09C 

n . 6 ooo 226 300 75 78 1 . 1 2 550 

m * 10 000 36** 500 73 76 2*1 3 387 

w . 18 500 68o 925 70 73 0 7 °97 

v . 26 000 950 l 300 70 73 1.2 9 358 

VI. 37 ooo 1 360 1 850 69 72 0.1 1 3 978 

v n . 6o ooo 2 190 3 000 68 72 0«2 22 385 

v i n « 100 000 3 650 5 000 68 71 0 3 7 1 0 

a / Ratio of unused to t o t a l Investment, (see table 12)« 
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Table 23 

PRODUCTION, INVESTMENT AND COST INDEXES COMPARED WITH IDLE CAPACITY 

(Product C - f i n » fabric) 

Mill 

Spindles 

size 

Looms 

Production 

index 

Unit 

inveetoont 

index 

Unit 

cost 

index 

ISLe 

oapaoily 

(percentage) 

y 

Total 

Investment 

requirements 

(-thousands 

of dollars) 

I . 2 000 100 ICO 100 30.2 885 

l i e 6 000 130 300 72 69 13.6 1 

i n . 10 000 214 500 63 64 4.3. 2 757 

i v . 18 500 396 925 60 6c 1 .7 !| 324 

v . 26 000 560 1 300 ¿0 60 1 . 3 6 881 

VI. 37 000 800 1 850 59 59 0.6 9 699 

v n . 60 000 1 280 3 000 58 58 0.5 15 428 

v n i . 100 000 2 l4o 5 000 58 57 0.5 25 691 

a f Ratio of unused to total investment, (see table 1 2 ) . 
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In short, the decisive cost components in economies of scale in the 
textile industry are fixed labour, variable labour and depreciation. As 
the three depend on installed capacity and the investment tied up in this, 
it is clear that, although the under-utilization of certain machines may 
have only a slight effect on aggregate investment, nevertheless one of tSkb 
basic conditions for lowering production costs is the achievement of a 
balanced production flow throughout the stages of mill processing» 

The other cost components susceptible of reduction are upkeep, overheads 
and ancillary materials, which can be realigned so as to bring about a 
substantial cut in the cost of certain enterprises« But as they constitute 
no more than 3 or 4 per cent of the total production costs in the case of 
a rationally organised mill, they -will never have a decisive effect on the 
enterprisers savings and far less so on its economies of seal®. 

As pointed out earlier, machinery is under-utilized in some of the 
production stages, but this is often unavoidable even in we Undesigned 
projects. The findings of the present stucty- demonstrate that once a 
particular mill size has been reached, which will vary from one product to 
another, idle capacity becomes insignificant as the addition of one machine 
has little effect on total investment after the volume of output has passed 
a certain point» 

The results obtained are summed up in tables 21, 22 and 23, in which 
the index of idle capacity represents the ratio of unused investment to the 
total investment needed to operate a mill« These figures show that the 
optimum sizes, namely, those in which the unit cost can be slashed to the 
minimum and unit investment is also susceptible of reduction, are 
10,000-spindle mills in the case of product A and 18,500~spindle mills for 
products B and C, Over and above these sizes the reductions are too small 
to make it worth while mobilize the large sums of capital needed. However, 
the investment required for the most economic mill size could be appreciably 
reduced with very little difference in production costs® 

If the next smallest mill sizes, i.e, 6,000 and 10,000 spindles, 
are chosen instead, the investment requirements for products A, B and C 
would drop from 5,6, 7.1 and 4.9 million dollars to 3,5, 4.2 and 2,8 million 
respectively, the rise in the unit cost of production being barely 2,5 per 
cent for product A, 4«1 per cent for product B and 6,7 per cent for product C, 

/Despite the 
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Despite the fact that the cotton textile industry does not offer 
wide possibilities for .economies of scale, problems relating to thé choice 
of sdii sia© stiU occur over a fairly wide stretch of the production 

12/ 
seals® A glane© at the principal mill sises in Latin America— will 
Bhm that most of them are smaller than the optimum sizes determined in 
this study« Although, in planning the establishment of a mill, such 
factors as the volume of over-all investment must be taken into account 
as wall as production costs, the majority of the Latin American mills 
unquestionably need re scaling as regards the minimum size at -which a 
reduction of any significance can be made in production costs. 

12/ ecla^ fmrios^. qp* ç i t o Vols. l - i x . 

/Annex 
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Arrnax 

CHARACTERISTICS OF THE SPINNING AND WM¥I1G PSOOE8E8 

The physical transformation process to vhich natural fibres r^; 
subjected in order to convert them into woven goods5 although simple a© 
regards the mechanical principles on which it is based^ involves the use 
o£ a large nuniber of midlines«, The process of manufacturing a fabric m n 
be divided into two entirely serrate stages^ (a) the production of 
or3 in other words, the transformation of the tufts of fibre into a 
continuous spiralled bunch^ held together by the frictipnal forças of the 
twist they ars givenj and (b) the production of the fabric proper, wfaiah 
consists in combining the threads in such a way as to obtain a flat surfaee^ 
more or less closely woven, with adequate tensile strength and resistant 
to wear and tear* 

The basic problem in the manufacture of cotton yam is that of 
laying the fibres parallel to one another and forming them into a continuous 
rove of predetermined diameter* In modern methods of spinning^ this stage 
is preceded by 5 to 8 operations9 completely independent of on© another® 
The next concern is how to apply the twist to the fibres ©nee and for d l 
in such a way as to masdsdE© the strength of the yam in th@ ease ©f a 
diameter- and a specific quality of rm material* The tensile strength 
of a particular yarn depends upon various factors9 of which those worth 
mentioning for the purpose of the present explanation aw the twist it is 
given and the length of the fibres composing it» This point merits rather 
more detailed consideration. 

a/ The "diameter8* of the yam is a manner of speaking! a particular 
yarn is identified by tha 3?a©iunt% which is the rati© betwea a 
given length and the corresponding wight® In the s®~c&Hed 2iindir©et 
yarn count systems5*8 (English and matrieaX)^ whiefa are thos© moat 
commonly u®ed for cotton^ the higher the count tha finer is the yam« 
The actual diameter of the thread depends not ©nly upon the aass of 
fibres forming it - tha yara count - but also ©r th© thicket®© 
of the fibres themselves mM on the twist recsiwdU 

/Cotton fibr® 
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Cotton fibra is one of the most variable materials used at any point 
xn the t©3d>iXe industry« The properties of cotton fibres, and above all 
ita stapl© lengthy vary according to the area of cultivation and the 
©2Jaatie conditions, and may even be different for two crops from a single 
B&m® ¥mmm®j?$ in any given stock of cotton the fibre-length variations 

relation t© the standard for the stock are not the same. This means 
that if the fibres in a given.sample were sorted and laid side by side 
with the longest fibres on the left, a typical pattern would be obtained, 
and this pattern varies from one stock of cotton to another, reflecting 
the fact that the variations from the riom is not the same. Put more 
simply 5 the longer the staple and the more even the distribution of the 
fibres by lengthy the higher the count and the greater the relative 
strength of the yarn obtainable. 

ThmP the une venne ss of the length of the cotton fibres in their 
natural state conditions both the counts and the strength of the yarn that 
eta be manufactured, To overcome this difficulty, and widen the range of 
yarn eomts that ©an be produced, while at the same time improving tho 
otte physical characteristics of the'yarn*(strength, uniformity, appearance, 
etc®.)̂  a mechanical procedure has been introduced whereby a specific 
proportion of short fibres can be removed, with the result that the 
avarag© length of the fibre is increased, dispersion among different 
lengths io rsdueed. and the lot is rendered homogeneous. This procedure 
is known as ̂ combing*8 the fibres, and the yarn produced in this way is 
emllM sseomb©d yarnn| vftereas yarn which has not been subjected to the 
©ombing process is described as "carded". The combing of cotton makes 
yarn production costs very much higher, either because more processing 
i© entailed„©r because in .th© removal of the short fibres sometimes as 
mmb as 30 p@r cent of the raw material is eliminated in the form of waste, 
in addition to the nomai waste involved in carding and combing,, which 
represents about 14 per cent. 

A study, of tabi© SB will obviate the need for a very detailed 
description of'the various phases of the production process in the cotton 
textile industry® The table in question shows thè production flow chart 
for on® of th© eases considered in th© present study (C-VIl), and provides 

/a picture 
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a picture of all spinning and weaving operations^ from the arrival of the 
baled cotton to the delivery of the grey goods. The flow chart relates t® 
combed yarn; in the manufacture of carded yarn^ the pre-^ombing operations 
are omitted, and the rest remain unchanged* 

Since the various yam counts raid thicknesses nry he combined in 
innumerable 'different ways in the composition of the fabric, and other 
concomitant characteristics may vajy in their tum^ the range of products 
in the textile industry is sc wide zs to preclude any sort of feneraligation 
with regard to the production capacity of a given machine o^ plant® ¿^though 
a fairly accurate estimate can be m&de, the validity of any comparison of 
production capacities will depend uA" on precise specification of the nature 
of the products manufactured* In this comexic% it Mill be useful to gi¥© 
a brief explanation of the way in which production is usually measured in 
the textile industry in the two stages of the mamfaetuilng process 
- spinning and weaving* 

Yarn output is measured by weight, the count produced being also 
specified« As a spinning mill usually manufactures mere than one count 
at a time* it is necessary tc specify the average county that iê  the 
aver are for the yarnp produced, weighted by the output of each® VJh@a 
comparisons are made, the first problem stems from the fact that operational 
conditions in a mill producing, for example* four different comts will not 
be the same as in another producing & single count* even though the average 
count may be the same for both mills® 

The production capacity of a spinning mill is detemiaed by the nmber 
of ring spinning frames it possesses^ while the output of these ftwb® wall 
in its turn depend upon the following factors s 

(a) Yarn count produced, i»ec, the mass of fibres comprising oa© wit 
of length j. 

