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INTRODUCTION

Backgroun‘

Shoes, bags, gloves and similar leather products were traditionally made
entirely of genuine leather. All leather product components and a substantial
part of auxiliaries were produced by the leather products manufacturer himself.
Although in some instances a few components ot leather vnroducts had been
made of materials other than leather (e.g. wooden soles 1in China and Japan),
the replacement o® genuine leather components started in the first half
of the 20th century. =~ raid inercase in demand for various leather products
after the industrial revolution, called fer more intensive industrial activity,
i.e. the productivity of hand working craftsmanship was no longer sufficilent

to meet the needs of new urban markets. 1In shoe factories, the technological

[ad

rrocess was split into specialized stages and operations, with the consequence
+hat manufacture oF some comronents was undertaken in specialized workshops.
™he basic materials suppliers also introduced confectioning units within
their plants in ordsr to produce components ready for assembling., This led
to the present stracture of the leather and leather products industry, which
is a fairly complex network of different suppliers providing materials ard
ready male product components.

Most developing countries who have considerable livestock populations
have started to develcp their tanning and leather products irdustry. Tn
many cases their attention was focussed on establishing individual tanneries,
leatherboard mills, footw-earand leather goods fectories, and the supoly
of components and auxiliaries is obtained either by their manufacture
within the leather products or by importing them from industrialized countries.
Therefore it is a normal practice in developing countries to have a shoe factory
producing most of the necessary components (e.g. stiffeners, insoles, soles)
in its own plant, while some other components (e.r. heels, unit soles ) end
tods (lasts, moulds, ete.) are imported from Europe or Nortlh America.
The drawtacks in both caces are straightforward. Productive autarchy
is not efficient, and investments in leather product manufacture are highér
than those required by relatively specialised manufacture. Imports of
components of auxiliaries require foreign currency and are time consuming,
hence place burdens on the working capital required to cperate leather product

manufacturing units.




——— e —

Objectives of the study

The main objective of this study is to present relevant data on material

inputs, investment requirements and outputs of viable component and other

auxiliaries manufacturing units. The survey examines the basic conditions
which are necessary for starting naticnally or regionally centralized
component manufacture. At the same time it indicates the selective range
of items which may be produced in developing countries at an acceptable
quality level.

On the basis of a thorough analysis the most imrortant basic elements
(1asts, patterns and cutting dies), leather based components (woven leather,
shoe urpers, insoles, stiffeners, welts and leather unit soles), some
nlas-ic fittings and metallic accessories (fittings) have been selected ag
possible cundidates, the manufacture of which may be organized in certain
jeveloping countries. Tne possible manufacture of these components 13
discussed on a component by component basis but it can be set up as workshous
for new plants, the product mix of which will te determined by local or
regional needs. Thus the interested countries (or subsectors) have the
opportunity to evaluate production possibilitiz: according to their rejuirer2nic.,
using the most appropriate combinaticn of products cr co-operation pattern.

The study is made chiefly for those concerned with decisions regardins
technical development of the leather and leather rroducts sector. It is

noped, however, that the information rresented will also assist in prerarin
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opportunity studies, as well as marketing and product development strateg

fpecial considerations

“inee cach country and region in the worid has its uniqu~e seoerathic,
qocineconsmic, institutional and industrial conditions, 25 well as different
local resources of materials and latour and procpects for recionnl co-opera-
tion and trade, it has not been poscible to seleact any group of developing
~ontries 20 a typical -xancle for the development of a foctwear aunxiliarinos
industry. Therefore a mere general auproach 1o alrpted, wnieh sheds lipbt
i the technical and economic aspects required for afficient tooling and
component ~upply for leather productc manufactirer; in developing countries.

The data (especially those of prices and ~nnts) provided in the present
opjortunity studies of component manufacturine are ectimates. Cbvinusly,
rinal investment (or possible an=operation) decirion will roqa ire more elatorate
and letailed feacitility studies, uoing oxact data as to costs, offers, wages,

taxesn, fooen, ~to,




8 pumber of tbtreviatisns are used in this study. An exclanaterv list
of abtreviaicns is provided in annex I.
The costs of plant and equipment provided in the following pagss are

FOB prices. Indicative figures of capacities and labour rejuirements are

calculaed on the basis of single shift work.




1. THE MODERN LEATHER rRODUCTS INDUSTRY

1.1. *eatures of the manufacturing processas

The leather vroducts industry, especially footwear manufacturing has
developed into a kind of assembly industry over the past 15 - IC years.
Medium and small-scale manufacturers are no longer producing components
such as insolss, stiffeners, heels, welts, unit soles for shoes, linirngs

for leather gzoods etc. In some cases they do not make patterns (e.g. for

5.

hand-cutting, stiten marking, jaality control) asd not oven zhos-uppers. In the

tarsor manufueesaring wilts, Lhese oomponents are somebimes manas
rlant, buc¢ in separate specialized workshops using separate cauipment and
working methads. Cutting and verforating dies and simrler types of moulds
are also rroduced in larger factories in special workshors usually attached
tO thie meilntoenwnirr department.

Lastmaking is generally a centralized manufacturing rrocess because
of itu anigueness and because of the determinating role of shoe lasts in
fostwear manufacturing. Lasts are regard:d as the startings point, not
only for styling and pattern engineering, but also for co-srdination »f
rrefabricated components. Thus lasts rrovile special kindz o7 standards,
rervine as a database for sizing and constructing - v in o inaulao,
counters, hecls, unit soles, ote.
iz not infrequent to witness tanneriec anl leathertoard mills nroducing
confoetioned components (c.r. welts, leather unit soles, insolac, stivfeners),
in srder to increase Uhe muni et ines Yélue-addied or -l A simitar trend
applies o uome metal works who manufacture nails, wires for staples,
oyolets, rivets, fittings for leathergoods and ste:l shanks;  some textile
eomuanices producing impregnated interliningc, threads, laces, zippers st
plantic wirks supply blocks tor last., shoe heels, tor-niecas, unit solen,
ot melts  ~ote. Nevertheless these item: 2re nost often manufactured by
specialized eosmpanies, which supply these components cady for nscembly
inty shoes, leather moods, gloves and leather farmenti.

Uppermaking in the shoe industry and lining ass mbly for handbams
and ploves remained the most labour intensive process in this subscctor, and
the mannfacture of these components needs cimple bat fairly universal
equipment. (moutly cewine machines).  This provides the poszibility of producine
appers and linings outside of a shoe, leathierroods or olove factory -

Sometimes e as a edbtoace industry.  Therefore, in o considerable number

Of eountries, moecassing, slippers, sandal aprers, and Linings are rodiueed




on a subcontract pasis or purchased from manufacturers other than the

leather products sector, or imported.

1.2. Specialization and co-operation

When certain components are supplied for leather products in ready
form for assembling, i.e. when these items do not need operations other
than attaching {sticking, rivetting, stitching etc. ) to the final rroduct,
there is a strong need for co-ordination of sizing and range-buildin:. That
requir2> a specialization on the part of the component manufacturers and
a well organized co-operation among them and the leather products manufacturars.

in ren.ral there are two types of specialized component manufacturers.
One type undertakes the maaufacture of basic materials as has been mention.d
above. Thne other group of suppliers operate spocialized factories,
which purchase all the necessary materials (1eather, leather board, mectal
straj., compounds, yarn, ete.) and produce components and auxiliaries ror
leather yraduct:s manufacturing companies.

