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Abstract 0

This study seeks to evaluate Stephen Gelb's notion of racial Foniism as a theOry of

industrialisatiq>n in South Africa. The central concern of this study is to assess whether
,

racial Fordism provides a useful basis for understanding the development of industry.
) . ',r

'rue v~jdity of racial Fordism is analysed through a discussion of the conceptual §ttcllgth
of the theory, as well as! through the application of the concept to a case study.,

.i)

A review of t~~\~'literature on Fordism st.ows that Gelb's concept is based on '~~
I Jpietz's version of regulation theory, and especially his theory of Global Fordism,

(\

Gelb's work is based on a reading of UJIl!ll~frzand rests on the assumption that"S:ouili 1\

Africa's patilioflindustriaUsation ls similar to the experience of Western)l economies such
\

as the US:4~>#whose path of development can be described as Ferdlsm, A'bboughilGelb
qualifies the theory to take account of the specifics of the South African experience, he
argues that the defining features of South African Industrialisation can be understood in

terms of the theory .of Fordism,

fit response, I argue that in addition to certain conceptual problems with the notion of
racial Fordisrn, the concept is of limited value in explainmg the development of the pn1p
and paper industry which serves as a case study for this dissertation. The evidence
provided by the case study suggests that the theory of racial Fordism is insensitive to a

" '\ \"1

number of key factors H1l1lcludingthe importance of the -ra. material base, the
detenniDa1~v~of productivity, the role of the competitive regime and the t rt'il~dgesbetween
marl;\Uacruring and other economic sectors. In addition, racial Fordlsm provides an
inadequate analysis .of the nature of the domestic consumptlcn matket, the impact of
racial domination on production and the role of the state, All of these factors are

,)1
important in explaining the development of the pulp and paper sector, Their absence
in the theory of racial Fordism suggests that the concept has important limitations.

Given the llmitatious of racial Fordism I argue that alternative conceptualisations need

to he considered. E~ ahls light, Alice Amsdetl~s notion of tl~\~eindtWtriEili5ation' is

examined. I conclude that this cenceptprovidea a useful basis from which to approach
rut analysis of the process of imJustri~is~~on in SOl\l\thAfri.ea.

)1
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ABSTRACT

/i

Integration of islands of Comf,)uter Assisted Functions Is ber::omlng Increasingly Important In rtlany
organisatin,ns and is being driven by the need Mr Data Sharing and the reduction In Duplication of
Eff9fl in order to achieve an Increasingly competitive edge. Technology Is l(lcreaslngly providing
the means! of taking the "Intagra!ed Organisation" out of the realms of an "Idealistic Orcam World"
Into the harsh en\l;rol1'1/nt of Reality.

The concept of Integrated CompU'L~rAiqed engineering (CAE) I.~discussed, and then soma Critical
sI,JQCt~SS ~m:toro to achieve Mine dl:lgree of GUCCOSS are discussed:

411 Non~tochnical Issues, such as Managoment InvOlvenlent anel th~ need for (:hange In
Organisational Culture, are placed in PCI'Sp(!ctivc,

• Possible "Models" and functions actina on these Models are oxplorAd in some detail and
• Real-world issues Influencing thE) dovetopment of lurgo Intonrated software projoctc:;'1'i~c

examlned. ;;:i

Tho contents of this report are based limtly on experience gained 'in d~veloplng and 1mplomonUng
tho first phase of a large CAF-environment fortha Power StatlonElectrlcal Engineering Department
of F,f:3KOM (namely CEEDS 1); and socondly on .further research undertaken for the continued
evolution of the CEED$ system into a truly "Integrated Computer Aided Engineering Environment'·,

A pragmlltlc approach has been adopted ahd soma comments an9 observations may seem unduly
cynical. This Is because the "FNlut World" shows no mercy towards the IntrusIon of "Innocent bright
Ideas, hoards of momonturnlsss talk and floundering amateufsll, Thi$, Is dernonstratat:'.?y a fallura

(' rate of at loast 76% In attempts to introduce CAE into organisations and no even higher fa,lIure rate
for technologies such as 'expert sy8t(:~ms[MG,' 01]. "

It has been ntt~tnpted to make the slt.l:ly Of..general applloablllty, lIluWative examples and
arguments are based on a largo organisation's envlronrnen; and the caeos project.
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Canve'ntions ()

• IndicaUons of a roference to a paper f';'boo~(, is listed in tlH~chapter on "Refet'encel·and furth$r
reading" (R), are lndlcatf.><tJnbo!dONithin square"brackets "(]". For 'e~ample [M~T011Isa
'reference to the paper listed' as MGT01!, 'xi ' 0" 0.,

II Roferences to othorchapters orseetlon ~ithin.~he,malnreportare indlPa~d bygivIng t~e'ChaPter
or section heading within quotes, b~,boidp~h\tand followed by the ch,~pt~r/$octl()n numbex In
p~J9nthasis, For exampls, tlJ(.)bdosign" (3'.5.1).refers to section 3.5.1 hi chaptar 3.

• Appendixes are numbered as follows: "' c::,o ()
f The first letter .Is an "A" to indicate an appendix; .,

". Th~ second number refers to the chapter In the mair..,report that has the most~~arlng
on the contents of the appendix; 0 ' ~ .)/

(I • Thereafter appendixes are numbered sequentially. )\
OJ;

For example, Appendix A4.3 Is the thlrcl appondix bearing relevatlce to chapter 4,
"• fl~ures are numb~red sitnila,' to appondlxes, only 'hat t~o number of ttl,€! main sectiog within a

chapter Is used and not only tho chapter number; For' eXIf,lple.Figuro F4.B.02 fefers'~ a drawing
used in soction 4.3, Tho figure number is prefixed with an "F~'for figul'Os used In tho rl1Fin repq1
and with "FA" for figures used In an appendix. ,.
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1 Introduction

An .Integrated Computer Aided EnglineerJng ENVIRONMENT consists 01teams of people and
the computer tools they use to carry (Jut their spr'}lf!c (probably Inter-related) Engineering tasks,
In a harmonlous, free-flowIng manner:

An lnlegrated Computer Aided Engineering SYStEM consists of th~ suite of programs and
databases that are capable of suppor~lng the engineering functlon In a cooperative and transparent~manner.

This Investigation will briefly cover:

• CAE In general, (which sets the scope of this Investigation);
• Th& history of the CEEOS system;
• A proposed Deve.lopment Approach;
• High J&velsystem requlrements,

The following will be reviewed In more detail: " '

• Non-technlcal Critical Success Factors (the Human aspect);
• Possible Models to support the detailed Engineering process;
• runctlonallty surrounding the Mod~Is1;and
• Software and System Development/Implementation mspects.2

(1) The chaptersoo"ModelslI and "System Fun~i arestrongly ba'sed on work already com,leted
for the CEEOS project and on worl( currently underway for the continued enhancement of CEeD~.

(2) Some sections of the "Software De\lelopmant and Implementation Aspects" are ~peclf!c to tho
computer envlronmont on which CEEDS Is being Implemented and to the development approach
(namely In-house development). These sections may not be of general applicability but may De
adapted to other ~nvlronments and disciplines. There Is an Incredible amount of common ground
betWeen very diverse applloatlons at a conceptual level.
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2 Integrated Computer Aided Engineering Systems u

• In this chapter;

!Ill Computer Aided EnQinoerlng (CAE) IsudlscussOOfrom an organIsational point of view;
• a brief history of the CeeOS system Is pres~ntadi .,
• critical success factors are highlighted; and
• a tJavoiopment strategy Is proposed.

\1

2.1 GeneralDiscussion 011 CAE

It Isfelt that fully Ihtegrated Information systems ~nQompasslng all Information rFlClulremarrts
of a large organisation (for GXample, Engln!:!t:1rll1g, Market'lng, Sales, Personnel. atc.) are
still futuristic. The technology exists to build such systems, but organlsatJt-l'1s are generally
unable to cope with such a high degree of Integration" Introduction to the conQapts of
Int~gratlon need to take place gradually and ()rg~nlsat!ons MOO to adjust accordingly. One
organlsatlo'1al discipline, namely Engineering, \\Viii be examlnecHnsome detail. EngineerIng
systems can be viewed from a Corporate, l)lso!pllne and a Functional level. Oorporate and
C;~blpline level!? are.diSCUSSOO.. In this chapterwhllf,) tha Functional level Is dal;Jltwith 'i1detaii
In the chapter or. "System Functionality" (5). Fdt the purpose of this study, exampl~s are
extracted from the point of view of a Powor Utility Company (namely ESKOM) and a
paltlcular CAE system (OI:EDS). ' ',. ,

lj q 0

,.. The EI1glne9rlng dlvlslon Is subdivided into Pow, Station F.:nglneer)ng, Tran~}n!~~,o~:\
Engineering and Olstrlbut!or'i:Engineerlng. The lIoperal.ions"funetions are similarly grO(Jp~.\\
Thg ~nglneerlng division Is responsible for the design, construction and modification of
facilities. ina relevatlt Operations divIsions (iro responslbls f6r the rUMlng and
malntenanco of thase facIHtles. The Power Station Engineering depart!'!> ont and the!r
operations counterpart, IIGeneratlon", arG chosen for a rnQre detalleb ! ll'lalysls. The
principles relevant to ~hls "pa.rtnarshlp" are similarly applhable to other slJch partn,grshlps,
as well as to the Interface between functional groups. for example. Power Stations fetJdll'lg
transmission. I., '

(l
2.1.1 CAEal a corporate> level

Th~ followh19 steps desorlbe a typical doflnitlcm. development and production
cycle at corporate level:

1) The Generation Group establishes the requlrenlents for a naw povJer station.

2) Engineering Is approached to establish detailed specificatIons against which
varlous contractors can tendo'r'

3) Contracts are awarded and df)talled design may begin.

4) EnglnE)erlng acts as Interface coordinator between the various contractors.
Engineering also conducts some of the detailed desIgn In-house and can
tl1erafor& be considered as a contractor. '

5) Construction begll'1s and Is coordinated by EngIneering. The majority; of
construction Is carried out by contractors,
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6) Engineering commissions the plant and hands It over to Generation, along with
lhe necessary documentation. \~

~. ,\. ~
7) Ge"eratlon operates and malntaln$'~ha plan); for It~ life time. .) \/

8) Major IT,odiflcatlons or oveihaul~ (for example, Ufe extf,mslon programs) of the
plant would b.~managed by Eritl1naerlng on GeneratIon's behalf.

9) The pl~nt~1IlfInally be decommissioned and d3molls~ed (o'~keptas a muset!m).

The steps presented abevo are a sllTlplification of tho real situation but Qre useful
.Indefining the scope .of ac;l~'Jit!9Sbulng considered for Inclusion In an Integrated

, <bAr~system. S~~ps4,5,6 and Interfaces to i' are currently consldgred viable for a
( detailed Investigatlpn.

(I , ,,;' ,':;, . C)
Areas of actlvltyvJhere it Is felt ~hatcornputerl$ec! tools could be beneflclallncluda:

-. \,;\ ~. j'
a) Englnaerirlg builds up.a large'amount ~f elata relating to the detailed design of

a plant (In the form of drawings, ilstlngs. manuals, ete.). Configuration
management 8f this data 1$ oritlcal, especially" data ralatlng to various
Interacting contracts. (For example: one contraptor supplies the b.J;)lIer,another
builds the support structure, another ~:upplies the control systems for that bollar
and yet another supplios the power to all eqlJipmerl~ on the boiler).

b)GnglMorlng Is also Involved Insome Int~tnaldetailed aeslgn (Refer to paragraph
IIt;AE I';)t an EngineerIng Olsclpllna Level" (2.1.2) for an example).J~fflnletlt
capturing and control of design data Is crltlcai; Design optimisation Is also
Important. II

0) Commtssrbnlng of such farge quantities of complex plant (as found orra power
station) requires a great deal or Information (poInts (8) and (b) above). Stringent
control must, be carried out for sa1ety, quality, project pl,mnlng and progress
monitoring purposes, "

( \

d) Omh~nd·over of tHe plant, Gemmation takes possession of the plant and the
necessary 90cumel'1ta~ion, lhey than have tq.,begin to m8.lntaiothe plant. This

" requlrl3Ellnformatlon aboutthe plant, the ,com~onentsoUhe plant, maintenance
procedures, dla~,,?stlc procedurea and ava~~nbmtyof spare J:'arts.

'(I "
Refer to Figures F2.1.01 and F2.1.02.. (li~''-\ -. 'II

All these activities retj'ulre larg(~ amounts 01data. h,jch of t~~sdata Is vaptured In
electronic form either via a CAD systel'Tl (drawings). simple databases and Vlord
processors or via varlous opplk;ations (e.g. design aids, maln~enance packages,
stores Inventory systems etc.) It would seem very desirable to have the data from
one system available to other systems that r(,quliG It, In an electronically
transf~m:tble state'. This Iswhere the Ideas of systeroJrtegratlon begIn to form. There
are obviously many level~'l)f "Inte.'gratlon" from exchange of flat ASCII flies (at tit •
prImitive level) to totally transpan:mt, single source d~ta usag~ (the ultlmat.ely
deslrablo situation). There are jUstas many levels of "Controll! ovt)rciata Interchange
and Integrity.
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, J)'"

CAE. I~d.a
\t
It

r:

Figure F2,,1.01

"I;, I)

Very brlefl)', thf~lultlmata systom1s OnG 'rJ whIch:
.. all data Is stored in only tt;e appropriate plncas (cllmlnatln~ unneoessary data

duplication and facilitating ~onflguratlon cont)'oI~;
• this data Is accessible by all $ystoms reqlllrlng!·lt. In a transparent (yet fully

controJ';xJj manner; whether that system be CAD, database. word processors,
expertsystem, eto. i' , 1\'\\ '.

Technology (and sti'andardlsatlon thereof) !e, haa;di,~~in the direction where this
scenario may be po~lsible.Managers, users and $o~&:;e da~elopment staff must
Just be ready to expl\';litthe tachnology as it becomes available and must be very
wary about being dragged Into a single vendor's proposed !'solutlons" •

.;~

What would seem tl:) be a sensible appreaeh WIPuld be to estahllsh the desirable
end goal and start working towards It In achlev~ble Incremental steps. ThIs
investigation Is OnG such step. T.\o orca con(;e~trated on Is that of tn-housa
'Electrical Oeslgn activities, electrlCc.11corlGtructlon and the necessary Interfaces to
('ther system$ that have an influence on these a(~tlvitics.
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2.1.2 CAE .~ an engineering discipline level

1he Power Statlpn Electrical Engineering Department '(PSESO) Is responsible for;
amongst ll"nY9ther tasks, thedetalled design and rnan.1gament of: .

1. Th~ A~JXlIl6rYPower Supply system; (which Includes 8V~ltchg"rttransformers.
.. €Imergancy supply equipment etc.};" " c:-.'>

• L\

2. LIghting;
o

II III

3. Certain cabling (e.g. povt(!lr cabies):
\\ t'

4. Cabre Support Structures;
o

5. Certain Contrd $ystarns.

o·

Moint."onct
"'-'''-MSyllt.m

PERWi-C

CAE at" C1

Figure F2:i .03



Equlpr~\9nt requiring power (and their damHs) mug, be 'prqvldod by the \l8.rlQI.lS
contrac\\ors. A supply network Is than designed to meet t~,ase requirements.
Equlpm'lntl control and cabling requirements of the supply network are deflned
and cablf) support structures are deslgnr;)(i t'o meet t~e cabling neOOl\l, DesIgn
documetltatlon Is than produced for construc:tlon ,(and maintenance) purposes.

