G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

Distr.
LIMITED

ID/WG.79/29
20 September 1971

United Nations Industrial Development Omlﬂillﬁm ORIGINAL: ENGLISH

———..

Seminar on the Development of the
Leather and Leather Products Industries
in Dev¢loping Countries

Regional Project fr Africe

Vienna, Austria, 22 February - 5 Narch 197!

D.B. Gorred
British United Shoe Machinery Co. L%d.
Leicester, England

Vs “The views and opinions expressed im this paper are those of the author and
do not necessarily reflect the views of the secretariat of UNIDO. This
document has been reproduced without formal editing.

1d.71-7413




e e

Hve regrot that sews of the pages in the microfiche
] copy of this report may not be up to the proper

§ legibility standards, even though the best possible
em vas m‘ fof prmriq cho master ueu..

!
!
}
E
!






Before enterinz on ts the sul ject of how t- make shoes, the potential for
growth 1n shoe mrking in the world chould be considered together with arguments
in favour of mechanisation, even in low lshour-cost areas. A relationship has
been deduced betwecn consumption of leather shoes per head and gross national
product per head which indicates e eharp rice im shoe consumption at the lower
end of the GNP scsle, levelling nff to three pairs per head 2 year in Western
Europe snd the USA. Although this is o generrlisatinn, it is fair to say tﬁat
one can expect a substantiz] growth in demrnd for footwesar in the developing
countries. But of onurse one does not h-ve to wait for this increased locsel
demand - exports offer a tremendous nppoftunity for menufacturers who can make
a good, consistent product at s competitive price

One of the cerdinal questione is thot of mechanisation. There are many
good ressons for adopting a mechanisation policy, and the most important are
the following. Tirstly, economy of labour resources. There is plenty of evidence
that shoe meking hee been cerried out in Africa for thousands of years. The
acturl level of productivity of the early Egyptiens is unknown but it is likely
that their output per head was no worse thin thes of hand shoe mekers today ,
which is very wasteful of labour when mechanisation can increase productiviuy
by up to seven times.

Secondly, mechanisation permite the menufrcture of better products at
lower oost. Hetter beccuse the shoes are better fitting end are consistent in
dimension and quality. A close study of the two extremes of hend mede and
mechanised frotwear shows the difficulty of selling entirecly hand-mide shoes
in competitive world merkets.

Thirdly, a mechanised shoe factory is able to reduce its labour ccst
wbstantially in return for a comparatively small investment in meohinery.
The cost breakdown of an everage Brilish factory made shoe shows th-t the cost
of plant ie only about 3% of the total cost ¢f the shoe, thus the greater the
coat of labour, the greater the potential saving.

Fourihly, with mechznised shoe m~king it is easier and quicker to train
the l>bour because the mechincry takes a lot of the skill and craftsmanehip
out »f shoe meking, anmd this is particularly important when starting up factories
in develosping countries.




Fifthly, being ~ble t- obt-in cxport tusiness helps in building up

production t» eccnomic levels =nd trking sdvantegc of econcmics of size.

Last, but not lc¢nst, mechenised menufr cture of footwear with lesther
uppers can compete in quality rnd, at prescnt at lenst, in price with fooiwear
with porimeric uppers; as morc °nd more gynthetice are ured in the shoe
industry competition in quelity end price wil) obviously grow and cen best be

met by mechine mede shoes.

The problem of setting up 2 mechenised factory can be best answered by

4 Me: mechinery, matericls, manpower end management.

There is a tremendous voriety of shoe machines of different types because
thore, are may differont methods of shoe comstruction but for practical
purposes consideration need only be prid 7 the two mein methods of meking shoes
- by the cementcd process and the direct moulded process. Looking ot British
footwear production by constructions, it can be secn quite clesrly thet the
cememted process sccounts for the vast m~jority of the outwt, while the PVC
injection moulded process is a clear scoond, which hee been increasing steadily

over recent ycars,

The mothod of making comented s~led shoes is different to the process
involved with direct moulded shoes, and can be summariscd as followst patterns
for the upper hrve first to be designed and grrded tn cover the required reage
of sizes. The upper materizl and lining mzterial can then be cut, either by
nend direct from these p-tterns if quentities nre smell, or by making press
knives to the shape of the pstterms and then cmploying r powercd cutiing press.
The two maintypes »f cutting pree@s are: a sWing berm press used for cutting
sing) ¢ thicknesses, and 2 travelling herd prese which is more oconcmical when
cutting mltiple thicknessees of mrterinl from wide rolls. There ie also the
possibility of shoe components being cut in the futurc by mcans of Jaser besms.

e pext stop ie the processing and stitching together of the cut upper
and lining pieces to meke the closed upper. One of the sost importent processes
is skiving, or reducing the edges rerdy for folding. A machine, the Thermo
Cementing & Folding Machine Model C, has been recently developed and cements
and folds the skived edgec of lerther or synthetice uaing photo-electric oelle

45 contrnl zutomsticelly the flow of cement and the action of snipping and

pleating The equipment 18 n perfont examplc of a modern machine reducing the
skill required by the cperator.