"he co-ordination of the component suppliers' activity with their
customers have various forms. In most cases market trends and fashion
foree the component manufacturerz to produce what is demanded by the choe,
leatliergnods, gloves, etc. factories. The larcest leather product manufac-
turers (.. Bally, Bata, Clarks, Del-Sey, faoor, Genesco, Salamander, Samsonite,
dvit) have their own component making units, wiich sometimes can sell
their products to other companies or export tne=ir production. In zome
socinlist countries (e.g. Bulgaria, oDk, Poland, US3R) combines have
Leen i*ablished in which centralized toclmaking and component prefatri-
cating units provide services and supply the leather product assemtly
induatry.

Thaore are companies in industrialized countries (e.g. Avalon Tuprlies)
who 50ll somplete ypackages of basic footwear manufacturing prercjuisites, ron-
sisting of lasts, insoles, and heels, in this way ensuring the co-ordination

>

of these items.

1.3. The role of standardization

Lo ruarantee for matching prefairicated compononts rests in
various standards which prescribe size-ranges, grading-rules (tables),
measarements of certain parts of comjonents and tools, combination of
sizes for components, correction of measurements, master curves and forms
¢le. “These usually comprise a set of tal.les, equations, constants and
parameters, patterns cte., which are sometimes published or adopted by

national standards orpanizations (ehiefly in centrally planned economy
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countries).

There are two main types oF stendards fcilowed by the leather products
industry. The major end-product manuiacturers usually eisborsre and
follow their own standards. in tais case, they srovide their last and
compenent suppliers with the necessary numeric ‘data and patterns to
which the order items rust conform. The other ~ase 15 more COMLON,

i.e. instances when components suppliers prcduce according tc their

own standards. The basis of %hese standards is estalticneld by the last
manufacturers, thus the last standard is reflected to s consideratle
degree in other componenis. Most wel: known compornent suppliers ave Lr3-
pared to produce insoles, hes=ls, counters ete. according o a numnei of
different standards (if orderci and specified), but more often they edop®

the standards required by a p?rticular last manufacturer.

It is evident the% without componert co-ordinaticn leather producuy Ard
especially footwear manufacturing of ever the lowest mechanized level could
not he successfully sustained. The simplest way to eunsure co-ordination in the
shoe industry is to specify & iast supplier or te prcovide two lasts of adjacent
sizes to the component supplier, which would enable the latter o decigu and
rroduce matching components. It is also quite usual +hat = set of roulds Jor
direct soling (injection or compression moulding) serves as a ctartiug point

for lastmaking, and producing of inscles and stiffeners.

1.4. Product development

The operating method outlined atove suggests that contemporary Teathar
product development (iacluding styling, pattern mzking, pruduct engineering)
is fairly different from the practice of a few decades ago, or that adopted
by many factories started up recently in developing countries. Todeay, tie
construction of a new model mey be regarded as a result of co-ordinsted
activitiec by several sectors. The following, simplified sequern~ns= ot
activities nutlines the features of product development techniques adopted
by leather products manufacturers in industrialized countries:

i} Study of the recent fashion trends, the market and price
development;

ii) Decision on the main ranges to be developed with special references
to function, price brackets and quality standards;

iii) Selecting the last shapes to be used for the chosen raage, taking
the shell (only in case of foctwear);

iv) Selecting the hasic material for the shoe upper (seldom for liring
at this stage or leathergoods or gloves or a.l of them
if they are to be prcduced a3 & set);

v) Styling and pattern-making for thue leading models or sclecting
samples ("pull-overs") from the offer of modeliing~studics and
construction of patterns (for middle sizzsz in case of footwear,

e-—
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zloves, leather-gavments ¥

vi} Jelecting cosponents, i.e. sziffencrs
decoraticns, lac=2s, €te. (tfor shoes:
frames, rivats, eyeict:, rings etc.

puckles (for gloves and leatbsr griments }:

vii} froduct engiceszring, i .e. testing of the compenents, &ndiys:s
of the model constrastion and costing,
vii:)  Ev.:ination sf aesthebics, marketanrility, comiort, coste,
materzal sad latour reguirements of Liie new st le,
ix) Covrection 2f the coustruct:on (mat=rial comeceition, lines,
coumponent~ co-ardination eis.}, &v nsuessary.

x) Grading of patterns for fociweuwr, g’.-/es and leather garmaeints;
xi)  Tool-making for the respectiv- opersiioed (dies 3+ binded patterns
n

. - " [ 1
for cut’ing, monids for Lackp~rh f . ming ete. .

Y 3 - o s & 1 3
As this procedure suggests, a rew etyla i3 constyncted on the basls

the, sty ing »f important

of components, from tne lesign stage {1sel?, ann Lhe sUY

sumpoaents is the responsibility of comnorants manuTacturers and supovliara.

A component cesigner from the footwear and/or lewther products menufasturing
- 7)\:“. > . L vy - . ’(‘
sector has, rowever, influence ci the dF%iz. o1 t+2 covponenss axl is often the

orizinator nf new special siyles and trancs 11: the cozponent manufu~ture.

2. SPECLFICATICN OF COMPOEENTS AND AUXIT.TARY MAT

[

for
.

. Terminology adopted by The study

The range of ccmpoesite and suxiliary matcorials used by the

7

icathor products industry has beecome =rireely large cver the last 30 years.
4 pair of shoes uzually utilises 30 - 5C components made of different
hasiz materials. Even the simplest iypes of bags or flat goods consist

-

of parts made of genuine or simuiated leathsr, Lextile, curdboard, metals

o

and plustics.

some of the materials andfor compenen*s form important parts of the
leather products'! constructicn (e.g. main pudy, frame, outer or lining
r~r., sole, reinforcing), or keep wuogether the different components le.g.
rihezives, threads, nails, rivets) or are reguired bty certain technecisgical
sperations (a.g. Tinishing) or uased fur increasing the a=zsthetic value of
tn: ond product (e.g. decorations, eyelets).

Given tris variety of coemisgsite elements of icather preducts the few-
minoiogy used by the technical literature and “ne marke: iz far from
aniform.  Ip order to avoeid misunderstanding end misinterrretation ot the
statemenss “n 1his vaper a brief list of terms 324 frequently in the

staday ard tueir definitions ave provided in Annax IT,

~.0 Classification of components and auxiliacies

The grouping ~f mecerizls, componentis znd awriliaries used in the leather
veodusts indasiry say be bascd on various criteria.  They could be classified

B

nomordinge o Lhe trpe of batie materials used ir their manufacture, or oy the

—— e el
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end-rroduct for which they are used or by their sizes, etc. Annex II
also rresents one way of grouping these items.

Fig.l preseuts a classification of the main componehts of various
leather products. This systematization serves the purpose to exhibit
those components, which may be prefabricated to the stage ready for assem-
bling. As far as auxiliaries, fittings, tools and patterns are concerned,
Annex i1 indicates a g-ouping made according to the same principle. Most
of these items can be menutactured centrally for a number of leather products

manufacturers.

.3. Materials used for compunents and auxiliaries

“ue to the large variety of components, fittings, tocls and patterns
the list of basic materials used for thetr manufacture is fairly long. In
most cases alternative materials can ce used for the same component, or
fitting, but the quality of the jtem in auestion depends on its material
composition. As a consequence, components and auxiliaries made of different
materials are generally used for different kinds of leather products {e.=z.
insoles with injected shank are used for high heeled ladies fashion shoes,
while for sandals or sports shoes simpler insole constructions are more
readily acceptable).

nenuine leather is no longer the only basie material for components
(excent leather unit soles) and it is never used for the other items
meutioned above. Oince metals, plasties, leather=and cardboard has not been
ased tradionally in leather products manufacture, the processes and tech-
niques applied in the manufacture of ¢nmponents and auxiliaries are tne
~ame no developed and adspted by the matallvorking and packeging industries.
The only item which utilises traditional technology is lastmaking:
rlastic vlocks are turned and fabricated inis shoe lasts exactly the same
way as wooden ones used to be earlier.