" During comlructlon. f9adbackfrom site Is used to measure progress and to cotlirol
payments to contractors for work done, On plant hand..over, certain design data
Is loadad '!lto tha me.lnt&nanca package, the EngineerIng Department then
withdraws 8'00 Generation begin theIr task of operating and maintaIning W'laplant.

('. H\ 'J

It Is not Interrjed 'to go Into detailed &:nalysls of the system raqulrements to carry
out these tasks, The Intention here Iff to show the Intetfa~e8 *nd Intoractlons
,between the various syr,1ems lnvolved~'wah the purposl) of settIng too scane for
the "Syst~m Modelsl' and "System Functionallty'~sections belaN•. ir,~CEEDS
Informatlon system. ,servas well as an Qxample, Currently, mq~'" f::J,cctrlcal
Engln$$rlrlg data Is t~sldent InCEeOSand/or on th~ CAD system tofmll.wo& fi(~eds
discussed above. Flgure f2.1.03 provides an oveivlew of the gr;Eos system and
it$interac!.lons with other uyatems. .

(J
o

rhe followIng provlde$ more detail to be refered to along with FIgure F~M .03:

• PERMAC Is the Generation MaIntenance Package (eurchased Package, MVS
Marnframe); ','

It CUG Is the Project Management Packa,UG used by J:ingtneer!ng (Purchased
Package. MVS Malnframe}i . ....

-j C;J

• DIS I. the Engineering OocumaNtatlcl1 Sy~tl)rn (Developed tn"hou~?e. VM
Mainframe. Oracle Oatabase); .

• pMOS Is the Documentation Conllguratlon Managemant system being U$ed on
Ma]uba (duplld'.atlon with OIS'du~ to polltlcsl reasons) (Developed In·h\~U$ej
VM Malnfraf!le. Oracle Oatab888)i

• CAD Is .~heElectrical EngIneering Computer Aided Drafting System \':.,
(Purchased lntergraph software, PC's and VtJ.)(mll'll-computet): \

• PSSU is ~ Power Network,;Ana1ysls Package (Purchased Package, PC ~nd
Apollo workstation basad). "
(f)
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2.2 BriefHistoryof CAE~ndceEOS IhE$KdM .,

Refer to Figure F~.2.01. Initially thewhole onglnaerlng de$Jgn proc')s$ was done
manU3l1y.Oraftlngwas dona manually on drawing beards ~r1(t "sched,ule" Qlst) type
Infor:_natlonwas either kept (lin pre-printed sheets or 1ndi:l!( cards. A CAt) system

.. Wr;:;~..'t,iodUCed In 19~2 and most of the manual drafting gradually mov~, over to (
c: 1.he C~ .Some sectlons, thO.~r.Chlte.ctsfor exsrr.• plo, are stll.' doing manUal.draftIng.
" The S~ system was $lmpfY'~ computerised replacemerlt of drawing, boards.

Sohed' a,type In~ormatlon was pla(:ed on amasy.J"'7~orlay and details manually
entered. At about the same time, Mainframe co •.olpdtGilSwere also Increasingly
!U!3edfor storlng'certaln schedule Information. These facilities started off with punch
card technology and flat fllAs, rooved to on~flm~editing of flat flies, then onto
l"dexGd·SequGritial and Hlorarohleallndaxed*Sequential Databases. ThUleW~$ no
aU!;pmaUocorrelation between CAD activity and Malnfreme data. and In many
cases there Was 110manual correlation either. PC's started to make lnreade In about
1982 and soma pm-actiVe people started to keep indlvldual scheduh!s, lists etc.
This sirtlply compounded the corr~latlon problem and strengthened functional
lsla~dlng. (;":"

[ "
III the early d(~~$of the Majt,lba Power statlon Project (1986), It ~as dlsco~ered
that tho "Al.Ixlllwy ('ower $ol1ooule" al14 the "Cable Schedule" (twq'lrnportanfbas$
docum$ots) war~ on MaInframe Md practically eveeythlng else was on CAD. It was
ihsn that th~ kJea of a set of "Cooperating da.tabases" WEt! established whereby

r data could be "poured" Into the top (Th@Auxlllary Powar SQ;hadulaOatabass) ..Jlltor
Into ~ $et of Switchgear and Tmnsformer databaSeti and down Into tHe Cabit:
Sch~ule Database. Refer to Figura F2.2.02. D

Data In

o

[""--"CAD
RaCK
D•• I~n

CEEDS I.
Figure F2.2.02
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2.2.2 CEEDS I

t-.

(..,ric~CEEDS I was developed on a Cyber 175 using the IPF2 Hierarchical
Ind~xed-Sequenttal Oatabase system and later Fortran A!lvanced Access Methods
(for Increased speed).

Basad on the new ceeos sY$tam/eSKOM made a decision to manage the cable
contract for MaJu~) In-house. Previous power station projects conttactt),d out for
tht$ function. Thl~pro\flded the necessar9 Incentive to get the system workinG

1\ properly, «:

Cable Racking design was beIng done on the CAD system atthattlma and software
for F)ata Q)l,1ractlnn from CAD had become available (1967). An ambitious addition

(\ was made to ceeos to extract three dimensional {3~) racking Information from
the CAD system to enable the optlmlsad routing of Cables identifIed on Ce:S:DS.

. u
The S',"ltem performed :.tdequately In that It produced an Auxiliary Power Schedule~')
Cable Schedule~, Switchgear Schedules, Rack Installation cards and Cabl$ pull,
oarde, One of itemajor contributions though, was thatU had Introduced the division
to "Intagrated ComlfLltSr Facilities". There was extreme resistance to tnls new
technOlogy as tradltlMaV miss were being challenged and the "Black Box" (i1Slik
Srern") syndrome set In. People felt thatthey no longer had milautonomy 9\(erthelr
activities. Despite such feelings. some gegree of acceptance was evldent';'\~ . ~

{I

cm:os I had a number of inherent flaws, many of Which ate contr"~rtory factors
to system failure, (Refer to Appendix A2.1 for details). At th~ lJeg!nnll,~gof 1989, it
was decided that the Cyber was to be decommissioned and replaced with an laM.
The Oracle relat10naldatabasewas purc~)aSedfor the new machine. CEr:OS would
have to move off the old Cyber and Qnl·pt~e new ISM. This was a prime opportUnIty
to carry out a re.c.faslgn .,of tha CEEOiS systsm. This lead to the Cf:eOS II
d&velot)ment, much of which Is detailed In this report. 1)

2.2.3 ,CEEOS n
The Software environment and development methodology standards w~Te
ostabllshed first (In the absence of any existing standards). System Requirements
analysis began In September 1989, Cooing was phased In during April 1990 and
the current system was Implemented br'Dec~mber 1990.

Current Application charactct'lstlcs: (Refer to FIgure F2.2.03.)
('

• This system consists of a "physical modal" and parts of the cabling '1lnMolal
'model". It has rudimentary cable design process facilities built Into the
functions that manipulate c:ablos, ( Rafer to the chapter on "System ModelsI'
(4) for details about these models), There Is a IIl1nk" Into the CAt,) system In
orderto Import Ri.l,~kdesigns and the phy:..llea11ocations (x,y,z coordinates) of
equipment. External data (equipment and cables oaptured by contractors on
CEEOS PC software) can be Imported.
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I)

CEEDS 2~
Figure F2.2.03
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II There Is no automatic access to data in InterfacIng systems. This Is mainly
because they are purchased packages and are residant on a different
maInframe. Necessary Data transfer is via flM flies on a once off or periodic
basis. The Interface Is purely teXl:ua', although data In specified format can be
exported to programs written for the CAD system so that a graphical
representa.tlon can be generate\.'\

e Contractual data modification auditing and system activity loggIng are
available. , ' , J'"

• Documentation production and configuration management facllltle~are
available (but can do with some enhancement). ()

-,

The current Sof!ware '$Itllatlon: Ii 'I

• Th6dracla Relatt(.)naldatabase manager forms the basis of the system. Most
data Qapture Bng manipulation takes PI,ace usIng Oracle products such as
Stflit;'tured QuerY La~9uage (SOL). ~OL Forms for screen fo\~,~, and a'
Fortran/SQL Precompiler for more complex data, retrieval and manipulation.

e Theussr intorfaCe Is (<;>tallymenu driven E)"dhas user sJ)\!clfiC access to me.l'u
options. Flexible query and reporting (acIllUe~ are available that make tf
possible to produce almost '4ny dS$lrad report' and to extract data In al1'l~ic
dQslre610rmat (for exporting to-othet\ systems). c

• Tho ,system has Its own ,.set of 'so~'yare 'configuration management tools
Integrated Into the system. This fct9111thteslimIted automatio softWl\1ie
documentation productlon al1d allows ri~plntenaMe staff to quary the system
to determine th~scop~lof chal~ge for any required rnOdlflpatlol'ts., ' cp

\1 .' ,\ i L:

The system Is stili 9ssBtltlally stand alohe but has reasoni;\bly f1oxlbll3lmportll"g and
exporting facilities. Datl\ transf.er betwMn CAD and caaos :$ still via flat files, The
main restrictIon has beet' nou·transparent,computer envliortments.

Future activities (prie~\: \' ..
',/\1 \\..•." ,',

• The system will ttflgrata to a.mo~\, \!Itable computer platform consIsting of
,networked wort<statlons, high perit.Mflance PC's and the mainframe acth1g as'
".a database server. The flrst stage has already begun With the delivery of a
suitable workstation that Is being coupled to an Ethernet LAN that will
eventually have a Unk,.lntothe mainframe system.

• Creating a CC!'~ist~ntgruphicalfront end for the models~"
• Increasinoly transparent Intei'aG.Uonw.ltn" cooperating systel'l1$ and ttle

establishment of centralised sources of l.omman data.
• Il'r'ttmved Models and l:iunctlonalily.
• Intrtkluction of Artificialintelllgenc9 (Ai) type software for various fUnctions.

~ '!, \

1: '

One of tha ma,l,',~'~"',I7~~"n~kthis Invesllgatlon has boon to gain Insight Into tho
requlrement& (fJ~'.~hesofut1v at;Uvltias. Ij

If (I,

II ,;
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2.3 Crltic~.1success Factors
,

There are a number of factors contributing to the disturbingly high failure rate In trying to
Implemented systems successfully (or eve\'! partially so).

Critical factors can be divided Into:

• Non~rechhlcal Factors such as:
~ Skills training;
• Changes to procedures;
• OrganIsational Structure;
@t COmpany Strategy; and
• Organ!sational culture.

Rofer to tlNolid Technical aspects" '(3) fOi' more detail.

• JI Technolog!cal ructors ouch as:
e p, sound theoretical and consistent foundation (Modol) for tools;
• A sumclently rich, flexlbl,9 and reliable Computer E,wircnmentj ~nd
• System ma~tltalnablIIty and tlllipondability.

Rater to "System Modela" (4)/,!>ystom FunCtl(lff~lit.y" (5) and "Softwltre ana
Devalopment Ilmplemel'ltt\Ucm. ill'pecta" (6) for more detail.

Exporlonce IndIcates that early failures (t'ha O"..a}ority)are mainly caused by non-ter.t\nlcal
losues such as resistance to change and Inability to adjust organisationally. Failures further
dr.lwn the line are Influenced by both teClhnlcal and non-technlcel sspects, The latar Into
the lifO.eye"-, that faults occur, tha more m:ely It Is tha~ lnadequato to1r Incorrect malntenanco
has lead to a "fragilell system, OM that can no longer be modified 10 meet changing
requirements. (The "fix ono bua, create tll1reomore" syndrome).

1\ . ~,'
if )i j!

[t "

2.4 Highlevel OevelOflme~lt Strate!9Y

A strategy that will work needs to bo established. It 1$arctl(,lpated ~ha~there are throe major
wavos 01C:ystcm dQvl~loptrlE.lntthat take place within any organisation.

• The first Is whote Indlvldmilf.i 01 t;mall teams begin to build up their own sets of tools to
aid them In their dOi3lied day-to·cloy actlvitle(i.

• The second Is whore those Individuals and teams bogln to rea.llse that the teams they
interact with also have tools and a lot of commonality exists (data and funotlonallty).
Ooma cooperatcn begins to take place and It l~ realised ti1at a concerted e1fort roust
be made to rationalise the proliferation of small systems. i\

• The third wave Is where such ratlol1all~jatlon hf,l'-, already taken place In raiaUvtily large
"islands" and a concerted E)ffortmust now be made to Int~)oratoat a corporate hwel.
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Tl'mse waves have largo! overlaps and cannot alw~ys be clearly distinguished. Refar to
Figure F2.4.01. ESKOM In general Is currently <:I~ tha beginning of the second wav~,
although some development teams are epproaching the third wave.

CUrrl:ll1t Activities
I ,
, I
I i
I I
, I
: _..dl~~",,"

"j
1/

!lhdividuQI s),.lltems (Islands).
IntegrOt¢d lslarlds.

Lorge sculo, planned Intogration.

Waves of CAE Integration.

Figure F2.4.01

In t~e development of ~i1Ylargo multl·faceted project that Involves ;1ndaffect~ many people,
a sound strategy must be established if any semblance of SUJCClSS Is to be hoped for. Jt Is
extremely important to have a very ctear end goal III order to avold the umovlng goaf pC)~i."
scenario and the "I'll do It my wayll empire buildIng phenomenon.

Tt)sra are essentially two lax~jlemestrategies with a continuum In-between: ..
1. Inltlaily develop Islands of small systems, thor! attemf,lt to centralise and Integrqto them

(Bottom-Up approach); (Jr . . ' " .

2. Gradually create one targo centralised system and then allow de·cent~f!lIsed control
. (Top-Cown approach).

Both of these extremes have glaring flaws that make neither suitable on their own. Using
tho first approach, It Is unrealistic to ex~ect th~ systems to bo sufficiently tot~patlble to
allow integration wlihout major to-designs. Thero Is also the dangor that once t\ $ystem
suits a particular group's Immt"Cilate needs, they will bo unwilling to cooperate 111anyactlvlty
advocating change to their system. A "let the other team changt\ their system" attltudo
could set In.

Using the eecond approach, It could take so long before the system is usable that Individual
groups would revert to tho first method to meet tholr own needs.

The recommended strategllis to att~mpt to use the best of both extremE!'.;[MGT 16]:

1) Start with a few largo Islands. For example, each Engineering discipline (Electrical.
Mechani\!al, Civil. etc.) would be an Island. Generation another;
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2) Establish a global strategy on a centralised basis (to allow tor the third wave) and allow
the Indlv,lduallslands to sort out thelr~wn detail. (Make sure that the organisational body
looking after the Interests of the contrellsed facUlties has sufficient authority to eventually
enforce the use f:>f these facilities by individual Islands).

3) Establish which data needs to be ()entrally accessible and the sources and administration
of such data. I !

r

4) Establish Interfaq~ requlrame!1ts between IEllands. Islands $hould be established that
have clean Interlac;es, Le. ther~~should be as much Independence as possible between
chosen Islands. For example, cllsoiplines should not be oroksn into further Islands, (such
as Process control and Electrical systems, or Boiler plant and Turbine plant) because
of th~high degree of Interde'pl~ndanCGbetween such similar activities. " ",

5) Development can then begin !Indlvldually withIn j~ach Island In such a manner that best
suits the requIrements of ea~hIsland. For example, n1echanlr~1engineers rHay have
more neDd of CAD, facillties and loss need for supporting databasea wharaas with
electrical engine~ring. It mat be the other way around,

There are certain prEHaqUlslte~applicable tQ.thGrecommended approach:

1) The requlrements af the c~!ntra!lsed facilities and tho Inflliiace relquirem9'i'I\s musrbe
- taken Irilto account ,9url:lg '~evelopment. InlUglly these facilities <Ian bo duplicated or

slrnulated within the Indlvldt. allslanos (to faclllt~~tespeedier developmont), but they must
eventually be Intograted. ;i .. ,

,I \, ')

2) The Integratl~tl must be a df~flnlte, planna(Mor aotlvlty, no~Just something that o.\loryone
knows must take plaeo at ~:bmetime or another, but has n~.lmm~d'ilteImportance.