After these and other preparat-ry operstions the upper pieces can be
stitched togother to produce the closed upper with the last, insole, to. puff
and counter being assembled next to m-ke the lasted shoe.

Lasting consiste of wrapping the closed upper over the wooden or plestic
last and fastening it to the insole, either by adhesives or tacks, or a
combination of dboth. The idea) 1ould be to do this in o single operstion but
it can be apprecisted that with the properties ihst leather hes in respect to
stretch and the tremendous variety of last shapes and sises, this cannot yet
bs done entirely successfully. Therefore, it is usual to last the shoe in
three steps - the front portion or forepart, the ocentre or waist and the brok
or seat. There are vsrious alternstives and combinations of lasting mrchines
and systems that osn be esployed.

The modern process is to mould first the back part of the shoe, comtaining
s theracplastic stiffening srterial using one of the machines avriladle. The
upper, with the back prrt pre-mculded, is then put over the 1ast und & cosdined
pulling over and forepart losting mechine is used to stretch it in position and
attach it 5 the insole with idermoplastio adhesive.

The waiet, or centre of the shoe, can be 1asted with tacks or with adhesive
using o mechine vhich stretches and 1rys down the loether, injecting thermoplastic
-cement at the same time. The finrsl lasting operetion is 1o secure the seat,with
tacks, for insvinoe to give o strong festering which is mtaulcly importent
with mon's and heavier footwear.

Pollowing lesting, the next operetion is to roughen the bdottcm preparatory
t5 applying cement or attasking the sole. The roaghing osn De dome either with

r simplo wire brush or with » modern autometic mechinc suitsble for higher
outputs.

It then remains to attech a steel shank to strenghenthe waist, a filler
to level the foroprrt, and to attach a sole and heol. The sole, which is
roughened and cemonted with the same edhosive 2s used on the upper, is attsched
by means of s hydreulic press and using modern adhesive the bond cen be set up
in 10 seconds, or even less. The heel is attechel either with neils or a
nsiling mrchine or, for certuin styles of heel, with strples and a stepling
machine,

The result is ths finiihed shoe, but of course there are many operations that




have not been mentioned which arc concerncd with preparing the components

before they are procesesed.

The other major shoe construction is that of direct moulding, of which PVC
injection moulding is by frr the most used. For this construction the shoe ie
lasted and roughed in tho same way #8 for thc cemented process but the lasted
upper is then pl-ced on » mctal foot form and put into » mould cevity 8o that
PVC can be injected to» form the snle ond heel and at the same time stuck to the
roughened and comented lasted margin. Various types of machines are availeble
for this procoss; cither » high production multi-station mechine such as @
ten station rotary injection machine, or a smcller, lower nutput but more vers-
atitle twin st:tion machine. The lstter mechine is fitted with a refrigeration
unit so that cooling time is reduced to a minimum and productivity is as high
ac with the big machines when one operator uses three twin station machines,

A morc recent development is the injeotion moulding of blown polyurethans,
"his is still in its early stages of development but the polyurothane meterial
has meny ideal properties for shoc soling, Despitc the adventages offgved to
the ocustomer or wearer of the shoe, there arc certain advantagee and disadvant-
ages to the shoc menufscturer. At prosemt, the main disadventage is the high
cost of the polyurethane compound but is is hoped thet in a fow years tho price
will be reduced to bring tho meteria) within the reach of more than just the
top quelity shoe manuf:cturers. The machine required is even bigger thea that
for PVC moulding and involves a capitsl investment in the region of $100,000,

These modern machines and processes cennot be used efficiently unless they
are laid out correctly with proper means for treasporting the shoes from one
operetion to tho n:xt. In the olosing room, where uppers are aadé, the most
widoly used type or work transporter is the Eatough trensporter which was
doveloped by Sairn, the Shoe Trade Reseerch Association in England. A signel
on the control panel lights up when any operatinr is down to onme box of work so
that the supervisor can despatch a further box to thet operator, and in this
way the arrnngement of mechinoe is equally suitrble for any sequence of operations
as the work no longer treavele on an operator to operator besis.

In the lasting room the sequence of operations is more standardised and
is not grcatly affected by difforencers in etyle  Transportere, such as this

No. 2 Duo-Rail Trrnsporter, are therefore widely used. Single pair carriages
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fre ~onveyed from onc operator to the ncxt ond wait there until the shoes have

becn processed and started on their woy to the follcwing operatisn.