(b) Ycjcn twist, i»e#, %he number of turns the thread has been g±rea 
in cne unit of length® The twist is expressed as the ratio beiweeaa 
the number of turns performed by the traveller^and the length of 
the yarn produced in a given unit of timej 

b/ The number of turns the traveller performs round the ring is ecjuivclent 
to the number of spindle revolutions mnus tho quotimt reeult:mg from 
division of the length of yarn produced in a given unit of time by the 
length of the ring perimeter» 

/(c) Machine 
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(e) Machine speedy generally ̂ pressed in terns of spindle 
revolutions per minute| 

(d) Operational efficiency of the machine^ JUe*, the ratio 
between operating time and the total time available, due 
allowance being made for the fact that the whole machine 
or som© of the spindles wjH undergo occasional stoppages 
on accomt of yam, breaks, bobbin, changing*, emergency 
repairs or maintenance operations, faulty machine-minding, 
etc® Machine efficiency can be more precisely defined as 
the ratio between real and theoretical output® 

In weaving mills, output is usually measured in linear metres, 
which are converted into square metres whenever this is necessary for 
the comparison it. is desired to make* To give an adequate indication 
of weaving output^ the following are the minimum specifications required: 

(a) Width of fabric on leaving the loomj 
(b) Warp and weft yarn, eountpf 
(c) Closeness of weave^ ±«e«, the ends of warp and picks of filling 

in one unit of length© 
On these bases^ the weight per metre of fabric can be calculated, 

although some estimates still remain to be made*, such as those relating 
to the number of thread© in the selvedges and to warp and weft contraction* 

The final stage in the weaving section is carried out on the loom, 
whose output — expressed in tems of length - depends upon the following 
factors g 

(a) The number,of picks of filling in the fabric per 'unit of lengthy 
(b) Loom speedy which is expressed in tems of the number of picks 

•of 
per unit of tiiae^ Each pick corresponds to the insertion of 
one weft thread and an increase in the length of fabric equivalent 
to the inverse of the ntsjiber of insertions! 

(c) Machine efficiency^ the ratio between real and theoretical 
output© 

q/ In view of the mechanical limitations of the machine, especially as 
regards the driving of the shuttlê  the speed of the loom depends upon 
its working width, the number of shuttles in operation^ the automatic 
weft change system and the warp control system» 

/From the 
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From the foregoing remarks, some idea can be formed of the eedlese 
number of variables which play a part in the production process in the 
textile industry, and of the need to disregard some of them, especially 
when the aim is to study the sector from the macro**eeonomie standpoint® 
In the present survey, an attempt has been made to reduce to a minimtp 
the distortions that may be introduced by the above-mentioned factors^ 
and this accounts for the amount of detail that has had to be incorporated 
in some cases« 

The fabric leaves the loom in a grey or untreated, statê  and 
therefore has to be subjected to a number of treatments, both physical 
and chemical, before it can be marketed© These treatments are giren 
the generic name of "finishing", and also offer an almost infinite range 
of possible variations and combinations« In view of the complete 
independence of this stage of the manufacturing procesŝ , there is a 
marked tendency to execrate it separately from the spanning and weaving, 
processes, in plants engaged solely in finishing operations® Moreoirer̂  
the technological development of this section of the industry, with the 
introduction of continuous processes and the consequent increase in the 
capacity of the production units, has still further conduced to its 
isolation from the rest. 
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TStbla A 

MAIN CKARAC7EIUSTICS OP PRODUCTS 

Product 
Specification A 

Coarse 
fabrio 

B 
Medium 
fabric 

C 
Pine 

fabrio 

]jtoj (ms?p and wcft) 
Count 
•Mat Constant 
Tviot por inoh 
Typs of ootton (Email) 
C&rdod or ©omfeed 

Fabr&o 

WLéth of d o t h (mt) 
Warp ©nds por ©enti©atre 
Filling piek© por ©wfciraotro 
Tolsi number of m r p ©nds 

€ entracti on of varp (peroenteg®) 
Contmotion of woft (percentego) 
Ifoigjht.per Itaas* no tre ( grammos) 

Ifcrp 
IMt 

Wight per sqmv* saotr« (granato©) 

e*« 
u.25 

12 

Saó Paulo, 26 m 

Card-d 

80 

13 
10 

1 070 
1,0 
2« e 

80 

60 

175 

l8«s 
k.QQ 

17 
Serfcao, 30 m 

Carded 

JO 
20 

20 

1 88fó/ 
7.3 
7.3 

120 
» 

iMf 

ÌK)»s 
3*80 
24 

Serido, 3k e 
Combed 

100 

U 800 

8.3 
16.3 
IB 
76 
fr 

130 

&/ With t r i p l o selvedgos« 

/Table B 
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table B 

COARSE FABRIC: SPIN PLAN AND WEAVING SPECIFICATIONS 

Stage of 

production 

process 

Yam 

oount 

produced 

Hank 

feed 
Draft 

Twist 
/jL_ Operational Eff ieienoy 

Output 

per 

nit/hour 

Scutcher 0.0012 « m 90 I80 Kg 

Card 0,12 0*0012 100 » 90 2k kg 

Drawing frame I 0,12 6/0.12 «• 8 0 0 f e e t per minute 70 50 kg 

Drawing frame IX 0o12 6/0,12 6 * 8 0 0 f e e t per minute 70 

Roving freme o«6o 0.12 § O.JO 7C0 r,p«a» 72 8*w.g 

Ring spinning fmrae 3 o#6t) 13.3 12*00 7 600 » 88 62.7 g 

Cone winder 8 8 - 500 yards per minute €0 1 215 g 

P i m winder 3 8 «• *40Q 3?ards per minute 60 972 g 

V&rper 8 3 beas 356 ends 400 yards per minute ko 230 kg 

Rasher 8 - m U8 yards per minute 50 104 kg 

Loom - m 20.0 picke per minute 80 9*60 m 

a / On the assumption t h a t emporation capaci^1 iß 320 kilogramraea per hour and that the humidily content 

of the warp i s 1J0 per cent. 
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FABRICS SPH PLAN m M M SPECIFICATIONS 

Stag© of 

pro duo t i on 

Soutoh^r oAom • - - JO 180 kg 

Card 0,12 0,00X2 100 35 r w JO 20 kg 

Braving fteme I 0,12 6/0,12 6 m 8 0 0 f e e t per «laute 7 * 53 kg 

Dyo.vi.ng frame II 0*12 6/0*12 g •a 8 0 0 f e e t per minute 7 * 53 kg 

Roving frame 0.75 0,12 6,25 1 ,00 900. rpm % 820 g 

Ring spinning frame 18 o,75 2k 17 9 800 rpm n 26,5 g 

Con* winder 18 18 - « 6 0 0 yards per minute 70 756 e 

Pirn winder 18 18 « m U50 yards per minute 70 567 s 

Tferpor 18 k beaa ss, byo onde 500 yards per minute 50 221 kg 

Slasher 18 « M m 48 yards per minute" 50 Si kg 

Loom « • m m 2 0 0 plokB per minute 90 5M a 

Oa the assumption that m ^ m M o n eapaoit^ i s 320 kilogrammes per hour and that the humidity content of 

the m r p i s 150 per ©©nt® 

Hank Dmn ( Z ! ^ 
f 6 0 d pe, inch) S p 9 8 d ( p 6 r 0 e a t e { ? 6 ) unit/hcur 
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febla B 

M M FABRICS SPIN A Ü AID M R A ® SPECIFICATIONS 

slag© Of 
production 

process 

läft l 

m m t 

product 

I W c 

feed Draft 

WLet 

(turns 
per inch) 

Operat&oxal Efficiency 

speed (pevoentaga! 

Output 

unlt/foour 

Souther CS.«*! * «a » 11 rpa 9© 180.kg 

Card OJA O.OQjtfy 100 28 rpm p© l4kg 

Drawing frame (pre combing)oa5* 6 80& feet per minute 80 4? kg 

Zap ¡¡¡aehln© 0*0087 l6/o*lk 1 1 550 feet per minute 75 l44 kg 

Comb 0,1** V0.0087 £4 - 1*40 nips per nimute 90 24 kg 

Dr&iftng frame I OAk 6/0.14 koo feet per minute 80 24.5 kg 
Bmukng frame II o.ih 6/0.1* w ^00 f e e t per minute 80 24.5 kg 
Roving frame 1*2 oa% M 1 . 3 7 1 200 rpsa 80 525 g 

Ring spinning fmmo to 1 , 2 33*3 24 11 000. rpm 95 5.8 g 

Cone winder kQ CS 700 yard© per minute 80 453 s 
Pirn winde*» 40 to • 500 yards per minute 80 324 g 

Iförpor to 8 beans, 600 ©Ms fiöö yarda p©r minute 60 175 kg 
Slasher • - 50 yards per -rdnutr^ 50 108 kg 

Loom « 2QÜ pep minute 92 3.45« 

a / On the assumption t h a t smporatien s a p a e i f y i s 320 kilogrammes pep h o w e&d t h a t the humidity content 

of -Qie warp 4® 150 per eent. 
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Table E 

DAILY OUTPUT AND MACHINE REQUIREMENTS 

(Coarse fabrics Size category Is 2 OOP spindles) 

Production t&ate nei» d&v Number.of 
Number c£ production 

Idle 

Machine Daily 
Total 

output 
r e t r o d 

(ki lo« 
grammes) 

working 
units 

capacity 
Machine 

unit 
output 
( M l o -
grammes) 

Total 

output 
r e t r o d 

(ki lo« 
grammes) 

Kilo-

grammes 

Per-

centage 

hows per 

day 
Theore-

t i c a l 
Actual 

(per-

centage) 