3} Developmont s~ould be gt~'UPed Into phasec In such a ni1nne¢4h:tt Immediate needs
can be met wlthh, as'short j i time as r;ecassary. ProgresslvQ enll~nCE)ments can then be
rTi. ads to the system. $'11 re of thssa enhancements will ll)'bllide the Interfaces to
centralised facUities and t/~lather ISlands. . . ;}'

4) Afloxlbla $~CPGshould J~iestabllehCd and task~ prIOi'!tlSL~t~ suit. . .'
.') lr-·"/ C' - \

) ., .,
5) In order to allow a Syst~H" to, evolve successfully, the foundations upon which further

facllitlf.ls ate built must bf) ..J~N:Y stable. A very"cleur and $tablO phllosClphy must b~
adhered to when oxpurldirg the s'1stern. If this Is not dono, any ci~t'mgeto roquiramlmts
aHho core. system CQuid qause failure In all dependent systems, \Nflut may seem like a
slrnple dedlslon by managi ~ment tQ\"!)II~IWY"l:;hangaa phIlO$Oph~ Icourti Invalidate many
man years of system dov~.lopm!)tlt worl(. Tho "Syst.om Modl~ls" chapter Is an attemptat
establishing such a found ~tJonfor the Power Station Electrical EII1t'1lneerlng i>isoiplln3.

The question may be asked, ''Why not lust skip the second wave and progress directly to
the third more desirable wa, e 7". There are a number of reasons:

,
'.

~ Each wave requlrns a very sound basis upon which to be btJUt. It Is usually the
precoE,'dlngwave that provides such a basis. (Such f! basis CQuid bo purchased at a
prlce, but th~ general C'Jl'gan:isatlonwould lack the neceesary ()ulture. rh~sculture, on
the other hand, cannot be purchased without a radical staff turnover);

• Organisational cl!ltum can very setoom handle revolutlon~ry change, especially In
larg~ orqanlstlons: and

41 <rhe shear lack l'lf pE~opIE:1In the orgarllsat!on experienced In Integrated CAf~
Implementations. (This exportlse will ht:)pefully be built up dul'lrlg pn~ceedlng waves).
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It Is Important to note the following:

• The establl~hment of centratlsed fuolltlons and lnter-lsland interfaces MUS; be
de-polltlolsed. Logic and Information raqulrements must be the drlvlng factors and not
empire protection or personal ambition.

• All parties that could be participants must be Identified and Involv~ In Interface
discussions. This is mainly to prevent unnecessary duplication of faefiitles and data.
Duplication Invariably leads to integrity problems such as having dlffemnt groups
working on the same Job using different and often C(JtlillCW1g Information.

• Company Wide $tal1dards must be established and enforced.
• Phased Implementation must not be ovorioolred because o{,s,upport nowed for old

doslgns uSing! old methods. This has the offoct of Increaslii'g manpower costs for
possibly a !cng period, during which multiple admlnlstratlve systems are supported.

• Implementation speed should never exceed the rate of rotralning of the users of the
syst~ms or the rate at which new administrative procedures can bo esta,\)Hshad.

• nmust bo deelded up·fror;' whether uylven system Is to f$})PP';,~1n~ultlple projects or
whether a framework Is to be developed tha~;could btl ~;Y~~i~}r'-~lttomoaHhe dotalled
needs of an IndivIdual prqJoct. For ~)(amp'aJWOuit1'l' if \n1'b~ i.hlllsed In tha
deslgnai1d constructlon of a new (t"Jmtlff,1;1 as well it' . r.\ :~.;~ldfttcillU\ls. The
fact thdt QliY system tends to be very pr,OjecN:p"~4 ,~,n~h_. 1'er"es~lmated. If
the abllitytocustomll.othe system IS : ..ot prov!ctt/Jj ~~ A thlll~{it1I~lfng.rf!odlfylngan \\
exl~!llngsystem to meet tho reqlilremonts o;alll.~·IIQttifojel:;t could Cue a prchlblUvaly\' ',,)
GXl1E}hsiVeunctertf.\Jd,g. This del·.,.lciEtrnCEt Ol{' ,hI;! ~w'rent $t~te "(if ',fl:ffalrs ls"not'onIY;r~'/
re$trlctep-t~ s¥stqm\~developod for 1s.lgnds b'Jf,tJili~O!Stt1() wool,a Ilegrated syslom;/
For. ell.:'1N\p!e;If on ,pno project it Is decided to COI)tr~wtOL't the ~ ~IQ management
function. and on another project, th!s function: is rrr'lam'tgl.t;Uwithin I '/10 eompenv, Ithen
the speoificatlons for an Island's system as well ~~ most Interl&ces could bo radIcally
different. " \ '

Additional factors to be considered by all partles InvolvecUfi thi3 OEM7Ilopmentof such a
sy$t~mara:

• The ReALITIES of such a system must not be overiookud. The complmdty of such
systems seldom su.rfacas during Initial discussions. Real problems must not be
over-simplified and then e)(pcctatl~.ns placed on a syerom (developed to solve the
simplified problem) to solve the Rea! ;uobJem(s); ,

• The development of such systerna takes substantial tlmo and effort;
• The size of such systems mus~\\lot be under-ostlmated.

-,

Software developers .should pay 'i'ittentlOI1 to the following conslderatlons:

• The system being developed Is a root for Englneors and Deslgnors. not(;I theoretical
o'<91'ClseIn computer mode!lIng.

• Malnt?k.able and Usable sonware must be written. Rather cut back on sophistication
than creating a massively complex system that "falls over" the first time it 1,-;launched
Into tho ret'll world or shatters when It Is attempted to tweak something '1~lthin.Evon
worse Is If the system degrados (or corrupts data) In a manner difficult to detect so that
when It Is notlced th,lt something Is wrong, It's too late.

AU of the above factors should not be taken lightly as they are all major contributors to
system failure.
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3 Non..Technical Aspects

3.1 Introduction

Thora are a large number of factors whlt;h contribute to the success or fallure of CAE within
an organisation. Tho maJorlt!, of these factors are not technlcai In nature. When
management Is thinking of Intr¢duclng CAE systern3",they must be aware of thasa Issues
as tho track record shows very few fully successfulli'hplementatlons [MGT Qi(). The vast
majority o.Uhosa systems werEI doomed to failure, overr before. the qUGStl1~.' of specific
technol0rl'was addressed, sImply because of some !Jeneral mlsccnoeptlo . and myths
about th9 effer.t of Introducing advanced technology Into an organisation.

The following factors will be covered In some detaIl:

• Organisational culture:
• ~itructura (e.g. Hierarchical/matrix):
• ~itrategy (How a(K! why Is CAE Introduced):

• (-,/'.'.1,;

• Managerial rota and(~?mmltment;
~ Changes to procedures:

Ci. • Correct ~~Il'iployeeattitudes (new culture);
'\. Skills training; and

.. Developl.~rs' attitudes.

r

I
I'

'~)

Refar to Flg~!reF3.1.01

Soc:llitot
Cull.ur".CullllrflforChonge

Morl\!!t
Environment

Strategy
101'
CAE
1n'llllemtllltllUon

MOlloQomont Value3
About PtII'lple

,
I
I
• i\
I

Source: IEEE Transactions on Sl"lg!noering Management
August 1989. Vol. 3B, Number J.

Fac+ors if-ell uen cing CAE in an Organisation

~.IAI

Figure Fa. '1.01
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3.2 OrganisationalAspects

3.2.1 organl3atlonalCulture
j

Succsssful Implementation of advanced technological sy~tems can only be
achieved where soclal factors such as Jobcontent, training. Clrganlzational chanqe,
etc. are takan Into account and planned for In advance to Implementation (or at
least during ImplementaHon). c. "

~ ;
t.~W:$$~;~~~i~HI;'t.~~"1t"l:~~;~~"#.~~{;~*"$.~'.X:.~·~·.:¥lImN"'#!lNI~~
p_ The Introduction of technology wHl brIng about automatic
fT') change.
~';;:;~/X::':J..~;~~~~",f.;W';"J.,:W$us..t~~!;~"":;'~~;'~:~i1!~~(;'J;,~~*~~~(~~1#t~~W.;"~;;~7~·;:~.~W.\W$#:$X;~~~~~.W$.;~.~-~"m!>lNll#4~.I#NfiII~
'rho above statement Is one of the major misconceptions abO\lt thO ntroductlon
01' technology. "Lets pu~the system In placa and see what happl~ns"soon leads to
"What's going wrong?, one would swear wa've never dona this Job bafore II". It Is
the Integration of data and functioMlltYj made possIble by the Introduction of a
t~ch"ologlcally advanced system, that erlcoul';;iga and promote change. The
chango Itself must be platlnoo for and orchestrated by management IMGT ()3].
This Is not a job that can be delogatod down. It has also baen shown that mora
su~oss Is achieved In hlf1!1-trustenvironments (allhough there are cases of
.success In low trust onvJromnents),{MGT 02].

CI

3.2.2 Right and wron" reaspo. for the IntrOduc:.tion of CAE

))
o 0
• If th~ Integrated sYstem Is designed to simply automate or replace exl$tll'!~

practice without using lh(\ (lpmputer.s1Inherent benefits. Itwill be an In·effectlva
and expansive exercise far' ~p~ew benefits. For example, using CAO pura')yas
an etectronlc drawing boal''d (for producing neater drawings) or using a
database simply to produce a spaclflc list (previously dane manually) are onl)'
the tIp of the Iceberg regarding tha Inherent benefits of IJslng computor
t\~chnology. Computer technology can create tools, but to gain maximum
benefits it must form an integral part of a t)ompany's culture. rools should not
be thought of as 'rnaehlns systems" but as "Person-machine systei'n$", an
InteL,'ated parmorshlp betvlteen person and computer.

• It,the system Is regarded purely as a capltai·for·Jabour replacement I,e. In tho
hope (~freducing ataff, failure is Inevitable. This Is a favorite ploy of vendors
who advccate the potontlal,of Incredible prOductivity IncreaS9Sl;

j
wh!ch In ~~m!1

can be equated to a corresponding reduction in staff to carry out the current
work load. In many cases trends Indicate Just the opposite (MGT 08]. Roles
change but people aren't roplacoO. An actqillincmaso In labour Is Inevitable If
the now system i~mlsmanaqed and If parallel old systern(s) am maintained for
too long. Trends also indicate that operator and management training Js
seldom adequate to aohleve anywhere near the productivity gains claimed by
vendors. {Most reterences under MGT highlight. the t'\alnlng problem].

• Successful Implementations have been drivon by using new technology as a
strategic weapon, to reduee design cycle times, design more affoc~lvely,
reduce Information conflict and Integrity problems, 1mprovo product quality,
rationalise operat'ons, oto,
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3.2.3 ProductMty and quality

. It CAE has the potential to Increase produc,lvlty and servlco I product quality.
This can be achieved by skillful use of the Inherent benefits of CAE.

• One of tha main benefits Is reduced cycle time. A change in design detail can
be managed far more qy',lckly using CAE than using manual methods. Osslgn
Intogdty also remains Int't;lctwith a good CAe system. A design can ttlprefore
(10 through far mora refinements th~~ previously and thereby Il'I1,provlng
quality. Case studies have shown that reduced.lt~ration time can oftarl pay for
tha InvGstment In technology [MGT 01].' " II

• Time saving due to the concurrent natura of design. made possible j~yCAc,
Is another benefit.· (Ona designer doesn't hall(~ to wdl~fat the com~~t1on of
ons activity before starting another, Refer to "oesign Philos!pphlt.,,,
Procedure., Operations and AdmtO,istratlon" (SA) below). jl'.

• Productivity gatns will Inevitably go t. tlr(lugh an Initial ''IIalley of despai r'. RiJlr~r
toF-lgurt F3.2.01. This Is mainly due to unfamiliarity with the system Indwith
new proceduraa surrounding tnt:! system. Managoment must not overr~tactand
revert back to old methods mtry other chango$ too soon, Such "over 1eoringu
simply leads to confusion and loss of direction. The" lengtb and dept I of this
''Vallay'' are vary dependant on training (tOQ. many prople In training ~ads to
sharp drops In productivity while ins4ff1clant tralnlng prolongs the Pi~riod of
rOOucedpr(.)(juctMty)." II\' :,

o
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Up-front desigl1 v'a Traditional Design

Figure F3.2.02

• ex~)erlan(;e has shown t~t a hlghor quality of prallmlnarl doslgn Is requlrod ()
to best suit computer tools. Refer toFlgure F3.2.02. J.\ Imjor benefit is that
das!gn errors are trapped during the design phase and not left to be sorted
out during construction. Errors are far cheaper to ,corrac.t during design than
aftar equipment has arrived on site and found to be InCcJ01patlbll! wlt~.related
equlpmant",Moving a line on a CAD to Indicate a cable being moved from one
termination to another Is obviously far cheaper than having to uncouple, and
discard an lnconcct cable and then pull and termlnat~ tho new cabla on site.
IIGet It rIght first n!me" attitudes should be encouraged. "

\~, ,..~7

"3.2.4 Differences InUI. nature of wOl'kwhich .ffect Implementation succ •• s.

• Elec~rbl'llcsIndustries (espOClally !nte~wated C~roult (It) and Pdnted Circuit
Board (PCB) production) have soma extremely successful CA,E systems.
Design is highly automated, manufacture Is fed directly from design and tesJln'J
Is almost total~y automated. There Is obviously a vary close link between the
electronics Industry and CAE technology, so it seems logical that thf$ industry
would make maximum use of CAE.

• More traditional cUsclpllnes, such as heavy current, must work harder to
change. The Industry operates within a hIghly regulated environment, andwork
Is usually tender-based. The groups setting up spaciflc:~tlofm,.doing the dl'3slgn
and manufacturing the equlpmont are usually far mmbved and often belong
to different companles. This Is In total contradiction to the cloctronlcslndu$try.
It Is difficult to rationalise ,products Into famillos for multiple use, 10r oxample,
Iltooularlsed switchgear components that can be combined Into various
"standard" combinations (again the electronics Industry Is w~yahead), rh~
organisational structure tends to bo fragmented Into speclallst groups with little
oxpertlse in total system design (MGT 13].

• Hoavy current is also a small market and has not InfluenCe<;(commercial
CA[)/CAE products as have the aerospaoe-, electronics- and automotlve
Industries.
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• Integr.ated onvll'onmants worle best In small;OI'Q0ams with IImltaddesign scow,.
It Is more difficult In companies wlt~lwld(l, scope and low volume and where
products range from components to complete systems.

• Product rationalisation and staridardlsatlpn are neces~ry to,gat the bast G'.1
of OAE systems. If a daslgn can be don~ by simply $Glabtlng and configuring
sultabla pre..cJeslgnoo building blocks, CAE can be extremely successful;
Analysis of the configured system (using CAE) could than be carried out to
optimise tha system. (fha design of eleotrlcal supply ~ystem$ could fall Itlto
this ~tagoty).

