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zxplanatory nctes

Refsrence to dollars (3) are to United States dollars, uniess otharwisa

stated.
TSC is the Taazania Shoe Company Ltd.

“ention of firm names and commercial products deces not imply the
endorsement of the United Yations Industrial Development Organization (UNIZC.




A33TRACT

As oar:t 27 the orojact "Lezther and laather procucts industTies
davalopment™ (2P/URT'73/310), an expert in Iootwear desizn was sant o In2
Tnitad Rapubilic of Tanzania v zhe Unit2é Yations Industriai DSevalosment
Orgzanizatica (UNID0}, actinz as exscuting agemcy for the Unitad laticas
Deveiooment Programme (UNDP)., Curiag tha thrae-mcnth =issiom, which 2=2zan on
14 Zeptamber 1932, the experc:

{a) Orzanizer = 12-week course in pracrical foctwear cesign and pattern
cuzziag for 12 -~zrzicipants who were nominatad 3 the Tanzaniz Shoe Cempany
vzi. (T3C) (%, ‘lorogoro Shce Companv (3) ancd Zanzibar State Leather Company
(i),

{3} Made racommendazicns Ior lcnger t2rm training aimed zt dasizn znd
oroduct develiopment at TSC;

3ave 1astruccion z2nd n specification and preduct

7 -

desizners {see aniax I.;

-t

traiaing 1

costing whil2 oroduciag 32 manuai 2n costiang IS

(&) Deveicped a ranze of canvas Zootwear that could e cemsicderad It
future production and marketing.

In addition, at the suggestion of the Ganeral Mzmagaer oI TSC 2nd the
intarnational tean le2ader, the expert made suggestions for cost-saving
measures, wirh recommendations for import substitution, and Zor applvi

techniques in specifications and costing operatioms.

°r

The expert carried out these activities mainly ar 7SC, with 2 one~week
operational cour.e at the Morogoro Shoe Factory.

As a measure of the success of the project, over 20C paris of shoes were
sroduced bv participants cf the course, and certain styles were earmarked ZIor
the project.
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INTRCDLCTION

As osarvt 2f zhe prelect "Leather and la2ather oroducts industrias
Zaveicoman D?/URT;TR010), =z 2xpers L Igsotwear desizn was sent T2 the
nizad Res cf Timzania dv fh2 Unizad Yaiicas Incustrial Deveicoment
Jdrzenization (UNIDC), acting as exesuting agency Ior the Unitad Nations
QJaveiopment ?rogramme {UNDP). During the thres-month missica, which dezzaan ¢cn
i Septamber 1282, the 2xper~:

(z) Orzanized a 1lZ-week course in practical footwear <asizn and »attern
cutsing for 12 sarticipants wiho were nominated d5v the Tanzaniz Shoe Cam;anv
Led. (TSC) (4!, Morogoro Shoe Cempany (5) aad Zanzidbar State Leather Company
{(1);

(2) Macde zecommencdations for ionger I2rm trziniag aimed at desizn and
oroduct deveiopment at TEC
(c) Gave i*st*" ction and training in desizn specification and oroduct
> S - b
costing wnile precducing 2 manual on costing Zor designers {(see annex I);

(d) Developed a range of canvas Zoctwear that could de coasidersé ZIov
Zfuture production and markatinag.

In addition, at -che suggestion of the Seneral Manager of TSC and the
intarnational team i2ader, the expert made suggestions Zor -ost-saving
measures, with recommendations for impor: substitution, and for applving new
tachriaues in specifications and costing operations.

Tha expert carrvied cut these actilvities mainiv at TSC, with a one-week
operational course at the Morogoro *hoe Factory.

The participants worked on individual tasks at thelr own pace. Personal
taste was allowed in design matfers but practical considerations in the making
up of prototype shoes taught the more adveanturcuus to De more czautious in later
efforts. Criticism and instruction was mainly on an individual or small group
basis.

Zach participant was issued 2 costing manual with prepared notes for
future treference. The amount of time available for practical application was
limited owing in part to the chronic shortage of certain items, especially irn
the marking up of materials procedures. Specificetions and costing charts
were designed and printed and their introduction on a trial basis was
discussed.

The canvas shoe project was carried out during the last seven weeks of
the mission. A range of s. ‘les was prepared on two newlv available moulds.
Following :n1e original protutype, participants produced over 200 pairs of
footwear. These came under the scrutiny of the Design/Production Committee,
and certain styles were earmarked for early introduction into the production
plans of the Tanzania Shoe Company Limited.

During the course of the project the expert receivad assistaice from the
foliowing persons: A.0. Ngamilo (General Manager) and senior staff and
personnel of the Tanzania Leather Associated Iadustries; ¥.J. Mwailcloe
(General “anager), B.Y¥. Xivuga (Divector of Finance), N,S.{. Tumbo (Director
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TIMNDINGS AND RECOMMENDATICHS

Tindinzs
Training
1 ~he sarticipamts oI the training course workad verr =ari., Thewr lezrned
mech from the instruction and from their own mlstakes 3ac should H2 adles o
use correct procecures in the Zutura. Wcrking in Zroups xelos to overzoma
personal shortcomings and adds impetus to the trainiag SV aveiding stalemateas
and tedious operations. There was also 2z need o9 Suild up a team spirit

Lerween the two manufacturing units, “orcgoro Shoe Company and TSC.
7., The ilevel of education of the participants was good.

Supplv 2f raw materials and equioment

3. The supplv of matasrials is unstable, varying from wear L0 week 2and
suitable alternative sources of supply are difficult Ic find.

4. The tools and equipment available for training are still well >elow normai
international standards. The procurement of simpie personal tools is almost

s
impossible, which hinders improvements in accuracy and quality levais.

