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"our Life is Erittered avay by detail ....
Siaplify, simplify”

H D Thorean

"Sinplify and reduce, simplify and integrate,
simplify and expect resulva®

¥ 7 gohenborger




ABGERACT

This paper presemts the experiences gained in the
inplemantation of the Just In Time {(JIT) philosophy at
 Sopth African factery.

The dnitial chapters discuss the deteriorating
Productivity performance of the South African
Hanufactoring Industry aghinet thelr major overseas
trading compelitors, and the hypothesis ia given that
the use of the JIT philosophy could be of major
benefit in halting, and perhaps reversing this trend.
The basic principles of the JIT philosophy are
summarised apd cospared with the traditiomal approach.

The main ‘portion of &his paper describes the actual
approach taken in & specific JIT implementation.

This 4s done from the broad conceptual considerations,
through the development of genera) sxiteria, to the
detailed analysis of specific problems and eventual
implementation.

A "pefore~and-aftex” evaluatién of the results
achjevaed ie undertaken, end also compared with the
"classical® JIT requizements as Gefined by some
American authorities in this field. N

Smtcnmtprgr P omprt




ICRROWLEDGENENTS

f wonld like to thank the Directors of GEC for their
encouragement to enqage in the research for this
projest, and for their permission to submit it to the
Oniversity.

I would also like to thank the Management and Staff of
GEC Small Wachines Company for tmelr enthusiastic
participation and Involvement in this project, and
particularly the following :

wony Shepperson
Thys Potgleter
Jan _posthuizen
Mo Ahmed

C1ifs Jeffery
Chris ven der Merws
David Noko

Heina Kohlpainter
Steva Heyman

David Cowlishay

gurther thanks should go to: i

Erie Stockenstrom of GEC South Africa
and Professcr Jabn Bichena ak Wits

and of course
Carole Fischer who did all the typing




Page

conTENTS
TITLE PAGE ;
PECLARATION w,
ABSTRACT 5
ACKNOWLEDGEMENTS v |
conTENTs v
ST OF PIGURES vits
1ST OF TABLES xe
3 INTRODUCTION 1
2 PRODUCTIVITY I8 SOUTH APRICA 2
2.1 Genaral Discussion 2
2.2 Areas of Concern 3 ,
Productivity Improvement Projecth 4
3 MANUFACTURING APPROACH s
3.1 fyphoal South Africa™ Approach 5 ’
32 Typlesl Sepanese Kpproach ? -
3.3 Typical American Approach Compared 8 .
with Japanese. N
4 JUST IN WINE PHILOSOPHY " N
[5Y General efinition "




Page E
5 XNVENTORIES " 4
5.1 Inventorigs Main Cause of Waste AL ’
Types of Invantory 5 °g,
5.3 Manufacturing Lasd Pime 16
5.4.  Warchousing Costs 17 .
5.5 Work In Progress Costs ® kel
5.6 Othex Inventory Costs 1 -l
6 QORLITY 19 :
6.1 Quality Costs ~ Traditional View "
6.2 Quelity Managemant Grid 20
6.3 South African Position 2 E
6.4 Quslity Comts - Realistic View 2 N
6.5 Concluaion 24 .
J
1 5. APRICAN MANUFACIURSRS VERSUS 2 PR
IMPORTERS N "
72 2ntroduction S E
1.2 Competitive Strategy 2
7.3 Overall Sosy Leadership , 27 v
74 Diffesontisvion 2 '
7.5 Focus ' »
16 Koquied Strategy 23
7.7 Comparison - Local versus S
Inporter
7.7.1  Baw Materiel Costs 3 J
7.7.2  DPlrect Labour 2 H
7.7.3  Overhead Costs B &




Quality Costs

Import Duty

Transport Costs
Selling Costs
Finlshed Goods Stock
Overall Cost Reduction
Learning Coxves
Summary

Conclusion

GEC SHALL MACHINES COMPANY
DESCRIPTION

ownership

Management Seructure
Scope of Activity
Product Range
Kanufacturing Systems
Proposed System Changes

JIT REQUIREMENTS
(Establishment of Criteria)

General Approach

Inventory Reduction

Quality

Resource Constraints
Aagement Attitudes
mmary

vidg

52




. L]
I
Page e
10 ANALYSIS OF CRITERIA 57 . 8
0y
10.1 Raw Materials 57 &
10.2 (Component Work in Progress s e
10.3 Hschined Components and 59 g
E Bought Outs . -
10.4 °  Sub-Assembly and Assembly 60 3
Work in Progress
10.5  Finished Goods &
10.6 Summary 6 A
10.7  Codclusion ™ -
1 MINI BOTORS- PRELIMINARY L :
INVESTIGATION [
111 production System 65
112 Factory Layout 6
1.3 .supervision 68
1.4 nabour ! 59
1.5 Qualiey .
" statisties n .
1z MINI MOTORS-SYSTEM REPINITION ®
12.1 ntEcAnction ‘ n
12.2 Pactory Layout ”
12.3 Ssystem 8
12.4 krocess Specifications 8
i2.s Statement of Problams 8
12,6 Generalised Solution &




13,7.1

13.8.2

DETAXLED IGVISTIGATION

Rotox Manufactire

Process

Location of Dle cast shop
Cel) Manufacture

Set up Times

Wound Stator Core Manufacture

Taoling

Cail Shooting

Stator Rotox Sequence
su

nvestigation

First Approximation
Second Approximation
+Third Approxination
Conaluaian

fball Manufacture
Aluninium Extrusion
Rolled Steel sheil .
Manufacturing Procedure
2rator Assembly
Brocess

#olucions

“hogts

Rotor Assembly
#rocess
Endshields
Pxocess
Solutions




14.1

bator Asseably
General

Flow Assembly
Integrated Assembly
analysis

Component Marshailing
Layout

Assenbly System

RESULYS ACHIEVED

Sunmary

Inventory Reduction
Guality Inprovement
Intexmediate Tebt

Pinul Assembly

Rewinds

Quick Payback and Meagurable
Sunmary

Quality Payback

Inventory Payback

Improved Output Payback *
Dabour produceivity Payback
Solution to Problems
Capital Inveatment

start small

Keep It simple

Conclusion

Page

TR e




5.1 sommary

18,2 JIT philosophy

153 Zexo Idle Inventory
’ 5.4 zex0 Defects

15.5  reople Development

161 Istroduction
16.2  Lesson
16.3  Lesaon
16.4  Iessen
16.5  Lesson
6.6 Lessan
6.7 Lesson
16,8 Lesson
16,9  Lesson
16.20  Lesson