3.2.5 ChangeI.continuous , '
, 11

I ; I

TOOay's "Ht"Toohl' Is tomorrow's ''Old Hat", The rate of chang,~J$ Increasing with
time and dttltudes and organisational cultures will have to cop~·'h order to surylve; Ci

Managers must be wary though Qf attempting too much change too quickly. Thera
Is a limit to what an o~ganlsatlon can MOOle ana survIval Is a delicate 9,alanca
botwaan rapid adJustmant and $GIf destruction. -

3.3 Managementrole

The degree of S!.i¢C9SS wtth which CAE system$ are ImRf$mented has less to do with
tachnology than with the management Of tEKlhnology wlthlnthe human and OI'ganlsatlonal
constraints of an of'Qanlsatlon. '

3.3.1 Commitmont to chang, lrom management.

I)

"

Direct Involvamer:t by Manag6r$ Is v!tal. It does not tielp giving lots; of vGrbooo,
verbal commitment with little visible action. I.e. gat the ball roiling, than etand back
and exercise "O'r ms"langth" managoment. This will not work. Tho managers of tha
users of tho syst( ..n must be Involved In the details of the system (Including the (
development). one cannot rely on a system aOOhave no kJea of what It consists
of or how It Is to be used. Managers need to control the development of the $yetam
(thorsby p,~;1~11ngthe nooessary Insight Into what Is Involved) I and they must control
the procedures surrounding the usa of tho systom. There Is a tendency for a gap
to form botwean team leaders and middle management. Unless fllanagement
~omes Involved, Islanding Is Inevltablo and IntegratIon becomes Imposslblo.
Managers are I'(lsponslbl£' for urlaylng the PoIltlcsll In breaking (lown Indapendunt
Islanda of activity. Unless this Is done, any attempt at IntugratlOl'i Is seel) as
meddling In another's affairs and will 00 f9Jectod. '

Managers mu,c~tat least have a basic undorsta:'ldlng of the tS(J:hnology usod bv rAE
systems and they must be trained to manage change due to tho Introduotlon of
Advancoo toc:hnolo\JY. Without such undorstandlng and skills, management
o)(pGCtatl()rlStq'~ to be totally unrealistic. The misinformed elthEtr SG9 computers
as mystical boxee that can do wonderful things at the 'press of a t>Uttonll, or as
"Big Brotharll that messes up tolophona accounts. Povalopm9111t time and effort
tend to be grossly u'1der-estlmatod. A person who has doveloped a small
spreadsheet and perbaps oven written a small BASIC ptogram Is p!acod under tho
misconception that software development Is easy. Dovelopment effort lncreasea
exponon,lally with projoot sizo (SM OS].
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~pectatlons of what the system can do also tend to be overrated. This Is mainly
Jue to "sales pressure" talk from the marketing oriented daveloper. Emphasis Is
p!,aced on me "fancY" feature'.) while the amount of up-front preparation work, to
make use of these features, Is conveniently glossed over. When the system Is finally
implemented. unreaHs~lcdemands are made on the system. System Managers
must be aware of tha details of the technology being used by their subordinates.
If this Is not so, realistic: procedures cannot be established ang the resulting lack
of respect by subordinates wll! load to cooperation problems.

3.3.2 Resource planning

l)

The Introduction of CAE dOGSriot occur overnight. 'It must be plannec: fpr and
resources allocated accordingly. Some factors, duo to tho IntroQuction ot\CAE.
affecting resource allocation lnclude: ,)\ II

\\
/'

• Ra·tralnlng of people. (Refer to the paragraphs on 'I'fralnlng" (3.6) baICW'j)!
i

• Time Invastmunt of kay people In designing and Implementing tho system.
Many people, usually fun', ullocatad to their normal work, will have to spend
quite a substantial amount of time with the system developers and
Implementatlon staft This time Is an overhead and must bo accountlKl fori

• Plan for staff turnover (especially key personnel). Tho Implementation of a
5ys~amcan be soverely hampered by the untimely removal of kay people.
Contingency plans should be made (If resources allow It); (\ (' (

• Tho effects of unions and workforce demarcation need to be accounted for;
• The av~lIo,billty of skilled. manpower must be taken Into account. It Is no good

having a hl·teclrsoluti()n with no people to run it;
• Developmont costs In terms of people, time, hardware and software. This cost

Is a major negotiation point when extornal contractors do the development,
but Is oftM overlooked when In-house development Is dona., .

Ii

3.3.3 Non-traditional 0611gn

Managers must be av/are of lInew (n(in-tradltlonal) mechanisms" In the "design
process. (Refer to tha paragraph on "Procedures and Administration" (3.4.2)
below). People's roles need to be more carofully delimita-r! because what one
person does dlrectly effects his neighbour. Previously, designers would have
worked In Isolation, compared notes at the end of the day, then gone back for tho
next Iteration. The 'joss ot visibility of an Individual's contribution In a centralised,
Integrated environment must be compensated for by other intrinsic rewards,

3.3.4 The import(lnce oR system ownor$hlp

A project champion Is Important. Without pro-activo poople In an organ1$8t!oi1,
stagnation Qnd loss of compotitive spirit results. The Introduction of CAE Is one of
those activities that places strain on an ol'ganlsatlon and someone must create
and maintain tho momentum required for eventual success,
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3.4

Once development is complete, the system is handed over to the "owners" and
software malntalners. These "owners" must be clearty doflned, as someone (an
Individual, or a number of Individuals) must tako responsibility for the system.
Someone must pay for running costs. Those costs Include operations (PPU time,
disc and tape storage), maintenance (ha.rdWare and softwar~), enhf\('Icements,
Insurance, etc. It doesn't make sense spending a great deal on development and
then hoping the systerrl'WlIIlook aner Itself. These costs must be taken Into account
otherwise system degradation Is Inevitable.

, C"
" Deslgll PhilOSophies,Procedures,OperationsandAdl1'l~~"!~

3.4.1 Design Philosophies and practleea

Traditional organisations follow a serial design philosophy. one person's actlvltlas
afe directly dependent on the completion of another person's actlvltb0 This can
ba compared to an "In-Basket / Out-Basl<et" operation. A prollmlnai~' design Is
placed on a drawing. "hls drawing circulates through aUrelevant de$lgn teams for
comments and to give them the opportunity to adjust their part In the total design
and In turn circulatE) this Ii'lformatlon to.alllnterosted parties. Jilis meUlQIl! works
{llild has been done so for quite some time), bUllt Is slow (therefore preventing
many iterations) and It is prone to error. The final touches of gettillC a desl,~~ to
work are carried out In the field. 0

.I

If '.he necessary Intograted tode arc available and the·~aff are adequately trained
In their uso, then multl-dlsclpllne, concurrent des10n Is posslbf~.Any work dona by
ona team Is Immm.ll.utely accessible to all other teamS', who ,twa then abl~ to add
their contrlhl,!tion (largely In parallel). Each team does not havo to collect and
collato Informi~t!on ftOm all the other teams for theIr own purpose, The proliferation
of lor..ally stot~1 oUl.oM~t6Information Is. large!y eliminated. When one teaM
wants to modify a design h~~ould compromise another team's work, tha system
can detect and prGvont such c..:"'5hes.This enforcos Improved communications,
as tho building up of the total design Is now everyone's responsibility. If suffloleQt
facilities are available, the emergence o~ very tightly coordinated, close-knit,
MULTI-Olsclpllne design teams will emerge.

3.4.2
(~\ ~, «!

Procedures and AdmllllatrlUol'l \\ J'~" I U
, ...---'/-->' ''--\\,

New technology' {especIally!rllegrate9}.~c;n~~~~~ )J>tOtl'J. ':r; o~er tradltlonal
functions. Now Intorfacas and procp_aul'OG nooo t~;.I'~'\.~,:.. {)fIi!f3hEKJ i. m! managed.
An organisation must be In tuna with Its Infom~l.slo~.syst3rn$, Procedures and
pOlicies need re-evaluation and modernlsatlon Jas 'rganlsatlonal Information
systems evolve to utilise more modern technology. Old pt'lper based procedures
need to be replaced with "communlcatlon protoco!s". Communication Is tho now
key word (as InformatIon Is gMorally freely available). Now administrative
relationships needed fb be established between tho now teams organised to take
advantage of the now Integrated systoms.
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It takes time to Implement, organise, tes~ '~nd ot.1abllsh new procedures.
Managam~l1t and users must accept this. Th~fol!owlng point Is emphasized once
again; thasa new procedures will not materialise by themselves as a result of a
new system being Installed. They must. b~ explicitly established through
negotiation p'..;iween aUparties lilvolvEld.
"

:1.5 UserAspects \\

The three supporting structuresof a CAE system are Management, Users and Technology.
Management has been dealt with above and Technology Is dealt with In other chapters
below. Some factors effecting users (and non-users) of CAE systems are discussed.

3.5.1 Job design

DecisIons need to be made about task all'!f1it:IO.n between human and computer.
Soma tMksprevlously dona by people WIIII~ taken over by the system, but people
are needed to run the system and their ':9'a will therefore change. Olffaral1t skUls
are needed. Jobs must be ra-deslgn~;:() makf) full use 9f tha benaJits of CAE end
not simply a translation from tm(n~rto computer. Hunian aspect must ba"taken
Into account though, to prev~~~~meS$ about havIng work taken away.
Retraining of replaced Wotkers~.~c;J~~ut hIgher skill and alternative aCiivltles,
shoulct take. place before a S~}'Alds Introcl~ed. '

Only a fraction of a daSlg~~lmo 19$ctually spent Interacting wUh too system.
Communication about a h"lslgn,meetings, deslgn r~vlews, etc. are st~l normal
actlvltls$. Information Qat Orlng stili consists of a lot of person-to-person contact
but a lot of Information WQuid now be accessible via th9 system. System bug3~nd
software and hardware Issues often take up too much of a d,!i1§!g!,J~r!.~J!!l~.i~ay
t~nd to get too fnvolvoo. A trained system administrator Is,~eaedto fsolata us!Ots.
tram these problems. I~'

;/
Users would experlai1(~omore formalism and ther9JJre less autol1omyover how
they do their jobs. It could be felt by designers t'Yt~Delngforced to use a commcn
tool may stlOacreativ.t.ty (in pref(!rencG to bette~(iherence to sta.ndards). Creativity
and Innovation are ac.lmlrabia and necessa~aualitJes In a dosl~ln team. Although, ,
when tho Individuality and ego that accomJi(hlas these qualities becomes co~mtor
IJroductlve, then restrictive measures ~~a tllelr placo. The system $~II(J"\~I~.a
flexible enough to cater for Individual ~cslgnstyles, but must be rastrlcLIwithlrt
reasonablo bounds. .l "

\)

,oj

Tho role of the Drawing OfflcpStfpolVlsor could be greatly affactoo by an integrated
CAe system [MGT 10). 7fadltlonally, the drawing office Is the custodIan of all
d~~lgn dma. whereas now, much of this design data Is freely £Ivallabla to snyone
fr -tulrh1~Jit. If the system Is contrallsoo, then power (and staff) tend to be ramovod
110m the Drawing OffiCI) and distributed to where they are batter utilised. The
auth.oritV·to allocate work botween human and computer could also be removed
from the 0.0. supervIsor.
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~ 15.2 Skill facton&, iI (j.'--., '.1

OeskllIlng (I.e. tha rer>racement of skilled pec~e WithJJI'~'skUled people) dbes not
generally take place. The opposite actually tQoos tu nappen, because rJeslgners
begin to do thalr own drafting and da.~ control. LoW skill JObs could become
threatened. Much of tho functionality of Drafters, t(~cets, data cQ)1troUers,etc. who
perform IIUlemere than a clerical role, would be t~",an over by tM system and used
directly by the higher skilled designers. A side effect of this oIhnlnaUon of IQw~r
skilled ~~o ISthat older designers (familiar with paper based.desIgn) refuse ~'P
directly 'interact with the CAE system. This Is t:I~ceusa they GOOIt as a "Oata
Controllers" Job, 10. a menial task, despite th~ far.t that a layer of unrtr.tcessary, error
prone communication Is allmlnatad. ' ,

This Is unfortunat(;, because CAE systems require hlghar skGled operatore! than
simple database systems, yet trcwlUonal designers are expecting data controll&rs
to operata tho system on their bGhalf. C(hls wUII'lOt work, hence the requlr&mant
for all attitude and cuhure change. Exporlence has shown that succassft~
Implementations of CAE are pPel§/ed by higher sknled people. (One I~meflt of
higher sknled users Is the !mprov~ communication bel:Neen system ('leveloper
a9d usersdue to the more sophisticated understanding of tha'i'lleber quality users).

D "
3.5.3 Difference. between ulera and rwn-UI$S'a

I

;)

000 would expect different iktr.l~ments frem U&i.1'$,8~ non·u~r$, namely:
'" ), ( ....' .. ,...~,(. . .~

Non-uwa would tend to be negatlvG about tMJechnoiogy. They perCeNQ (
thalr lobs to be less rnotlvatlng, netKilng lass sknr, Of IGSS.slgnlflcaoos, tlnd .,
having less task identity.

!) -> 1\ 0 Ii ~J

Users wOl~d tend t6Ibe···posltlve. CAE ,$oema to\lprovlda bettar job
opportunltkla, new procedures are gnade ~te Important than old ma~~$,
'wlzklda" ~re placed III the lime light, etc. Thts can cause resentment among
non-users,

., l l

Actual findings differ $OO1QWhat from the above axpfictatlons:

A general trend was an all round oogatfv& feeling because fX the perception
that deSigning 1$a dead end Job (whether a user or no!). This Is Interesting,
because CAe could be perceIVed to open new doors, or could ba soon ae g
thr,eat that degrades ttlelr job tJt~tU$(already shown to be Mals9 percepl)iZl),
Both old and young SGe the potential of CAF. (\I~ the elderly don't see the
opportunities In their own pGrsoool futuro wh"e the young see CAE as a very
Important part of th()JrfutlJl'o yet other organlsatkmal factors (salary. working
conditions eto.) tehd to Play an even blggor role. Ncn-users sentiments
towards the technology also depend on whether they chose to be non-users
or were excludod for othor reasons. [MGT 02].

,;

Job end goals of users and non-users are tho same (e.g. gat a design done) but
Job content and methodology dtffer dramatically.
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3.5.4 Age factors

Older peopla tend to remain non-users and spend more tlma 011 supeNIs:lon, nigh
levCi'1creatlve/conceptual design, and support and malntenance of old designs.
'i'hey spend relatively little time on the detalled design Of new projeCi{;, Younnar
deslgn.tlrs spend 11'" ich time coJl(~ctlng Illiormation and are principally InvQ1vooiIn
the dtlialled deS'llgnof new projects, Many Old.non-users don't see any pomonal
ben9flt In Ic~rnlrifJ a now lllorelgn" technology and are quite happy to be dEilegnliod
to less Impottarit Jobs, This would be the grol!p nearing retirement.

I

Younger P0opt~,tend to lIS(~tho technology first. The avorago age of users Is 39
while that of nqo·users Is 48 [MGT 02). (An even largar'Qup Is avldont In ESKOM).
Tha chan(:.9~;6f someone u.scomlng a CAe user decline by 2% for eacn Y&~1rof
age (Ie, sOh;-eone 10 years olq~rwould stand a 20% Jess chance of being a C~Ae:
user), Now proJects go to users (tberefore younQ people). Although youngor
pO(,,'1leare less experlenced ovorall. thay tend to. Ue better o~uGated and more
exp'erloncccJ In modern technology. Care must be taken thought to not lese ;ths
experlence of older people a:tthey are moved aslde.

Young and old have dlfforont learning capabilities. Tho young soom to learn fa~toj'
and rely til lot on memory vlhila tho eldorly learn by adjusting their a)(periencl~ to
new conditions, Ie. learn h. I.lnalc)uy.