Export potential

5. Styles are still well behind competitive international standatés.

Tfforts to upgrade stvies are being made but owing to the ease with which
sales are made on the domestic market and shortages of raw matarials there is
little incentive to attack the problem.

6. There has been no improvement in the supply and variety af sole unirs. Yo
new moulds are contemplated in the near future, SO eXports would be limited o

prefinished leather soles.

7. There are good possibilities Ior exports to neighbouring countries, bdut,
again, the limits of the raw material supplv prevents expansion.

Design and development

8. An adequate anumber of partly trzined design and development personnel from
both factories have now received instriction to an intermediate iLevel.

9. Last making is of concern both at present and in the future, as the
Zactorizss rely heavily on impcrts.

10. Some economies have been achieved by using more natural-type lLinings
rather than pigmented ones.

11. The pace at which knives and dies are produced has been speeded up, and
additional specialized machinery has been ordared.

12. There appears to have been an improvement in the conservacion of
adhesives, but some wastage can still be seen.




13, The malntenance 2nc ruNNiag <¢ ion 2 many zachines s2ems To hava
improved. Considerable difficulcies wera axperienced in ths :icsiag and
aaxing 2f =ha canvas shce samples and trials.

Reccmmencatiaons

1. The time 1s now vipe for major decisicns to de mzie regarding :the
structure and stailing of design and developmenr units at deth TSEC and th
Morogoro Shoe Factorv. This should be done with za eve on curvant proolz
the short term, Iollowed by a longer range aexpansionist oolicv. There ar
adaquate design and develooment personnel on Yo0ard or in trainizg at doth
factories,

e
ms 1T
2

2. The graduates from the courses have aexoperience 1n certain Zunctisn :
and should de zradualliy trzined in selected specizlized areas. Tt should be
remembered that they will still require supervision and assistance whe
oreparing pattarans Icr bulk production.

3. It is still =ssential tc allocata about 51,000 to prccure or repnlace
essential tools and cutting boards.

4. Critical analvses should be made of the impact of rew styles with a view
to achieving maximum economies and improving work flow and productivity.

5. The specification charts need additional tasting. Necessarv adjustments
incorperatad in a new draft.

5. There is still room for further economies, especially in the cutti: - of
raw materials, Tight costing procedures ind cutting performance control woulce
point cut the faults so that steps could be taken to rectify problems.

7. When the heat-embossing machine is installed, a zood deal of thougnt

should be ziven to making full use of its potential in order to relieve tha2
overworked sewing operations,

8. More efforts are required to update the canvas shoe range periodically.
Now that two new moulds have been commissioned, the basic ground work is laid
for a gradual developmeiit over the next year or so.




TRAINING AND PRCDUCT DEVILOPMENT

The desien and -sattarn=cuttilng Coursa2

As part of the long-term tralniag prograrme in the United Repubiic of
zania, twe UNIDC design and pattera-cutting courses, both of thrae mnoaths
ation, wer2 a2ld in mid-1980 and eariy 1932. Thevre ares now scme I3
iring desizners and pattern cutiers ian three facrories, each individual
waving varying degrees of skills, aptitudes, capabilitiss and potential.

sD

av

Durine the period covered by the present nroject, a aumber of these
nd

ar

1]
13

ividuals were abroad taking ccurses in Zurocpe; nowever, four of the
ticipants in the third course, who had also participated in the Zirsc
course, nhad ‘ust returned Ircm aine months trzaining in Izalvy. ALl designers
and cut-ars who 1ave undergzone trainiag should Zform rhe nucleus 2f perscnnel
Sor the design and development oiffices ac thne Tanzania Shoe Companv Limited
and the Morogerc Shoe Company.

with the co-operation of the Training Officer of TSC, a sreliminary
survev was made of the facilities available, and nominees Ior ne course wers
discussad. The classtoom used for the second course in s2arly 1982 was
reactivatad and suizably equipped. New wall display boards were iastalled for
the exhibition of iastructional and zemeral information.

3ecause the level of previous training was sc varied, the participants
were divided into three groups:
Yumber of

Group Prev..us training Participants
e em——
A Participants who had attended the first 4

coursa and had recently returned Ircm
a nine-mecnth course in Europe

-~

B Participants who attended either che

first or second course who had not been
nominated to g0 ro Europe for additional
training
ca/ New participants who had been nominated dy 3

managemer: to fill the remaining places

a/ The participant from the Zanzibar State Leather Company did nct
attend rthe course as two of cthe Company's personnel were already in Zurope.

The activities of each group are described below.

Group A. Each participant was to create desigas and patterns for at
least one stvlie each of men's, women's and children's shoes, based on lasts 1ir
use ot TSC. At least one additional style was to be based on nhand=-sawn
mocassin construction. Macerials were to be chosen from chose readily
availaple.

Group 3. Tasks, set according %o individual zhoice, were to hecome

progressively more difficulc. the goal being to cut a pattern and make a
prototype hand-sewn mocassin.