Scutcher 4 l4o 3 179 2P3 6,0 23 0.77 1 23 

Card 552 2 988 191 6*0 23 5.4o 6 10 

Drawing frame I 1 ISO 2 973 1 5 0.5 16 2.58 4 36 

Braving frame II 1 ISO 2 958 15 0.5 16 2.58 4 36 

Roving frama 13.320 2 9U3 15 0.5 23 152 152 -

Ring spinning frame 1.442 2 884 59 2.0 23 2 000 2 000 m 

Cone winder 2 7 * ^ 5 2 826 58 2,0 23 101 100 m 

Pirn winder 22,356 1 204 12 1.0 23 VJ
l • CO
 

54 m 

Warper 5 290 1 59a* 16 1.0 8 0.30 1 70 

Slasher 2 392 1 578 16 1.0 16 0.66 1 

Loom 30»912 

(220.80 m) 

2 782 

(19 871 m) 

m 23 90 30 

K i l o -

— 

Per-

Total input of cotton (kilogrammes) 3 3®2 grammes centage 

tfastie recovered (kHo^mmes) 294 Total waste 600 17.1 
Bally consumption of cotton 

(kilogrammes) 3 088 Ifeste recovered 294 8,7 

Annual consumption of cotton (tons) 926 Net waste 306 ?»o 
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Table F 

DAILY OUTPUT AND MACHINE REQUIREMENTS 

(Cearae fabric: Size oategory II* 6 OOP spindles) 

feohine 

Produo t i on 

Daily 

unit 

output 

( k i l o * 

Total 

daily 

output 

required 

(kilo» 

Waste pnr day 

K i l o - Per-

grammes oentage 

Niaaber of 

working 

hours per 

day 

Number of production 

units 

Theore-

t i c a l 
Âotual 

I d l e 

capacity 

(pexw 

oentage) 

Soutoher 4 l40 9 533 608' 6«o 23 2.30 3 24 

Card 552 8 961 572 6.0 23 16.20 1 7 5 

Drawing frame I 1 150 8 916 45 0.5 23 7.75 8 -

Drawing frame II 1 150 8 872 44 0.5 23 7.71 8 -

Roving frame 19.230 8 828 44 0.5 23 457 460 m 

Ring spinning frame 1.442 8 652 176 2,0 23 6 000 6 000 

Cone winder 27*9^5 8 479 173 2.0 23 303 300 

Pirn winder 22.356 3 610 36 1.0 23 161 160 m 

"Warper 5 290 4 785 48 1.0 23 0.30 1 10 

Slasher 2 392 4 737 48 1.0 23 1.98 2 • • 

Loom 30 912 8 347 - m 23 270 270 -
(220,80 m) (59 621 m) K i l o - Per-

Total input of cotton (kilogrammes)10 1*41 grammes centage 

feste recovered (kilogrammes) 882 Total vaste 1 794 1 7 . 7 

Daily consumption of cotton 

(kilogrammes) 9 259 Vhrtr recovered 882 8*7 

Annual eonsumption of cotton (tons) 2 775 Net vast« 912 9.0 
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rn&u a 

D A I L Y OUTPUT AHD H A D M © IFFIGDLFISMENTS 

( C E A M tebrlet B L G E S A T S U ^ I Y H I S . 1 0 0 0 0 S P I N D L E S ) 

Production 

Daily 
. _ t r a m y 

- Earte» p»r «Say Number of 

working 

Nudber ef production 

. yzslts 
I d l e 

oapaeilgr 
Harohlm IB»-® 

output 

wqulrett 

( M l * . 

iSimMB) 

hours per 

day 

(psr-

E A N T E G E ) 

a, • 

( I d l o -

output 

wqulrett 

( M l * . 

iSimMB) 

x u o - Per-

centage 

hours per 

day Thaore-

ideal 
A o t e l 

(psr-

E A N T E G E ) 

Seutaktr 4 «140 15 88? 1 ca4 6,0 23 3 . 8 4 5 

CaM 55» Ik 953 6*0 23 27.0 27 -

Drawing frame I 1 150 Ik 862 74 0.5 23 1 2 . 9 8 

Drawing f r a i ^ I I 1 150 lb 788 74 0,5 23 1 2 . 9 8 

Hoving frame 19.320 14 714 7 * 0.5 23 761 760 -

M N G S P I N N I N G frame 1 J&2 to 2,0 23 10 000 10 000 

CONE WINDER 27.9^5 132 288 2.0 23 506 500 -
Pirn WINDER 22*356 6 01C 61 1,0 23 269 270 -

TOPER 5 2 ? C 7 975 80 X . 0 23 1 . 5 0 2 25 

Slasher a 392 7 895 80 1.0 23 3.30 18 

LOOM 30.912 

(220.80 ») 
1 3 * U 

(99 363 • ) 

<n a» 23 4 5 0 450 

Total I N P U T OF EOTTON 

( K U O G R A M M E S ) 1 6 903 

IFEETE RECOVERED (kilogramee) 1 

Daily CONSUMPTION of EOTTON 

(kilogrammes) 1 5 433 

Annual consumption OF cotton ( T O N S ) 4 630 

Total w e t « 

that« rscevi 

N E T M A T E S 

»red 

K I L O - . 

2992 

1 470 

1 522 

Per-

centage 

1 7 . 7 

8 . 7 

9.0 
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Kaohin* 

Table H 

DAILY OUTPUT AMD MACHINE RE0US®1NTS 

(Coarse fabriet Slse category IV: 18 500 spindles) 

Production 

Dally 
unit 

output 

( k i l o -

Total 

d a l l y 

output 

required 
( k i l o -

grammes) 

*&ste per day 

Kilo» Per-

centage 

Number of 

working 

hows per 

day 

Number of production 

units 

Theore-

tied 

X<SLe 
capaoily 

(per-

oenlage) 

Actual 

Scutcher 4 l4o 23 397 1 876 6.0 23 7 . 1 7 -

Card 552 27 «33 l 764 6.0 23 50 50 -

Drawing frame I 1 150 27 495 138 0.5 23 23*9 sk -

Drawing frame I I .1 150 27 358 137 0.5 23 2k -

Roving frame 19.320 27 2 a 137 0.5 23 1 1 400 -

Ring spinning frn;re 1,442 26 677 544 2.0 23 18 500 18 500 -

Cone winder 27.345 26 144 533 2.0 23 935 9U0 4» 

Pirn winder 22.356 11 130 112 1 . 0 23 498 500 -

Warper 5 290 14 753 149 1 . 0 23 2.8 3 5 

Slasher 2 332 14 606 147 1 . 0 23 6.1 6 

Locm 30.912 25 736 m 23 832 830 

(220,80 m) (183 827 m) K i l o - Pfe?» 

Totel input of cotton (kilogrammes) 31 273 
g * m a 9 a centage 

m s t e reoovered (kilogrames) 2 721 T o t a me' te 5 537 
Daily consumption of cotton 

(kilogrammes) 28 552 ifeste reeovered 2 721 8*7 

Annual consumption of cotton (tons) '8 565 Net -wiete 2 816 9*0 

/Table I 
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Table I 

DAILY OUTPUT AND MACHINE mSHSEUmS 

(Coarse fabric: Si te category Yt 26 OOP spindles) 

Pre duo t i on 

Machine 

Daily 

unit 

output 

( k i l o -

Total 

daily 

output 

required 

( k i l o -

grammes) 

i&ste per day 

K i l o - Per-

gr&zsmes oentage 

Number of production 

Number of units 

working 

hours per 

day Theore 

Idle 

oapaoitgr 

• (per-

oentage) 

H e a l 
Actual 

Scutoher 4 i4o 4l 315 2 637 6.0 23 9.9 10 -

Card 552 38 836 2 479 6.0 23 70.3 70 -

Drawing frame I 1 150 38 642 194 0.5 23 3S-S 34 « • 

Braving frame II 1 1 5 0 38 449 193 0.5 23 33.4 34 m* 

Roving frame 15.320 38 257 I92 o,5 23 1 ?8o 1 980 mm 

Ring spinning fraae 37 492 765 2.0 23 26 000 26 000 -

Con© winder 27.545 36 742 750 2.0 23 1 315 1 320 -

Pirn winder 22,356 1 5 642 158 1.0 23 ¿99 700 -

Karper 5 290 20 733 209 1 .0 23 3.9 4 -

Slasher 2 392 20 526 207 1.0 23 8.6 9 5 

Loom 30.912 36 168 — m 23 1 170 1 170 -

(220*80 m) (258 342 m) 
Kilo- Per-

Total input of cotton (kilogrammes) 952 
grammes centage 

Tifeste recovered ( kilogrammes) 3 824 Telai vaste 7 784 17.7 
Daily consumption of ootton (kilogrammes) 4o 128 Vasts reooversd 3 824 8.7 
Annual consumption of cotton (tons) 12 038 Net waste 3 960 9.0 
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Table j 

DAILY OUTPUT AND MACHINS REaUIROTNTS 

(Coarse fabrics Size pategoiy Vis 37 000 c y M l i m ) 

Kachine 

Production 

Daily 

unit 

output 

( k i l o -

Total 
daily 

output 

required 

( k i l o -

V&ste per day 

K i l e - Per-

centage 

Number of 
working 
hours p^r 

day 

fcubar of pre« 

duction units 

fhesr©» 
ileal 

Idle 
^ capacity 

(J**-
Actual cent&ge) 

Scutcher 4 i4o 58 79^ 3 753 6,0 23 14.2 1 4 m> 

Card 552 55 267 3 527 6,0 23 100 100 « 

Drawing frame I 1150 54 991 276 0.5 23 47.8 W -

Drawing frame I I 1 150 54716 275 0.5 23 47.5 W m 

Roving frame 19.320 54 443 273 0.5 23 2 8I6 2 820 -

Ring spinning frame 1.442 53 354 1 089 2.0 23 37 000 37 000 «9 

Cone winder 2 7 ^ 5 52 287 1 067 2.0 23 1 871 1 880 m 

Pirn winder 22.356 22 260 224 1.0 23 395 1 000 -

Ifcrper 5290 29 505 298 1 , 0 23 5.6 6 7 

Slasher 2 392 29 210 295 1 , 0 23 12.2 12 -

Loom 30.912 51 470 — 23 1 665 1 66O « 

(220,80 m) (367 640 m) 
mo- p©^ 

Total input of cotton (kilogrammes) 62 547 
yammaa centavo 

tiaste recovered (kilogrammes) 5 441 Ta tal vaste 1 1 077 1 7 . 7 
Daily consumption of cotton (kiXo^ammcs) 57106 Waste recovered 5 4ia 8.7 
Annual consumption of cotton (tons) 1 7 132 Net vasts ' 5 636 9.0 