3.5.5 Job su:;curlty

Genar~lIy tilera am no Job reduotlons (as promised by vandors) (MGT 08J, Tt,ere
Is often &11 Increase in staff during transltlc)n phases and this extra staff usually
remain W!tfl the oro~.nlsntiol1 as benefits· click Into place and productlon.ls
Increas(Xl j'ho PQrcelvcd lob ~hrE:iatseldom mator!allses If peoplo are preparbd to
be retrained ror nnw roles. Thoro Is a fear by teohnlclans that i)oginccrs may 'lUke
over (rind the same between dmfters.and tochnlnlans),,)'hls Is U \laUd fear as i::AE
systems dom~l1d hlghor ski!led operators. In South AI~.ca. this "replacemClrlt" Is
negatoo by tho shortage ,of skilled I;)nglna:at·sand tho trend to make en"lneers
managers. Tha very low sklHed people do faco a real threat and wOllld have to be
prepared to advancE. themselves or face redundancy.

Non-users, and IOWElf skilled people would be first to go In hard tim as. Tilo:~et In
which a company has Invostad much In tral111ng,would be rataln&d the longest.

Ergonomic factora )!

/I;
Thone are very often overlooked, yot can cause problems that only/surface In tho
long term. Working conditions 01 "terminal bound" staff ml/,st be carefully
conaldered to rectulc(J health problems (0 g, back paint eyo straln/strossful chaotic
surroundings, eto.) Reduction In on-the-Job social communication must be
compensated for by providing more non-Jab related social ac(lviti€lG, [MGT 22}.
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3.6 Training I,

Training 1$absolutely vitalI', Ir bringing. about a culture change and to reap maximum
benefits from advanced technology. ihls Is probably one CJf the most lmportant, yet most
overlooked facats of CAE. TraIning Is repeatedly mentioned throughout the "Nort·~ec~mlcal"
sectlons of this report. Manag~rs, Users, Developers, Malntalners, everyone Interacting
with the system In any way;must be adequately trained to carry out raquir~ tasks. This Is
oven more vital In sophlstl6ated environments such as Intograted CAE. I)

.1 "

I
Whethor CAE Is.used In front-end design or on~ydowr"l stream functions, affects skill
requlrements. CAE support of front·end desl(v has I;lgher skill raquh'l:jlments,."Operators"
Wll) tend to be well educated engineers or tactu'.iIQlans.I~CAE Is only used In down-stream
operatlons (e.g. drafting), then deskllllng could take place. Drawing offlco staff, whl.')
pravlously took an ~ctlvs role In the aesign function, could become little more than C/:\D
operators / Data controllers, tequlrlng very 'ow englnoerrng. skills. A!>was stated In Ifm(~.flt
arid wrong reasons for the Introduction of·.CAE" (3.2.2), ~Jslngadvanced tochnoIQgY'~9
a I!eplacement for manlal manual. tasks seldom Justifies the cost of the system. Tho furtM'r
L:p·front that CAE Is u~~, tho bigger the benl.1fits,and tr.erefore trainlnn beco11es averl
more Important. '. .. ;, (~(

,

II
Ii,'/'\

3.6.1 Skills shortages

SornO'cf tho meet common skills shortage problems are IIstGd:

.i L.flCkof general computing ,Skills:keyboard, usa, data management, computer
usage discipline and consistency;

c; Engineering ablllty: CAl: Is not creative and Innovative, but Is good at data
capture, an~llysls and ''What·U" scomll'los. Very advanced systems ·may oven
attempt to offal' soms'udvlcs In how a design may be Imprt..wed, but oreatlvlty
remains a human trait and tho computer used onIY'a.$;a high sptJed tool. Lack
of englnoerlng ability cannot bo made up tor by USln~,~sophlstlcated tools;

• Doslgns can be greatly Improved by Itorat!v(.1 reflnorY1lont.CAe's sllQrt dl)slgn
cycle time capabilities are very eften not prdipel1y or fully utilised doe te laICk
of training;

I< CAE encouragos raUonallr..atlon and the development of a modulClr product
range to reduce plece~R~lrt pf()liferatlon. In genoral. ~mginaer$ are not
sufficiently aware of tho roglstlo problems caused by Individual designs.
Designers generally have Insufficient Insight trlto tho operation and
maintenance problems of tho equipment they dosll~n. MIXlularisation and
consistency are factors that enhance understanding and malntenanco of
systems. Modular designing for multiple purposes Is an acclulred cunure that
roqulres some training and a lot of practlce:

• Centralised doslgn places an extra communication burden on dQslgl1er:s who
tend to be lntrovorta, and Interpersonal skills and Iml~rOVedcomrnunlcatlon
tend to be laCking due to traditional Islanding of funot ons,

• Formal training (such as at rechnleons or UnlversltJ,~s) Is needed In larger
quantities. This Is because traditional, Single dlsclplinG teams. where a trainee
would undergo on on-tho-job "apprentlceship", are no longor well defined.
There may only be one expert per discipline who wouh~ be too busy to Mt as
mentor to trainees. Tho days of master and lifo long pupil am (un(oI1unately)
disappearing.
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3.G.2 SpeCGflc tkllls naed9d

• Computer aWt1I'G619as: Simple thli1gs Ilks typl"lg skills, basic ~omputer
operation, what a disk Is,.the ,plffer3nce between a PC and a mainframe
termtnal, etc, WltholA! such very basic s~iIIs, ~'!Jrthertraining aoo' use of the
system are severty hampered,

• Sy,tem Oporlilt[Qi1: How to logon, how to use the manus, function key
operstlons, screen formG, ~~tc.What to do when something goes wrong (e.g.
a network dip or the database goes down). How to use the provided facUlties
to query data and produce reports. In other words, how to USE the system.

• Concaptual model and dm~lgn ftmctionu: ,Just knowing what keys to press
d.oos not holp much If one doesn't know WHY. Om!,;gnfunctions and the
conceptual modal must bElmapped onto system ,opaatttloos, menu options,
screen forrTIs, etc; This Is vary Important if full use !s to be made of the system's
advanCed features.

• System Administration: 'rhe person($) respoIl$lble for the admlnlstratfor1 of
the system must know till the required fUl1Ctk'lns and procedures to keep the
system runrt;~9 smoothly, These functions !n~udo user roglstratlon and
access promo \)dm!n'stratk~l, dataoosa monitoring, cleaning out log tablas,
Importing exter\i~1 data, etCii.

• System M.l"~",,nco~ The'team taking over rnalntcf1aooe of the &ystemmust
be fully trains:! In the technical aspects of the system; The procedures to bo
followed I!l carrying out 1'OOOlflcatlons, re~tes~lng ClI1~ placing back Into
pro<:fuctlon must be ~trlctl~f followoo. StandGrds must:; always be eorractly

( ;"'''':> applleq. If maintenance ls ''I!:X ~cw,'1edout In a very dlsalpj 11"100manner, system
\.,-.--~~Jd(;)gradalk)nls lne,vltlble. S&alng that approxlrnat~y OO%:pfa .system'a iife time

" \ costs 1$consumed by rnalntenanee [SM (0), It must be c~onaprl1p9r1~r, and to
d,o this, training Is necessary. '.."

.• 1'ral"'lng~Inorder to train othor people $ffec1lv4i;ly, InstructOf'SthEln)a&lve$ must
c» be wltIIl trained. Training tlOOhnlquasneed to boadapted to $ulte the skYI and

organisational level and personality of tralnoos. .

3.6.3 Tr.lnlng methods

Various tri~lInlng methods anI available. The most effective method(s) depend on
the type and size of the systlim, tilt nature of the organisation and the nature of
the tralnoos. experience haS shown that tutO!' based forma.llassons are the t>ost
Introductory traIning and t~aroafter on-the-lob hands on training. Once some
exporlenc;9 Is gained In tho U~1eof the system, f~low-uPI ~dv"n(':od lessons can be
prosented, (It Is advisable to i)l'ovlda a separate training !;y~tem so that production
data la n(jt a~risk). Usors QI;)I1erallyare only Interested In laarnlng Just enough to ",
got their lob done, This ls human ootura Iud shouldn't be overlooked by an
Instru(}tor.· Subtle toohnlquos need. to be uS6d to make users sao the oonaflt{i Of
brooder thlni<lng. Otoor methoclif sutlh as C<>mputar Based Training (Can,
In\enurtlv~ Vldoti Instruc~1on (IVI). the use of con:;;uitants etc, all have tholr place,
dopendlngl on requlraments,

(! ))

If
I)



NQn-Te~hnlr.a1Aspects-----~---------- Paga29

~I

I
3.6.4 Continuatioo of Training

Training needs to continue for a time equal to that of the life span of the system.
New staff members and people changing roles (but stili remainIng as users of the
system) need to be trained. It Is unreasonable to expect a newcomer to simply
climb In and learn the system • .continued, regular, formal training Is required.
R~ltra!nlng may also be requlred after each major modification or enhancement.

3.7 Considerations for Sysfem Developers I

(\

. .~
Tha c/t'welopers 6f a system also play a crucial wla and understanding of i!ha $fX>ve
non-tecnolcat lssues Is a prerequisite. Genr.~rallythe people allocated to establlshl\1Q CAE
requirements are experts 111their own domains but have little knowledge of C~E technology, ..
It Is tnerofora difficult for ~hemto vls'JaJlsesy~;~emroqulrements when they don't know w~at
is possible and what Is not. This Is a very frustrating limo fnr system d~v,elopors becai.,:,')e
users are generally only prepared to have certain of tholr munda~~manual tasks
computetl~~ (for fear of loosing corltrol). whernas th~ devetopor I~att\.~trlllt!ngto brln£i
about revolutionary changes requiring a major cultum oj'lange (which doe$';!!~t ht"pper.
oV0rnlght). Computer systems shoul~obe designed In a fashion which :;.lk}IJ,IOft.'lrgradual
Intrbductlon (I.e. evolutionary, net nJVokltiomi~ry}ORI·dI7!.lwiso roJection ~f the ~¥$t(Jm).1
Inevitable. As a system Is gradually IIlQmducoo, users oo(tit1 to IilxP?rlmlCO~h9b~m~;lliLa(~\t.d
frustratio~'s of missing functlonality~ and will, hopefully; gn.,~ually b9g1n 110 utter ~hG'!1'
behaviour In favour of fur:~hElradvancf';ment. SQth sides mLl$t't;~tHhluously m{!k,~)
;.concesslcna In order to keep momentum... \1 ; \ • ,

1:1 )\,; " \
ManalJoment on the other hand must understand tha d!fflculty In analysing·· currOl'i
procedures In an unstable, dynamic onvironmt1nt. For example, as soon ~s the (j~\'ei~pors
have sufficient det~U about certain activities, the goal posts are typlcally'n,ovoo (Jl?ctlorls'
re-organtsed, people moved ete.) and large chunks of system requlrernenta are II1~alldatcd.
1M developers, In turn, m\lst account for this and create sufficiently flexible SyMdlM JhQ.t
are based on logic and not politics (as logic Is absolute, politics fickle). .!

Developers need to employ "tricks" tc bring about tha required culture change. "Carrot'
!)~ngllng" Is used byemphasrslng how a user's vested Ihtarests can be enhanced by.uslng
the system. If it can be clearly shown that a user will save time and effort at doing sf;methloo
that Is particularly frustrating to him; new Ideas will bo accepted. 1.0. the developom must
got. to know the users quite Intimately. users 1111)$1 also eornetimss be allowed to desIgn
~Imall parts of the system for themselves. This provides an all too Important sense of
ownorshlp. Another aspect Is to concentrate on young people as they are more adaptable.
Identify the key dsclslon makers and tlY win thelTlover. Others will Jollow out of fear of
upsetting tbalr superiors.

Users often demand that a tool must not restrict or dictate actlvltl~s. This Is true within
reason, but one of CAE's strong benefits Is ratlonausatlon. This should not be compromised
to such a degree that other relatod benefits are lost, just to please the users,

Development should not attempt to exceed the IJrnltations of the computer platform as this
toads to compromised, difficult to rnalntaln software. For example, It shouldn't be attempted
to create fancy graphIcal representations on a toxt·basec:! mainframe terminal.

()

-,
t '
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PHYSICAL MODEL

Cables

DESIGN
PROCESS
M:ODEL

FINANCIAL MODELS

The Physical, Pinancf al and Design Process Model's

FlgW'jf) f4.1.01
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4 System Models

4.1
c

"Introduction, I' " ()

CJ
Any Information system must be based on soma or other "model", (MOt. 25,32] For
example, an Accounting ystems may refleot the Dual·r" ltry Journ~lIng system and a Salary
packagq! could be based on a "Salary F'roflle Modal". !/

Oeslgn systems are bes' basad on models that roflect the J~lJ!pmant or system being
doslgnad. If the deslgnsr n work with the computer tool as though he was working with
a model of tho real systa ,tMn usage of tho toot is greatly enhanced. 'Thls lsbecanse thB
tool provides tlla If/aces faclliUesJor tho designer to t'il'nk at an optimum conceptual /1\
level and not have to kee trdnslating conceptuat thought to a lower level suitable to the
tool1, Cc:msld~1'an OlactrIC~\,system design )lOckage for example. A designer thinks In terms
of tfansfprmers. cables, ~jitchgeal" and motors. Tho 'system must therefore enable tho
designer to do Just that. Ha.\~hOUldnot have to think In terms of database records or lines
and curves, The model may\\well be Impl(Jmented using such primitive Ijoncepts, but the
user Interface 9hould shleid '~u(lh Implementation detaIls from the designer and present
him with a consistent, usable '(pterface whleh facilitates thinking at me correct conceptual
level. .,. \\

Modelling real world situations Is difficult because the mode.1chosen Is vary dependent on
the point of view taken, For example: a dosigner Is lnterasted In voltage and ((,urrent levels,
a silO onglneE:!fmay only want to knc-)w whlcfl conteactor l:.:~olng what work', a project
accountont m:IY r~n thesys~emas a series of related ccstc~odos,piaoners may only be
Interested In wh;1t'1Sdono and When It Is being done; and riot how or why. The approach
taken In'Qev~JQplngcr:eos was: " ., , "

• FIrstly ihe system Is a Oeslgn Aid:
.' Secondly a Construction mor.ltorlnd toel; and
• Thirdly a Contract monitoring tool (Refer to "Financial Mod'eili. (4.4) below).

This order of prlnrlty has nbvrously effoc~tadtho polnt of vlew.from whIch tho models have
emerged. The driVIng force was to create a suite of models suitable for the design ~nd
construction Of olectric:al systems, Tho}' are based on the real·life way In which electrical
systenw are made up. ThQ PHYSICAL Modalis tho main model and forms th(~foundation
for all subsequent models, !n order to oontrol 'th~ doslgn process, a OESIGN PROCESS
model Is proposed, This model would control the sequence and VEtlldity of ope,.~Uonbel{lg

, carried out on tpo Physical model. Tho costs of the physlca! equlpmont contained In the
Physlc{ll "Iodel cart be detormineq by having a "Cost Referenco" Into an approprJate
FINANCIAL Model. Each of these IYiodels are discussed In detail below.