All these circumstances indicate that leather component manufacturing
processes do not require any traditions in leather products manufacture,
therefore such production units for such proaucts may be estuulished
outside the leather products indusiry. However marketing, product development
and production management require cubstantial kncwledgz (know-how) of
the requirements of the leather products .industry, e.g. the so-ordination
of lasts, components and moulds or greding systenms in rootwear component

fabrication.
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2.h. Range of components and auxiliaries, which may be prefabricated in
developing countries

The wide range of tools, components, auxiliaries, and fittings involves
almost the same range of techniques. At the samc time it would be uneconomic
to start up the production of all kinds of these materials and equipment .
in developing countries, because:

1) even the minimum economic plant size would have too large an
output to conform to effective market demand (e.g. zip-fasteners,
binding tapes, dye-stuffs);

ii) some of the auxiliary materials need special basic materials or
manufacturing techniques (e.g. nails, machine tacks);

iii) some other auxiliary materials are protected by patents (e.g. adhesives).

Several components would be uneconomical for production in developing
countries, because of the product range in the region (e.g. insoles with
plastic shanks) or ‘ecause of the special nature of basic material available
locally (e.g. wooden lasts).

These considerations considerably narrow the range of items to be
dealt with in this study.

Taking into account the relevant techno-economic conditions (specified
briefly when the respective componenis or auxiliaries are discussed in the
following paragraphs) the items listed below are worth closer examination:

i) patterns,

ii) shoe lasts,

iii) cutting and punching (perforating) dies,

iv) woven leather,

v) shoe uppers,
vi) insoles,
vii) stiffeners,

viii) welts,
ix) heels and top-pieces
x) unit soles, .
xi) laces,

xii) fittings. .

Table 1. provides an approximate idea of the range of basic materials
which may be used for these items and indicate at the same time the variety
of components which are examined as prospects for production in developing

countries.




Table 1.

Materials used for patterns, components
ad auxiliaries of leather products
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Patterns X X X
Shoe lasts X X X
Cutting dies X
Shoe uppers X X X (X)
Linings X X X
Insoles X X x) ) (x)
Stiffeners X X)) X X x) X
Toe-puffs (X) X X (X) X
Shanks X X X X X
Fillers X X () X X X X
Welts X X
Runners/platforms X x) X X X
Heels X x) X X) X X
Top-pieces X X X
Unit soles X X x X X
Laces X
Fittings X X
B




3. MAUTACTURE OF SELECTED COMPONENTS' TOOLS AND AUXILIARIES

Since even the selected items belong to a fairly wide range of auxiliaries,
the following grouping is adopted:

i) basic accessories for leather products manufacturing proces§es,-serving as
the most important elements for ensuring quality co-ordination i1 assemdly

(shoe lasts, patterns, cu.ting dies);

ii) leather based components, i.e. composite elements made of leather
or leather-like materials (e.g. leatherboard);

iii) plastic components made of PVC, polystyrene, polypropylene, polyethylene,
PUR etc.;

iv) metallic fittings.

3.1. Basic accessories for manufacturing

3.1.1. Shoe lasts

Shoe lasts traditionally have been made of hard wood, mainly maple, teech, aul
horn beam. Wood needs seasoning, which requires a long time and steaming/drying
chambers, wood lasts are not sufficiently durable and precise and their
manufacture is influenced by climatic conditions. Due to these disadvantages,
wood has largely been replaced by plastic for bulk last manufacture, while
wood is used only for model-making.

The most widely used basic material for last manufacture is polyethylene.
High density polyethylene provides better properties (e.g. durability,
hardness retention, and crushing strength ), and therefore is preferred
by a number of last manufacturers in industrialized countries. Some last
factories mix high and low density polyethelene, however, the quality cf lasts
is lowered by the increased proportion of low density materials vsed. The
world market price for high density polyethelene is about U.S. $ 1l/kg
while the low density compound or granulate is about 30 - 35% cheaper.

Almost all last manufacturers produce their own blocks; although this
requires an investment in an extruder and a mranulatihg unit which together
cost US $ 130,000 in addition to moulds which cost US$ 1,600/peir. 2.2 -

3.5 kg polyethelene is required t~ make one block, and of this 45-50%
remains in the lasts. Most of the wastes may be recycled, regranulated and
added to the virgin basic material. The average output of an extruder is
S00 - 700 pairs per eight hour shift, depending on the size range.

The majority of plastic lasts are hinge (spring) types, with the tcttom
being partly or fully iron plated. Footwear manufacturers need 50 - 300 pairs

of lasts for each new style they introduce into production. Shoe factories




seldom place replacement order for old styles (however in case of low density poly-

ethelene this may happen more frequently), thus the bulk of lasts manufactured are

in new shapes requiring considerable efforts in design, pattern and modelmaking.

The world market price of heel plated lasts made of high density material

is U.S. $ 12.50 — 17.00/pair plus extras (e.g. extremely large

slot in toe, bevelled edges for Wldtshoen technology) making about U.S. $0.7-1.5/
pair. Last manufacturers charge U.S. $ 50 - 80 per style for modelling,” tut this

amount is usually refunded when at least 50 pairs are ordered.

siz es,

The delivery

time is 3 - 5 weeks. Transport costs (in .case of about 7,000 km) are

U.S.$ 0.3-0.h/pair by sea (requiring 4-6 weeks) and U.S. $ 3.0-3.5/pair by air

(requiring & — b days).

The main operations required by plastic last manufacture are the block

extrusion and cooling, cutting the forepart and the backpart of blocks, rough

turning, link cutting, hinge slotting and setting, fine turning,

taking off

dogs, heel shaving, setting the ferrule and thimle, pl ating and marking.

Markers play a key technological role since they are the only means for checking the

preciseness of lasts.

The following three variants of manufacturing units may be considered

as economical approaches when starting last manufacturing:

A) 100 pairs/8h output of lasts, when plastic blocks are supplied
from a petrochemical ptant and only the most important operations

are performed by machines;

B) a semi-mechanized unit producing 250-300 pairs/8h when the extrusion

is done within the last factory;

¢) a mechanized last production unit with an output of 500 pairs/8h

and using up to date machinery for all operativus.
In all cases a pattern grading unit or gsimilar service is
required. Rough and fine turning machines, one band-saw, an

exhausting system, steelplate cutting machines, a drilling and

a buffing

machine are indispensable as well, Combined rough and fine turning machines

need sophisticated maintenance, they are more complicated to operate and

vear fairly quickly in continuous heavy use, at the same time

as much as pairs of rough and fine turning machines,

cost almost

‘Phe following figures provide an indication of the production and input

requirements of each of the three variants.

(a) (B)

Output, pairs/8h 80 - 100 250 - 300
Equipment, US $, 80,000 250,000
Working area, m 200 60D
Direct labour 25 65

Flectric power, kW 10 60

(¢)

450 - 500
600,000
1,000
90
15
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Reside the main manufacturing facility, each lastmaking unit needs a model
making department. One model maker can produce between 150 to 350 new siyles
annually, depending on the co-ordination system applied. Owing to the
distortions of shapes and forms, which may account for lasts of very small
and very large sizes, usually turee models are used for developing a vhole
size range, and this requires extra model making.

Equipment for last manufacture are supplied by Donzelli, Fagus, Incoma,

3jeidl and Zuckermarn; they offer complete plants as well.