P Y

1.0 Sumnary

Referencys

"IDEAL" JIP A-LA-ROBERT HALL

16 LESSONS A-LA-RICHARD SCHONBERGER

hppendix A Productivity Indices

T T

ST NN T



Page
LIST OF FIGURES
Figure
5.1 ‘The Real Components of Dead Time 1
8.1  GEC Small Machines Company - o
Relationships
9.2 Management Structure Small Machines a2
company
111 mini-notor production areas &
- pra-retayout
1.2 Notors passed final test 7
11,3 motors rejected final test 7
1.4 stator winding rejects %
115 Stators requiring vewinds 7
11.§  Hours per motor passed final ”
test
11,7 .wages and salaiies per motor 1
produced /
2.1 Mini-motor - new layout a
12.2  Mini-motor production aveas- . 82
post relagout
12.3 Process Chaxt - single phase 8¢ H
motors . . FEN
13,3 Aluminiuw cast zotor 2 i
13.2  Core Shooting simulation ' 105 ‘
13.3 stator and zotor sequencing 10
3.4 Stator and rotor simalation m
13.5  spigotting simulation 12
13.6  stator arilling rig 12 B
13,7  Badshield details 130
13.8  Assambly tray 137
13.9  Assembly conveyor system 29 E
33.20  © component bins 19

i,




stator Work in Progress
Stator winding rejects
Stator rejects versus stator
Work in Progress

Motors rejected final test
Stators requiring rewind
Motors passed final test
Total hours per motor passed
final test

Total Wages and Saleries per
;otor p..duced

Suploded view ~ foot flangs
single phase motor

Biploded view - foot mounted
three phase motor,

Xy

u7

150

153
84

19

200

T
4




LIST OF TASLES Page i 4
wable 4
3.1 Toyota's Kanban Philosophy El "
3.2+ 2merican Fuilosophy 1 S
5.1 Matertal flow 15 e
6.1 Costs of Quality compared with £
Quality Management Maturity
7.1 Elements of Cost Leadership Strategy 27
7.2 Elements of the Differentistion )
stravegy
7.3 Pinancial Performance - South Africen 30
versus Importer
1.4 Hourly employment costs for the Steel 32
Industry
7.5 Rverage Empl .rwut coat for the Sowth 33 .
. african Electrical Manufacturers .
Industry /
7.6 Financial performance - South African 37
nanufacturing . N
7.7 Effect of selling price and cost on 38 i
profitability " (o
7.8 Comparison of learning rates with I
production differences.
8.3 Hotor spacda . @
8.4 Motor components 50
1.1 uist of indicators ~ mini-notor 72 N
produetion
13.1  Operation sequence for stator cores 58
Present set up times - stators 102




Page
13,3 Stator soguence - First approx- 208 .
imation .
13,4 Stator and rotor simulation - 12 HPRG
first approximation 9
13.5 Stator and rotor simulation - " .
. seaond approximation
13,6 - stator and rotor simulation - "
third approximation
14.1 Stator Work in Progress 145
14.2 Change in Work in Progress 146
.3 Improvement in rejects 156 N
14.4 Inprovement in Work in Progress 158
14.5  Inprovement in output 159
1.6 Improvement in labour hours and 62 e
sty : .
6: - domestic product per capita 196
" activity trends in the non 197 .

wgriouleural sectors of the South .
‘frican economy X
Productivity trends in the i 198 N
manufacturing sector of the South
African economy

i




1.0 INTRODUCTION

The writex of thls report is the Director of

Planning and of GEC South
Africa, ond ls a Director of all the operating
subsidiaries of this Company.

Prior to his present position the writer was Managing
Pirector of a Group of Companies within GBC South
hfrica,  namely  Transformers,  Medlum  Voltags

Low Voltage cables,
Measurements and Projects

buring the first half of 1964 it was recognised by the
Beard of GEC South Africa that a nunbar of strateglc
moves would have to take placa in the organisatfon in
order to offset the very difficult times manufactnrexs
were having and to be able to plan for future
potential and growth. ;

Anongst other aspects the following were decided upon:

Management rastructuring of tha Growp of Companies
within 6BC South Africa would include ’:hs appointment
of a Director of Manufacturing who would be given the
responsibility of euswring that the derengths of the
various manufacturing operations would ha enhanced.
This was of prime imporkance as it was recounised that
more and nore of GEC's manufacturing operations were
coming under severe threat from importers. The writer
way appointed to this position.

It wes further decided that the writer, in the first
instance, would conoentrate hie efforts at GBC Small
Machines, & manufacturing cubsidiary of GEC South
Africa.

e
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1.0 INTRODUCTION

The writer of this report is the Diractor of
Manufocturing, Planning and Development of GEC South
Afrjca, and is a Director of all the operating
subsidiaries of this Company.

Prior tc his present position the writer was Managing
bivector af a Group of Companies within GEC Sooth
Afrlos, nemely  Tvansformers,  Medium  Voltage

Bow Voltage cables,
Measurements and Projects

During the first half of 1984 it wes xecognised by the
Board of GEC South Africa that a number of strategic
moves would have to take place in the organisation in
order to offset the very difficult times manufactuvers
were having and te bs able to plan for future
potential and growth. ‘

hmongst other aspects the Lollowing were decided upon:

Management restructuring Of theé Growp OFf Companies
vithin GEC South Africa would include the appointment
of a Director of Manufacturing who would be given the
responsibility of ensuring that the stremgths of the
various manufacturing operations wonld be enhanced.
This was of prime importance as it was recognised that
more and moxe of GEC's manufacturing operstions wers
coming under severa threat from importers. The writer
way appointed to this position.

It was further ducided that the writer, in the first
instance, would concemtxate his afforts at GEC Small
Machines, a manufacturing subsidiery of GEC South
Africa.




2.¢ PRODUCTIVITY IN SOUTH AYRICA

2.1 General Discusafon

south Africa's improvement in productivity has fallen
way béhind that of its majox erading competitors.

TASLE Al shows that mot only is South Africa's cutput
per capita very low in comparison to its majox
compatitors, but the average annual zate of growth in
output per capita in the South African scomomy is also
vay behind.

23 Qismal as is the labour productivity figures, what
is as slemming s the redvction in improvement in
Fixed Cepital productivity. Table A2 shows the rate
of improvement in Labour Productivity in the non
agricultural sectors of the economy.  Improvements
hers in the pericd 1972 ~ 1982 is ‘some 1,2% per
anmom.  Fquivalent figures for Capital Productivity
shov u decrease in productivity rates of sume 2,3% per
annun

Table A3  gives comparable figures for the
wanofacturing  {ndestry, and labour  productivity
improvements amount to some 2,43 pér annuw, whilst
Capital Productivity has fallen by 2,18 per annum
this despite the fact that plant cspacity vtilization
percentages showed no significant change in the years
1972 and 1582 (67,5% and 87,64 rospectively.)