Refe,' to Figure 4.1.01.

l\
(1)' "Gonorallscd CAD systOrriSnl'er;-oiOPtinlaid;Siintoors~'designer rnustthtOkll1"'tGrmsdt

primitive concoptssuch as I il1M, curves and surfaces and not In terms of the physical obleots with
whh!h he Isworking. Tho "representation" ~fosontedby such a CAr) system oarrlos very little lnherent
ltlrorrnation and therefore analysis of the d051gn represented Is correspondingly difficult.
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4.2 Physical/Model

The physical model. developf.tJ for Ci:!EDS was also Influenced by certain organisational
factors. It must be ernphaslssd that the maln thrust of the system was to model power
distribution equIpment. But the model applle~ equally well to process control equipment.
For example, with power distribution, tho "Switchgear Board" Is a main component.
whereas with 0&1 oqulprnent, a PLC Cabins! may be the main component. The majority of
functionality currently provided favors the power side. A reason for this blas Is that the
majority of Electrical Doslgn Is dono In-house whereas the majority of Process Control
Design Isdone by external contractors. On9 of CEEOS's main functions Is the management
of power cables and most process control cables (thereforo accounting for the 'Well
developed I('able Design Functions and the conspicuous absence of other design aids).

Another InfllJsnclng factor In Model design Is tho dependency on currently used
teohnology. !-or example: Swltchgo!ir using elactro-mechanlcal controillas vary Ijlff~rent
specification attributes to a switchgear using electronic control technology. This affeots the
modEl1 details though. and not the principles. .

4.2.1 . Graph ba.ed Node-Link Model

the conceptual model chosen Is a "HierarchIcal, Olrectlonal Multi-Graph based
Nc-de·L.lnk Network". \.1 ' r ' I

• GraphfThe data structu're Is a gmph structure (as opposed to the simpler ~ree
structure for example) consisting of Nodes (Vertices) and Llnks(edges~. A

.' Grdph strudure allows ahy node to be linked to any other node and ther~by
creatIng a "Network", A link may only be coupled to one node at eithor end.

II Node~ Any ploce of equipment that can be visualised as a "box" and has cables
connected to It, Is modelled as a node. .'

• Link: iho cables cOl1neatlngNodes,
• Multl.Graph: More than one link pan exist betwaen any two nodes.
• Hierarchical: A number of nodes may be "allocated" to one node, or one node"

can be seen as consisting of a smaller "Network". LInks can also be hierarchical
In that a single conceptual link may exist between two nodes but it may consist

. of a number of physlca! links (i.o. parallel cables).
• Directional: Links can carry dlrectlotlallnformatloll. E.g. the normal direction

of power flow or ~tgnal flow.

rlgurs F4.2.01 demonstrates the graph concept arid FigtU'$ F4.2.02. shows how
tho model Is derived from tilt) physical sltuatlc)fl t~a conceptual reprssentatlon to
a dq~astructure representation.

An example of where multiple nodes are allocated to another node Isa Dlstrlbutien
S;oard (one node) that has many swltchgears (eacil a node) "allocated" to It. Refer
to Appendix A4.3 to see how such allocations could be Interpreted physically. A
link Is hlorarchlcal when multiple cables are us(.,'dfor a common purpose, e.g. three
~"nglo core cables. each with a unlquo idontlfier (cable number). arc required to
conduct a given currant. There are three separate phY:llcal cables but functionally
they are only one link.
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1.2,111

MUlti-Grap7 NOd~~nk NEltwQ~
\ ~ I

-::::',

Hierarchical, Directional

figure F4.2.01

Any operation Involving .hEf"llnk~'must be carried out on all members of too link.
(For example ,,";11 cables belongIng to the link should be routed along the same
rcuta ,arid nots,:)llt over various alternative routes). Thlsla achlGved by having a
I'Parent Cablan with "Chlldren Cable(s}" belonging to the parent.

"

The le'ifsl of datall that the JncldElimust manage can also vary. and there ar., varfau$
\Jechnlquas that can be employed for thes!) levels. P'or example. an electrical
network,can b~ vIsualised having a Macro, Mld"range and Micro connectivity. I)

\

• At a macro level. there Isn't ovan the nsecHoractual 11.,10:8. One of the attributes
of ~Iswltchgaar for example would be a "Fead ~en. Thl$ would Indicate til8
'anci"ussr of the power IOQntrolJad by,the switchgear. Any nodes In·bet-Noon the
.switchgear and the end user (such as Junction boxes, transfomwr'$o speed"
controll~rs, etc,) are Ignored. Ring faod systems and alter~tlve patha uro
Ignored by assuming power fI~w In only one direction (the default direction
woul(l: be chosen). This results In a tree repre~,entatlon of the distribution
network. See Figure F4.2.03. ,here are uses for this level of modGilng.
especially for Initial design where unnocessary:detaU clutters and confuses tha
Issue. r, ia'oxample detailed cabling need not be known In <>t"derto work out a
s~lltablodistrIbution system 01' In deckJlng which loads to allocate to which
boards. A representatlot~ at this level would re,semble a "Single Una"dlagramj

• At the "Mlduranga" lovel, all nod es and all cables (links) would be mOdelled.
Thin level Is v91y Gf'.Qdat repre~~ntlng connectivity between 9f,1ulpment. A
reprosot:.I' ~If't) at thi~ loval would resamble "Cablo block" diagrams;

.. At the Mlew'lovol, Individual cores within multl·coro cables. and thaTermlnal
$trips within Nodos would bl) modelled. This providos sufilolent dotail to carry
out eonstruetlon and commissioning of any modellod equipment. A
representatlon at this level would resemble ''Termination'' Olagrams and
dotalled scMmntlc dlagram&. Modelling down to termlnatlon leval makes It
possible to JlrI'')vldoautomated support for tho design of equIpment such 8S
junction boxes. distribution frames, splitter boxes,etc, Refer to Figure F4.2.04.

()
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COMPUTER ;J-J '.
REPRESEN1'ATION L~~'''. '

...---91, Cll>, ,. -==~J-~!"

Ii

From Physical to Conceptual to Represent.atton

Figure F4.2.02
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S - Switchgear
M - ;v1otor (or any IOOd)@rt

CM ,.

'I'ree ,Rppresentationu
Figure F4.2.03

Facilities should exist whereby the Integrity of these three levels Is guaranteed. For
oxample, macro lavel connectlons cannot be changed once cables are coupled,
and thG cable path (at the mld-level) must not conflict with the Macro connection.
It Is proposed to guarantee this Integrity by controlling the order In which actions
may take place. (Refel' to the "Design Process Model" (4.3) below). Using the
rcprssontatlon schemes described below, a graphical,! query could be set up
whereby multiple levels are represented simultaneously and vh;ual verification can
take place.

/\
4,2.2 Systems, Identlfiars~ Equlpment Classes and ry~oiS

each Object (Node or Link) within the modol must be able to be uniqUely identified.
This Is achieved ,by giving each obJOt~ta unlque "Object Identlflc!ltlo.n Codell, (I.e.
every INSTANce oia node or link Is coded LO indlcate,lts place In thatotal system)'.
The underlying datn base management system ensures untquenesa. Along wIth this
code a naturallangqage description Is also given to enable human Interpretation
of what tho I, Is.:

Each objtrct Is also given an "Equlplrient Class", and within that Class, a Type can
be spaclf~ed. Sea Figure F4.2.05 for an analogy between a node and a person.
The Objebt 10Code (and attached description) describe an Instance of a node and
Is unique. while the Class and Type giv('! details about the node Itself which are
Independent of the situation In which the node finds Itself.

_. 1W.W1I'- • 01- __ . _ ... ~_: ~_:--. ... ":"""~_

(1) An International standard coding system has been developed for use on power stations. It Is known
as the Kraftwerk ~Kennzelchensystern (KKS) Coding system. This coding system has been adopted
by ESKOM for use on all new projects, The Identification code used on CEEDS Is code Independent
to allow for non-kxs "Systrln", "Pseudo", and Dummy nodeslilrl(s and to allow the system to be used
for older Non·KI(S coded statlons. Verification of the corree: .rass of codes Is aChlovod by a specific
Coding system batch mode verification facility (Refor ~0 "Codlficatlon" (5.3.3) undcll' "Dosigl'
Functions" (5) below)).
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For ~\xample, a motor of given Type can be used In multiple locatlons, but eaG.;'
location Is unique. Thero Is one other identifier which cloEisn't playa part during
design but is used during maintenance. This Is the "StOCk ltern" number, or Serial
number ot a given physical pIece of equipment. A motqr Node ldentlft~r (for
example) Identifies the node's position and function within it system ac10 dooo not
depend on which specific instance of motor Is actually Installed duting
construction.

'.'~;.;'.J ij

If this motor is removed and replaced with anothet motor Qrtho same typa, the
removed motor retains Its oWrI"Stock Item Number" but not I~sNode Identlflcatlon
Nvmber. The new motor (with Its own Stock Item Number) Inherlt$ tha Node
Idefltlflcation number from theJomovrid motor, Soth tho old and tha new motors
should have tr..9 same Type Code. S~e Appendix A4.1 for details on the KKS
Coding system and on the proposedi~assrrypo codl.n~:~ystem. 'i

. Sea rigore F4.2.0tl"for an Illustrative examplo.

[E?it1] ;£..... ;:;J<f)o, ID Code: 0 1LAC10 'I

., . .. ,Description.: UNIT' 1 BellLER FEED PUMP
.. ~ t I Closs. MOTOR ,

CMJ ruJ "Type: AEG!01-P 1 0
~~-.",.~P~~~p, "Serial No.: MT-602431

I) U

10 Code:
Description:

Class:
, Type;
Serial No.:

AS-OPA-O 1 jl

AUXILIARY SYSTEMS DESIGN -
TEAM LEADER
ENGINEI!R
SOF'W~ARE
6"li 13.33 5500 007

(I

Coding Analogy , UM

Figura f4.2.05

10 Code' M-A
Type: X

Serlol No.: 1

M-S
Y
2

M'~O
Y
4

ID Code: M-A
Type: X

Sorlol No.; .3

M-B
y
4

M-C
X
1

M~tora with Serlol Numbertl 1 &: 3 oro Interchongoblc
becouse they helYll the some tYPtl.

Similarly fer motors with Scrilll numbers 2 &: 4.
Noto: , • "('
ill Tho 10 Code remolnG with a gIVen p,os bon •
• CompOhtmts of the serno t.,ypc oro intcn:hongoble.

Coding Example.

figure 4.2.06
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4.2.2.1 'fYPGRf)fe~erl~t' Tahles

Two otlr: object's a.ttrlbutes are Class and Type (as t'nl9lltlon~~abov~).}':t~rib
two COll'·, \nad could be used to provide ~1u!1iqlllJ u'ij1er~nc~Il)t~!:R6fere,,~a
Datalt

r/",1'';J9 Referencelt tables are used to start) all data rela'~I,g to a gtv~~
T~!pejpf equipment. S.~parate t~blGSare used fo\' (l'lch Class of equipment.
'That/ata cont"'lnad In these Ty~\,or(;if~I'E\I{1cOtaii1CGt;~relhasa atii'lbutes which
reW.dlnfixed fnr a given piece of!~qulplw:mt.t~~~~~attrlbmos which could vary
from lnF,;tancetolnstanea (;)f a~' equlpment\ ..IbE)"s usage are att~M;:hGtfto th~
spocifld·}Jode ~orCable). By giving an,Obl0cts. Type'c8jj \,iiO attrlbutof)
contained In the reference tabl9 can b~ r'inherited'i by that obJQct, and need
not be Qxpllcltly stored with the object. SOF:J attributes lothe reference ~3b1es
may be "0efauJtl' values. Thes~ Gourd then c[ther btl rnherltad by an obJeet or

, overw;'itten In a dupllcato attribute Qitachoo ~6Rk) QbJect. (nefer to "Detail of
attributes 91y_arlou, node:;, and !fnkl" (4.2.4) below). ;\ . "I

Theatt~bu;;Sconta~n~rlna r~ferencetlb!a would depend ~trOnglyOOnih1\" "
Class of equlpmentwhq,\)O types are stored In theta',)I~,These anrlbutes c\',)uJ~
Include: .

• All fixed technical data. For example, a motor has("certalil 'r\I-~~,
propertIes, ~~'1Yslct>~I7.os.connection types, etc. ,(v.arlaf.Jr~..~atQ, sb~~$
expected load (not rated load), for,.,a specifIc node, Is ),.'h.~ched\:~otho
node); 0 ',j ,(,::,Ii. If the" computer environment Is suitablo, graphical, cJa~a such as
torque/speed curves and base plate fayQut could be c.,~JP'ad to tho

J? reference data: (', , ?),~
" 6" D

,. Default data (as mentioned abovo);

• Cost refEtfOnce(s) into various flMnclal modols, O~a Cost R9forence
Codo could refer to a Flnemclal model that wouid IndIcate capltbt
expondlture (contraotual) cost for consnuonon purposes. Other C9st
Reference Codes qpuld rafer to modQ(s that Indicate spares purchase
costs for malntena~e purposes. Certain other costs could be dlr99t1y
coupled to a type a11&\nol referred to vIa a financial mQdal. This depends
on how compl~x th~ dbst determination of a type of oqUlp~e:lt Is. (Refer
to "Financial Mod(~f'''",{4-~)below); \[' ,

• Expactaq 'labor tlmo (and costs) to replace, repair etc, for frade union
and work load f)drposas;

(j

• nnd thero could be many more.

This Rnference Information may be common to Deslgn·,:./ Coh';1truotlon
systems (e.g. CEEDS) and Maintenance systems (~!g. PERMAO). If such
Referenco Information Is available to bothsystems, ttl..rdeslgn sy.st~m need
only supplytha malntenatl~a system with Mlnlmqllnformation (syt~h8$ ObJoct
Identifiers and Reference Codes) because aUotner data would/be avallablo
In these centralised fueilities.
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There are soma complications In the use ol',thls reference data. Those Include:

• Various prOjeo~cl may use different subs~ts of this reference data. (a.g. tho
MaJuba proJoct may use a different set \)f cables to tho Kendal proJoct):

• Tha cost roferences for a given e(t'llpmwt type may be dJlIsrent for the
vartous projects. (a.g. oven though 0:'>1hMajuba and Kandal use a certaIn
type of catj(9, the cost of cables for MaiJ,.ba may be higher than that of
cables fO,rKendal because of hIgher bai\'.~~'J~lrtcosts for Instance).

-y\:'
Possible solBtlons Include:

'j " "
I,,' Using separate reference faollltios for each pt'flJect. This Is the simplest

u)1 m~Ihod but could leaet to relatively largo scale d!lP!lcation of data; or

'" "Project cOdes" could be Incorporated :nto the cGntrallsad ro~!}fanCO()
system to allow access tq proleet specific attrIbutes; or f'

.. Separated "Look· up" tables could. bo created and malnt~"nedfor each
proJpct with links Into tho main reference tablet~.

For current referenco facilitIes and fqr details on how swltchge.llf art.:currently
spoclflac;; reterto.Appendlx A4.~. ~,'n 0

4.2.2.~ Systems

VarIous Information eontalned In tha model can bo tlfouped Into IISystGln$~1
as seen from different points of 'Ilew. some groupings already identified
'include:

.. Grouped by Oontr~et:
All Or UlO equipment that Is to be GUllpliod UlldE'r a gIven contract Is
grouped togethor. (A documont that Is produced along lh~$a IInos ~s
called the "Contractors el,~ctrlcal Equipment Listing"). ThIs Is achieved
by allocating to every obloq,t. a IICtmtract Codo", Thltlls a link Into a sOI'ies
of C:ontrar,t/Contmclors reference falCIIIUl)s conte;lnlng aU rol~vant
information abouHho Contracts and tI\e Contracton~)i '"

.. Grouped by "Work Package (a(JUvlly);\\~na Project M.~8terPlan:
For construction ~'urpoGOS. 0110 rnus~\be able to dotormfne whIch
equipment Is 1115toil00 and/or conslruct,,*l, and in what scquonce, Tho
total construction Isbroken down Into war" pac!mges (whIch are further'
broken down 10-.) detailed activities). These\'~WOik packagos" are given a
code, Each object In tho phYGlcal modol is t~1enallocated such a code.
Rofer to tho "r.)osign Procoss Moder' (4.3) fd~details;

\\
• Grouped by physrcal1unctionality~ \

For example: TUI'blno lubrication oil systom, S~'Pt blower systom, Mill
system etc. 'Tho KKS coding system Uf;OOas Id~ntlflcat~on for objects
within tho modol has an lnhorent functional breakdown. Rofer to
Appendix A4.1 for dotalls;

\I Groupf~dbtl physlcall(lca!lom
Each area/volume within a "building" is given a "Structum CocJo". Sach
objoct In the model Is allocatt'<i to the area In which It would be locatod
by attachIng such a Structure Code to tho object. In this ~iay. lists of
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equipment found In a given I'jhysll,"',allocation can be produced. (The
structure code Is part of !he KKn Coding system. Refer to "Extansions to
the madar' (4.2.7) below and to AppendIx A4.1 for more dotQ!lo 011
S~ructUre Codoo).