Groun C. Some bdasic iastructicn was ziven in Iorm curtiag and 2ssential
Jattera-cuzting sriaciplas. Cnca cthis was masterad, eich memSer 3f the zroun
joined 29 with 3 partilcipant Zrom zroup A who monltorad th2 Zdailv 2rsgress =i
zae2 "junior councarpar:z'. This was found £o De a useful qethed I d2vaisy
training abilicy for the Zuture for particijants Ia IToud A,

deac-embossing

During the third week of the mission, the expert Zecame involved ir
assisting the design office of TSC to prenare for the ilastallationm of
heat-embossing and punching machine. One design 2ach for men's, women's and
chiluzsn's shoes was secttled upon and these stvlz2s were zroup zraded ¢
conform to the mest 2conomical approach possible for bulk production, =z

tachnique that T3C had not used defore. The machine will De installed dv a
fully cualified technician upon arrival,

[+})

(D]

Canvas shoe preoiect

The expert found that the styles in production at the zanvas shoe facioTy
have ramained the same over many months, and tiera wer2 no plans for the
introduction of new stvles., Two new and complete sets of vulcanizing mouids
have been available for nearly two vears, but tooling up had been delaved
owing to initial pattern and trial problems. It was explained that the basic
nroblems were that string-lasting machinery was nct avallablie and that the

scitching machinery could not cope with the difficulties encounterad when zhe
mould closed. The solid aluminium last anad a verv osronounced 'bump' toe and
did not easilv allow the rather rigid canvas to coanform to its shape. It soon
became cbvious that it would be necessarv to change the pattarns and to
dispense with those originally adopted,

Ia order to allow the bottom mould of the sole to rise up the feather
edge of the last, the sock seam had to be undercut by a small marzin ranging
from 2 mm to 5 mm. This meant that the periphery of the lasting 2dge of the
upper was considerably longer than that of the sock. In order to counteract
this, a series of 5 "V" cuts were made around the toe area, and this was
zradually perfected until the problen was overcome (see figure I). Once the
departmental heads were satisfied that the trials had proven practical
production possibilities, a range of eight new styles was developed.

The split-bottom mould would not permit anv tvpe of overlay seam or bound
edge as the lip of the mnuld cut iato any proutrusion. The only tyve of seam
which appeared possible was the closed seam. These restrictions placed
considerable constraints on the design nossibilities.

Two participants were selected to specialize in pactern cutting, hand
cutting of uppers ard closing proncedures. Thev proved adle to cope with :the
step-bv-step procedure set up by the expert. This meant registering minor
pattern changes and supervising accuracy at zall stages. Following some three
weeks of trials, six styles (see figure II) were presented to a design
selection committee of TSC, on 1 November. Because of the interest, a special
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Canvas half-cut 2zd Canvas whole-cus wi-n
o . Y. Dlastic facing, “lzun ard winii-og
ranel, wita rlaztic facing = F N &

and binding

vauvas mudguard ang canvas whole-cut wiz:a
juarter, with plastic rlastic facing, flac. 22d
facing aud binding oinding

izure II. 3*tyles sutmitted =o “he design selection committee
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Deeiling was 5:id on O Jovemper £o adoprt & Dpiam Lo lufroduce 2T 12aSC 2one new
stvle. The desizn commiizee decided fo iniziats a trial pitet lins 2f 127
sairs of stvla G, macde on the Ifour sizes of tha moulds {men's and ladies'
sizes 2, 3, 4 and 3 - 30 pairs per size).

Zand grading oL upper satteras was carried out 1a cue l.ssToom and
single~pair size =xi
2f uppers of 2ach size were conpleted by L8 Yovember and were nanced cver =g
che vulcanizing unit for field trials. <Certain difficulties wera encountersad
bv the production unit, but these were outside the control of the »roject
since thev involved electrial and thermostatic faults and also the need for a
formula that would lighten cthe weignt of the rubber sole. The it of the
uppers themselves as well as the fit of the uppers into the DotZom mould was
satisfactory and pattarn problems were overcome. DJuring various delavs, :he
General Manager of TSC was kapt informed.

2ls were completec with ainor modifications. The 3C 3a

-
-3

T~

It is now contemplated that the first stv.e has been converted into 3r2ss
cutting knives. The f{irs:t production run of several thousand pairs has >ee
successfully complated. The second set of vulecanizing moutds (1,309) in s

5 to 11 was assessed and initial pattarn cut Zor a zood fit. This was
achieved ov 15 November, but the scles could aot be testad immediately because
all the stations of the vulcanizing plant werz required for bulk production or
for the above-mentioned pilot lines. Five prototvpe stvles were prapared
ready for submission to the design and production committze. The exper:
advised that a short period of production, sav four weeks, should He allowed
on the 1121 last project before commencing serious production on the 1309
styles.

3
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Prototvpe footwear

The participants showed a great deal of enthusiasm in designing and
producing the prototypes. In cases where there were cbvious technical faults
or bad proportions, the participant was asked to remake the shoe until a
reasonable result was obtained. This process nften took several davs dut
proved well worth while, as the class generally offered their contribution in
rectifying the probrems. The standard of craftsmanship of some of the
prototypes was very good, especially considering the limitations of materials
and components. More than 80 acceptable styles were made up (excluding the
canvas project), which gives some idea of the work accomplishment.

Specifications and costing

Details on specifications and costing are presented in annex I in the
manual "Cost control for the footwear designer'. Some of the participants nad
little idea of what was entailed in costing because many sectors of the
factory are unaware of its importance. The reasons for this may be thar, in
the first place, TSC can sell all the shoes it could produce on the domestic
market, secondly, the competition is almost negligible so tight pricing is not
as essential as in other markets and, thirdly, there is at present no means of
assessing the accuracy of the costing during and after manufaccture.
Speciiication charts were made by participants for some of their styles, and
these were cross-checked by other participants in order to bring out all cthe
details. Some constructive attempts were made to complete costings, but this
was frugtrated in some cases due to the inadequacy of information. The
exercise was very well worth while, if only because it initiated considerable
discussion in various sections of the factory.
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Aanex -

JOST CONTROL SOR TEE FOOTSEAR DESIGNER™

atl pe socnel involved in the cesizn and product develooment oI Icetweszrw
i ant nart in controlling cost, both at the inicial stage when
avol ving aew t;les and during the later stages of production. No matier wnat
size the manufacturiag uni:z - 10 werkers, 100 workers or over 1,700 workers -
the designer's respensibilities remain the same.