3.1.2. Patternmaking

in mechanized production it is not vossibie t» manufacture shces without rrior
rattern making. Fatterns are necessary for guality control, cutting die making or
sand cutting, stitch marking and manual edge folding. The role and accuracy of
ratterns becomes increasingly important at higher levels of nechanization or automation.
n mechanised shoe production patterns are required for programming
automatic stitchers, controlling the roughing machines etc. Properly designed
and engineered patterns serve as technical documentation on new styles and
provide certain technological information or production. Further the
basic set and the graded series of patterns, represent the standard for

co-ordination of shoe and leather garment components.

Leathergoods {handbags, lugcaze, wallets, etc. ) are usually manufactured
in one size, the patterns are created by the designer and used only for that
rarticular style or product. In many cases manufacturers adopt standard
components (e.g. pockets, zip-fasteners), which means that they use
the same cutting dies for quite some time, therefore patterms are not requirei
for thnse items. In glove manufacturing, standard dies (so called calibers)
are used, although graded, but bought from well known, reliable suppliers
(e.g. Porkert, Hauser and Renner).

Leather garment patterns are made of hard paper and used for cutting

only. The grading is made nannually even in mozh of the factories in industrializcd
countries s using traditional techaijues adopted ty the textile apparel
industry.

Pattern making has developed into a unique and highly appreciated technique
in footwear manufacturing. While designers usually create new styles, producing
only the basic shell and patternc for the middle size.of a line,pattern cutters are
engaged with the pattern engineering, pattern grading, component co~ordination,
tool engineering. The patterns themselves are generally made of paper, hardboard,
metal or plastic sheets - depending on the cize of the production, their functions.
Most frequently hardboard patterns binded by moulded metal strips are used
for hand cutting, which is the only ceonnricen' oneration when short runs

are manufactured.
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The following equipment is essential for rational pattern making:
- cutting block

- set of designer hand tools

- pattern vice

- pattern shears

- pattern grading machine {(two-arm pantograph)

- pattern binding machine.
To make the work more precise and -.mfortable special handtools, auxiliary
equipment (e.g. punching press, marking device) and machines (pattern binding
moulding, buffing) might be introduced. Such equipment may be obtained from
Albeko, UCICA, SIDECO, Pedersen, USM, Ovie Lince.

A typical pattern making workshop can vroduce about 600 - 8oa

complete sets of graded patterns yearly (the output chiefly depends on the

number of components of styles). For this the following conditions are

required:
- investment for equipment, US $ 12,000 - 20,000
- working area,m2 100 - 1kO
-~ labour 5 -8
- electric power, kW 2.0

It should ke mentioned, that egquivment manufacturers are offering computer zon-
trolled pattern cutting machines, whose costs range from US $ 70,000 to US % 320,27°0.
The material requirements for ordinary styles is approximately 0.2 - 0.3

m2 of sheet material for each size and copy. [n case of’ binded patterns

for hand cutting - about 4.0 - 4.5 m of binding strip (width: L-6 mm) is needed. 1o
specific auxiliary materials or utilies are required. The throughput time
may vary from one day to one week.

Grading.is fairly expensive in industrialized countries; e.g. a complete

size range of last bottom patterrs made of hardboard costs approximately U.s. $

1k - 20.

3.1.3. Cutting dies
There are two kinds of cutting dies used in the manufacture of footwear, leather

goods, and technical articles. The majority of dies today are formed from steel
strips which have cutting edges on one or both sides (in case of double edged dies
there is no need for separate left and right ones). The bending process is fairly
simple, made by relatively cheap equipment. The strips are cold bent and the dies
have a maximum height of 50 mm. Closing and reinforcing of dies is done by electric
welding. HElectrodes used for high frequency welding of simulated leather are made
in the same way.

Forged dies are heavier, usually have about 100 mm height, and are made by
traditional forging. As a consequence, they are more durable, retain their shape,
edges and sizes longer than bent dies. These type of dies are necessary for cutting
of heavy materials (leather board, rubber sheets) or textiles and simulated leathers

in several layers.
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Four different levels of mechanization ray be considered vhen a new
diemaking unit is to be established:

:2) minimum equipment for 5,000 pieces./year cold bent die
manufacturing;

1
——

semimechanized workshop for making cold bend dies up to 50 mm height at a
capacity of 15,000 pieces/year;

2) fully mecharized unit for all xind of cold bend cutting dies and welding
electrodes nanufacturing, haring capacity of 50,000 pieces/year ;

r) forged dies manufacturing workshop for 1,000 pieces/year.

( si~wever, the variaat "' may be combined with any of the first three alternatives).

“he equipment required for a diemakine unit is:; steel shears (manual
or ioiranlic), bending machine (Pnot-overated ar hvdAranlie Y with

tavle, grinding machine, heatine torch, electric welding apparatus with
fixtures, pricker press. Auxiliary equipment and tools such as material
clamring plates, steel stamps, code marking apparatus, broaching tools,
rattern clips, knife dresser, repair set, material barrel and bending tools
make the worksiaop more complete and rerfect. The major suppliers of
ejuirment and materials for diemaking are Skomas and Sandvik.

The following figures are estimates of the techno-economic parameters

of the above mentioned diemakine~ units:

(*) (n) (c) ()
Cost of equipment, US $ 8,000 30,000 70,000 20,000
Working area, ma 100 180 250 150
Labour 3 10 18 5
Electric power, kW 3 o 8 16 - .20

The pric2 of 1 m special steel strip {(imported from industrialized
countries) is US $ 3.00-6.00, i.e. the average cost of materials (including
auxiliaries) for preparing a complete set of an average footwear cutting die- for
a new styleis about US $ 200-030 depending on the type of the die. (For
comrarison: a single of forged cutting die made in industrialized countries

coatz US $ 35 - LO).

3..2. Leather bas:d components

3.2.1. Woven leather

In the interaationsl market, shoes made of woven leather uppers represent
a fairly expensive product type, although the market share of such shoes is
nat too large. In the manufacturc of woven leather, cxciting aesthetic effects
may be achieved by nixing various colours, using Aifferent weaving patterns, or

enutting the woven shect in differrnt directions. nwing to the high material and
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labour content, footwear manufactured vy this type of material is not too
ecoromical to produce in industriilized countries. The product ion of wover leather
by cutting leather into narrow s“rips enables the "eliminat:orn' of the more obvious
surface faults of the leather used. This prospect makes the menufacture of woven
leather especially interesting f~r tnose developing countries where the quality
of the locaily available raw hides and skins prevents the‘production of
more valuable leather.

Twec rather ¢xtreme possibilizies can be considered for those intending
to start the manufacture of wover. leather. One of them requires no speciaiJmachinery
(provided the leather used has mcre oOr less constant thickness or it has already teen
splitted), but it needs a tradition and skills based on a handicraft sector.

The other option is to introduce a special manufacturing unit capable
of cutting the leather, splitting the strips and weaving the leather. The complete
eguipment for this option consists of a helical leather strap cutting machine, a skiving
machine, a bobbinner and a weaving machine, the sticking of straps at
their ends may also be done by a special purpose machine. The output of
such a unit is about5 r woven material of 720 mm width hourly, which is
sufficient for 12-1h pairs of woven vamps for gents shoes. The techno-

econonic data are:

- cost of equipment, US $ k5,000
- working area, m2 130
- labour 3
- electric power, kW 1l

The machinery is available from Kadic along with the related know-how.
One pair of footwear made with woven upper retails in industrialized

countries for US $ 40 - 70 and above.