With the exception of tha Contract code, all of the cddlng $:~.stemsused In
tha groupings above are hierarchical Ii,' natura. (R~fer to ApPilm:Ux 4.1 for an
explanation of how a hlerarchlr.al cods works). A grouping can be zoomed
into or out of byspaclfylng!l more or less sp3clfiO search criteria. For example:
a complete building may have tha cOdE;Jof "11 B", a large hall In that buildIng
has the code "11BAU;' and e given fl'oor area In that hall has ~he code
"119UA01". One node lTIay.have a stl'u('lture code of "11BUA011l

, anothor a
structure code of "11BUA02" and yet another a code of "t~BAC03~. All three
would be Included In an "11911 grpuplng,. only t-NO In an "119U4" grouping
and only one In an tl11BUA0111 grouplr:g. An ~i(ample of the usa of the
functioMI grouping Is how a dlstrlbutioro tx.atd can eo 'Iirnplodad" to represent
~ho comblned loads that it feOOs.(Refer to "Design lO:lmctlOI1S" below).

4.2.J RupraSl:totation~l $~heme$

On a conceptualleval (I.e. hu~n thought leyel) a 'rnodel" rapresentrnga feal world
sltu(t\lon can b:e visualised. There .8re any num~er of ways In which Individuals
could ,visualise such 8 model. Some vlsuallsath;n schemes are identified and

~ discussed. rho computer on the other hand must. 1>0 abliJ to store, manager 8r:a
manlpul~te thlsq'model", A computer does not ha'·f9 the vl$ualisatlon capabilities
(If a human and conSlJquently a far more well I~e'inedand rigidly structured
ro.prasentatlon stherT~{}must00 utilised. Various s~\pemas are briefly hwestlgatedi
and the seheme on whIch Ci::EOS Is based Is discussed In a bit more dotaN.

4.2.3.1 Oom:eptu~r Repre.entatlon C\

, \

'I The mental "picture" that a person would bt~Jor '.hfmS9Ifof thl;"modol" Is
.hlghly Individual and very depandc.mton tha~~lidIVI(;tual's~xperlence aod point
Qf vJew. A software anglnaer could vlsual's~ it a~1a sl.ltles of 1C6tI~101nl3d by'
Ih'lo$, an electrical engineer may seo It as eleotrlcal equipment Joined via
cables In the form of a schematic diagram, a mechanical or f:Mf engIneer may
Ivisuallsa It In throe dimenSional SrJClCO as a series cf "boXt,~t' occupying space
[md tho cables as Iylllg on cabfo racks. In ot,der for (l; CAE t(.101to be ~s effective
.as posslble, tho representation schemes offeroo td tM user should mlmlo his
own Internal mental ploture as closoly as p(m~I~!(.'.Threo categories of
representatkm have been Idontlfit.'(J:

• Textual;

• liNt) Dlmonalona! (20) Schomatic (SymbOliC);

l\ r;1I'09 Dimensional (30) layout (Solid and/or Symbolic).

~:.l~'lacntogoty has Its place In a systom as they pros(lnt varying dogrees of
I;:otnll and tho nature and characteristics are dlfforent In eaeh, For oxamplo, a
3D !uyout would probably not bo used to calculato board load!ng, wt.oreas a
2D schemetlc representation could servo the purpose and dotaliG of a
component can only be V!AWtld through a text "ocroon''t oto,
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Chapter One: Introduction

Rese;rirch objectives and ratk,:,~e
!
;'
/! I".C

11~ere is a rich literature on the nature of lndustriallsatlon in South Africa. Writing fvorn
diverse perspectivel various theorists have attempted to account for the path of ~uth
; I} "Ii //
<Africa's industrial development and its consequences. Some writers have ~n1>phaswedthe

11
intemarional context of South ~,irica's industrialisation using the concepts of c~b!1ja~sm
or the international division of labour. Others have variously stressed the ;!51~played,

/I
by the state, the mining indUSLry, tf;chuological dependence or cheap :trbour. The
debates over the nature .of industrialisation have been linked to btoad~r discussions
about the relationship between ra~e, class arid gender inequalities, be17Neeil ap;att~.ei~
and capitalist acciimulation, and between economic development and the rise,. of the
trade limon movement, The type of theory used to understand industrialisation therefore

,'. c 'r)

has, iinportant consequences fat our analysIs of South Africa's political economy more
. t ,'. (I

broadly, An understanding of the nature of industrialisation is also critical to any
1,1

attempts to restructure South African industry and to shape the future path of industrial
,/

development. For this reason it is important to debatetheories of industrialisation as
1widely as possible.

C!

One of the more recent attempts to conceptualise South African industrialisation is
found in the work of Stephen d~lb(1987, 1990, 199J). Gelb approaches the historJ of
South African'fndustrialisatkm after World V/ar Two {\VWlI) from the perspective of
regulation. analysis. Using the tools developed by the regulation school if! general, and
the work of Alain -':Upietz in particular, he constructs a model 'of ,South Africa's

II . ,

industrialisation process whilph he terms 'racial Fordism', Gelb's model not only keys
into the debates about South Africa's industrial path, hut also into intelfllational debates
about the nature and prospects of industrial development In the tl1ir~{world.

\\ i) /,1

Gelb's conceptualisation has been 'widely applied ~nd debated in §01.\;ih Africa. His ideas
,f

:J.



carried)particular weight in the early work of the Economic Trends Research G1'Ou'p '; (I

which conducts, :resear~h into the South Afrl~rul economy iJl("on~ultati0lt with th~
Congress of ~.puth African Trade Bnions1• Gelb's framework has also been applied to

" (,

other work, including recent research on workplace restructuring2. I~>

\~

And yet despite Gelb's wide exposure, there has been li(ti~critical assessment ()Lhis
application of regulation theory in general, or his notion of 'racial Fordism' in particular,
The only substantive assessment.of this woxJt has been conducted by Nattrass (1989)"Who

,.)

questions the validitY of Gelb's macro-economic data, and therefore calls his analysi~ of
economic gro'Vvth and crisis into questicn, Bnt-Gelb's work is not only applicable at the

'\ - c () . ,

macro-economic level. The notion of racial Fordism can be used to analyse various
i', . ,'i " 0;';:;

aspects -of industrial development inchlding work organisation, sectoral performance,
trade union forrnati~p. and the co~(ribution of manufacturing to economic development.
Indeed the work olthe regulation school and its concept of ,,:Fordism<have found 'wide'
application, not least in i:l;e field of Industrial SociocJgy where the Fordisrn framework
h~ been used in conjunction with labour procesltheory to analyse indu~~ria,t and ",

" . ,~
economic l'estructuring3. D~sp~tethla'iact that Gelb's framework has beea used in "8,

" I

/1
'~

variety of settings, there has been- no comprehensive assessment of Iris concepts other
than at a macro-economic level. In particular, there has been an absence of work which
engages criticallywith Gelb's l.ll1der,standing at the sectoral level. I have attempted to
respond to this g~:pby conducting an assessment of Gelb's theory of racial Fordism at
~ conceptual and sectoral level. This study is, a presentation of that' assessment.

('-/lc'
\l\,~';\1
n \IJ)

Methodology
'.' /

I have SOUgW(toevaluate the validity and usefulness of Gelb's framework in two ways.
" ,\

Firstly, i have examined the conceptual roots of the theory, and assessed the internal

--.....-~.._...'~~- \\

1M cY.DJ'l1pleof the influence of Gelb's work on the Ecoaomic 'l':rcl'ds Group is prd~1dedby S_omh
Africa's E~'(jltOmic Crisis, a vol~~ produced by the Economic Trends G1'OUp and edited by Getb.

2SecJ for example, Webster (1~12).

31"01 an overview of this type of work ~ee Allen (1992).

2
i. !

(i /'; (\
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coherence of the framework at a theoretical level. In particular, I have' explored the
origins of Gelb's concepts by, evaluating his reading of regulation theory, and his

\~ J .."

application of that, theory to the South African context.

Secondly, ,I have attempted to assess the vatidiey and usefulness of Gelb's notion offaci~'
Fordism 'by using the framework to analyse the development path of a particular. SUbM

". sector or manufacturing .. the pulp and paper industry. In so doing I have sought to test
1\

Gelb's framework agairast ~he evidence provided by\a detailed case study of a particular
'~.

,~i

Gelb's work provides a general theoiy of South AfricarllndustrlalisatiQn and does not
•• • '0. '<\ '\

claim)to account rot the development of particular. sub-sectors. How(Jver, Gelb does
. \ "

claim to explain why manufacturing bas .deve~,~ped in. the p~rtLtlular'waythat it did in
1,/ ,~). . \

South Africa, He offers an account of the Bourres,lQf growth, development and cOIl~traint
in manufacturing. If Gelb's framework is to ,be useful, it should therefore, provide a
basis on whichto explain the development of subwsector~ of n1~~nuf~~~tllring,and in
particular the larger and more dominant sub-sectors, If the experience of a significant
sub-sector of manufacturing is counter the Gelb's .overall thesis, then his framework
would need t~ be .questioned. If, on the other b~4d,Gelb's framework is useful in

1\\

accounting for the development of the sub-sector, thetl evidence fer Gelb's thesis would
Ii

have 'been provided at a sectoral level, and this would strengthen his macro-level analysis.

Indeed, there is a well-established relationship between sectoral analysis and macro-
economic analysis within the-tradition of regulation theory. ''Jr.llenotion of Fordlsm upon
which Gelb's theory is based was originally rooted in attempts to explain th~

I~evelopmeot of the automobile industry in the U.o.itedStates of America (Aglietta 1976).
The notion of Fordism has also been used to explain the de\>blopment of other economic
~Jub..sectors both internationally and in ~outh Africa. Examples of this include Mallet
Jirtd Dwolatsky (1993); Robin Murray (1988); Fergus Murray (1987) and the Greater
London Council (1985). I shall examine some of these studies: in chapter two. The
methodological point that must be made here however, is that there ..is a tradition of
sectoral case sy",dy analysis which draws IOn~eglliation theory iI! general and the notion

Ii



of FOr~j,~(ml,'nparticular. I have, tdeel to key in to that tradition by applying delb's
overall ft~ework to the development of a specific sector. ,

, A
(,.I

There are also limits however, ,to the, (f~se study method in general, and to a sectoral
analysis inparticul~r. I argue that a secthral analysis ca.rt\provide insight into the nature
of a country's process of industrialisation, and can highlight particular, aspects of

\~

industrial development that may be 9v~~r1ookedin a macro analysis. However, the
experience of.one ~Jl1.N;ectorcannot simply be generalised for industry as awhole. While
s.~ctoral analyses are u~~fulfor. developing and t(~gtjp~theories of industrialisation. a
sirtgle sub ..sectoral a11~ysis cannot be used alone 1,';';0 describe 8. national pre .ess of

i/ ')

Industrialisation; My assessment of Gelb's analysis is thereforenecessarily narrow, in the
~ense that' I can only draw conclusions that stem from the experience of the pulp and
L
paper industry itself. ,For tins reason I have limited my conclusions to the sector itself
and made onl¥ tentative suggestions as to their applicabilityto the nature of South

Aiiic~'s industrialisation more broadly. In this sense I have been Cd~sant of the
, ')!

limitations of the case study method (McNeill 1985).

, )

I have chosen to analyse the pulp and paper sector specifically because it stands out as
{'

one of South Africa's most significant manufecmring sub-sectors in the post- WWII
'_if

\\ ",
period. Although it began as a fairly typical import-substituting industry in the inter-War
period? It grew dramatically during the ·19805 to become one of the leading sources of
investment and foreign exchange in the manufacturing sector. In fact in terms of output,
pulp and paper was'the faste~~growing sub-sector of manufacturing in the 19805 (IDC '
1992). Given this performance, the industry presents itself as a an important case study
of the dynamics of industry, and of the determinants of growth as well as constraint in
manufacturiqg, jJ

The nature of the labour process inthe pulp and paper Ind~stry must also be taken into
account, The manufacture of pulp and paper is a continuous process which ta1;~splace
in closed vessels. As such it differs from the assembly line process which has been ,the
prototype of the theory of Fordism, However, many of those who use Fordism as a

l)

framework have argued that it can be applied across the range of industries and not only



in the assembly sub-sectors. Gelb for example, argues that "Iabelling the growth model
'Pordlsm' should not be interpreted as an exclusive focus on the assembly line labour
~mcess. Pordism refers both to the relation between the expansion of productivity and thus
of output, which the production-line re-organisation of the labour pr,ocess m\d~ possible,' and
to the expansion of consumption '4/0im,,:~!which hcbme necessary to absorb the addition~ "

.~ 0 .! ..

output. Inaddition, use of the labe1 is not meant to underplay-nther processes or production,
aside from the assembly 1iWII~£lJl:14).

The use of a contitlt.ous process in(l9stry as a case study does ~9t; therefore, present' a
,Ci)1ethodological difficulty.

~!

Research design
(J

My analysis of ~hepulp and paper industry is based- on research wor~that was conducted
simultaneously for the purpose of this project and for the work of ~e Industp~~ Strategy
Project4• Partly as .~ result of ..the dual nature of the work, it was-posslble to conduct

,. I,; "

e:1tteisive field work as well as arcbiy:~ and theoretical research. The field work component
of the research consisted of interviews with managers and t.lIit.1eunion representatives in the
maj9f companies, active in the industry. I focused my company interviews on the two major
companies in the pulp and paper industry, namely Sappi Limited and Mpndi Paper Company.
However ~ I also interviewed other companies in the paper pipeline' including Carlton
Paper, Caxton.Limited, Kohler Packaging and Nampak,

4'l'he l"~ldustrial. st'.l~a.tegyProject (ISP) was a f'oGoa.rah programme designed
to analyse the develt;)pment nnd future prospects of the South African
mlJ.n~:eacturing sector. The lSI' sltmnined t'Vlel"e different., industrJ.al sectors
as wsll as vnrious croo~ sectoral issues such as trade policy. The secto~al
and crOElS sectoral dtudios VIera concern:~d with aSMsoi,ng the nb,Ui.ty of the
manufacturing SGctOl:' to Meet lot;:al nseds and to compote ii:)ternationally. The
war), vIas c:ommi!~sionedby the Oongress of South African Trade Unitmo and \'Ias
based at. the Universities of. Cape tIOt-JIl, .N~tal and the Witwlltorsrand. Thltl
findings of the project tolDL i5;!;;;~Ubliohedby the UniVersity of Cape Tot\lnPreos
during 1:(.hecourse of 1994. \\" .