{

\UD(T

The desizner's role

The main role of the designer is to satisfy the needs and taste of
present and prospective customers within the capabilities of the factorry. In
order te do this the designer must have up-to-date knowiadze of Ile ZactoTy

and:

(a) The supply of raw materials;

{5) The capabilities of the work-force in respect of ptcduction
targets;

(c) The quality standards that can te achieved;
(d) The capabilities and restrictions of the plant and machinerv.
The designer also bears part of the rasponsidility of helping to make a
A

profit for the factory in order to have future funds to improve the assets
the company and to secure a viable future Ior the wotk force.

£

Financial considerations

The profit element

Th> financial surplus or "profit element” is an essential go-’ e
encire team working in a manufacturing unit, and no one person ¢ .7e it
alone. The major responsibility for the profit e.ement lies in +ds of

the general manager and the financial comtroller. The delegation ot
responsibilities to various specialists calls for good communications and
co-ordination. If the system is not efficient, serious financial losses can
result.

*3y Don Russell, footwear design expert. This manual was prepared as a

guide for personnel working in close association with accountants and cost
office administrations and should not be regarded as comprenensive for use in
specialized training or furctional purposes.




Tiluctuacions 1n arice

thus costing requires constazuat zdjustments. In some cases it is
make intelligent precdictions well iz advance so that the company <:e
suffar c£oo manv set-bacis. This parcicularly applies zo the major comp
sectors such as upper materials, soling materials stc.

The cost of rzw materials and ccmpounencs 2tc. 1s constancly flu
a

(R EIY]

() v

If prices of hides atc. increase cn the world market {because of drought
or disease amorng animals, for example), 1t mav be best for the company to
stockpile some materials. This wculd help ensure continuity of production and
avoid wide fluctuations in the prices of footwear the ccmpany sells.

Where raw matarial prices are falling (because animal rearingz comnditions
have been axcelleut or stocks are large), it is probably best for the ccmpany

to withnold Zurther purchases so =hat it can buv at most advantageous prices.

The desizn scecification

One of the principle functions of a good designer
complete specification for new sample shoes. The speci
consists of three parts:

s to prepare a
ization usually

1
-
-

(a) Items. A specificaticn should contain a check-1iist of all I:ems
used to produce the sample, whether large or small;

(b) Quantities. The quantity of each item used should be given, e.3.,
area of upper leather needed per pair (or per dozzn or per hundred), number of
eyelets per pair. No matter what the price variations, che quantities will
not chenge, or if they do, there should be a new sample and z new

specification);

(¢) Prices. Since these can varv, there should be 2 number cf columns
that can be used when reviszion is necessary. In some orzanizations, an
up-to-date cost list is superimposed over the outdated one, but it should be
remembered that it i1s sometimes useful or necessary to refer back to previous
data cf the changes made.

Reduisitioning materials from outside suppitiers
for prototypes and samples

When ordering sample leathers and components (bottom unit, buckles etc.),
the designer should record the price (delivered nrice to the factory, i.e.,
including transportation etc.) and date, a description of the item and the '
maker's reference number. This informatisn should be kept in a central
register. '

Compiling the specification

4hen patterns have been cut [or a new styles, they normally receive a
style number, prototype number and sample number. In some organizations a
prototype ticket is prepared to accompany the pattern bag on its route throuzh
the factory. This ticket contains much of the information that will
eventually appear on the specification form.




A

Progress ¢ the orotetwpe

As the pratotvpe Or sampi2 shoe progresses through the Varilus
departments, the ticket should de carefully rezd dv the Jepartment nead dr
Zoreman to 3ee what work is required and to coaform if &S tae procaduras. .

fice. The tizksct should de amends:-~

holdup should >e reported to the desizn of
to supply additional informatiom, or to ot
etc., vere not available and othars wer2 su
ccrments cns ’

z where compoaents, such as threacs
bstituted. Spac2s can be ieftr IoT

(o)

(a) TFaults;
(b) pProduction problems that are iikciy to zrise 1a the Zfuturs2;
(¢) =stimated labour costs for each department;

(d) =xtra costs for the utilization of meore méfarials, such 25 cements
etc., than is normal;

(e) Extra costs for extra :iabeur (2.3. extra manual work wnere a
machine can not cope);

(£) Machines not performing to requirements Decause new D&Tts may be
neaded.

In fact, anvcthing that is iikely to impede the smooth flow
the new prototype is concerned should be noted and discus
immediatelv.

oy
r

e
[
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m
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It is important that everyone concerned, even the ind1 -idual operatcrs,
pay serious atterrion to the speedy progress of the prototvpe and its

specification ticket. Correct procedure can avoid many problems and
bottle-necks in future productiorn.

Summary

———————

In summary, the purpose of the specification is:

(a) To give an adequate and accurate description of che assembly of
the sample shoe;

(b) To provide complete information for detailed material 2stimaces;
(¢ To enumerate all components for accurate requisitioning;
(d) To insure that realistic labour costs can be predicted;

{e) To point out possible future botrle-necks or problems in
production by drawing attencion to deviations from normal practice.

Final survev

When the finished prototvpe returns to the design department, all the
reports, comments and cost estimates etc. should be examined by the designer
and changes should be made to rectify serious faults. At this stage it may
also become apparent that the target price for the item is out of line,
calling for major or minor changes in design.
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Customer Tecuirements

2Ty 3ut |izhc no:

t voulc De necessarw
arations or

¢ on specification

Tne prctotvpe mignt satisfy all the needs of the Iac
be in line with what the customer desires, in wnich case
to make a customer's coniirmation sample that includes a:
deviations to suit the customer. Changes should be adjus
chart and the cost should be re-checked.
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3asic elements of shoe costing

Sometimes elaborate and complicatad terms ate used that tend to confuse
the newcomer to this subjecrt; it is hoped that the Zollowing will nelz 2o
simplify some of the terms.

dhen any product is made using a number oI iCems Gr parts, it is logical
to list these items to de-ermine a realistic price for the finished gzoods.
Based on the resulting figure, a sales price can be established. No macter
what the product - bread, a bicycie, a pair of shoes or 100 pairs of shoes -
the procedure described below <aould be followed.