The above has in no small way contributed to the very
high rates of inflation inherent in the country.
There are many structural ressons for this, but
Industrialists are not blameless. Tbe net result is
that bigh inflation, coupled with low productivity is
increasingly affecting the Scuth African

2




manufacturer's ability to compete with international
nmanufacturers in South Africa, never mind in exporte.
These trends, coupled with high birth rates, are a
recipe for disaster.

The current recesston has certainly brought this home
to South African manufacturers, and those who do not
respond to the challenge are likely €0 go out of
business in the next couple of years.

2.2 Areas of Concern

Areas of particular concezn in  Sowth African
manufacturing are:

Inalfferent service

Indifforent dolivery service

Indifforent quality

Slow reaction to changing circumstances

\High prices

Expectation of {nflation :

. onopolistic and oligopolistic base material

suppliers

Lack of adequate skills at all levels

Zack of adequate educatitn at all levels

Emall volume production .

Righ vaciety .
These are not new features, and indead there have been
inprovements over the years, However, the world is
getting smaller and we are no longer belng judged on
Bouth African terms, but against international
sbandards and sona of thase sxe vesy bigh indoed.

Previously the company that performed better than its
local competitor in tha abovo factors, was the more
successful one.  However, very few South African




manufactuxers  compare favoursbly with overseas
manufocturers - and the gap in our pesrformance versus
the overseas manufacturers widens, increasingly to our
detriment.

2.3, Productivity Tmprovement Projects

In genoral, South African managers are aware of these
problems and trends and most, Lf not all, are actively
pursuing varions cest reduction ond productiviey

improvement projecte.  Typical of these could be the
following:
- stady - i
« value engineering ~ ipeentive schemes
~ more economical batch ~ commission echemes
sizing
- better labour/machine
utilisation

- more inspectors
~ QA systems

- factory layouts
- batter handling
- more productive capital equipment, and 2o on.

nfortunately, priorities are difficult to assess. In
South Mirican factorles thers are’ mormally more
projacts thon compotent and ‘trained people. In any
event, dsy to doy fire fighting alvays takes
precodence over long term planning. Furtharmors, so
many projeats are carried out in lsolation to others
that optimom benefit ls seldom roslised.

In the view of the writor the Japanese devoloped
philosophy of Just- In-Rime zaro inventory, is the
most effective way vet developed of assisting In the
cost veduction drive.

i g




3.0 MANUFACTURING ARPROACH

In general, the typlcal South African approach to
wanufacturing varies markedly from that of the
Japanese.  For the purpose of discussion this chapter
ttemises the typical {perhaps extreme?) view for sach
tuo countries,  These listings have no acientific
basis, but are gleaned from, in the case of the South
African approach, the writer's own experisnce in the
manufasturing  industry, and in the case of the
Japanese, from general impressions gained in resdings
(particularly references 3, 4 and 8.

No doubt there are South African manufactursrs who
would be more falrly descrived as a typical Japanese
manufacturer, and some Japanese manufecturers who
enould really be in the Scmth African liating.

Be that as it may, the view given by the writer is
subjective and emotive witheut apology and is merely
an attempt to indicate that the emphasis on approach
between South African and Japanese is significently
different.

3.1 2ypical South nfxican Approach

The South African approach could perhdps ba described
as followe {reference 13).

1. Keep machine tools werking - amortisation
costs aze high.
2., Keep direct labour working, it is a crime to
have idle direot labour.
EN Maintaln machines only when nacessary,
1 too expen
N set up coste are not very high - why waste

good Industrial Engincering time and effort
on what Ls veally only a small pevcantage of

5




total costs when the same effort could raduce
direct labour substantially

Keep defective and re-work costs down. Dmploy
hosts of inspectors to ensure this, but also
wake sure extza stocks are available to cater
for dissster.

South African lebour is bad ~ o the jobs are
broken down to the smallest elements, and the
labouz kept doing the same job day in and dey
cut.  In any event take people on when they
ere needed and lay them off when they are not
This alse saves
untrainsble.
South African foremen

in training ocosts for the

are not competent -
awploy them as progress chasers.

South African suppliers ave the worlds worst
- in  delivery performence as well as
quality; thevefore have high vaw material
stocks, plenty of progress chasers, and goods
.inwards inspectors

Buy for price - feel no compunction shout
changing suppliexs 1f a better deal can be
obtained  elsewhere., Treat suppliers as

adversaries, do mot develop good working
zelationships with theh, they will cnly take
advantage. .

Delivery promises are honcured moze in the
breach than in the cbservance. '

Quality Ls indifferent - ouatomers are not
willing to pay extra for good guality.
Organise work sheps in job-ghop format. It
is too expensive to have dedicated lines, or
too complicated to look at Group Yeshnology.
Loyout workehops with wide gang ways and
plenty of room betweon machines fox Work in
Progross queves

A .




3,2 ?ypical Japanesa

The Japanese approach is somewhat different.

L They keep machiies and labour workiag, but

considor that thora is no point in doing so

purely for good utilisation - all ane is [T

doing is making inventory, and if it is mot W7

for immediate sale, why do 1

2. Preventative maintenance s obligatory -
operatives are alee utilised for routine
magntenance mnd service.

3 Set wp costs are a prine cause of high
inventory - time and effort spent here will
pey handsomely in veduced inventory and
Improved flexibility.

IS Defeats and re-work costs should be zero - in
any event caloulated in parts per million,
.mot paxts per hundved.

s, Quality is the xesponsibility’ of the shop
supexvision end the operatives. The Quality
Control persennel ara thera to assist in this .
regard; cerzy out audits; o trouble shooting
and 20 on. -

s Labour and aupervision aze only as good as .
their mansgement. Training end education aze .
excellant {nvastments. g !

7 suppliers ave only as good aa their

custamars. Long term relationships are .

daveloped with suppliers, encouxagement and

asalstance are glven to them to davelop

Just-In-time nchemes; carry out  proper

quality Control proceduros: gatn matual

loyslty and intardependonce. .

5. Shops are laid out in Group Yechnology format
~ colls exo U ehope foxmation, and all to be
uaed to complete a full camponent or
sub-assenbly.