/Table K 
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fable K 

DAILY OUTPUT AND MACHINE 

CQqajse fabrics Slfce fflfeffi?.,^* 60 OOP 

Predasti on 

Dally 
imi* 
output 
(kiXo~ 
graomas) 

Total 
daily 

feste per day 
Number of 

Number of production 
units 

Idle 
capacity Dally 

imi* 
output 
(kiXo~ 
graomas) 

output working (per-
Dally 
imi* 
output 
(kiXo~ 
graomas) 

required 
(kHo-
gTMaea) 

Kilo» Per« h©ta»s per 
grammes rentage day Theore-

tical Actual 

centage) 

SeutehQs» % l40 95 342 6 085 6#o 23 23.0 23 -

Caird 552 89 622 5720 6.0 23 163 163 -

drmrlng imm 1 1 1 5 0 89 174 448 0.5 23 77.5 78 

Bmtdag ivm® 11 1 1 5 0 88 728 446 0.5 23 771 78 

Roving fmse 13.320 88 285 443 0.5 23 4569 4560 -

Ring spinning i'k'« 1*442 86 520 1765 2.0 23 60 000 60 000 m 

vinder £7.5^5 84 790 1 730 2.0 23 3 034 3 o4o -
Pira Binder 36 1X4 346 l.o 23 1 615 1 620 -

Tferper 5 290 47 847 483 l.o 23 ?.o 9 -

Slasher 1392 47 369 478 1.0 23 19*8 20 

Loom 30.912 

C 220*80 m) 
83 483 

(596 3^2 ®) 
- - 23 2 700 2 700 m 

Total laput of eette (kilegfenmes) 

B&ily confutation ©f @®tt©n (kilogrammes) 
AxmmX eensuroptlesi of rotten (ten©) 

ica 427 
8 824 
92 603 
27 781 

Kilo-
grammes 

Pero Girt 
ags "" Total laput of eette (kilegfenmes) 

B&ily confutation ©f @®tt©n (kilogrammes) 
AxmmX eensuroptlesi of rotten (ten©) 

ica 427 
8 824 
92 603 
27 781 

Total -waste 
Waste recovered 
Net mste 

17 944 
8 824 
9 120 

17.7 
8.7 
%o 
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ml® ¡1 

DAILY OJTFU? » HACHOT EEClUIBÌ̂ OTS 

fcoarae f a b r i c category f i n i n ICQ 000 ggteleg) 

I&ohine 

Production 

Daily 

mit 
output 
( k i l o -

To« 
daily 
output 

required 

(Ml®« 
BJ 

ïfect* per 

m®« Par-
oentage 

Shsriber of 
worMag 
ta» l i-P 

A? 

Mmbm* @f proterva® 
unt$s 

•fciLeaa 

IdOL© 

(por* 
om&mì 

Scutcher k iko I58 fOé i o 143 23 38,3 38 et> 

Card 552 1^9 372 9 534 6*0 83 270 270 mm 

Drawing frame I 1 1 5 0 148 625 7^7 0.5 23 129 ISO -

Drawing frame t l 1 1 5 0 147.882 7^3 o«5 23 123 IS® 

Roving f mm© 19,320 I4r7 143 739 0.5 23 7 Û6 7 620 e » 

Ring spinning fraine 144 2CO S3 loo 000 1Ó0 000 • 

Cone winder l4x 3x6 1 884 23 3 056 5 oro 

Pirn vinder 22*356 êo 159 €07 1 ,0 23 2 6$0 2 700 » 

Ikrper 5 290 79 745 805 1»0 25 15 15 86» 

Slasher I 392 78 ?48 797 1.0 23 33 S3 » 

Loom 30.SM 
(220,80 m) 

139107 
im öS m) 

» OB 23 % 50© k 500 

ö l e . 

Total input of cotton (J&lo^a&ime©) 
I-faute recovered (kilogrammes) 

Daily consumption of cotton (MX©grammes) 
Annual consumption of cotton (tons) 

169 049 
14 707 

154 342 
46 302 

Total mst« 
«iste recmrorod 
H«t mat® 

gi«mes 

25 
14 707 
15 235 

««fei 

8.7 
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DAILY OUTPUT AND BACHINE BECtUIREMENTS 
QfleOluffl fabrle» Size category It 2 OOP gplndles) 

Pro duotion 
Bally 

mût 
output 
Odio« 

) 

Total 
dally 
output 
required 
(kilo-

Waste per day 
Number 
of 

Kilo« 
grammes 

> 

Per* working 
cent- hours 

age per day 

Idle 
Number of pro duo« capacity 

tion units (per-

cent-

Actual age) 
Theore-

t i c a l 

4 i l » 1 334 70 5.0 8 0*32 1 68 

6 m l 460 1 254 80 6.0 23 2.72 3 10 

Bíasslss fra® s ï 1 219 1 248 6 0.5 23 1.02 1 -

Dsäsälng fossae H 1 21? 1 242 6 0.5 23 1.02 1 -

la^iag fraao 18.360 1 236 6 0.5 23 65.5 68 -

Rlsg opiraaàBg tao Q.éOf 1 218 18 1 . 5 23 2 000 2 000 -

COKS t-JiRior 17.388 1 1?4 24 2.0 23 68.6 70 -

¡Pira Biaâop 13.041 579 6 1.0 23 4U4 48 

Warper 4 653 603 6 1.0 8 0.12 1 88 

Slashor 1 863 597 6 1.0 8 0.32 1 68 

toast 16.146 

(124.20 a ) 

1 176 

(9 046 a) 
- m 23 72.8 73 ~ 

Total lr.pa% o£ ootton 

(kil®grammes) 1 44o Kilogrammes 

Per-

oerrt-
ega. 

Waste mmmroâ (ki le^omoa) 74 Total waste 228 16.3 

Daily eonswspti®» ©S" eotton 

C®l®graaraee) 1 330 Waste recovered 74 5.3 

Animal sossOTmpties of aotten 

(tana) 399 Net waste 154 11.0 
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Table H 

DAILY OUTPUT AND M\CHI2£ 
(Medium f a b r i c ; Size category l i s 6 

Machine 

Production 
Daily " T ^ T ™ 
unit * * * 

output output 
(kilo-

> 

lumber 
Wast® per day ©f 

Ml©«" . . hour® Thaoro® 
per «kw tiesfi 

Per-
cent® 
age 

State tiem yj&ts ©spa©^ 

Soutoher 4 mo 4 l4o 2 1 8 5.0 23 IQOO 3, CO 

Card U60 3 8 9 2 248 23 G.4& 9 G3 

Drawing frame I 1 2 1 ? 3 6 7 3 0 . 5 23 3*17 h 2© 

Drawing frame I I 1 219 3 8 5 4 1 9 0 s § 23 3.17 li m 

Roving frame 1 8 . 8 6 0 3 835 1 9 o 6 § 23 203 206 so 

Ring splning frame 0.609 3 7 7 8 5 7 1 . 5 23 1 200 6 000 (E> 

Cone winder 1 7 . 3 8 8 3 7 0 3 7 5 2 . 0 23 213 220 CD 

Firn winder 13.041 1 7 9 7 18 1.0 23 138 2ii0 G3 

Warper ^ 8 5 3 1 8 6 8 20 X®0 8 1 ¿ 2 

Slasher 1 863 1 850 18 1.0 2 3 1 CS 

Loom 16.146 

(124.20 m) 

3 6 4 7 

{28 0 5 4 El) 

_ . 23 226 22S 

Total input of cotton 

(kilogrammes) 

Waste recovered (kilogrammes) 

Daily consumption of cotton 

(kilogrammes) 

Annual consumption of cotton 
(tons) 

4 358 
231 

4127 

1 238 

Total waste 

Waste raeô ê ed 

Net wast© 
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faWo 1 

mim ourosT ämd m m ® » I M » 
Size eategogy Ills 10 000 spindles) 

reduction 

Bm̂ läT T 0 t a l Waste per day 
Staber 

of 
Number of produc-

tion units 
Idle 

©opacity 
SfeysMsao unit 

(kil©® 
gWQg) 

mii 
©utp t̂ 

require 
(kilo* 

gremaies) 

83.3*-» 
graam 

Per-
Q err W 
ag© 

vozfcing 
liourg 

per day 

fheer©» 
tie©! Artual 

(per-
©ant« 
eg© 

Scuteta" kmo 6 ¿50 332 23 1.6 2 20 

ted m 6 27k 376 6.0 23 13*6 Ik -

Braving frm® I 1 219 6 2̂ 3 31 0.5 23 5*12 6 13 

Drawing- fma© II 1 219 S 212 31 23 5el2 6 15 
Ikirimg frame 6 181 31 o#5 23 327 $2k m 

Inning fmms OeSOJ 6 030 31 1.5 23 10 000 10 000 m 

fem •̂ indte 17,388 § 568 122 2»© 23 3U3 

Firn lindes» a 8?5 29 1*0 23 222 224 -

^ 853 3 014- 30 x»o 16 1 35 

Slashes 1 863 1 ßk 1*0 23 U6 2 20 

La©® 
(12^10 a ) 

5 87? 
(**5 223 a) 

«9 w 23 36k 36k 

1 582 Kilogramm 
Percent 

age 

Wast© (kilograms©©) -{total v&ste 1 103 16,3 

B a i l j eoasnae^tion ®£ eettöia 
(kil9gre»ea) 6 ¿12 Waat© recovered 370 w 

Arnual of 
(to*») 1 58̂ 1 Net waste 733 11#0 
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Table g 

DAILY W O T Am M&GHINB m m : m m m 
(Msdim fables BU® category flft 18 §00 spindte) 

Machine 

Eduction 
Sally 
•unit 
output 
(kilo« 
grammes) 

Total 
dail̂  
output 
required 
(kilo-

a ) 

Waste per day 

age 

Itafe&r fealw @f p̂ dta® 
@f tioa 

pm &&& 

M o 

©esfc 

Soutoher k 3L4O 12 420 653 5*0 83 3 1 0 

Card 46o 11 675 ?**§ 23 25.3 2S C5 

Drawing frame I 1 215 '•'a 617 SB 15 %5 10 Q 

Drawing frame I I 1 219 11 55? 58 23 % 5 10 O 

Bovlng frame 18.86C 11 501 §8 23 foS S3 

JUng spinning frame 0.609 11 323 172 1,5 23 18 Soo 18 50a -

Cone winder 17.388 11 103 2*6 2®0 23 638 ¿•a sa 

Pirn winder 13*041 5 387 S8» 1.0 23 413 

Warper 4 853 3 m 5* 1 .0 23 i a a C2> 

Slasher 1 863 5'550 $6 loQ. 23 3 3 «£5 

loom 16 146 
(124.20 a) 

10 9 3 7 

(84 130 a) 
„ 4» 23 §78 ffio 

Total input of cotton 
(kilogrejnmes) 

Waste recovered (kilogramme©) 

Daily consumption of cotton 
(kilogrammes) 

Annual consumption of cotton (tons) 

13 073 
692 

12 M 

3 71* 

_ . -eg©-. 