The categories in the costing should be:

Qverheads

Items not ircluded in overheads (advertising etc.)
Tinancial surplus allowance or profit marzin
Materials

Labour

There are various methods to allocate the many expenses within a footwear
factory. A typical example is presented here.

Materials and labour are the rajor areas where the designer can provide
details. The other items Listed abuve are usually the respensibility of the
financial controllers of the company. However, the designer must have some
knowledge of ~hese three items; they are described briefly below.

Nverneads

This is a term used to cover items that are not used in che shoe 1icself.
These which may be a one-time only expense (building construction) or
recurring expense (electricity), include: construction Or rent of factory and
office buildings; power supply (electricity, gas, oil etc. ): insurance;
purchase or rental of machinery; general maintenance; machinery maintenance;
salaries of office and supervisory staff; transport; canteen; and sports
facilities. Overheads are ofren expressed as a percentage of the materials
and labour costs, and this is calculated and added into the total.
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Cther expenses mizht Se for advertising, 2xiil
axpenses IO overseas 2axhiliticns i order Lo arrang
aschines or matarials. An accounts department ustviiLe
expenses 11 15 annual budget, and someone in = a
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Profit marsin

Senior management usually sers profit targets at vegular iatervals,
depending on the trading conditiomns, 1n order to achieve a fipnancial surpius
over the financial vear. From time to time the designer mav de ianformed,
perhaps through monthly reooris showing the periodic Iinancial periormance,
whethes cthe profit target is teing met. The designer's respensibility is
usually small in this sector.

Matarials

Using the orototype ticket, the designer can degin Zo produce a cemple
lis: "¢ ltems used in making the shoe. The most expensive itams will usuai
be t-= upper and soling materials.

Upper materiais

A layout of pattern pieces for all upper parts {vamps, quarters, facinzs
etc.) can be made, usually on paper but scmetimes on the acrual material, o
achieve the optimum utilization of material. (It is essential that the
corract aumber of 2ach piece be used; for example, there may be two vamps,
four quarters, four facings, two caps, two counters and two tcngues,)
Separate layouts must be done for each colour or material. For example, tn2
vamp, quarters and tongue couid be tan leather and the facings, caps aad
counters brown leather; or the vamps znd quarters could be canvas and the
caps, facings and counters suede. Chviously tha upper area layouts must bHe
done individually because the parts cannot be interlocked when cutting for
bulk purposes nor can the material purchasing requirements be assessed where
two or more combinations of type, weight cr colour of material is concerned.
Designers must apply all their knowledge at this stage in ovrder to make a
correct assessment, and constant control checks must be made. (The lavout of
upper parts to assess the area of material required to cut a certain quantity
of pairs is dealt with later.)

Bottom materials

Ahere a moulded or prefabricated bottom unit is being used, the price
should be obtained from the supplier. Where sheet materials such as rubber or
plastic are being used, it is usual to make pattern lavouts to astimate the
vield from each sheet and the cost per pair. Lavouts should also be made
wnere sole leather is being used. Owing to the variations in quality of cthis
natural material, special allowances have to be made fc: waste due to marks or
faulty areas. Often trial quantities have to be cut aud checked Zor quality
Lo determine the effective yield.
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Important components that come under the heading of bottom wuatarials
include iasoles, seat pieces (for moccasins), stiffeners, puffs, welts, rands,
separate heels, shanks and any other item associated with the lastiang or
soling of th2 shce.

Additicnal items

Additioral items include bSuckles, evelets, decorative adormments,
threacs, adhesives, laces, spra2v Zreatments, :inks, dve, shoe Soxes etc. In
some cases orices for individual items are available f-om the supplier, in
other cases an inteiligent estimat2 has to be made e.g. stitching thuead,
whnere a rougn measurement >f the amount of stitching can be ccmpared fo the
leng h of a reel of rhread or cement, wners a trial can be made to ascertalin
how many pairs per tin can be produced. It is usual to make allowances Ior
wastage. I should De stressed that th2 aumber of items per pair of shoes
must be correctly noted; for 2xample, in a single shoe the number of cvele’s
used in each facing migzht be, say 3. This means 6 eyelets per shoe ot 12 per
nair.

Labour <osts

In anv costing, labour costs ave usually divided into direct and indirect
labour costs; because they can vary in different ways, it is advisable to keep
a separate contro. on them.

The amount of labour or work emploved in making shoes can bDe recorded in

several wavs.
possible to arrive at fixed costs for
or training shoe uppers in plastic ot
leather would vary ia price according
and on whether cutting was by hand or
company can build up information that
individual or zroup labour costs.
known as standard costs, which can be
factor.

Past records, for example, will indicate productivity. It is
cartving out certain operations: sport

a similar shoe uppers in canvas or

to the amount of skill and care required
press. After a period of time, a
permits it to make estimates on

Such information can be used in a system

updated periodically using an adjustment

As an example, in 1976 a standard price could have heen fixed for
pulling over toes on a certain tvpe of lasting machine.

In 1977, the cost of

living increased while the productivity remained the same, so an 2ppropriate

percentage was added to the cost of labour.