5. Cheap, hand made dedicated machine tocle are
used extensively in these Group Technslogy

cells.
10. Machines ars placed as close together as
possible.  DLittle space is allowed for Work
in Progress.  Compoments are nnloaded from
.. ome machine, and loaded directly into the
next.
1. Delivery promises are sacrosant.
12, It is cheaper ‘o produce good quality goods

than indifferent quality goods. .

Many Japanese factories have formalised this approach
into the Just-in-Time philosophy.

3.3 Typical American Rgproach
(Compared with Japanese)

$alt Goddard (Refevence ) compaves the Toyota's
Ranban  (sic) philosophy with that of - typleal United
statea Company.

Table 3.1 gives Yoyota's principles, in texms of
various factors. -

wable 3.2 glves the typical Amerivan philosophy
against thesa factors. '




A . oo ila i

Factors

Toyota's Renban

Inventory

A labllity. Every effort mist be
extended to @ avay with it.

Trmediate needs cnly. A minimm
replenishrent quantity is deaired for
oth manufactured and purchased parts.

st tps

Verdors

Co-torkers. They're part of the team.
Mailtiple deliveries for all active
items are expactad dally.

&n extension of his factory,

Quality

Zero defects. If quality 33 not 2008
‘production 15 40 Jeapardy.

Bratgment.
Baintenance

tant and effective.  Machine hrsaicloms

Const
st be mindwa)

Lead Timas

Keep them short. mwpumsaujax:
o! marketing, parchasing and menufactur: !-hq
as it xeduces the need for expediting.

by sus, Changes Are not.
nade untdl consonsus 1S whether or
not. a bit of am twlsting is mvolved
Ihe vital, ingesdtent of “ounershlp”
2
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anerican Philosopty

a0 sssat. I protoots agatost: foreost
exrors, machine problems, late vendor
Goliveries. More inventary iS

Pormulas. We're alweys revising the
optimm ot eize with sone Cornla
basad on the trade-off between the cost
of Anventories and the cost of set up.

ation. , by providing a salection
of jobs, the factary menagenent. has a
opportunity to match up vatying operator
SKiLle ) Conbine
set wps and thus contrilute to the
efficiency of the

Vendors

Mdversaries. Multiple scurves are the
rule, and it's f.ypi.ml to play then
off agatnst each other.

Quatisy

Tolerate scme scrap. W usually track
vhat. the astual ecrep hag been and develop
formilas for predicting it. -

‘Bquigment.
Maintenanca

As yequired, But pot critical because
e have queues available.

Lead Times

he longer the betler, foremen and
purchasin vgents vant more 3 times, o

Workers

edice. New bystens are
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improve productivity,

JUST-IN-TIME PHILOSOPHY

Genexal pefinttion

essence, 1t is the writer's view that the

philosophy provides the hypothesis that “in order to

waste must ba eliminated, that

the maln cause Of waste ig idla imventory; thexefore

to yeduce waste
total elimination of idle
for*.

the

following way

and thus improve productivity the
inventory must he striven
The traditional manufacturing hypothesis iz
Parhaps it can be stated in the

converse of thia.
23

“inventory dis required in order

minimise the effects of uncontrollable events in the
manufacturing environment such as machine breakdowns,

sbrenteeisn,
suppliers, queves, unscomomic

on®,

reject work, fluctuating deliveries, late
suall batches and so

Robext Hsll (refer 3) descrives the ideal of stockless

production as 1

“Eliminating waste of time. Nothing sits.
Eliminating wasts of energy.  Operate eguipment
only for a productive purpose.

Eliminating weste of material. Conv:rt all of 1t
o & produat.

Eliminating waste of grrors
and this is achieved by:

"Producing exactly what is moeded and conveying it
to where it is ncedsd precisely when it
is required.

. Mo rewark.*

TR S



Yasuhirc Monden (Reference {) desoribes the Toyota
production gystem as
"to malntain a continwous fiow of prodects in
factories in order to flexibly adapt to demand
changes. The realisation of such preduction flow ls
called Just~jn-Time production at Toyota, Wnich means
producing only necessary items in a necessary quantity
at 4 necessary time. As a result, the excess
inventories and the excess work force will be
natuxally diminished, thareby achieving the purposes
of increased productivity and cost reduation®.

Richard J Schonberger {Refer 5} describes the Japanese
approsch as:

"the Jspanese cut the wasted hours and wasted
meterials by not allowing large lots of defectives to
be produced.  “fhe maln force that drives Japanese
quality and productivity is Just-in-Time inventory
control®s
i

compare this with the following quotation from
Sohonberger (refaremce 8):

"The typicsl Westers way, by contrest, 1is.to make
parts in lsrge lots - a whole forklift, twuck load -
two weaks worth, maybe. The sacond worker might find
10 per cent to be defective, but he ddesn't care. He
just tosses a defectlve part into a sexap or rework
bin and grsbs another. Thare are enough good ones to
keep him busy, so why complain about defectives?"

Implicit in the J.I.7. philosophy 1s the further
hypothesis that ({Reference 6} “there are only two
types of actlvities or events that can take place in
any envixonments




« thoss that add value
- those that add cast

and that 1t therefore follows that all cost aading
activitiss (or events) must be entirely eliminated.*

TN TR RN«
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5.0 INVENTORYES

5.1 Inventories Main Cauro of Waste

But. why should inventory be hlamed for being the major
cavse of waste?

The traditional hypothesis, as dizeussed in Chapter %
and 4 largely anewers this question. Inventory is
suppesed  to assist in the orderly wanagement process - 5
this it does, but 4n the meantime it not only causea
major costs, but certainly &isgulses or hifes other
majox costs. {

What costs does inventory cause or directly contribute
o7

- cost of capital {interest)

- cxcessive floar space

- excesslve warehousing, plus allied costs

~  damage - the more the inventory lying around, the
greater the risk of damage

- hendling, inventory must be fetehed and carried

- housekaeping s
- obsolescence

- slow reaction to engincering changds
~  stock deterioration

“  ete.
What costs dees imventory disguize or hide?
«  rejects and rework (

~  inventory control
~  lack of control




- shortages
- inacourate forecasting
- ete.

These various aspects will all be covered in dotatl
later.

5.2 Typss of Inventory

Generally speaking there are four levels or types of
inventory holding in most manufacturing activities:

- Raw materials and bought outs
- WLR.

- Modified components and sub sssemblies
- Finished goods,

Goods inwards

Raw materials and
bought outs

w10,

Hachined components, sub
ansenblies and bought
outs

WL

Finichad Goods

Baspatah

<O

EABLE 5.1
MATERIAL FLOW

B
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5.4 Hanufacturing Lead Times S
Manufacturing lead times can be Gefined as the time
required fiim goods inwards to despatch - many costly .
decisions are made on this lea¢ time, which is W

frequontly considered to be fixed ox givem.