Total v&B&e 

Waste recovered 

Itet vast® 

2 136 

1 W lloO 
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Table 0 

mm output m machine requirements 

foodtaa fe&rias Size category Vi 2 6 000 spindles) 

Mastre 

Production 

Daily 

unit 

output 

Total dally 
output-, 

required 

Number 

Haste per day o f 

working 

feours Kilo« 

Odio- ilTi™ 

Per-

cent 

age 

Number of pro duo- Idle 

t ion unita oapaoity 

(per-

Theore- A o t u a cent-

t i e a l 
per day a©9' 

Swt«i>ep 4 lUo 17 359 913 5.0 23 4.2 5 16 

Card 46e 16 318 I 041 ( . 0 23 35*5 36 «1 

CravtKg fratte Ï 1 a s 16 237 81 0.5 23 13.3 14 m 

Drawing frame I I 1 21? 16 156 81 0.5 23 13.3 14 • • 

Bovi eg frga® 18 860 075 81 0.5 23 852 850 

Mag splsrmiBg fraoo 0.609 15 834 241 1 . 5 23 26 000 26 000 «9 

Gone winder 17.368 15 518 31« 2.0 23 832 900 

f i r n vinti «r 7 528 7 6 1.0 23 577 580 

largar 4 853 7 835 79 uo 23 1 . 6 2 20 

Slasher 1 863 7 757 78 1 .0 23 4.2 5 16 

Lean 16.146 

(124.20 n) 

15 285 

(117 577 a) 

«» - 23 946 950 

f&t&L inp&t ©ff ©ettefè Percent— 

OdlosraoM9) 1 8 272 m o g r a W M age 

Vast* recovered J&8 Total vaate 2 $67 

Ckllogremee) 17 30̂  Waste recovered 5® 5-3 
Annual eonsrnption of cotto® 

(torn) 5 191 N«t waste * 019 11.0 
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Tabi® P 

DAILY OUTPUT AM) mCHIHS mUIM'lENTS 

0$9âlm fabrloji Slae category Vii 37 000 spindles) 

Production 
Number of pro duo Xdle 

Daily ^ t a l Waste per day of t ion units capacity 
«nit fcjly ^ irking ( 
output o u t p u t Kilo. ^ l s o m Theorem r ^ _ . 

required _ cent- . . . Actual sent-

( k i l ° " ) ilXs) **** p e r d a y t l o a l ^ 

Scutcher 4 140 24 840 

GaH 460 23 350 

Drawing frame I 1 219 23 234 

Drawing frame I I 1 219 23 118 

Roving frame 18 860 23 002 

Ring spinning frame 0.609 22 658 

Gone winder 17.388 22 206 

Pirn winder 13,041 10 774 

Warper 4 853 11 212 

Slasher 1 863 11 100 

Loom 16.146 

(124.20 m) 

21 

(l68 
874 

260 m) 

t o t a l Input of cotton 
26 147 

Waste recovered (kilogrammes) 1 385 

Daily consumption of c o t t o n 
(kilogrammes) 24 762 

Annual consumption of cotton 
(tons) 7 428 

1 307 5.Q 23 6 6 -

1 490 6.0 23 50.7 51 

116 0.5 23 19*0 20 -

116 0.5 23 19.0 20 -

U 6 0.5 23 1 219 1 220 

344 1 . 5 23 37 200 37 coo -

452 2.0 23 1 277 1 280 -

108 1,0 23 826 830 -
112 1 .0 23 2.3 3 23 

112 1.0 23 M 6 -

<M 23 1 356 1 360 

Kilogrammes Percent-ago 

Total waste 4 273 l M 

Waste recovered 1 385 5*3 

Net waste 2 888 11 .0 
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Tabid a 

DAILY mm m mmim Rmimmms 

(Medium f »brie i Si za eategoiy Vili, -<0 000 spindles) 

Machine 

Production 

Daily 
unit 

output 
(Mio« 

s ) 

Total daily output 
required 
(fello» 
grammes) 

Waste per day 

mo» Per-

cent-

age 

.Number 

of 

working 
hours 

per day 

Itober or pro auc-

tion units 

Theo 

t i cai 

Idle 

^ ^ capaoiliy 
(per-

Actual cent-
a l ) 

Soufceher k 1̂ 0 ko 060 % 108 5.0 23 %7 310 3 

Card 1*0 37 2 *K>3 é.O 23 81.8 82 «è 

Drawing frame I 1 219 37«? 188 0.5 23 30.7 32 -

Drawing f r a ^ e I I 1 219 37 282 187 0.5 23 30-7 32 -

Boving frame 18 860 37 096 186 0.5 23 1 #7 1380 

Ring spinr&i^ frame 0.609 36 §Ho 556 1.5 23 Co 000 60 000 -

Gone winder 17.388 35 810 750 2.0 23 2 05? ? 060 » 

Pirn winder 1 7 372 1 7 5 1.0 23 1 332 1 31» m 

Warper k § 5 3 18 08X 182 1.0 23 3.7 k 8 

S l a s h e r 1 863 •17 901 180 1.0 23 %6 10 

Loam 16.V& 
(12^20 m) 

35 273 

{271 330 ®) 

• m 23 2 185 z 190 • 

T o t a l input o f e c t t o a 

( k i l o g r M B & s ) k2 168 

Kilo« Per-

centage 

Waate r e c o v e r e d (leilogrgBnes 0 2 235 total waste 6 895 1 6 . 3 

D a i l y consumption of cotton 
(kilogrammes) 39 933 Waste reoover'od 2 235 5*3 

Annual consumption o f eotton ( t o n s ) 1 1 980 Net vaste k 6éo 11.0 



SX/ECLA/Conf.23/1.9 
Page 03 

Table E 
MIL? t m m km m m m ^ n s m t m 

(fedlum ffeferaeg Sim satQgsry VIII; 1QQ 0Q0| spindles) 

Maohixse 

Production 

Dailv 
daily 

m n output 
©utput required 
{ki lo® (k i lo® 
gramme®) graces) 

Wagt© per dŝ r 

KU©«* 

tabar 

of 
irking tlwor*. 

age psr day 

Itaber of produo- Idle 

ietu&L 

eg© 

Soutcher k 1*40 66 769 3 51̂  5.0 23 1 6 . 1 16 -

Card m 62 7̂ 3 ¿.0 23 13.6 136 m 

Drawing frame I 121? 62 31̂  0.5 23 51*2 52 
Drawing frame II 1219 62 137 312 0,5 23 50.9 52 -

Roving frame 18860 él 827 310 0.5 23 3 278 3 280 

Ring spinning frame á© 990 927 1.5 23 100 000 100 000 „ 
Cone winder 17«388 59 1 118 2.0 23 3 ̂32 3 V» «s> 
Pirn winder 13*0̂ 1 28 952 292 1.0 23 2 220 2 220 -
Warper 30 1.0 23 ¿•2 6 as 
Slasher I 863 25 833 pi 1.0 23 16 16 • 09 
loom 

(12̂ 20 a) 
58 785 

0*52 m) 
«5 - S3 3 61» 3 650 -

Total input of cotter 
(kilogrammes) 

Waste recovered (kilogMífics) 

Daily consumption of ©ettora 

(kilogramme») 

Annual consumption of ©ottsn (tons) 

7© 283 
3 725 

a 558 
19 ss? 