In 1979 the nerformance of the

machine was improved and corresponding reduction was made in the cost Lut an

upwards adjustment had to be made for

a rise in the cost of living. In 1980 a

new type of adhesive was introduced, which speeded up verformance, so a

further reduction in costs was called

for. 1In each department of the factory,

supervisors should inform the designer of developments that ara taking pnlace
and how these will effect costs in the future.
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Shoes DYeing produced in 2 faczory pass Ircw hand to hand
serson or Irom machine 2 machina, zud, at each stage, ©
serformad., The results of these operaticns will e visu
to the tangidle coastruction of the shoe, for 2xample the c
upger parts, the closers stitsh various parts and the sol2 attatcher
the lasted upper and sole together usiang a press and achesives. D1
costs are the wages of staff wnho perform such operatioms.

.

Iadirect labcur

Indirect labour is wecrk zhat is not tangidle; it is performed 3y, ZIor
example, those who unicad and store the raw materials, aexamine che guality of
the product at various stages, record production Zigures Sr caiculate wagss,
nelp traian new workers, supervise the production line etc. Ia some cases 1t
is not easy to datarmine whether tasks are direct or indirect production
functions, but a decision has to be made. The figure appiied to the costing
for indirect labour often comes from hisforical statistics that are precessad
bv the financial controller and passed on to the cdesizn office.

The dutiss of designers and pattern cutters

Designing footwear that is economical to produce

Designers and pattern cutters should be aware that wnhile thev are
creating new stvlies, they are at the same time creating problems for the
production process decause every style differs.

Minor changes can be dealt with easily. For example, for minor changes
to decorative stitch rows or vo punching effects - assuming the sewing
machines, needles and threads remain the same - need only new marker patterns
to create the desired effect.

On the other hand, where radical chaages are introduced, fundamental
changes may be necessary involving new:

Production lines

Assembly areas

Machines or attachments for existing machines
Materials or components for uppers

Lasts and heels

Sole and heel moulds

Sole materials

Constructions of bottom attachment

Whenever designers contemplate major changes they should work in close
collaboration with the senior managers of the company because many things will

have to be considered, such as:

(a) Extra capital expenditure for new machines, new accommodation ot
work space, nev materials or components, new spare parts, new staff etc.;

(b) Plans for possible new production layouts;
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power and other 2ssential sarvices;
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Additional trainiag or retralalng;
(e) Costiags for new processes.

Designers mav not be personally responsidble for carrviag out the above
duties, but they should be aware of what is being done and should speak up 1i:I
they thirk the project is not likely to meet expectations.

Desizners must be very cost conscious in pre-production planning; they

must take the lead by designing the most attractive aad economical product
nossibla.

Procurement materials and components is usually carried out ia liasom
with the purchasing officer. Designers should be persistent in trviag to
achieve the best quotations on prices and deliverv times.

Continvous control of specifications bv the designers is imperative. 1II
a substitution of materials or components is necessary owing to prccuremenct
difficulties, designers must be notified - indiscriminate substitution could
be disasterous for the quality or appearance of the product, for =2xampls iI a
svnthetic were substituted for leather without changing the adhesive so that
it would be compatable with the materials.

Specification and costing charts

The specification chart (appendix I) shows how detailed designers must pe
in planning the make up of the footwear. Some of the items common to most
footwear can be preprinted on the chart, but a number of emptv spaces must be
left for items vequired for a particular style. The chart in appendix I has

no spaces for prices = it is a complete list of items and quantities needed
for one pair of shoes.

As mentioned above, the amount of upper material utilized in cutting a

style must be accurately determined. This figure can fluctuate considerably,
depending on;

(a) The way the pattern for the style has been cut into separate
pleces;

(b) The way these various parts interlock whea laid out on the
material;

(¢) The way that the upper is constructea by different types of seam
or attachments.

In addition to the specification chart, there should be a costing chart.
Each entry on the specification chart is numbered; this number, the name of
the item or part, the quantity per pair and the price should be recorded on
the costing chart.
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As regards direct labour costs, 2ach process or groud of prac
e antered with the cost. This can be complicated because well av
separate operations could be iavolved in the make up v a single s
Depending on the size of the Zactforv and the Jjegrae of spaciali at
operstive's name mav be recorded on the specification (1
a separate costing sheet may be issuved to capartments (1
that need to reccrd many details (2.g., where the greatest variations take
place, such as the cutting and closing departments). In a small faczory, doth
the uppers and linings may be cut bSv ane clicker, whereas in a larger {actorv
at l2ast three people may be involved, for example an upper cutter, a liaing
cutte:s and a third, less experienced cutter for socks and incidental bdacking
pieces.
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The costing 1s carried out step dv step Zor each segment of work that is
Seing carriad out. Whenever a new process or method oI work 1s intToduced, a
price per piece of work (piece-work price) should be detzrmined. Since
certain operations will have an established standard cost, this figure zan 3=
used for a similar operation on another stvle and the costing »rocess becomes
simpler with time. In an approach called work study, periormed bv work-studv
angincers, the quantity produced in a pericd of rtime is recorded and a cost
calculated at the hourly rate of pay, making allowances for rest periods,
general breakdowns and downtime of machines. (Downtime is non-productive
time, e.z., during the course of, say, one hour's work on 2 sewing machine,
there might be the need to adjust the length of stitch, alter zuides or
attachments, replace or change needles or threads for both shuttle and top
thread, or a mechanical failure could occur. In the case of larger and more
complicated machines, such as injection rmoulders, it could take several hours
to change the many moulds and the colours of the compounds.)