Warwick Johnson  (Reference 7) gives & pictorial
description of what he refers to as the ‘real N
components of lead time®, and compares the traditional P
concept of lead time with that of the J.I.T. concept,
Figure 5.1 showe this

Y REAL GOMPONENTS OF LEAD TME




This exomple shows that in the traditional produotion
systems, 13 added valus units are produced during 7§
time units.

The ideal J.I.0. production system gives 13 added
valve units during 13 time units,

If the J.1.7. hypothesis is corzect - "that inventory
adds cost" ~ and that the amount of inventory is a
funotion of manufacturing lead time, Lt can safely be
sald that the costs due to inventory ave &s 13:75 in
favour of the J.T.T. system (for this example}.

5.4 Warehousing Costs
Obvicusly warehowsing is vequired for the material,

component and  finlshed goods stock. Costs amsociated
with warehousing are:

1. Floor space and associated costs Y lighting,
heating

2. Becurity

3. Racking .

4 Mechanical handling ~ in &nd out plus delivery
+o point of use ,

5. Controls - includes record keaping, steck

cheaks, requisitions, delivery fiotes
6. Storemen

7. Risk or redundancy or cbsolescence
8, Risk of damage or detorioxation

9. Aceass

30, ' Location




5.5 Work in Progress Costs

Por work in progress inventory, costs assooiated &re:

1. Floox space between operations to hold Work
.- im Progress
N Ganguaya vo mova Work in Progress from
operation to sporation in the bautch ot

3. Mechanical handling “
A Risks or requndancy 1

5. Risks of damage

& Time lost by operator fetching components for E

next cperation, and then taking it to
subsequent ene :
7. fnacuesaibility of components
1. noreased rick or reject or rework,
particularly serious the later down the chain
of operations the reject is effected or ‘
I

alscovered )
5. cost of lights, Mesting -
0. control costs - papervork ste
5.6 Othor Inventory Caots -
Other coats are: :
1. Cost of financing the idle invantory - [

particularly pertinont in Seuth Africa today.
2 Back of Elexibility.
a Genexal slacknoss ~ 4f lead times are long

and buffer stocks bigh, sttention ta detail

is blured, -

1




6.0 QuALIYY

It would be as well +o coneider in a little more
detall the quality coste inherent in the traditjonal
wanufacturing operation versae the J.I.T. appraach.

6.1 Quality Costs - Traditional View

Tao often, costs of quality are conaidered in a very
Tigid and prascribed way, and this con lnverisbly lesd
to an incorrect appreclotion of the real costs of bad
quality - invariably understated.

Costa of guslity are usvally calculated as (if indeed
they aze calculated at all).

a). Costs of the quality control department
- inspectors
- testers
- Q.A, personnal.

Bl Pireot costa of actual defsctive work and
Teplacenent or Tework.
- material
- alrect labour
- and perhaps some of tho ovarhead coste
associated with these.

However, 1t 1is now cowmenly accepted that these costs
as caloulated are perhaps only the tip of the lceberg.




6.2 Quality Management Grid

Philip Crosby (see refersace 8) in his Quality
Nanagemet Maturity Grid attempts to define Quality
Management Maturity.  His grid takes the form of a
questionnaire, and on completion, the respondee should
be in a position to establish the approximats stage of
Quality Averemess (or maturity) in his Organisation.
Croshy defines 5 stages of maturity, from uncertainty,
through awakening, to  enlightenment, wisdom and
ultimately certainty.  He also hazaxds a guess as to
the actual costs of quality {C~0-Q) in an organisation
deperdiny on thelr level of maturity) and compares
this with what they belleva their costs of guality
are.  the differences are startling.  Table 6.1
sumnariges his views,

stage L Reported €.0.Q  Agtual C.0.Q0.
1 Uncertainty Unknown 208
11 Avakening 2 ‘198
15 Enlightenment 3 1%
v wisdom 6,5 [
v certalnty 2,58 2,5¢
TASLE 6.1

COSTS OF QUALITY COMPARED WITH
UALYTY MANAGEMENT MATURITY

6.3 South African Position

B eypleal South African factory would probably
classify  its  manufactoring/production  maturity
somewhexe botween stage ii and stage ili; i.e. waking
itself wp wxd wishing to be emiighvened.




This company would have a Quality Assurance
Department, with reasonable status, and would believe
that it calculates its costs of detection and rework
correctly and accuzately.

Certainly it knows lts Quality Department's costs, and
it.will measure the direct costs of defect work
reasonsbly accurately - materials and diract labour
(Plus  some overheads, normally those  direstly
associated with the direct labour involved in making
the defect, or those doing the rework) - Total C.0.0.

then as calculated is 3,

Hovever, according to Crosby (and dofng a bit of
extrapolation) actual cost of Quality is probably
closer to 15% of sales. Why the disorepancy?

In order to establish this, one must look at the costs
not included in the C.0.0. calonlation - and these can
be substantial - according to Crosby as high as 9% of
sales moye than is thought - oY 2.1/2 times as much as
5 believedl

6.4 Quality Costs - Realistic View

The probable reason why Quality Costs are not
accurately calenlated le largely due to the difficulty
0f accurately and with reasonable integrity attashing
numbers te the veal «costs of bad quality,
Unfortunately these costs £orm the major element of
Total Costs of Quality. The following lists items of
quality costs vhich are seldom, if ever, included in
the evaluation of quality. (The writer's view).




Obsolescence. The annual provisions put aside
for possible redundancy (and invariably
exceeded). These are very definitely costs
of guality.

5low moving stock - the special offers made
to customers to get rid of excess finished
goods. Nt to mention the storage space .
Tequired or costs due to upsets in stable
pricing arrangements.

Tt is part of traditional chinking to assume
that some defective work will slways be made,
80 batch sizes are increased to cope with any
shortfall in an order completed due to

rejects. The costs given eariier in this o
regard to surplus inventory are definitely
costs of quality in this regard.

caused in the systen
when a batch is found faulty, or made faulty
at a very late stage of completion. Such as
just prior to assembly, when it hae taken
many weeks to get the bateh there, and now in :
order to meet commitment, it will have to be .
hurrled through re-work, Yo the detriment of
311 other jobs in process; some peghaps with
equally high prierity,

The amcunt of time and effort spent by all
supervisors, mansgement and support staff in
nandling crises caused by reject work. These ,
people could be better employed in using their

time to make money for the company, not
attempting o mimimise the costs of rejects.
Alternatively, if defective work is non
existent, the number of the above categories
of personnel could be substantially reduced.