3.2.2. Shoe uppers

Despite the facts that mechanization and automation has changed considerably in
footwear manufacturing, and some fairly sophisticated machines appeared
on the equipment market, the closing rooms of shoe factories are not very
different from those used 20 - 30 years-ago. Uppermaking remains the most
labour intensive process in shoemaking, with the result that upper manufacture
in industrialized countries has become quite expensive.
A con.iderable number of shoe factories in developing countries have
entered the international market by supplying uppers for Furopean or North
American companies, and then gradually developing their own finished footwear
exports. Such type of trade provides advantages for both devel.ped and developing

countriecs.
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Tre shoe upper supplier from a developing country obtaines fashion information,
technology, production standards, experience in production management and,
of course, higher foreign currency earnings.

Shoe upper manufacturing in developing countries needs locelly available
basic materials - the most important of which is chrome tanned and finished
leather, or in exceptional cases, upper textiles. Uppermaking involves cutting,
component preparation and assembly of uppers. The most economically produced
uppers, “rom the developing countries point of view, are thosc made of materials

available locally, and regquire a high labour content (e.g. hand stitched mocassins).

There are three variants of uppermaking units, which may serve as starting
stages for upper manufacturing:

A) hand cutting, using only simple sewing machines, hand stitching and
simple auxiliary equipment;

B) semi-mechanized unit, using machines for cutting edge folding, rivetting
and marking and some specail sewing equipment (post bed, binding,
zig-zag and double needle machines);

C) fully mechanized cutting and closing workshops, but st’1]l without any
automation.
The following figures are rough estimates of the techno-eccnomic parameters

of these units:

(1) (B) (c)
Output, pairs/8h 200 300-500 800 - 1000
Equipment, U.S. $ 25,000 60,000 1k0,000
Working area, ne 120 200 400
Labour 17 - 20 30 - 35 ks - 70
Electric power, kW 5 20 50

Sewing machines are supplied by Adler, -Bernina, Singer, Pfaff, Necchi, Investa
Brothers, Technoimpex, Textima. Beam cutting presses and swing arm clicking presses
are available from Atom, BUSM, Sandt, Anver, Cheng Fen, Ellegi, Schdn, Tachnoimpex;
other equipment for upper manufacturing (e.g. marking, edge folding, skiving,
eyeletting, splitting) are manufactured by BUSM, Anver, Albeko, Comelz,

Ellegi, Sagitta, Camoga, KAEV, Sorensen, Fortuna, WSK.

There are instances in some developing countries where the cottage industry
is involved in upper manufacturing. The experience in this sector during the
last decades is rather unpromising as a result of the uneven product quality
and long delivery times.

Amother possibility might be to produce texile shoe uppers. The disadvantage
of this type of production is the need for special textilesand the relatively
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high mechanisation level requiring greater investments in plant and machinery.
On the cther hand, textile uppers may be manufactured in textile garment factories.
An important shoe upper type in todays market is the "jogging" shoe made in

textile, leather and/or simulated leather combinations.

. 3.2.3. Insoles
Genuine leather insoles have been to great extent replaced by leatherboard
' combined with backerboard or plastic backpart. Insoles used in strap sandals
usually have a "skeleton" on the bottom side, with a bound edge. Insoles of casual
shoes may have a soft layer ("footbed") covered by a special sock lining.
The machine velted technology requires special ribbed insoles.

The basic material of premanufactured insoles is leatherboard or cellulose
board used for the forepart or in some cases for the whole component. The backpart
often is made of backerboard reinforced with steel shank for higher heels. The
other possibility is to inject polyethylene into the split backpart of the
celluloseboard or leatherboard insole.

The technological sequence of operations and the machinery required
basically depend on the insole construction. Two extremely efficient and

practically semiautomatic production lines are available on the world

market :
Supplier of the line: Morbach Plastak
Insole construction:

- basic material leatherboard or leatherboard or cellu-

celluloseboard lose
- shank backerboard and injected polyethylene
steel
Output, pairs/8h 7,500 6,000
Investment, U.S. $ 80,000 320,000
o]

Working area, m® 180 230
Direct labour 3 6
Electric power, kW 12 30

. These two lines of equipment¢ are fairly scphisticated in operation and
require considerable servicing and maintenance  and special tooling. The

v high production capacity and investments requirements make them inappropriate
for developing countries, unless they have sufficiently large shoe production
in the country or region and locally manufactured leatherboard is available.
Another similar process is offered by Anver for moulded and sock covered "foot-
bteds" using a high frequency machine.

There are more suitable alternatives, which do not need advanced

technical infrastructure, and which may be more readilv adanted to




conditions prevailing in developing countries.

The insoles broduced bv these
techniques are made of genuine leather, leather bourd or cellulose board with

hardboard or second layer of leather board. reinforeced bv a steel shank for hich

and middle heel heights. If the forevart af the insnle is cent onlv very
roughly (leavine the exact trimming for the shoe manufacturers according to the
ac*usl toepart of the last used), with completely finished backpart, the market
for prefabricated insoles can be considerably expanded, even in countries which
have small-scale footwear manufacturing as opposed to large factories.
The most important operations of traditional insole premanufacture are
cutting of insoles and shanks, sticking them together with the steel shank
(if any), moulding and beveling under the heel. The following alternatives

may be considered as minimum economic capacities:

A) minimally mechanized unit using only swing arm clicking, skiving, moulding

and seat beveling machines, while all other operaions are performed
manualys

3) semi-mechanized umit, having (in addition to the equipment mentioned alterndive

"aA") special equipment for producing strips composed of leatherboard
and hardboard, slotting, reducing (profile splitting), and marking,
binding/edge folding.

The parameters of such productica units are:

(a) (B)
Output, pairs/8h 800 2,500 - 3,000
Investment, U.S. $ 12,000 80,000
Working area, m2 150 350
Direct labour 10 - 12 10 - 12
Flectrie power, kW T 12

Possible equipment suppliers are BUSM. CIC. Ralphs, Anver, Schdn,
UCICA, SIDECO/Torielli, Sandt, Moenus, Morcbach, GerMac and Albeko.

One m2 of leatherboard (2.0 mm thick ) costs U.S. $ 2.00, a pair of
prefabricated insoles costs US $ 0.50 - 0.80.
and hardboard are available for U.S.$ 1.80 - 2.00/Strip (one strip is

sufficient ror 7 pairs of insoles).

3.,2.4., Stiffeners

Leatherboard for stiffeners is made with many typec and grades of materials.

ljowever, leatherboards eonsisting of at least 60% of vegetable tanned ribers

is eppreciated as the best material. Such stiffeners are usuallv semi- or full

moulded to facilitate heel- seat lasting. The other materiasl usged for

Inscle strips composed of leatherboard



this compouent is bonded fiber coated with Shermoplastic resins, which
requircs only skiving before inserting into the backpart of uppers.
Reside these materizls genuine leather, rubbter and various plastics may
be used, but utilissztion iz relatively infrequen®.

Equipment suppliers (e.z. Cobmer, Hollinger, 8vit) cffer sophisticated
complete lines for the manutacture 3f Tully-moalded leatherboard stiffeners. Their
nutput is at the magnitude of 15,000 pairs/8h, the cost of the
machinery is abcut U.3. $ 100,000 and the plant is opzrated by 5-7 direct
workers. A more appropriate vnit for developing countries may he selected
from the fcllowing:

a) manufacturing of seni-moulded counters costed with thermoplostic
aghesives:

£) producing feily-meovlded cousters roated witn adhesive usin a2
semi-mechanized worishon-

Stifrfeper prefabricating in deveiown.ng countries may be efficient if
jocally manufactured ieatherboard is availab.eand several million pairs
are required by the local loctwear industry. The price of leatherboard
-uitaszle for stiffeners is atout U.S. $ 2.20/m2, while one pair of moulded
ctiff:ners costs U.S. $ C.18-0.25 on the world market.

wne indicative figures for the above described units are as follows:

() (s}
Output, pairs/8h 3,000 8,000
Equipment, U.S. ¢ 12,000 45,000
Working area, m2 80 200
Direct labour 5 T
Flectric power, kW 7 25

The most important machines (cutting press, skiving machine, moulding
machines with sets of moulds, equipment for coating with adhesives and drying)

are available from most of the suppliers listed in paragraph 3.2.3.