To summarize the procedurs so far, the major responsibilities of
designers should be:

(a) To fill out a progress ticket for the sample;

(b) To examine the finished sample and make adjustments to the sample
and the ticket 1f necessary;

(¢) To complete the specification charc;

(d) To complete the costing chart for materials and components and
transmit to the buying and costing offices in order that quantities and prices
are filled in;

(e) To transmit the specification and costing charts to the financial
control office for cross-checking and for the inclusion of confidential

figures such as overheads, profit margins etc.;

(f) To :msure that the specification and the costing charts receive
the signatures of the respective executives.

Pattern layout and cutting

Designers should examine carefully the paper patterns used in cuctting the
various parts of the shoe. Desigzners must know the type of material to be
used for each part and should check 10w these will interlock on paper.
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A major consideration when cutting material is the
tightness or the amount of stretch of the material. Nurma
should nave a tignt feel or least stratching character’stic when pullad in the
direction of heel to toe. Most woven fabrics have # tendency to be tignt
along the length of the material {known as the warp), to nave a small degree
of stretch across the material (the weft), and to have the greatest degree o:
elasticity diagonally (the bias) (see figure II7). The woven structure oi e

he upper

fabric must be testad by pulliing the material in various directions. wher2
fabrics nave been combined with adhesives, it ecould ocecur that the material
4ill have no stretch at all; this is usually xnown as a "dead" matarial.

Section through wel't

Tigure III. Dizgram of woven material

Xnittad fabrics stretch in many directions, so whether used alone or

covered with a plastic-coated surface care must be taken to produce a zood
result (adequate tests should always be carried out before production
begins).

Examples of layouts are shown in figure IV.

Cutting

From a cutting point of view, fabrics and plastic materials (or
synthetics) can be treated alike when assessing the area needed to cut a
particular quantity. The standard widath of the material should be measured
and a trial layout of patterns either on paper or on the actual material
should be made. Sometimes it is necessary to use various sizes in the layout
to take full advantage of the spread of material during cutting; if all the
largest size pieces are cut first (which is normal practice) excessive waste
would result (see figure I7.D). Two or more pattern shapes can be laid out on
the material if this results in economy. Supervisors should be avare of the
most efficient pattern layouts for a particular style and it should be chei#

' responsibility to ensure that the work is cut in this manner. Some larger
_factories provide diagrams for constant reference oy the many. cuCters.
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ino-her cos: Zactor that must De considera¢ is that oI hand
nmechanized preduction; 2.z., whnen does it Decome 2cconomicaily vizd
copers with a prass xaifa rather cham ¥ hanc. ost fzctsTies as
Sreakeven point - the number oI pairs at which it beccmes advisad
press xnives. This depends upon the labour cesis Ior hand suti:
availabiiicy of skilled labour, the speed of praduction and th2

materials.
Snecial tcols and jigs

Designers can offer ideas for equipment that coul e e
sroduction orocesses, Dased on 2xperisnce zained in making the 3

Material calculations (uopers)

In some countries electronic davices that weould lav osut patterns
economicallv arnd calculate the area of the material raquired ar2 being I2staqg;
however, their usefulness for small companies or developing couafriss he T
to be proven. Thus, it is necessary tc nark up skins or nides to be "sca
or to adopt ome of the more scientific tachniques for caiculations such as the
Russ and Small method or the scientific leather measurement method.

The size assortment may vary from order to orcder. Consequentiy, the
average size must be ascertained Ifor each order fovr cthe scaliag calculation,
for example:

Number of

Size pairs Siza x number
3 10 30
4 20 80
3 30 1390
6 30 130
7 20 14
8 10 2
Total 129 550

The figure 660 is then divided dy 120 to give the figure 53.5. Thus, sizn
5 1/2 (or 6, if no half sizes are being produced) wouicd Se usad for the
scaling.

The Russ and Small method

In this method calculations are maianlv on standard pieces of paper, with
allowances being made for additional factors. In the axample of an OxIore
pattern (figure V), each pattern part of che upper is tracad in the centre of
a separate piece of paper (marked with an X on figure %); the first outline is
then completely surrounded by the same pattern pieces. The pattern pieces
nust not be turned over, the razlacive positions of the pattern pieces must be
aither the same or turned 180° and the pacttern pieces should be positioned
as close together as possible.

To calculate the material needed (called scaling), select anv definite
point A and connect it by a straignt line to exactlv the same position (point
B) on the next pattern facing the same way. Draw a line parallel (C-D on the
next two patterns either above or below) and join the ends of the two lines to
form a parallelogram. This parallelogram contains the area of two pattern
pieces plus waste. The area of the parallelogram is obtained by multiplying
the base A-B by the perpendicular height C-E. A suitable form on which to
record the scaling is shown in figure VI,
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eras pilecss, the irregular outline of the s:
defects (see figure ¥II). Tigurs VIII shows a cria
5 saq {0.36 m~) calfskin, which would vield two pairs of
shoes. TFigure IX shows the percentage of second waste that can be axpect
for gziven pattern and skin sizes. After adding the second waste percenta:
the pattern scale area prepared according to figurs V (Russ and Small sca!
methods), additional allowances must be adasd to allew for variations in
leather quality, shoe sizes and shoe quallty required. These ad’iustments a
made oy establishing separate percentage allowances for each factor and 5v
multiplying the basic allowance by the aggregate of these percentages.
avery leather has its cum special characteristics rhat will require spec
extra allowances, the followiag factors saould Ye consicered: t7pe of
leather, grade or quality of leather and efficiency of the clickers. It i
diZficult to include a figure Zor the efiiciency of the clinkers ia 2 cost
2stimate; therafore, strict control is needed “or Che Iirst two items.
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Tvpe of leather. =Zach tvpe of leacther has its cwn cutting value which
can be expressed as a coefficient applicable to a particular tvpe of ieache
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A table of leather coefficients is shown below, but these figures would have

to be mddified after testing.