'y
. 5oss of sales {in canctllations ox future .
business: Lo
- Gue to inability to deliver on time N
- due to low quality °
- inability to change guickly in changing R ]
conditions r
~ reluctance to modify against established
- standazds. g
9. Penalty payments ~ due to late delivery, or

incorrect specification. These costs are
seldom, if aver charged to cost of quality, .

n. Extra inventory due to late delivery - never
charged to €.0.Q.

i Lost production or disruption caused by
machine breakdawns due to lack of
preventative maintenance,

3. Costs caused by accidents. /

Furthermore, there are also vast areas of defective
costs that no one makes an attémpt to get to - those
in the administration azeas. , '
2s  mentioned previously, implicit: in the JIIT
philosophy is the hypothesia that there are only two .
avents or activities that can take place:

- those that add value
- those that add costs.




If this hypothesis Was tested throughout the i
organisation, and mot

only in the mamufacturing g
environment,

4 will be easy to avrive at other major
areas of avoidable costs: ;

- credit notes passed
use of long distance telephones instead of oo
telex or letter
mamos typed instead of handwritten
correation of incorrect drawings
attending to irats customers, inetead of y
selling to willing buyers.

6.5 Conclugion o

Theré i no doubt that a single minded approach to the
adoption oOf the JI¥ philosophy by South African .
manufactuzera can put them into & very strond position s

rogarding good quality and the minimization of quality
costs. ’




7.0 SOUTH AFRICAN MANUPACTURERS VERSUS
INPORTERS
7. Introduction

Perhaps it 1s as well to swmarise the preveding
chapters, and attempt o sstablish a stratesy to be
adopted by Scuth African manufacturers facing import
For olarificati local
versus importer, 1is used purely for comparative
puzposes,  The lessons learnt could be equally valid
for internal competitors or for export of manufactured
gooda.

Chapter 2 discusses the general state of productivity
and  productivity improvement within the South African
econony. Some comparison is also oarried out
regarding overseas trade competitors. , The general
conclusion is that South African productivity rates of
improvement are increasing at a lower rate than major
trading portners, and that this is compounded by the
fact that they are off lower bases,

Chapter 3 compares the typical Sputh Africen
manufacturing approach to that of the Japanase, to the
detriment of the South African. ' The ohapter's

is that the phi hy of known,
as Oustein-Time, used in part, or substantdally by
many Japanese manufacturers, could be a xeason for the
asefarencos.

Chapter 4 attempts 'to define the Just-in-~Time
Ehilosophy in genoral torms and roaches the gomolusion
that high dnventory is the main cause of low
productivity and that in order for produstivity to be
improved, ioventory nust be  reduced.




The chapter concludes further that quality ang
productivity are significantly one and the same thing,

Chapter 5 lists the areas of vaste inhevent in
inventory holding,

Chapter 6 discusses the coats of quality, and arrives
st the conclusion that the typical South African
manufacturers quality costa could be 2 - 3 times what
5t is thought to be,

7.2 Conpetitive Strategy

According to Michael FPorter (Reference 9), there ave
three general strateglc paths thst a company can take
0 out perfovm other fiwms in that Industry:

~ overall cost leadership

- @ifferentiation

- foous. ;
Be maintaine that sometimes, but vawely, cam & flym
pursue more than ome of these approaches as its
poimary target.

eI
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7.3 Overall Cost Leadership

Teble 7.1 shows (according to Porter} the implications
of the Cost Loadership strategic thrust:

. Commonty Required Conson
Skills & Resources [ ational

Recuirements

- Sustalned oapital invest- - Tight Gost comtrol
ment and access to

capital

- Provess engineering skills -~ Froquent detailed
intense supervision of cantrol zeports
abour

- Profucts designed for - structured organi.
ease in manufacture sation and

responsibility

- Tow cost distribution - Incentives based

systen an meeting strict

quantity targets.

TABLE 7.1
ELEMENTS Q¥ CUST LEADERSHIP STRATEGY
7.4 Differentiation *

Table 7.2 shows (Porter) the implications of the
Differentiation Strategio Thrust.

B e et



The

gommanly Requived Common
gkille & Resourceg

Requirementa

Strong marketing ability - Strang co-ordination
amongst functions in
R &D., product
Gevelopnent, and
marketing.

Product Engineering

Creative flow.

strong capabillty in

basic research

Subjective msasure

went and incentives

instead of

quantitive measuring

Corporate reputation

fox quality or technow

logical leadership. - Amenities to attract
highly skilleg
labour, ' scientists
or arestive peopla

strong co~operation from

channals.

™aLE 7.2 .
ELBMENTS OF THE DIFPERENTIATION STRATEGY

Focus

focussed  strateqy is any ome of the above

policies, but dlrected at a particular strateglc
market, .




7.6 Reguired Strategy

For the purposss of this report, it will be aseumed
that the hypothetical company under investigatiion
will be concentrating on the focussed strateyy in the
cost leadorship mode.  This means that this Company
will focus on the South Afxlcan market, but will be
competing, mot only with local manafacturerss but alsc
importera, Purtheymore, this chzpter will attempt, in
a supjective way, to demonstrate that the judicious
use of the Just-In-Time philosophy will assist in the
profitable realisation of the chosen strategy.

kS Comparison - Local vexsus Importars

Overseas manufacturers have major advantages over
South Africans - many Of these advantages are
assailable, some are mot.  Rowever South Afrdcan
manufacturers have advantages over imports - some of
which cannot be attacked by importers - or if so, with
aifficulty.  The followlng parsgraphs Siseuss the
appsront disability of the South African versus the
Importer, but most of these digabilities can be
overcome by the judiclous use of JIT philoscphy for
the total company.

Table 7,3 gives a hypothotical comparison between the
finengial perfoxmance of an overseas mamufacturex
importing to South Africa against a South African
manufacturer servicing the South African merket.