In » typicel mrchinery leyout plan, the closing room benchee are arranged
along the tr-nsporter. The cutting presses and preparatory operatione are
loorted nbove it, while »t th trp there is o duo-rnil transporter with the
lasting and eole attaching m-chines arrenged s:iound it. It should be emphasised
that, when » now factory is being dosigned, the plant should he selected first
80 that the Lest layout plan can be drawn, end only then should the offices,
warehouses and other areas be sdded and rn architect engaged to design the
building itself. There are repeestod instencos of the unfortunrte consequences
of designing e shoe-factory building first and then trying to put tho mhimry
into a space that is neither the best shape nor size.

The devclopments in machinery, trensporters and planning teohniques,
together with technical advances such #a heet setting, prefinishing amd injection
moulding, heve enabled o vory great improvement in productivity to beo achioved
in European shoe factories in tho last twemty yoars, as oan be apprecirted
when reading the figures to show the incresses in productivity and the reducte
ions in floor space, last inventories and work in progrees that have beon
achieved in the averege British factory.

The most suitable builiing for a shoe factory is undoubtedly o single
storey building with good, natursl lighting and adequate suppl ementary
artificial lighting. The question of the best wutput for each production
line is a complex one, but opinin gemerslly points tn 1200 pairs or 2000 peire
being the best deily output per shift to give good mechine utilisetion and good
control and orgenisation,

The second of tho four M is materials, and intclligibly enough mechsnised
shoc making requires seversl specisrl rew meterials and compononts if it is to
be used successfully. Of course, the uppor loather itself must be ss consisten:
as possible, both in its quality and its substance, for with injsction moulding
techniques consistent upper subst-ncec (s oritical if good mouldinge without
* Bpuo are to be zchieved, To fit in with modern pull tow lasting mechines,
special thermoplastic toe puffs are virtuelly cssential if the adhesion is
not to be spoiled. To take advantage of the brokpert moulding technique,
thermoplestic counter mrterirl is requircd, or if this is not used properly
prepared and moulded fibrebosard counters arc necded. Anothor item required im
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precision mechanized shoe making is good cquality and accurately made press knives
and dies. Steel shanks, either loose for insertion with staples or tacks or
combined with the plastic heel, will be required to fit exactly the contour of the
waist of each style of shoe. Even the various tacks, nails and staples used must
be precision-made so that they can be fod eutomatically by the machines without
interruption.

Modern processes also depend upon specialized hot melt adhesives, some of
them in rod form for better control, upon gpecial plastic compounds and other
finishes and chemicals. Therefore, it is most important when setiing up & modern
mechanizsd factory to emsure that all these materials and components are either
available locally or can be imported from overseas to enable the factory to achicve
the afficiency and productivity of ite counterparts in Burope.

Before leaving the question of meterials brief reference should be made to
the growing use of FVC upper material for lower quality footwear., This is taking
place not only because of the cheap price of this matorial, but because of the
possibilities opened up for high frequency welding and cutting carried out on
such machines as this two station high frequency press. This enables supported
PVC sheeting to ve out, welded and moulded into intricate shapes which would be
costly to produce in leather, and by & recent process 1o reproduce in & single
operation corpley vamps with very good imitations of stitching, punching, graining,
etc. It meems inevitable that these welding techniques will be used to an ever-
inoreasing extent in the manufacture of the mediwa and lower grade shoes and thet
factories vhioh are going to continue to use leather uppers exclusively will need
%o concentrate upon the quality and comfort aspects.

The third M ic manpower, Thig really should include also women power
dbecause quite a large number of women workor's are now employed in Buropean shoe
factories. In the past, they have treditionally worked in the stitching or closing
room beosuse of the lightness and oleanliness of the jobs dcne there, but now that
modern semi-sutomatic machincry ie being increasingly uced there is no real reason
why they should mot carry out many more jobs in other departments of a factory.

As mentioned above, the mechapization of shoe making leads to easier and
quicker training of factory vorkers. In the old days of hand shov making a young
man might be appremticed for mony years before he was allowed to carry out some
aof the more important operations. Now, an inexperienced worker csn be taught in
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a matter of weeks, or even days, how to operate & machinre and achieve the required
quality standards. Nevertheless, proper training of operators is still most
important and in addition, as machines become more ocomplex and more nearly
eutomatic, skilled and trained maintenance engineers beoome of increasing importanoce.

For a new factory being wet up in a country where there is no traditiom of
mechanised shoe making and no existing pool of trained workers, training is a
diffioult problem, It is difficult to find training facilities abroad for machine
operators, but the best answer sesem: to be ome or more of the following.