3.2.5, Welts
Welts are not only useéd for veldtshoen and machine welt:d footvear cons-
tructions, but also - depending on fashion trends - are applicable in the
case of traditionally cemented shoes. The pbasic material is still
genuine leather, since PVC welts are used only for cheaper Guality ol footwear.
The range of welts is fairly wide. towever, their manufacturing technique is
almost exactly the same. The technological process comprises operations such as
strap cutting (made spirally), skiving, notching, grooving ang stitching (if

required).

—————

A Y, i
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The output of machinez performing conzecutive ~per~iions in welw
manufecture ver:cs ceuciderubly. Strip sutting mect ines produce abut
& ,063 m/ch, wiile the production capacity of finisning cverations range
from -50 to 450 m/th. The following Figures proviie sn iaea ¢ the coonowics

cf welt productioas

(A} (=}
Jrzasnt Plain ¥elts Finished Weits
Dutput, W o 6,000 300
Fauipment, US$ 8,000 52,000
Working area, m2 30 160
Direct labour 3 14
Electric power kW 2 5

Machinery is available from UCICh, SIDECC, Auver.

World merke: prices of one peter of welt =are aprroximately U.5. $ 0.4-0.%
dep=nding on the finish. (One pair of adwlt shoe if welted frou heel to
heel requires about 1.0-1.3 m.) The price of vegeteble tanned zenuine welt

2
Jeatner with buffed or coloured grain is U.S. % 25 - 30 - [m .

3.2.6. Assembled unit soies

Assemled unit soies made of vegetable tanned leather with plastic heels
tor gents fottwear cost U.S. $ 2.00 - 4.50/pair on the world market depending
on tre quality and finish.

Some companies (Tcrielli, Bruggi, Albeko., Schéfer, GerMac) offer complete
lines of equipment, capable cf producing 1,500~ 3,000 pair/8h. Such plant

employs 8 - 15 direct workers, hut costs about U.O. ¢ 140,000. It
needs a well managed maintenance and tooling service,and requires approximately 760 ma
production area and 46 kW electric power.

A muca less mechanized unit capahble of working with genuine. leather or resin
rubber material would be a far better choice for developing countries. It would
have machines such as a clicking praes, splitting/reducing machine, edee trimming
machine, Sole Edge Brushing machine and spray guns with exhsusters. The most

important parameters of this type of production unit are:

Output, pairs/8h 500 - 600
Fquipment, US$ 5 20,000
Production area, m 160
Direct labour 14 - 20
Electric power 12

The equipment for this type of produstion unit is available from Anver,

“oriclli, GerMac, Albeko, CTC Ralpshs.




3.3. Plastic components:

3.3.1. BHeels, top-pieces

Heels built or stacked from leather lifts and top-piece firs have been
mostly replaced by wood (beech) turn=d in the same way as wood lasts, rubeer (for
lower heel heights) and plastics. Today polypropylene and polystyrene Jominate the
market, since they are relatively easy to form, they are light and provide sufficient
durability and crushing strength and they may be finished either by colourirg
or covering with upper materials.

The technological process of heel and ~op-piece manufacturing has
become very simple. Granuiated basic materials are melted and injected
int» moulds having the negative form of the heel, than cooled and dyed or
sprayed. In case oy higher heels and top-pieces for ladies shoes thimbles
and nails are automatically inserted in the moulds, sometimes even
the genuine leather heelcovers which replicate stacked heels are atiached
in the injection moulding process.

Equipment is available from Presma, Plastzk and Kuasy, and costs approximately
.e. $ 36,000. The price for a set of moulds is about U.s. $ koo - 690.
One irjection moulding machine may produce heels -2t a rate of 2,000-3,000 rairs/dh
and top-pieces »t a rate of 6,000 pairs/8h. Une orerator is able tO serve several
machines at the same time.

Plastic heels may be bought from suppliers in industrialized countries

for U.S. $ 0.45 - 0.60/pair. Poiypropyiene granulates sell for J.S. $ 0.95/ke

in Europe.

3.5.2 Moulded unit soles and sheet rubber fcr the manufacture of
pre~finished soles (as described under 3.2.6)

One of the possibilities of producing unit soles with lower and
middle heel heights or sheet material for the manufacture of pre-finiszhed
soles is to introduce special vulcanizing presses, gso-called "daylight"
presses because of their tiered openings, with moulds for unit soles,
heels and r=sin or micro-cellular rubber sheets. This type of equipment
should preferably be installed at an existing rubber factory with rubber
compounding capability, as the inatallation of rubber mixers such as

inter-mixere and open two-roiler mixing mills requires a heavy investment,

Rubber unit soliee produced by this method are wmost suitabie for
choe typee whlch require extrrmely geod wear properties (e.g. military
boots and sport shoes). The tegin rubber sheets and micro-cellular
rubber sheets prcduced by this method are suitable and popular for many

different types of footwear, from ladies high heel shoes to "jungle boots'.
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The production capacity ot a daylight press varies depending on its
size, number of daylights, type of moulds employed and the type of tubber
compound used, especially the curing time. As an example cam be mentioned
that one 90 cm x 90 cm, six daylight press would be capable of producing
approximately 1,200-1,600 pairs of unit soles in eight hours.

The other alternative is plastic moulding, vhich is a simple, but productive

process. The equipment required is an injection moulding- machine with

moulds and a dyeing/colouring machine or device. In addition to that, however,
machines are avaiiable for cooling, trimming overflows, roughing, regranulating,

etc.

Most injection moulding equipment mav be adiusteA (havinm the necessary
devices and components) either for unit sole manufacture or direct soling

if required.

The following options may be considered 2as initial starting points:

(a) (B)
Basic material PVC or TR PUR
Output, pairs/8h 400-900 900-1.200
Equipment, U.S. $
- machine 30,000-50,000 80,000-100,000
- se‘, of moulds 6,000-8,000 4,500- 6,000
Space, m° 120-160 180-300
Labour h-6 46
Electric power, kW 15-20 20-28

Both kinds of units need supplies of compressed air of 0.3-1.0 m3/h at 1.2 bar.
Injection moulding machines are available from BUSM, Desma, Gusbi,
Ottogalli, Lorenzin,Ferrari, Farraud, Anver, Bata Engineering, Svit, Elastogran.
Most of these suppliers offer PVC/TR injection moulding machines ranging
from 2 to 16 workstations, PUR injectors with mixing equipment usually with
rotating table for 12-36 moulds, granulators, refrigerators and moulds.
There are manufacturers specialised only for mould making (e.g. Siderstamp,
Wieser, Compo).

The costs of basic materials in U.S. $/kg are:

- PVC 0.90 - 1.20
- TR 1.%0 - 1.80
- PUR (resin-

mix and pre-

polymer) 1.60 - 2.00

(A pair of unit soles for adult footwear weights about 0.3 - 0.6 kg if
expanded, or 0.7 -.1.2 kg if it is compact). The prices of coloured
unit soles on the world market vary according to their mass, basic materials

and size groups. The following figures are to indicate the magpitudes and ranges.
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U.S. $/pair

PVC TR PUR
Children 0.5 - 0.8 0.8 - 1.2 1.0 - 1.5
Ladies 0.7 - 1.2 1.9 - 1.6 1.5 - 2.0
Men 0.8 - 1.5 1.5 - 2.0 1.b - 2.2

3.4 Metall working

3.4.1. Fittings for leather products

Buckles, hooks, locks, tangs, corners, rings, bottom nails, buttons and

decorations may be made of either sheet metals, alloys or plastics, while
eyelets, push-buttons and rivets are always manufactured from metallic strips.
Metallic fittings require similar equipment used in metalworks (e.2. presses,
stamps) where plastic and alloy-based items are moulded. Both
kinds of fittings need finishing, since they serve as decorative elements
or components of leather products.