1 S.A. Manu-  Difference
Tmportex facture 8.a. en T
Astual 3
Material Costs 33,1 33,0 5,9
Direct Labour 5.1 32,5 7,4
overheads 11,8 29,5 17,7
osts ex Pactory 58,9 81,0 31,0 62%

These costs can be reatated as follows

Mataxial costs 33,0 36,0 3,0
nirect Lahoux 5.0 10,0 5.9
Overheads 3,5 20,0 10,5
Quality 2,8 15,0 12,5

Cost ex factory 58,0 81,0 31,0 528
Duty 15,0 - (15,0)
Transport J.8. 2,5 1 5,0)
Landed Cost 72,5 83,5 11,0 15,2%
selling Costa 13,0 13,0

Interest on
Finished goods
stock 25 3.5 11,0 12,48
TOTAL cOST 85,0 00,0 11,0 12,48

TADLE 7.3
EINANCIAL PERFORMANCE SOUTH AFRICAN
VERSUS IMPORTER

from this tabla it can be seen that the Importer's
costs, with the exception ol Import Duty and
Transport, are alweys the ogusl or better than the
South Africsn, Tt can also be seen that if Import
Duty was not payablo, the South African total costs
would be 15 units worse than represented above. This
would give a total cost penalty to the South African
©f 26 units or 5% worse than the Impoxter.

<,



771 Raw Material Costs

Thess are of great sdvantage to the Importer and can
e considered to be of two types:

{a} Access to world producers and the competitive

- edge thus gained by the purchaser. South
African manufacturers are subjected to
greater  monopolistic  and  oligopolistic
zaw material producexs.  Indeod very often
South Africans directly subsidise exports of
ruw materials by paying export levies, 2t
the very best purchases are at so cailed
International Market levels (london Metal
Exchange}, but gain no benefit fox transport
costs, for locally mined minerals. {Copper is
2 specific case in this regard),

(3] Volume purchasing should always give cost
benefits,  The larger the purchase the jower
the price.

Bowever there are two ways in which batter material
costs can be obtained, and hoth dre JIT relateds

1. There fs o rssson &o Balieve that the local
zav materfal suppliers quality costs are any
better than the machinist ard assembier. Xf
all mapufacturing in South Afsica wore able
o reduce ecrap rates bo those of oversess
mamufacturers, there is no doubt that raw
matorial prices couid benefit.

2 Closer contact with o supplier can bring
mitual bemafit. This fa ome of the side
benefits of JIT - mee Table 3.1.




7.7.2 Birect Labour

Labour productivity in the Industrialised nations is
far greater than South Africas'. Teble Al indicates
this quite clearly. In the writer's view these are in
large paxt due to 5

a) Better methodsy

b Better trainings

B Greater sducation amongst workers;

& Better motivation;

B Hore mechanical and automatic assistance.

Howaver, mone of thesa advantages are unassailable.
Indeed there is one major South Afirican adventage, and
that is comparably low pay levels - and this for all
classes of labour; unskilled to highly skilled. The
other advantage is that improvement from & very low
base is almost inevitable.

i

Table 7.4 shows comparible hourly wage rates for steel
workers in varicus countries (Reference 10).

United States $23,39 R48,00

West Gexmany §13.45 . R6,90

France $12,37 R24,74

Japan s1,08 RSS,0

Britain $9,32 R18,64

south Korea $ 2,39 R 4,78
TABLE 7.4

HOURLY BNPIOYMENT COSTS (INCLUDING BENEFITS)
FOR THE STESL INDUSTRY 1982 FIRST 9 MONTHS

32




Fowever, American steel workers are abmormally highly
paid, and it would appear that the average wage rates
for el ¥.8. manufacturexs was 60% of the above
figure, namely some R29,00 per hour (extrapolated from
reterence 10,3,

South Afiioan wage rates are substantially lover than
these. Hourly rates as st Auyust 1985 (including
benefits) are as in Table 7.5 (source GEC South
Africa).

R2,89 - Lowest pald production workers
R9,80 - Average Artisan
R4,B3 - Average of all grades

TABER 7.5
AVERAGE EMPLOYMENY COSTS_INCLUDING BENEFITS
POR THE SOUTH AFRICAN ELECTRICAL MANUFACTORERS
INDUSTRY. AUGUST 1985

;

77,3 Overhead Costs

The overseas advantages here ré mmerous, and the

following 1is felt, by the uwriter,to be the most

important,

fay Aotual South African costs here are generally
axcessive: :

~ pecple productivity is low (Table Al)

~ costa of fixed capital high, Gue largely to
lowering productivity of capital (fable A3)

~ control costs are generally high, with low
returns. It is the writer's view that
South African induitry attempts to replace
general factory productivity by excessive

contral, ané doee mat  eweceed.

a3




The net effect is that costs increase with
negative benefit factors.

&) overhesd absorption due to volume is &
@ifficult advantage to counter.  However,
Blwood  Buffa  (Reforence 10) denomstrates
quite clearly that economies of scale change
in step functions, and that the secret is to
cperate at close to capacity as possible, an
organisation is at its most vulnerable just
after a guantum capacity upgrading.

7.7.4 Quality Costs

overseas sdvantages here are vast, and the difference
in costs between a South Africen manufacturer and its
import competition could be as much as 10 - 20% of
salling price.

Philip Crosby (Reference 8] states that total costs of
quality vary from a low Of 2.5% to greater than 20%
(of sales), depanding on the Quality Management
Maturity of a firm. The writer believes that it could
be ressonably safe to 2esune that large scale
importers @re on the lower end of the scale, whersas
the average - South Africen menufacturer tends towards
the upper. .

Crosby maintains  that *Quality is Free®, He further
states "No other action a wmanager can take will
qenorate improved operations, increased profita, and P
reduced costs so quickly with so little effort®.

The main benefit of Just-In-%ime is the elimination of
waste through inventory rednction.




If Quality costs are considered to be waste, (and they
are), a reduction of Quality costs from 15% to 2,5% of
eales 15 enough to change a struggling company into a
powerful one. It can be seen from the hypothetical
model lsee Table 7.3) that & reduction of quality
costs of this nature, will place the local
manufacturer costs some 1,5 units lowsr than the
importer,

A further factor to bear in mind is that many overseas
manufacturers are calculating reject rates in parts
per million, not parts per hundxed as iz the case in
Sosth Africa (Rafusuice 5). The paychological impact
of this approach 1s unbellevabls, The fraction one
millionth 1s 10 000 times emaller than the fraction
one  hundredth. To be able to plot meaningful
information using both scales would not be possible on
a linear graph {unless & was some 1 000 metres longl)

1.7.8 Tmport Puty

Most goods manufactured in South Africs are protected
by duty. The asthorities have always been, and mtill
are sympathetic to local manufacturing; however their
patience has “worn thin®.  Up until recently duty
protection has largely been translated inta corporate
profits - very little of it into sbwing fox future
harvesting, particularly high level education and
training.  The fact is duty is there, and the normal
zates of betwsen 20% and 308 on F.0.B. value should be
sufficlent to protect most wanufscturers against the
one single item outside of the local mamufacturers
inwediate control - namely volume, Paragraph 7.7,10
Qiscusses this statement more fully.