Tanev
Black 2rown cciours
Uppers - Calf 1.01 1.02 1,93
Veal 1.01 1.02 1.03
Printed and grain sides 1.00 1.c0 .00
Smooth sides 1.01 1.02 1.03
Grained goats 1.01 1.01 1.01
Glace kid 1.03 1.ca 1.04
Suede calf 1.05 1.05 1.95
Suede splits 1.05 1.05 1.05
Lining - Calé® 1.00 1.00 1.00
Kips 1.01 1.01 1.01
Goats 1.02 1.02 1.02
Sheep 1.05 1.05 1.05

Type of leather
Grade or quality of leather
Efficiency of the clinkers

Leather grades. The quality of leather is based on finish (surface

blemishes or growth marks) tightness of grain, amount of stretch, colour etc.

These qualities will effect the proportion of the total area that can be us

effectively in shoe uppers. The difference between grades is about 5-6 per
cent in quality and price.

Shoe quality. The use of tables and grade difference will take accoun
of the wastage necessary to achieve minimum quality levels, If higher
qualities are to be made additional allowances will e required.
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2 vamps
2 juarters
2 toe caps
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Scaie Size of skin isq £=2/)
oi
sattern 3 = 5 4 7 3 1 L2 L3 20 25 -

{sq fc&)

0.030 22.2 2.7 21.5 21.3 21.2 2l.1 21.0 20.9 20.8 20.7 29.7 ZI5.7
0.075 23.0 22.4 220 21,8 2i.§ 2Ll.% 21.2 2l.1 21.0 20.2 29.3 1IGC.7
0.100 23.8 23.0 22.5 22.2 2i.9 2l.7 2l.5 21.3 21.2 21.0 20.¢ 2G.8
0.125 24.7 23.6 23.0 22,6 22,3 22,1 21,7 21,5 2:.3 Il.1 21.0 290.°
0.150 25.5 24.2 23.5 23.0 22.7 22.4 22.0 2l.7 21.5 2i.3 IL.1 Zl.3
5.175 26.3 24.9 24.0 23.2 23,0 22.7 22,3 22,0 2i.7 2l.% 21.2 L.l
0.200 27.2 25.5 24.5 23,8 23.% 23.0 22.5 22.2 21,9 1.3 1.3 2l.2
90.250 28.8 26.7 25.5 24.7 24.1 23.% 23.9 2.6 22,2 21.8 21.3 IL.3
0.300 30.5 28.0 26.5 25.5 24.8 24,2 23,5 23.0 22,5 22.0 2l.7 Zl.5
0.350 32.2 29.3 27.5 26.3 25.3 2%.9 24,0 23,4 22,83 22.2 21.3 121l.7
0.400 33.8 30.5 28.5 27.2 26.2 25.5 2&.3 23.9 23,2 2.5 II.p 21.9
0.450 35.6 31.7 29.5 28.2 26,2 25,1 23.0 24,3 23.3 22.7 2.3 2.0
0.500 37.2 33.0 30.5 28.8 27.6 25.8 25.5 24,7 23.8 23.0 22.5 2.2
0.550 38.8 34.2 1.5 29.7 28.4 27.5 26.0 25.1 24.2 23.2 22.7 122.3
0.600 42.0 35.6 32.5 30.5 29.1 28.0 26.5 25.5 24,5 2.5 22.9 22.5
0.550 45.3 36.7 33.5 31.3 29.3 28.6 27.0 25.9 24,8 23.7 23.1 22.7
0.700 38.7 38.0 34.5 2.2 30.5 29.2 7.5 26.3 25.z 25,0 23.2 2.8
0.750 52.0 39.5 35.5 33.0 31.2 29.2 28.0 26.7 25.5 24.2 23.5 3.0
0.800 55.3 42.0 36.5 33.. 31.9 30.5 28.5 27.2 25.83 24.5 23.7 23.2
0.850 44.5 37.5 34.7 32.6 3l.1 20,0 27.5 26.2 24.7 23.9 23.3
0.900 47.0 38.5 35.5 33.4 31.7 29.5 28.0 26.5 25.0 24,1 23.3
0.950 49.5 40.0 36.3 34.1 32.5 30.0 28.5 25.3 25.2 24.3 23.7
1.000 52.0 42.0 37.2 34.8 33.0 390.5 28.8 27.2 125.5 2.5 23.8
1,250 52.0 43.8 38.4 36.1 33.0 30.9 23.8 26,7 25.3 4.7
1.500 52.6 44.9 39.5 33.5 33.0 30.5 23.0 25.3 5.3
2.000 52.0 42,0 37.2 33.3 3C¢.53 28.3 27.Z

a/ One square foot (sq ft) equals 0.09 square metres.

Figure IX. Wastage scale
(Percentage)
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Aanex II

PARTICIZANTS I¥ THE DESIGN AND PATTERN-CUTTING COURSE

anzania Shoe Comzanv Led.

Simon Xasembe, group A - Participaced in the first cours- and had nine
months' training in Italy.

Hasnia Waziri,
months' traiaiag in

A - Participated in the first course and aac nine
Samweli Nduguru, Group A - Participated in the first course and naad aine
months' training in Italy.

Charles Masijia, group A - Participated in the firsZ ccurse and nad nine

v

zonths' trainiag ia I:aly.

Arbogasy Kailembo, zroup C - Background ia canvas footwear manufaccure;
sarticipated in UNIDO s:itching in 1382.

ITshy Nassor, group 3 - Attended the first design course.

Susan Mzuwanda, group C.

Morogoro Shoe Company

Hawa Jatim, group B - Attended the second course.
Lawrence Ndunguru, group B.

Christian Novat, group 3.

Salin Mbicky, group C.

Jele Magulemengi, group B.
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