$otal wast© 

Waste r@©0Fered 
wast® 

3725 
7773 

Percent** 

16*3 

5#3 
11«0 
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Table S 

daily output ahd machine requirements 
(Eine fabrics Size category I : 2 000 spindles) 

Production Waste per day 
Nunfeer 

of word-

Number of production . 
Idle 

oapa-Daily T o t a 

daily 

output 

required 

( k i l o -

grammes) 

Nunfeer 
of word-

units 
Idle 

oapa-

Machine unit 

T o t a 

daily 

output 

required 

( k i l o -

grammes) 

Kilo- Per- ing c i t y 

output 

(idlo-
grainmes) 

T o t a 

daily 

output 

required 

( k i l o -

grammes) 

gram-

mes 

cent-

age 

hours 

per day 

Theore-

t i c a l 
Actual 

(per-

cent-

age) 

S out oh or k iko 611 25 4.0 8 0.15 1 85 

Card 322 581 30 5.0 23 1 .8o 2 10 

Drawing frame (pre-
o o z i n g ) 1 127 578 3 0.5 8 0.51 2 75 

Lap machine 3 312 575 3 0.5 8 0*17 I 83 

Cosber 552 115 20.0 23 0*83 1 17 

Drawing frame Z 563 ^58 2 0.5 16 o .6i 2 6o 

Drawing frame I I 563 2 0.5 16 0.8l 2 6o 

Roving frame l a 075 2 0.5 23 37.6 1*0 m 

Eing spinning frame 0*225 . <*5o 4 1 . 0 23 2 000 2 000 -

Cone winder 10.*U9 1 . 0 23 1*2.8 m 

Pirn winder 7 ^ 5 2 186 1 0.5 23 2**.9 & -

Warper k 025 258 1 0.5 8 o*o6 1 * 

Slasher 2 m 257 1 0.5 8 0.10 1 90 

Loom 10 315 

(79*35 n) 

kk3 
(3 4o7 m ) 

«• 23 ^2.9 -

Total Input of ootton (kilogrammes) 636 
Kilo-

' f e r n e s 
Pwoeixt-

Waste recovered (kilograimoeB) 17 Total vaste 133 30./ 

Dally oonsutrption of cott n (idlogre mmes) 619 Waste recovered 17 2.7 
Annual consumption of ootton (idlogrammes) l8é Net waste 17& 28,0 

/Table T 
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Table T 

DAILY OUTPUT AND MACHINE REQUIREMENTS 

(Fine fabric: S i z e category II ; 6 OOP spindles) 

Production Waste per day 

Machine 

Scutcher 

Card 

Daily 
unit 

output 
(ki lo-

Total 
daily Kilo-
output 

required 
( k i l o - moo 

grammes) 

Per-

cent-

age 

Nuober 

of work-

ing 

hours 

per day 

Nuntoer of production 

units 

Theore-

t i c a l 

k 1̂ 0 

322 

838 76 

92 

k.o 

5.0 

16 

23 

0.W 

5.̂ 0 

(79.35 m) (10 223 ») 

Total Input of cotton (kilogrammes) 1 91*+ 

Waste recovered (kilogrammes) 32 

Dally consumption of cotton (kilogrammes) 1 882 

Annual oonsunptlon of cotton (kilogrammes) 5&5 

Total waste 

Waste recovered 

Net waste 

Actual 

Idle 

capa-
city 
(per-

cent-

age) 

Kilo-
.grammes 

585 
32 

553 

56 

10 

combing) 1 127 1 738 8 0 .5 23 1.5k 2 23. 

Lap machine 3 312 1 730 8 0.5 16 0.52 1 48 

Coiii) er 552 1 384 346 20.0 23 2.50 3 17 

Drawing frame I 563 1 377 7 0.5 16 2.44 4 4o 

Drawing frame II 563 1 370 7 0.5 16 2.43 4 4o 

Roving frame 12.075 1 363 7 0.5 23 113 112 -

Ring spinning frame 0.225 1 350 13 1.0 23 6 000 6 000 « • 

Cone winder 10.419 1 337 13 1.0 23 128 130 m 

Pirn winder 7.452 560 2 0 . 5 23 75 72 m 

Warper 4 025 772 3 0.5 8 0.19 1 80 

Sleaher 2 484 769 3 0.5 8 0.30 1 7o 

Loom 10.315 1 329 _ 23 129 130 -

Percent 

30.*? 
2.7 

28*0 

/Table U 
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Tafele U 
DAILY OUfPUT AKD HUGH TO ROTIi®«TS 

(fine faferles Sise e&t̂ gopy lilt 10 OOP spindles) 

Production 

Machine 

Loom 

Wast® per dey 
B&ily 
unit 
output 
(kilo-
grammes ) 

Total 
daily 

reqislred 
(kilo-

0 

Kilo 
gra 

Pes3® 
eent-
age 

Jtafces* 
of work-
ing 
hours 
per day 

Nuaber of production 
units 

Theore« 
tioal 

10» 315 2 211 
(7%35 a) (17 007 •) 

Total iftput of ootton (kilogrammes} 
Waste reoovered (kilogrammes) 
Daily sonBUBiption of cotton (kil 
Arnual ©ormißption of ®ott©n (idl 

3 190 
86 

> 3 
) 931 

23 

Total wast© 
Wast® covered 
Net wast® 

2lk 

Actual 

f&i©« 

Idle 
eapa-
city 
(per-
cent-
age} 

Sgutoher % l4o 3 063 127 4.0 23 0.74 1 26 

Cas»d 322 2 910 153 5.0 23 9 • • 

Brewing frame (pre» 
aofflbing) 1 127 2 896 14 0.5 16 2.57 4 36 

Lap machlno 3 312 2 882 14 0.5 23 0.67 1 13 

Conber 552 2 306 576 20.0 23 4.18 5 17 

Drawing frame I 563 2 295 11 0.5 23 4.07 4 

Drawing frame II 563 2 284 11 0.5 23 4.05 4 m> 

Roving frame 12.075 1 273 11 0.5 23 188 188 #9 

Ring spinning frame 0o225 2 250 23 1.0 23 10 000 10 000 m 

Cone winder 10.41? 2 228 22 1.0 23 214 214 <tm 

Pins winder 7.452 931 5 0.5 23 125 124 * » 

Warper 4 025 1 286 6 0.5 8 0.32 1 68 

Slashes' 2 484 1 280 6 0.5 16 0.51 1 49 

575 
m 

903 

Percent* 
age 

5v? 
2.7 

28,0 

/Table V 
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Machine 

fable 7 
DAILY OUTPUT AND MACHINE REQUIREMENTS 

(Pine fttbrie: Size oategoiy IV s 18 gQO-spindles) 

Production Waste per day 
Total 

daily 

output 
Kilo» 

Dally 

unit 

output 

( k i l o - P e n n e d 

grammes) 
(kilo-
ml 

Per-
cent« 

age 

Number 

of work® 

ing 

hours 

per day 

Nun&er of production 

units 

Theor®» 

t l o a l 
Actual 

Idle 

capa-

c i t y 

(per-

cent-

Scutcher k iko 5 671 236 4 . 0 16 1.36 2 32 

Card 322 5 388 283 5.0 23 16.7 17 -

Drawing frane (pre I** 

4.75 combing) 1 12? 5 361 27 0.5 23 4.75 6 21 

Lap maohlne 3 312 5 33k 27 0.5 23 I .61 2 20 

Comber 552 4 2 67 1 067 20.0 23 7 . 7 3 8 -

Drawing frame I 563 4 246 21 0.5 23 7.54 8 6 

Drawing frame I I 563 4 225 21 0 . 5 23 7.50 8 6 

Roving frame 12.075 4 204 21 0 . 5 23 348 348 -

Ring spinning frau ie 0.225 4 162 42 l . o 23 18 500 18 500 a» 

Cone winder 10.419 4 120 42 1 . 0 23 395 396 -

Pirn winder 7.452 1 722 8 0 .5 23 231 230 s 

Warper 4 025 2 378 12 0 .5 16 0.59 1 4l 

Slaeher 2 484 2 366 12 0.5 23 0.95 1 5 

Loom 10.315 4 088 m 23 396 396 « 

(79.35 ») (31 446 

K i l o - Per-

Total Input of cotton (kilogrammes) 5 907 
grammas 

Waste recovered (kilogrammes) 15? Total waste 1 819 30. 

Dally consumption of ootton (kilogrammes) 5 748 Vast« reoovered 159 a.: 
Annual oonsunptlon of ootton (kilogrammes} 1 724 Net waste 1 660 28. 

/Table ¥ 
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Table W 

DAZUt OUTPUT AND Mil CHINE fUOTIREMENTS 
(Pine fabric: Size category V; 26 000 spindles) 

Production Wast© per day 

Machine 
Daily Total 

unit d a l l y Kilo» 

zt t r 
x ( k i l o - m a grames ) 

Per-

cent-

Nuafcer 
of work-

ing 

hours 

per dey 

ftimfeer of production 

units 

Theore-

t i c a l 
Actual 

Idle 

cepa»-
city 

(per-

cent-

Soutoher 4 i4o 7 970 332 4.0 23 1 . 9 2 5 

Card 322 7 572 398 5.0 23 23.5 24 -

Drawing frame (pre-
oosiblng) 1 127 7 53«t 38 0.5 23 6.7 8 17 

Lap maohlna 3 312 7 ^ 9 7 37 0 . 5 23 2.3 3 24 

Coeber 552 5 998 1 499 20.0 23 10.8 11 -

Drawing frame Z 5«3 5 968 30 0.5 23 10.6 12 12 

Drawing frame I I §63 5 938 30 0.5 23 10.5 12 12 

Roving frame 12.075 5 909 29 0.5 23 489 490 m 

Ring spinning frame 0.225 5 850 59 l . o 23 26 000 26 000 -

Cone winder 10.419 5 792 58 1.0 23 556 560 4» 

Pirn winder 7.4 52 2 421 12 0.5 23 325 324 -

Warper 4 025 3 3^3 l é 0.5 23 0 .8 1 20 

Slasher 2 484 3 327 16 0.5 23 1 . 3 2 35 

Loom 10.315 

(79.35 • ) 

5 748 

(44 215 m] 

m 

) 
- 23 557 560 m 

Total input of ootton (kllogpsaB&es) 8 302 
Waste reoevsred (kilogrames) 22k 
Daily consumption of cotton 
(Ulogrammes) 8 078 
Annual consumption of cotton (tons) 2 423 

Total «suste 

Waste recovered 
Net vmste 

Kilo« 
grajunetr 

22k 
2 330 

Peroen* 

2.7 
28,0 

/Table X 
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Midline 

io&l® 2 
M.OT AW M&SHMU llOIIIlMPi'i 

iProduetion 
Belly 
uait 
output 
. (kilo-* 

) 

Total 
daily 
output 
©̂quired 
(kilo« 

) 

mo- Pes*-
eesrt-

ina 

pop day) 

•¿̂ bcx3 of protests, ©sa 
tâito 

Aetusl 

mo 

ago) 

Soutehep k iho 11 3^2 23 2.7 3 10 

Card 322 1© 775 m 23 35 BD 

Srawiiig fram® (pr©« 
ooublng) 1 127 10 721 0.5 23 9.5 10 CD 

tap naehine 3 312 10 668 53 0,5 23 3®2 2© 

Coafeeg* 552 8 535 2 1 3 3 20» 0 15.»» 