Mrstly, s techniocal agreement could be concluded with an established factory “
and workers sent there for training and practiocal experience, or soms of their
skilled supervisors ocould be seconded to carry out tr&iaug in tho new factory.
Seoondly, it may be possible to engage ekilled imstruotors from abroad for the
firet yoar or two of operation and use them for training operetors. Thirdly, it
my be possidle for assistance in labour training to be arranged with the help of
the government, or possibly of UNIDO.

When it comes to the treining of maint neers this can usvally b
done with vae help of the mechivery mﬁsﬂ, m mmru company, British
United Shoe Machinery Co, Itd., for example, is part of a large groun of oospanies
situated in many oountries in the world, including Mnlnu and Japan.
Unfortunstely, the volume of business does not warrant the setting wp of further
subsidiary companies or branches in the African comtinent at present,

Technioal kmowledge and training facilities of the principal ocowpanies ia the
@oup are, however, equally available to shue manufacturers in any oountrys A
full renge of oomventional shoe making mechinery is mamufactured and & largs staff
of technioians in leiccster is aveilable to install sachines overseas or assist
with training in our own Service Treining School. .

It is, perhaps, stating the obvious that having found and treined labour it
is very important to retuin them and so cut out wasted treining time, and bere
welfare facilities play an important part. Such things as canteen servioes,
medioal and dental olinios, good working oonditions, sports and mmttml
sotivities after working hours all contribute to a happy working foroe with

minimum time lost and minimum labour turnover.




This leads ontc the fourth M - managoment. This subject alene could, of course,
provide the basis for a series of papers but many of the requirements of good
management of a shoe factory are those which apply to any production unit.

However, because of the complex nature of ghoe manufacturing it is essential
for a manager to have a thorough understanding of the shoe-making processes s &8
to enabie him tc apply his management skills to the full.

Training for shoe factory management is fairly well catered for in a number
of Technical Colleges in Europe. In Britein there are four or five colleges of
téchnology who run both part=time and full-time training courses, of vhich details
are avesilable on enquiry.

Thes» training facilities in Britain are about to be rationalized and within
a few years shoe industry training will be concentrated in two, or at the most
three, oolleges and a new three-year training course is going to be introduced,
vhich will combine technical and specialised shoe indusiry training with genersl
management training. This, therefore, shovld provide the ideal background for
potential managers at any time after they have completed their school eduoation.

Ancther way to acquire mansgement sokills is agein through liaison with an
established factory which can loan managers, provide advice, assistance, patteras,
designs and many other servioes which are difficult for a newly established
organization to acquire.

One of the main tools that are required by shoe factory managers are proper
work transport systems, as referred to earlier. Not only do they serve to convey
ghoes nd cumponents from one foint to another but, when properly used, they
enable the managem:nt to supervise production and quality control much better.

A proper system of producticn planning and production comtrol is esgential
to ensure that labour is not wasted, that floor space is used to the maximum
advantage and above all that the amount of work in progress, and therefore the
working capitel required, is kept to an absolute minimum. Naturally this shorter
through-put time is also a big advantage in giving quicker dslivery to one's
customers. Costing is obviously critical when profit margins are finely calculated,
as they generally are in the shoe industry, and special techniques are needed in
gome cases to cater properly for the very variablc materials that may be used, Por
evample, the number of piccer that can be cut from a skin of leather is not dependent
entirely upon the areas; flaws, the direction of stretch, varying thicknets,
varying colcur and grain all affcet the utilization of the skin if good quality

Lho~s arc to be made.
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A further tool of managemcnt is & good feed-back of information from the market,
and therefore good forecasting of demand and sales for the purpose of btulk buying
of components and materials and efficiont production planning. These are just &
few aspects of management problems which mey have special significance in the shoe
industry.

To summarise, it should not be forgotten that, when setting up a new shoe
production unit, espcoially in 2developing country, production should be started on
s modest scale; preference should, vhers possible, be given to specialisation of
the product line rether than trying to make & little of everything. Naximum
sdvantage should be taken of the many benefits offered by mechanisation and the
latest machinery, materiale and managemcnt methods should be emplayed. If possidle,
s tie=up should be arrenged with an established shoe faotory to obtain help with
manpower training and many technical sspects of shoe design and sanufacture,

When designing the plant, or having it dosigned by the machinery supplier,
the building should be designed round the plant rathor than vice vers. Pimally,
svery sdvantage should be taken of all possible means of training, not only initislly
Mt on & contimuing basis so that knulodpudnktuumumtﬂnthmw
t0 date in an industry vhiich is presently going through a pericd of very rapid
development and change. To assist in this it is 40 be hoped that governments cen
be persunded to holp the long-terw development of their shoe industries by swardiag
scholarships or in other ways encoureging study st techuiosl ocolleges abroad.
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