7.7.6 Transport Costs

%his (and duty) is the one AQlsadvantage that an
Inporter ouffers in relation to the South African
manufacturer.  8hipping costs are expensive, not only
in. the movement of the goods, but also the paperwork,
the packing, identification &nd so om.

7.7.7 Seiling Costs

superficially there does not appear to be any basic
sdvantage or disadventage for a local or an Importer.
However, - frequently the local manufacturer has the
advantage of market share {in South African markets)
and he should be able to take adventage of it.
Economy of scals apply egually to selling costs as
they do %0 manufacturing costs.

7.7.8 Pinished Goods Stock

South Africa should have the advantage here, given
that all investment in South Africa is subject to
similar ratos of interest. The Soyth Africans’
greatest advantage should, of course, be the shorter
or smallex pipeline from fagtory to customer. To ship
from Johannesburg to Durban should be many weeks less
than from fTokyo to Johannesburg, (followed by further
redistribution throughout the country). %his should
mean that the South African manufacturers should be
able to hold much greater variety of stocks, with
significantly less stock holdings than the Importer.
Not only will this give lower interest payments, but
will assist markedly in the selling and marketing
affort.




Ao,

7.7.9 overall Gost Redustion »

Based on the previous sections (7.7.1 ta 7.7.8}
perhaps it would be instructive to estimate some cost
reductions that could be achieved, via JIP, and i
compare them with the costs as listed in Table 7.3.
Takle 7.6 summarises the results:

South African Manufacturing — Remarks

Costa
Table 7.3 Improved

Haterial Costs 36,0 35,0 +-38
improve
ment
Direct labour 10,0 9.0 108
. improv.,
overheats 20,0 18,0 208
uatie: 15,0 2,5
Cost ex factory 81,0 58,5
puty - -
Transport 2.8 2.8 '
Landed Cost 83,5 67,0 . L
Selling costs 13,0 12,0 7.1/28
Intezest on imprave -
finished goods " ment, g
stock 3,8 1,0, Iavent h
ory red
. voed by
+/-70%
200,0 80,0 o
mported Cost 89,0 28,0
(Table 7.3)
TABLE 7.6
PINANCIAL SOUT)_AFRICAN =




In agfect, not only has the overall cost chain been
reduced by some 208, but the improved cost is some 108
lower than the Importers.

The effect of this cost differential between the local
and  the Importer is significant, By jndicious
pricing, the Importer could now be tewpted to leave
‘the warket, Table 7.7 shows the effect of pricing.

Ipporter South African
fable 7. Table 7.6
salling Price 100 100 100
cost: 89 169, 89
Erofit 1 ° 20
Profit & phLY 0% 20%
Selling Price 30 90 30
Cost. 89 180 80
Profit 1 10} 10
Profit % 1ds 11.19) 11,18

TABLE 7.7
EFEECT ON SELLING PRICE AND COST ON PROFTPABILITY

2t must be born in mind that with the previous cost
situation, the Importer, due to his cost leadership
cosld, Lf be so desized, exert price lbadership, With
the new, or improved costing, the local manufacturer
would exert price leadership.

1t is intoresting ko note that ono of the slements in
compotitive strategy s a facter refexred o as cost
of eoxit (veforence 9,10 and 11), or exit bexriers.
whe cost of exit for an established manufacturer ig
groat.




These costs would inslude retrenchment pay, loss on
resale of capital equipment, run Gown gosts, and so
on.  These costs could be So groat as to canss the
nanufacturer to continue trading Iong after 4% was
visble to o so. On tha other hand, costs of exit to
& trader are far loss, and he wenld exit & market far
quicker than a manufacturer would.

1.7.20 Learning Curves
I¢ would be interesting to test whether, in terms of

learning  for cuxves, the
postulated are contradicted by theoxy.

Zbsl & Hammond (Reference 11) give a formnla for the
experience curva.

g = cataral™” rormula A
where g = cumnlative production to date

n = cumulative production at an
earlier date

0g = the cost of unit g (deflated)

€n = the cost of unit n (deflated)

b = & constant that depends on the
learning rata (see ’l‘ebla 7.4)

From the above formula A, the following 1s derived:

(q/n)-(ﬂnlcq)l/b Fermula B

Ansume now the followings
q » cunmulative production of an
Inportex
n = cumulative produstion of loaal
manufacturer




€g = cost of unit a = 50 (Table 7.3}
Cn = gost Of unit n = 64.5 (Table 7.6},

The folloving tablo uses formala B, and calulates
various values of (a/n) for varying learning rates,
and for {cn/Cq} = 64,5/50,0 = 1,29

Learning Rete 95% 0% g5k 808 758

B 0,074 0,152 0,235  ©,322 0,415
q/n 31,22, 5,34 2,96 2,23 1,85

TABLE 7.8

COMPRRISON OF LEASNING RNTRS
WITH PRODUCTION DIFFERENCES

The interpratation of this table is as follows:

If learning rate for the hypotheticsl product and
industry is 90% say, then it is possible (in terma of
learning cuzve theory) to achieve the cost difference
of 64,5 for the local menufacturé, against 50 for the
Importar (ex  factory costs) if the cumulative
Productlon Of the Importer's principal is mot grester
than 5,36 times the local mamufacturers.

It seems  unlikely that jamy South African

have . rates
comparable With ovorseas production rates %o the
extont shown in Table 7.8, at experience rates less
than 95%.  However, many local mamufacturers dexive
thelr tvechnology from overseas princlpals, and then it
i entirely possible 1in thess cases that the
cumulative production of tha local manufacturer (plus
his principal} {s within these limits proposed in
Table 7.8. .




In effeot this means that the local manufacturer can
have two points on a learning curve; one low down the
cost curva, due to his principals extensive produotion
experience; and two, high up the curve due to his
lesser exporience.  The net result will then be &
compourd type foxmula, {Which is beyond the scope of
this report.)

7.7.21 Summary

To summarise the aboves

%he  only  atructural  advantage the  overseas
manufacturer sheuld have is that of volume. This is a
great fox lacal However,
it is the helief of f. @ writer that the struotural
advantages of the local manufacturex should offset
this:

Inport duty
Tranaport costs

Stockholding

Variety of stockholding
Closer contact with customérs

Maptavion to loval needs and regulremonts
Lawer wage and salary levels

and, porhape as important s all these, potentially
cheap materisls <-but this will reguire an integrated
cvonomic policy for the country as o whola.



















































































































































































































































































































































































































































































