The follwoing alternatives may be considered when a fittings manufacturine
unit is nlanned:

A) rroduction of about 10 million pieces of buckles, decorations, rings

and handle-holders, 150 million pieces of eyelets, rivets and

hooks and 400,000 pieces of simple locks and tangs all made
of metals, in a year working in.one 8h shift;

B) moulded fittings , 2 million pieces of buckles, cormers etc.,
0.5 million pieces of decorations and 3 million pieces of handlec
in a year, working in one 8h shift.

(Note: the production capacities are convertible, but the complexity of

items must be taken into account when transferring the respective figures.)
Metallic fittings manufacture requires cutting stamping, bending and

mounting machines (all equipped with the necessary moulds and devices), a

crab as well as an equipment for surface treatment by electrolysis. The

moulds are fairly complicated, since they usually have several sections. The moulding

workshop consizts of an injection moulding machine, dyeing/colouring equipment

and an oven for mould making. The moulds are made in this case from silicone.
Basic materials used are rolled metal strips or sheets, billets of

alloys, polyethylene, polypropylene or polystyrene compound. The main

quarntitative characteristics of fittings manufacture are the following:

(a) ()

Fitting type Stamped Moulded
Output, million pcs./year 160 5
Equipment, U.S. $2 1LG, 000 30,000
Production area,m 2ho 100
Labour 3.- 10 N
Utilities

- electric juwer,kW 45 1k

- water, m3/8h 15 5

- gac, m3/8h - 18 - 30
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The prices of similar fittings imported from industrialized countries
have a very wide range. The following figures are to give an idea about the
prices of some middle quality items made of metals.

- eyelets, U.S. $/1,000 pes 0.5 - 1.2

- buckles, U.S. $/1,000 pcs 1.6 - k.5

- rivets, U.S. $/1,000 pecs 3.5 - 6.0

- locks, U.S. $/pcs 0.6 - 2.4
Fittings made of Zn alloy are about 20% and the plastic items 50% cheaper than the
respective metallic ones.

4. MANAGEMENT OF COMPONENT MANUFACTURING

As has been mentioned elsewhere, not all accessories should necessarily
be produced locally; there are items which cannot be manufactured economically
in developing countries or conform to the required quality. On the other hand,
the efficiency of the above processes may be considerably increased, if they

are combined with others or with some material manufacturing.

This section discusses the factors influencing the selection of items to be
produced locally or regionally. There are also some particular "peripheral”
conditions to which special attention should be devoted, and these are evaluated

in the following pages.

4.1 The product range

The first question to be examined and answered when deciding on erection of
a plant for component and auxiliaries manufacturing is the product profile, i.e.
which items would be economical to produce locally in order to replace imports.,
In addition to techno-economic aspects suggested by guidelines for feasibility
studies, the following factors should have high priority in the investment analysis:

(1) The size, product mix and orientation (export versus supply for the
local market) of the leather products industry, which will be served
by the components manufacturing unit(s);

(1i) The size of the leather products industry in the neighbouring countries,
which could form the potential market;

(i1i) The component, auxiliary materials and fittings similar to those used

in the leather products industry, required by other manufacturers (i.e.
the upholstery and apparel industries);

(iv) Statistical data on import of components and auxiliaries over the

past years,
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(v) Plans for developing the leather and leather products industries,
and its future demands for components and auxiliaries;

(vi) The enquiries and offers received from various sources regarding supply
of shoe uppers or other leather products, co-operation in wmanufacturing
of such items, etc.;

(vii) Local availability of basic materials and/or semi-products such as
plastic compounds, metal sheets or strips, vegetable or chrome tanned
leather, leatherboard, cellulose, etc.;

(viii) Local manufacture of plastics, leatherboard, fabrics, small metallic
goods, etc.;

(ix) Information and other services available from local or regional leather and
leather products development centres;

(x) Component manufacturing capacities established within the operating

leather products factories.

Although there is no general rule on selecting components and/or auxiliaries,
the safest approach is to concentrate on the cheaper and middle-priced items,

provided the locally or regionally required quantitities reach the minimum viable
capacity of the respective unit, and to import the more sophisticated, delicate

and high quality auxiliaries. For this reason, steel shanks, digital

locks, nails and machine tacks were not mentioned in paragraph 3. These items
require either very special basic materials or unique technology to be manufactured,
which are available in only a few developing countries, today. The same

applies to special tools, moulds and strips for cutting dies.

4,2, Marketing aspects

As it has already been mentiomed, the local industrial infrastructure is an
important asset for component manufacturing. The following subsectors and/or

operational units may be of great advantage:
1) Leather manufacturing units for woven leather, shoe uppers, welts,
and leather unit soles production;

i1) Leatherboard mills for insole and atiffener prefabrication;
111) Textile factories for bindings, zip fasteners, lace supply;

iv) Petrochemical and plastic industry for supplying basic materials for
shoe lasts, patterns, heels, top-pieces, moulded fittings, welts,

unit soles;

v) Metallurgical plants: for the supply of alloys, strips or sheets for pattern

making, shoe lasts, and fittings manufacture;




vi) Metal works to assist or establish fitting manufacture, supplying auxiliary

materials for last and heel production;

vii) Paper mills supplying backerboards for backpart of insoles;
viii) Dyestuff manufacturing plants supplying some of the finishing materials;

ix) Rubber factories producing sheets for soles or to introduce compression

moulded (vulcanized) unit sole and heel production, and tor the supply of

simple adhesives (i.e. latex, rubber solutions and neoprene adhesives).

The supply of basic materials is only one of the possible functions which may
be performed by these industrial sectors. In many cases the existing production
units in these sectors provide good opportunities for plaat expansion in order
to start leather products component manufacturing or prefabrication. Such an
approach may considerably reduce the investment costs due to the availability
of already existing utilities, emergy supply, warehouse, in-plant transport

facilities, administration and management services.

Since the minimum economic capacities are usually quite big compared with the
requirements of the average scale of leather products manufacturing units in
developing countries, sales promotion and pricing play a key role in the success
of the component manufacturing. The management should make all efforts to
co-ordinate different requirements as to the sizes, quantities and shapes of the
products. It must also provide the users with the relevant information, catalogues,

guidelines for technological applications, quality standards, etc.

4.3 Production management

Several components, auxiliaries, tools and patterns may be attached to

manufucturing units producing other items. Table 2 indicates these possibilities.

The plant capacities given in paragrapk 3 for the discussed components, tools
and auxiliaires are the minimum economic sizes. In case of combination with other
items, the total investment, production area and labour is somewhat less than the
arithmetic sum of the respective figures because of possible rationalization in
utilizing the capacities of particular machines, auxiliary equipment, etc. The
difference between the simple sums and the actual requirement may be up to 20-30 %.
1f a larger output is needed, the units may be multiplied.

Special attention has tc Ye paid to the tooling of the production processes.
1f tools (cutting dies, mouids, etc.) are not precise, the components manufactured

will not match and all advantages of prefabrication will disappear.
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In this industrial activity, storage forms another important consideration.
A considerable stock of auxiliary materials (chemicals, dyestuffs), spare parts,
basic materials are required to ensure undisturbed production. On the other
hand, some ready goods are needed to provide prompt and continuous supply of

different grades, styles, sizes, etc.