Drawing frama I 5 0 kz 0o§ '23 ISaO il 

Braving irem 11 e ¿¿p. 0.5 23 £5«e 16 

Roirtng fromo 12&m 8 409 ' % 0.5 23 69g 1m O 

Ring spirmiiig fram© 8 325 ft 1 .0 23 $} es3 3? 080 SO 

Cone winder 10.^19 8 83 1.0 23 1% is® O 

Pirn winder 7^52 3 \1 o®5 23 c® 

WarpsF ** 025 if 75S A 0.5 M lo2 2 40 

Slaahor 2 km k 732 0,5 23 1.J 2 -

Lesm 10.315 8 177 <35 23 w 800 C0 
C7%35 b) (62 900 SB) 

mi©- ÖtegeSäffc? 

Total input ©f Otil@gwm.og) 1182A 
gfasmea Qg® 

Waat© (kilograssuos) 31? Total 3^37 So®? 
Daily mmmptlm of 

11 ^95 (kilogrammes) 11 ^95 Waste ̂ seswsMd 3U 2e? 
Annual eonMnptioi&'of' ©©t-ton (töm) 3 m- Wet tast© J 318 26« @ 

/Table 1 
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TahleY 
Miur ooTPor AND MACHINE REauiaaffiNTs 

(Fine fabrtas Size oatagory '/II: 6o 000 spindles) 

Production Wafits pä» day 
Nusfcer 

of work-

Nut&er of production Idle 

D a i l y 
Total 

d a l l y 

o u t p u t 

required 

( k i l o -

g r a w a e s ) 

K i l o -

gram-

mes 

Nusfcer 

of work-
units ospa-

Fkahim M a l i 

© u t p u t 

( k i l o -

grammes ) 

Total 

d a l l y 

o u t p u t 

required 

( k i l o -

g r a w a e s ) 

K i l o -

gram-

mes 

Per-

cent-

a g e 

ing 

hours 

per day 

Theore-

t i c a l 
Actual 

c i t y 

(per-

oent-

age) 

Seutohos0 4 l 4 o 1 8 3 9 6 766 4 , 0 23 4.4 5 12 

C a r d 3 2 2 1 7 4 7 6 9 2 0 5.0 23 54.2 * 

Dpavlng f r a m ® ( p r a -

s o a M i s g ) 1 1 2 7 17 389 87 0.5 23 15.^ 16 

raaahine 3 3 1 2 1 7 3 0 8 87 0.5 23 5.2 6 14 

C o s h e s ® 1 5 2 13 8 4 2 3 46o 20.0 23 25 25 

B r e w i n g f r a m a I 5 0 1 3 7 7 3 6 9 0.5 23 24.4 26 7 

ftresilng f r a m a I I 5 0 1 3 7 o 4 69 0.5 23 24.3 26 7 

R o v i n g f r a m e 12.075 1 3 6 3 6 68 0.5 23 1 129 1 130 -

E i f i g s p i n n i n g m e 0 * 2 2 5 13 500 136 1.0 23 60 000 60 000 -

C o n e w i s r i e r 10.413 1 3 3 6 5 135 1.0 23 1282 1280 m 

P i r n « i a d e r 7.452 5 5 8 5 28 0.5 23 7 4 9 750 m 

W a r p a p 4 0 2 5 7 714 38 0.5 23 1 . 9 2 

S l a e h e p 2 4 8 4 7 676 38 0.5 23 3.0 3 

L o o ® 1 0 . 3 1 5 

(79.35 a) 

13 261 
(102 o o 7 a ) 

- - 23 1 285 I 280 -

Total inprt o f <s@tt®M ( k i l o g r a m m e s ) 19 162 m o -
C r a m r a e s 

Percent» 
a C © 

W a s t « / ' e o o v r , r f , a ( k i l o g r a m m e s ) 

D a l l y ttaaswaptisn o f o o t t o n 

( k i l o g r a m m e s ) 

IikiUoI acMimar/tion oi ootton ( t o n s ) 

517 
1 8 654 

5 5 9 3 

% t a l waste 

Net «aste 

5 501.. 

517 

5 384 

3 0 . 7 

2+7 
2 8 * 0 

/Table Z 
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»I© i 
m i e i mmiî im mmim mmtmmfB 

(Mm îehHm Sise ©ateger̂ ÎIIg 10© 000 

»st© pap fey 

(felle» 

Wal 
fetlr 

(feile» 
) gpasEss} 

m®- POT" 
serai» 
0g0 

fosaos» 
of wort: -
is® 
hows 
pep igy 

Bwö©P ©if pipaâïâoMf 
«aâte 

tieal âst&el 

M e 
©apa® 
©âtf 
(per» 

ego) 

(pP8-

Sart 

Brewing £s»m» oasbli«) 

L-ap œachim 

Coajbfr 

Drawing fVaas I 

Bspasíiisg frana II 

Revins ñ-ame 

Ring spiïœlRg fra» 

Sene wlr.d»r 

Pirn wlrrfer 

mrp«sr 

Slaahor 

Lees 

% 1»M> 30 gfe 1 278 

322 

1 127 

3 Si? 

158 

5*3 

5ê3 

0» 22 5 

7.452 

k 025 

2 ÍJft 

2? 12? 1 S33 

28 ? » 

28 639 

23 ( f f l 

22 ft* 

22 ©il 

22 72? 

22 500 

28 

9 308 

12 855 

12 791 

l»»5 

5 768 

»5 

»5 

llH 

227 

22§ 

47 

65 

ft 

10o3l5 22 059 
(75.35 (169 Î92 s) 

So-feaS isspurt ef settoa 
(kîl®gWiifflog) 
tfesto poeoveyed {kllograSMea) 
®aiîy «ontuaiTtlca @S eottoa (lÂiagpPiKâfts) 
Armel earaïaçti©» ®f «rttea 
Cteœ) 

31 9>W 
662 

31 6̂ 8 

? 313 

M 

0,5 

20B 0 

0«>5 

a.5 

1.0 

le.0 

0.5 

0.5 

23 

23 

83 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

704 

90."» 

8e? 

4o.7 

î 882 

100 008 

2 13a 

I 

3® 2 

sa 

1 

S 

90 

26 

9 

k2 

hz 

1 8êo 

100 000 

2 ikû 

1 2|0 

k 

<e> 

2 îfiQ 

gmMQ3 

i 

s m 

2® 

15 

Sot 



foso . t 

Siso 1 Slze II Sis 9 III 
üsdt 
prto* 

€ 00© .apicales 10 000 apindlea üsdt 
prto* M e r Total M o r Total IkiOh** Total 
üsdt 
prto* 

required OQ*t ccat requirod oost 

1 600 I M M 
Ao 3É2J20 692 700 i m i 2 2 

lo PoGáOFO 4 000 16 ooo 6 000 8 32 000 
g^oEoiKjg coca p@ss¡oflj, sagaoti® 

18 mo 1 i eoe 1 18 000 1 16 000 

mteiPSp 0t@o mteiPSp 0t@o 12 08@ 1 12 000 1 12 000 2 000 
16 509 16 500 3 kf 500 66 000 
10 000 € 6o 000 17 17o 000 27 27o 000 

áo Syorálag to@ 2 850 3 22 800 16 k5 600 28 73800 
7« EewiRg fiasco 152 2** 320 m 73 600 76o 121 600 
©o Elfio® Bplmátfg tooos kl 2 008 83 000 6 000 M 000 10 006 h\0 000 
fo 6©¡ao üiaáos-o m 10® 18 000 300 & 000 500 90 000 

So Sesgan mjíg 76o 900 
lo Hpb ^stáora $ko ^ 18 360 160 270 31 800 
2o ^QTipig^ ESeMaSQ 12 OÜ0 12 000 1 12 000 2 000 
3o S t a t a 3© ®m 1 30 000 2 60 000 k 120 000 

2 350 fO 211 500 27o 63* 500 H50 1 057 500 
u s a s 23-000 2L2S2 

8600 8600 SJ22 
Xc 0f ¿lifteoESfe IdBdo l 000 'a 2 oso 2 2 060 2 2 000 
2o teto £¡wp tot^LAí® catarta! i 200 l 200 1 200 

3 000 i 3 000 l 3 000 1 3 000 
^o 0©J?á equápoont te X 600 1 600 1 600 
% q^l&adoB» oqulpscoES 2 600 i a Seo 1 2 800 1 2 800 

Èo ikkQQ ÜÜÍ22 
mmUQFQ € 000 i 6 osa 1 6 ODO 1 6 000 
Sftco ¡pp<2p@pci&e¡a equipEosst 3 20® X 3 200 1 3 2©0 1 3 200 

So fe^e Sts^Mag Gmte&ol 20© l 200 1 200 1 200 
^o ÈaSlSUo^pos» 5 ©o© l 5 om 1 5 090 1 5 000 

ffi« oo Ü M 51 07 90I 
Ao S j W g 29 2*»1 18 631 

0 jpGJP afifftì) X8 18 51 §1 ai 81 
toa mm (t pop @ará) 15 12 180 3** 510 54 810 

X fraso 3SSÍ3 (7 fos» 

15 36o 5^00 1 032 15 ^80 1 716 25 ^ 0 
\ M s g ^ I b t o 12.5 per rtflg 

ep&sálloj) thetaocusás 7m 5 15 10 500 25 17 500 
So HiGg ÉVacs) bsb&to (3 por v&qg • 

18 2 700 1 500 X5© 6 300 18 2 700 30 1 500 
8 f i o 22710 

lo P&PK3 fa© êa? GpiRdlo aM 30 pop 
2 850 1@©D) theusento 150 % 600 11 1650 13 2 850 

©osjgb fe por oplndla asá 2 900 
pos? ua^epj thmisasida 30© 2 600 3 300 5 1 500 

So BgUMorB f©p WDG?3 (1© pos» sXechoy 
asá % v a l o r i 165 2 310 A 3 36o kñ 7 320 

K HbbIèODQ, pocáo« ohuttloo» ©ta» (So 
dollespo pop loera} 6o 5 te 270 16 200 450 27 000 

Ü S J Ü 218 257 ?15 16$ 
M e o otâ » « - 30 000 - ko 000 » 000 
tóepa-è©!^ - « 25 ®Q0 - 25 000 « 25 000 

©o 0 esp&pMfc « « 3 om - 3 000 - 3 000 
• ®o ^Sírto (% POÍP of 2 QM H ) - - 28 22* - 73 830 121 385 

So GoiB6aa®©iaa&ofS 6 f o t eí? I , SS swd I I I ) - 23 - 76*27 - 125 78o 

ío,feQ3. DgjiiaisSLeg 288 218 730 5^1 1 168 631 

17© 798 &0 1 370 

115 393 218 257 315 165 

taaJgM, M M U Ü L M 



In dollars) 

Size XV Sl2< 
26 000 E 

s ? s izé n . Si30 TO SÄ30 STO 
Id 500 spiadìes 

Sl2< 
26 000 E i p i l e s 37 009 oplitttte 60 TO Gpifââles im ©0© 

Nùaber Total M b e r Total Total M e ? Totöä 
required 008t roqulrod ooot retyâreâ ©08% r e a r e d ©est 

* J « 500. 6 148 709 I M J O Q U Ä 
000 &JSZJ2& Ü S Ä m J M j m 

l4 56 eoo 20 80 m 28 112 000 136 TO 52 

2 36 ooo 2 36 QÖO §4 cos 5 90 ©co © 

3 000 4 48 00© 5 60 00© 7 TO f 
7 U 5 500 10 165 ©00 14 23 37f se m® 

50 500 000 7o 700 000 100 1 00s ÛO© 163 1 630 00a §>70 t 7m TO 
48 136 800 63 193 800 f * m to 156 W» to 2¿0 f^i m® 

1 40Ö 224 OOO 1 980 316 800 2 it© 451 go© 4 §60 729 to 1 213 2m 
18 500 758 500 26 000 1 M ¡30© 37 OGO 1 517 m0 €0 Q30 t 46o mo 

940 I69 200 1 32© 237 to 1 ©8© to 3 |47 2m 3 cos gJÛ® 00© 

5P0 U S U S L f f î J f f i USLSSB. I L Ä S 
500 i7o ooo 7C0 238 <00© 1 ©00 TO 1 é2û 15© 000 g 7m ( T O 

3 3 6 000 4 4â m £ 72 000 9 l©i 00® 15 3. SO 
i8o ooo £ 27® <30® 3L2 360 ©ô© m te m ff© 

830 1 950 500 1i?e 2 749 §00 1 ài© 3 m os© § 7m € 000 ü© 375 os® 

s u m S U S m s 
8 800 i s M I L S S I Ä 

2 2 CDO 2 2 ®09 g g 60© 3 3 m 1 3 GS© 

2 if 00 3 to 4 te 1 tco 1(0 2 mû 

I 3 000 1 3 000 1 3 GO© g 6 œ© g 6 TO) 
1 600 1 to 2 te 2 1 2CÜ 3 2, Í00 
X 2 800 1 2 iOO 2 • 5 te 2 5 600 g i ém¡ 

23 80Q S J £ Ë m a s te & m 
2 12 OOO 3 18 000 % 24 00© 7 m i l I i mû 

2 é400 3 9 to 4 12 te 5 IÊ 000 i 19 2m 
2 1»G0 3 €QQ k 6 1 go® 10 2 
1 5 OOO X 5 000 t i@ om a 1© TO g 

161 1^0 ¡¿L2BL t a s u a i m m 

3LS& M m Ä Ü I I t t i 
150 150 210 n© 303 SO© 490 il© m© 

100 1 500 &4o 2 100 3 ooo Sto s im 

3 316 49 no 4 436 a 6 312 ^ » 10 2Ì2 153 ai© %7 

46 32 200 65 45 ^00 n 64 te ISO im m 

55 i 250 76. i l 7m m I6O û®® 30© 

& M M Ü S I g U l t È l i 

35 5 250 4f 7 » 7© 1® 3m 113 16 » ge s ^ 

8 2 4ßö 11 3 $m i s 4 te 7 200 es® ig <000 

72 11880 106 17 m » 36 s*« 

m 4$ 8ct 1 i7o 70 200 1 660 99 609 2 700 162 ©s® % 27© 

S H Ü 2 2 L 2 J M M r ^ J ì t S l 
« 50 000 • 50 ©Û0 « ©s© - 7© um S© 

» 25 œo » 25 • 25 000 « 009 om 

4 oco - 5 000 « <S 000 - a ©00 -

- 220 055 - 309 - 438 ^ co 709 1 l?ê tfO 

- 228 114 - 320 - 454 375 735 32B « l 22ê 7m 

2 132 ¿40 2 978 25© 4 22® ê 8©8 U® 11 km 4io 

2 429 630 3 437 ©40 4 859 260 7 S98 09® 13 

527 169 710 310 983 i 873 

5 08? 4 ? ? 7 12$ to M J g U g Ü J & J S 
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Sisa I • Sis© 11 Sig© SIX 
Eflfeal 
©est required 

mm, 

Xo Ĥ JXĵ acjf̂  _ 
A© gp&miiĝ  
3.0 PaQdops Ôs&lssg cqv&paosffê  ©oŝioî g waste opiniSFSp food bcK©i?j, aagaoti« eepsyafceFaj, dust asrfcjpe.otojrsj, ot@o J© SSuglo jp?Q)60G.i oqu&gaewfe ostd .©opŝatusp ©oaipF&siag blcmtoŝ  

IB 

3.2 
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00® 
000 

¡b® 
§0 Brs-tflF̂  fi?eia©Q 
So Hîg cpirr̂ ŝ 55 0 Goao wiKtoo B© 1« tea ̂jisafeo 

Ha ̂miilP̂ r oquigacttfe 
3U SeaXso e 2o Oerts S'eE5 foaffldli^ aa-feôisi 

3>*0 
000 
000 

000 

o iXsietteo 
2o iiao ppop̂aijiô  oquipaos5̂  

ctel̂  m 0 AH2I4MM Ag Mollis 
lo ©̂¿o {3 psp @e?d) g0 clsLvj? eaas (2 pep eavd) 3o Dpat-jisis fpaao QQSIO (7 fox3 @&oh dolivopp plus 2 pQF 

bobbiUa; 
k0 b©IMag (2o§ 

opiEGtio) 
Bo tfoasrilHfl 
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ERY INVESTIRENT REQ0IRf2©ITS 
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Size V 
26 OOP &pindiog 

Number Total 
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Ü22J20 
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2 055 538 

2 698 670 
5^7 4oo 

H2L22I 

10 

3 
6 

A 1 220 
37 000 1280 
830 

3 
6 1360 

2 
3 1 
3. 2 
3 
2 

153 
102 

2 720 

n 
m 

58 
8 
72 

% 560 

6 471 800 

¿ 7 7 7 600 
40 000 
36 000 

36 000 99 000 
510 000 
n 4 000 
195 200 1 517 ooo 
230 400 

i 
£ 000 oco s 196 000 

41 800 

ILM 
2 000 

éoo 
3 000 

600 
5 600 
50022 
18 000 6 HOO 

600 5 ooo 
M J Ü 123 533 153 1530 

Ho 800 

^ 400 

16 650 

IStJËS 
a 700 

t 400 
11 880 

81 600 

M 
§0 000 
25 000 

6 00© 

325 680 

337 086 

2 912 933 
3 828 760 

7̂ 3 766 
7 485 479 

Biso VÏÏX 
_1C0̂ Q0Q aptedloB 
toc? 
required 

10 4si 100 1? 288 7ÖÖ 
4 481 eoo 7 4o4 4oq 

16 64 000 24 96 000 
3 |4 ©co 4 72 

4 48 ooo 6 72 « 
10 I65 000 l é a A 000 
82 820 000 136 1 360 m 
64 3,82 480 ltì4 km 

1 980 316 doo $ 280 524 Beo 
60 000 2 460 000 100 00© 4 100 ooo 

2 060 370 800 619 200 

l 340 mm 
4 48 000 6 72 00Ô 

3.0 300 000 l é 480 00® 
2 I90 5 146 $ù© 3 65© a 577 §0© 

61 4GO â j s 
lg_JOO 16 km 

3 3 000 3 $ 000 
4 800 6 1 200 
2 1 000 3 6 oco 
1 60S 1 600 
2 5 600 t 5 600 

&& 
5 30 000 9 54 ©00 
} 9 600 3 9 £00 
k Boo I l 20© 
l g 000 t 3.0 000 

368 7 é6 n o s , 
200 62* m M 

246 246 4o8 Hes 
164 2 460 272 4 cl© 

4 408 66 120 7 288 109 32® 

3150 IQ§ 000 250 175 ©M 

180 000 300 4§ 009 

167 S40 U L M S 

92 13 800 154 23 M© 

12 3 600 1$ 5 70S 

lU 19 l4o ao4 33 66® 

2 I90 131 4 oa 3 6§o 219 000 

1 160 688 k M m 
- 60 000 - 70 000 

« 25 000 » 25 00© 

- 8 000 10 0Ü® 
- 524 625 » 955 

m 543 063 m S99 758 
4 697 626 7 754 608 
6 163 44o 10 240 560 

1 160 688 1 873 753 

12 021 ??4 Ì1ML2& 



Sïï/teCU/Gsnf,, 23/ĥ  
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Sûcr̂ìo«? ©meo otofi? 

io-toj, fisod : I©tai vartólo lato? Ìst-oS, ôMMstpatŜe oteiif 
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ôlLdcP feipora^oj? b̂sriolhsip hasîâ 8©S.1OK2qsj ©osiâitâôHâKg coahsM© EWaîan 
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