4.4, Standardization

The role of standards and co-ordination was 1iscussed in detail in para-
graph 1.4., but its importance cannot be overemphasized. The best possible approach
may be a step-by-step development of such systems in developing countries, completing
the following tasks:

i) To carry out a foot measurement programme, which produces statistics

of anthropometric data, characteristic for the population;

ii) To elaborate a shoe sizing system on the basis of the anthropometric

survey, taking into consideration the recommendations made by IS0;

iii) To establish or adopt a standard for grading of patterns and last con-

struction;

iv) To elaborate a co-ordination svitem for components manufactured and/or

used for footwear.

Standardization is an efficient economic means for reducing production costs.
In order to maintain the systems introduced, well elaborated technical infoymation,
manuals and guidelines ought to be issued for all tle users and those involved in
product development and range building. National and regional product development

centres may play a leading role in this activity.

4.5. Training

In case of erecting component manufacturing units, training is even more
important than usually. Before and during the implementation period, the frllowing

personnel should undergo special training:

i) Operators, who should be trained to effective working methods (movement

sequences), preferably using analytical training techniques;

i1) Designers, and pattern makers to enable them to utilize as fully as

possible, the standardization (co-ordination) system;

111) Middle management, to check the realization of the adopted standards.

Besides the preparatory training, periodic re-training should be undertaken.




5. CONCLUSIONS ARD RECOMMENDATIONS

It is believed that the facts, data, technical informations and arguments

presented above, are self-explanatory. The more important conclusions are summarized

below:

+ 5.1. Conclusions

The following conclusions are felt to be the most significant:

5.1.1.

5.1.2.

5.1.3.

5.1.4.

5.1.5.

5.1.6.

The modern leather products industry uses a large number of

components, auxiliaries, patterns and tools either supplied from

other subsectors or centrally pre-manufactured for different footwear,
leathergoods, gloves and leather garment factories. Industrial development
in this sector, as observed in developing countries, has generally not
made use of such organization and co-ordination of production, which has
caused losses and has lead to ineffective utilization of plants

erected.

Based on lasts and standard systems of grading, a co-ordination of com-
ponents have been adopted in most of the industrialized countries. These
standards make it possible to build components in conformity to construction,

even though the components may be produced independently of each other.

Some of the components and auxiliaries require special basic materials
or sophisticated manufacturing technology; therefore, these will have

to be imported into developing countries for the near future.

Depending on local conditions, patterms, cutting dies, shoe lasts,

woven leather, shoe uppers, insoles, stiffeners, welts, heels and top-
pieces, unit soles and a range of fittings may be centrally manufactured

in developing countries. By doing so, a significant amount of foreign
exchange vay be saved. In establishing regional component manufacturing
units, the delivery terms and the co-operation among neighbouring developing
countries might be improved.

Component and auxiliaries manufacturing units may utilise local basic
materials (leather, leatherboard, plastics, rubber, metalworks). Further-
more, the manufacture of components may be undertaken in existing production

plants and/or with other components or toolmaking workshops, thereby

increasing efficiency and economising on space and investments.

National and/or regional development centres may assist in elaborating

standards for co-ordination of components and training local labour
and staff.
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Recommendations

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.2.6.

Developing countries who have substantial leather and leather products
industries or plan to strengthen their activities in this sector,

ought to pay attention to the possibility of centralized compoment supply.

It is strongly recommended that an examination be made of the possibilities
of establishing regional co-operation in manufacture and trade of selected
components and auxiliary materials in developing countries. This should

be based on local manufacture and exchange of items, which could be

pre-fabricated or produced efficiently in these countries.

Owing to the differing characteristics of the populations of different
countries, it is recommmended that well elaborated shoe sizing, conse-
quently last standard and component co-ordination systems, based on

foot measurement programmes, be introduced,

Since shoe lasts and patterns are the base for both pre—fabrication
and product assembly, special attention should be paid to these areas
and all efforts should be made for centralized last-making and national/

regional co-ordination of grading activities.

When deciding on starting local component and/or auxiliaries manufacture,
it is suggested that in-depth technoeconomic feasibility studies be under-
taken taking into account all the factors, ennumerated in section 4.1

of this study.

Developing countries or regions with potential to establish component
manufacturing units for their footwear and leather products industries
should consider the benefits of starting joint ventures or other type
of co-operation with component manufacturers in the industrial countries.
This would result in the fastest possible "know-how" transfer, both in

technology and fashion, and benefit the trading capabilities at both

parties.




ANNEX 1

ABBREVIATIONS USED IN THE STUDY

$ - Dollars of United States of America
Materials
]
EVA - Ethyle - vinyl - acetate
PA - poly - amide
PVC - Polyurethane
TR - Thermoplastic rubber
Al - aluminum
Cu - copper
Fe - “iromn
Zn - zinc

Organizations (and their headquarters)

IS0 - International Standard Organizaticn
(Geneva - Switzerland)

UNIDO - United Nations Irdustrial Deveiopment Organization
(Vienna - Austria)

Countries

GDR - German Democratic Republic

USSR - Union of Soviet Socialist Republic

UK - United Kingdom of Great Britain and Northern Ireland
USA - United States of America

Units of Measurement

All units applied in the study are official abbreviations of the
International System (SI) authenticated by ISO. The following units are mentioned.

in the study:

m - meter
2
R m - sguare meter
m3 - cubic meter
kg - kilogram
h - hour
bar - 100,000 N/m?

N - Newton (= 0.102 kg-force)




ANNEX 1II

TERMINOLOGY OF MATERIALS, AUXILIARIES
AND COMPONENTS USED FOR LEATHER PRODUCTS MANUFACTURE

Basic materials are processed directly from raw materials usually found in

the native state (e.g. from wood, oil, ores, animal skins). The most important
items used for composite elements of leather products and/or
their components are:

- genuine (tanned) leather,

- simulated leathers (coated fabrics, poromeries, foils),

- textiles (fabrics, yarms, threads),

-~ timbers, board,

- cork,

— rubber (natural and synthetics),

- plastics (EVA, PA, PE, PIR, pvC, TR, etc,)

- metals (mostly Al, Cu, Fe),

- paper or paperboard.

Auxiliary materials are those jtems used for assembling of components, cleaning

and finishing, machine servicing etc. The more frequently used auxiliaries are

- adhesives and hot-melts,

- nails, tacks, staples ., rivets, rings, wires, zippers.

- laces, threads, reinforcing and binding tapes,

- needles, awls,

- dyes, pitch, creams, talcum powder,

- 1inks, dissolvents, chemical agents, fyels > hydraulic oil,lubricants

- wrapping materials, marking/ stamping foils.

Fittings usually made of metalls or plastics are used either for connecting
components or decorating the leather products. Although many cf the

auxiliary materials are also used for such purposes, the most characteristic
representatives are the following:
- 1locks, frames, decorations, joints, corners,

- eyelets, rivers, buttons and push-buttons, buckles.

Components are simple (e.g. vamp, bag- side, collars)or premanufactured parts
(e.g. unit soles, uppers, pockets, linings) of leather products made ready

for assembling o1 building into the preduct construction.

Manufacturing tools are frequently used auxiliary equipment for cutting/
trimming, perforating, marking/stamping, forming (moulding), pressing,
burning, roughing, polishing/buffing, sparing etc. The shoe last 1s




— em——

W
n

considered as special kind ot tool.

Patterns are (generally plane) detail models of designs to be cut from sheet

materials, folded by their edges, or used for checking the preciseness

tools or operation performance.
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