5.By 'papsr pipeline' I mean the oot of vaper relutt'ld induatrioo that
otretchel3 f.rom £1o:t'estry to paper convar.ting. The notion. of th.a pipeline is
ElltplOl'.'dCl lJ)ore fully in ~hap(~er throe.

II
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"In addition to' company interviews at the head office a~g divisional levels, I visited the
companies' major production plants, These included two forest plantations; three kraft

o

pulp and paper mC~s; three fine paper mills; two board mills and three paper packaging
plants" I thus visited at least two of each type of production plant. ..Given that there are

r no more than four-of each plant type in South Africa (with the exception of forestry), the
samples are representative. With regard to forestry, the two plantation areas I visited

~ "
were Ch()SeIt~~~/s:~\ according to itt1ecompanies concerned, they were t>rica1 of the
forest planta~i~i in general, There is a fairly high degree of uniformity of labour

j/ , .

process and product type at plantations in South Africa .

.At each plant I interviewed the following personnel: General Manager, Human R~}pur(;c
Manager, Production Manager, Marketing Manager.QualityManager (where applicable) "

., "
~ndShop Steward Committ~e. \I thus interviewed strategic informants (McNeill 1985) .
~Nho were well placed to answer my questions due to their particular position or

\~~.
.expertise. The plant visits and company interviews were conducted on the basis of semi"
,., . I~ - . ,)

structured questlormakes, Copies of the company and plant questionnaires are ineluded
as appendices.

//

In addition to the s~\mi-strl.lctured'iqo.esti9pnaires, I ad~nistered a structured
questionnaire which was designed to produce quantitative measures of comparative
efficie~lCY. The questionnaire was designed in consultation ~Nithan industrial engineer''
and. consisted, of measures of plant utilisation, raw') material yield, waste and defects. I
administered thequestionnaire in pulp, pa'Pr~r and corrugated box plants, and used the

\_,' ;,

results to produced comparative efficiency tables which are included in chapter three.
A copy of the structured questionnaire is also illclcded as anappendix,

" -\

!?

;1

The combination of qualitative data generated from company and plant visits, and the
quantitative data generated from the efficiency questlonnslre provided a rich and

6r was assisted in this precess, by Mr. D. van del' Riet of F!l.UU and del' Riet Associates M

Manufacturing and Retailing Consultants.

6



(;ompfehensive source ofinf~7atioh. ".Urlswas used in conjunction.with archival work
(such as information gleaned from trade journals and national economic data), to provide

_ u ()

an OV~1'allanalysis of the sector. Additional "information on specific questions was
derived from interViewing relevant parties for their illSight~on particular issues, Parties

I I (~

mterviewed for this purpose include;
o

The Board of Trade and Tariffs
. ,I

The Competitions Board
(I '1,

The. CorlncU for Scientific and Industrial Research .. Forestek

/)
( if

The, Departmentof Water Affairs ~nd Forestry
,\ .. .'. .Q

FWl11"tQrk~rs'B.eseatl::h and Resource Proje~\t
Jf -,)

Faull and.Van der Riet Manufacturing and Retailing Consultants 0

Forest Owners Association
~o Group fdf Environmental 'Monitoring'

"
The Industrial Develq,ptnent Corporation,
Labour Research Service

'I . "

Packaging Council of South Africa
The Paper, Printing, Wood and Allied Workers' Uniori'-(PPWAWU)
\1 II

) \~.\. \

C'..mmdentiality

Given the small number of companies itt {tiis sector)"respol1(ients were concerned that
their participation in the research might \..compromise th~ir competitive position.
Respondents therefore insisted on confidentiality. For this rgason, I have referenced

1\ (\

quotes drawn from my interviews in terms of date and area only, No :individu~l or
\

company name ill revealed, Where information C~11spe~~lficcompanies is included, that
\', ."

infw'mation has been derived from p&~i'3hed sot~~~~so~ly,
(.i '( "'.\. \.1" { "~I " t"

~\. ~, \, 1, I
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The lhmtermltianM researeh eemponent- ,

\, c'

I sought to consider the SOuth Airi(!~n pape~1$~,ptor;in the light of international
developments. To this end' 1. conducted fif;ld work in. the paper sector in Europe. I '
visited companies, plants, universities, employer fed~~ations and trade unions it!Belgium,

(I ,'.

Germany; Swede~ and the United Kingdpm. International cl?mparisons contalned in the
study :;;tfe('based on those interviews, as Well as on published data. I,

\1

In particular, the international efficieApy comparisons presented-in chapter three are o 0 ,

13

based on the reSults of the structured effIcienCY questionnaire which I administered at
a series of plants in Sweden, Germany an;;L(t~~United Kingdom. This provided me ·,\yit~
a direct b~s~sof comparison With local plhnt~. II

\ I

'" Ii,J

Sources of statistical data
(\

The main sources' of sta~istic?J informatifi>,'tpf~lth'~pulp and paper!~l1dustry in this study t':'
J \ I \' " 'I ',- ,,r

are :eillp_and Paper Inter..nath:mat7 (PPI) al'id theJndus'trlal DeveldPll1cnt C({:;-poration's .
/)""; - Ii

database on manufacturing. Such data includes production, tra~'e, output and price
it

statistics. All other data S91Jf~eSare specifically acknowledged. Ii ((
/ ,

c~</,. / )'
".""..-'"

I)

Outline of tbe argument
il

~~ 1

In chapter twJ I review the Iiterature which gave rise to the notioJf of racial Fordisar, as
" ." 'I ' '.

well as various responses to the concept. I show how rt~gulat~jpntheorists such as
Ii

Aglietta, Boyer and Lipietz have developed the tools of regulation ~ma1ysjs. In particular
" II'

I explore Lipietz's work (in Fordism, Global Fordism and the risd,:of manufacturing in

develPpin~j ~o~rtries. I show h~~~lit~el~'s sonc;ept of racial Fordism i~erivesfrom Lipietz's
schema, a~ddes" 'ibe the thrust of Gelbfs'analysis. I then go on to i:e1q)loreresponses to

, d
~--- - - - " - - --, . - , I 11 I~

, 71'utp snd Paper International is published by Mi~er .Ft'e~man Incorpor~fted and is edited oy John
Pearson. :1

I:,I
Ii



Gelb, including important but limited critiques tyMaller andiDwolatsky (1993), N~ttrass
(1989), and Webster (1992). I argue that Gelb's notion of racial Fordism is based on a

"

somewhat selective reading of Lipietz and that it contains some important conceptual
problems.

\'
Ii

In chapter three I pursue my argument that the idea of racial Fordisw is best tested by

attempting to apply the theory to a case study, in the form, of the development of a
particular manufacturing sub..sector. I then examine the concrete developmentthe pulp
and paper sector, on the understanding that a detailed exploration' bf. the history and

',)

dynamics of the sector will provide an understanding of South African industrialisation

as it h~ been played out in that s~c~or. I procee(~ by anal~sing th~ pulp and 1\per
sector III terms of the central proposittons of the notion of racial Fordlsm, I argue ~hat
although some aspects of racial Fordism do provide important insights into t~e
.development of the sec~?r, the assumptions ofthe racial Fordism thesis are generally n\!
I'borxi\~out by the sector's development. I consider five central aspects of Fordism an \
conqt!lde that th~y are of limited value in explaining the development of the sector •...I \
point to a number of key elements of the sector's development, and argue tbat.they are \

,:1 "II.

either obscured or insufficiently explained by the concept of racial Fordism, ' \\

I thus show that the notiol, of racial Fordism is insensitive to critical aspects of
Industrialisation as seen through the development of the pulp and paper sector, Ie,
conclude that racial Fordism is of limited value in "explaining South African
Industrialisation and I therefore tum to an alternative model. This model is the notion
of 'late industrialisation' which has been developed by Alice Amsden ill relation to
Korea. I briefly apply Amsden's schema to my understanding of development in the

i\
paper sector ann J. conclude that her conceptuallsatlon provides a useful starting point :
for understanding the sector's development, and perhaps, South African industrialisation!



I:,
more broadly. I close zhe study with a tentative PlOpOSaJ: .that South Africa's indilstrial

, ,,' 0 ,
path may he usefully analysed in terms of the category of late itldus~ria1isation, but that
South Africa must be distinguished from other late industrialisers 110t only because of the')

~I ,) __ 'J ~

centrality of racial domination but also because of ongoingdependence On the natural
(I

resource base.

10



\.;

Chapter two: 'Fordism and racial Fordism

In this chapter I will explore the origins and obj€Cti~es.of Stephen Gelb's (::onr,eptof 'racial
Fordism', In order to do this I ~m examine the work orAlain Lipietz, since Gelbi$ 'racial

II

Pordism' is based on his reading of Lipietz's work. Lipietz is a member of the (French)
'regulation school' and aspects of his analysis are closely related to the work of ethel!

)

regu\ation theorists including Aglietta (1976); Boyer (1990); and de Vraey (1984)8. My
discussion, will largely concentrate en Lipietz's specific theo..~::of 'Global Pordism' since it
is this theory that has given rise to Gelb' s 'racial Fordism'. I will, however" refer to the
~Jork of other regulation theorists in explaining Lipietz's overall framework.

'<:\

The discussion that follows will first look at the.overall assumptions of the regulation school.
I will then show how Lipietz has used ~heregulation school's concept of 'Fordism', and bow

i I

he extrapolates this concept te explain global development. patterns using the notion of
'Global Pordism', I will look at some responses to PGlo"ai Fordism' including an important
critique by Alice Amsden (1990). In the second part of this chapter I disc '!is 'racial

'i
Fordism' and{,~gokat how (~elb uses the concept to explain the pattern of economic
development in South Africa in the post-WWll period.. This will be followed hy a review
of some ways in which 6elb'~work has been applied and/or criticised by other theorists.
In particular, I will examine the work of Nattrass (1989~ 1992); Maller and Dwolatsky
(1993); the Sociology of Work Unit (1990) and Webster (1992) and Bethlehem (1990).

In his book Mirag~\ and Mi@clesj The_(~rises of global Fordism, Alain Lipietz sets cut a
general theory of capitalist accumulation in the late twentieth century. Like other regulation

IlThis does not imply that Lipietz's work typifies all the assumptions of the regulation approach.
Amsden notes that "not all regulation theorists ...accept the gtohru·Fordist extension of their work. Nor does
the regulation framework adopted by Lipletz necessarily represent the most petsuasive version of regulation
theory" (1990:7). Indeed, Boyer's assertion that lithe mode of development \,t' the newly industrialised
f.ountril!s is quite distinctive [from Fordism]" (1990:xll) flies! !'the face of Lipletz's notlou of Global Fordlsrn,

11
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theorists Lipietz is 'concerned to explain why ooonom[~s grow in certain periods and stagnate
in others. In particular, regulation theorists wish to explain, how capital~~ economie~ aft

able to overcome the contradictlons which are necessarily generated in the course of capitalist
"development", In other words, why is capitalism able to survive the conflicts and

i'

contradictions it generates - why has the system not yet ir.1ug its own grave'? RegulatiQnists
argue that the success of capitalist accumulation depends 'largely on"the institutional context I)

in which it occurs. They argue that it is possible for capitalism to exist in the contexts of
highly variable sets of social relations, and that the particular nature of the social relations

\i
and institutions will determine the path of accumulation, They argue thatIt is possible {or
players in a capitalist economy to generate a set of social relations and institutions which
contain at suspend the conflicts and contradictions engendered by capitalist accumulation,
such that accumulation i~able to proceed in a relatively stdble'~~mner. When conditions are
such that stable accumulation i~lpossible (at least for a given period), then that economy can
be said to be "well regulated" (Lipietz 1987:35). Lipietz and others make the point that a
successful 'regulation' is not inevitable and nor does it come into being in order to fulfil the

() d \, !

'needs of capltallsm'". R2fther, when "a provisional solution for' the immanent
I

contradictions of capitalism can be found .... .it is a matter of chance discovery ..• II (1987:24).
o (, ',

(

Regulation theorists use two main concepts in analysing the conditions of accumulation in a
given economy. These are the 'regime of accumnlatiop' and Vie 'mode of regUlatiCln',;~The
regime of accumulation consists of the particular processes of'productjon and consurn )tion;
while the mode of regulation refers to the norms and institlitlons which provide the ~~tl!ext
of accumulation, including the relations between social classes". These categori~:o:.)of
analysis allow regulation theorists to desoribe the

I,·

-----------------
9For example, the tendency of the rate of profit to fall; the tendency towards over-accumulation; the

tendency towards under-accumulation (Sec Boyer 1990:12-1.5).

lOLipielZ labels the latter view 'pessimistic functionalism' (1987:17).
I)

HIn fUore technical language, a regime of accumulation call be defined as 1I... the fairly long-term
stablllsaticn ohhe allocation of social production between consumption and accumulation" (Lipietz 1987:14)i
and a mode of regulation as lithe set of internalised rules and social procedures which incorporate social
elements into individual behaviour" (Lipietz 1987:15);1

12
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social .and institutional nature of the process of aceumulation, thus avoiding the

naturalistic pitfalls of neo-classical economic theory.' At the same time, the concepts
allow regulationists to avoid the pitfalls of a more static Mru-xis~,analysis, by enabling

.~.

them to show that capitalism is not a single model, and that the contradictions inherent
"

in capitalismdo not necessarily lead to its "downfall, but rather to new forms of capitalist
accumulation. In this way the regulationlsts offer a new t~eory of crisis. Rather li1i~n

~J

seeinli capitalism's contradictions as leading to a crisis which brings the (inevitable)
collapse, of. ca;~italism, they see periods of crisis as times when established patterns of,

'I . .'

accumli1~~,~oll;f;~reakdown, but when new forms of accumulation become possible. In
Gelb's t~ii~)fo'this notion of crisis indic,,"'>'~~sa 'turning 'point' rather than a 'terminal

t.

disease' (Gelb 1991:8). Such periods pi crisis offer social forces the possibility of

overturning the capitalist system altogether. According to the regulationists however,
such crises, do not lead to the automatic tran~f~!rmation of the mode of production.

\)i
Regulation theorists offer an important alternative to a linear theory of history, and they

I)
/"_,

recognise the role played by social agents in sb c)ing society and social change. In
particular, they emphasise the importance of social Institutions in shaping the context in
which accumulation takes place.

Fordism

One "product,,12 of the regulation approach is the theoryof 'Fordism', The concept of
'Fordism' has been used by se~eral regulation theorists to analyse twentieth century

\

industrial development in the United States of America. The idea ..of Fordism was first
put forward by Aglietta13 in 1976, and was then taken up by numerous theorists (See,
Boyer 1990:ix, 17).

<:.,

12This term is used by Boyer (1990:x:vili),who argues that the regulation aPllroac!t should not be
reduced to the concept of 'Fordlsm'. Rather, 'Fordism' should be seen as one of the 'product;' t'\~. results of
regulation theory.

13"L\.lthl~ughAglietta drew the term. 'Fordism' from Antonio Gramsei's essay 'Americanism and
Fordism' (1971,), it was Aglietta who developed the ro~wpt of Fordism asit is described in this chapter,

13
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\h\

The concept of Fordism, as ),>resented by Aglietta and r~fip.ed byBoyer and Lipietz, is
designed to capture the par:licular 'mode of 4,evelopment~ (Boyer i990:viii) in the USA

(),'~

i:g. the post ..wwn period} The concept is used to explain tIle stable and rapid expanston
of the American economy after 1~45, and its slowdown which began in the early 1970s.

- 0 ~

Regulation theorists.have attempted to explain. ',Vhy the American economy showed such
c> (' '

spectacular growth in this periods why a crisis ensued at the time that it did, and how
-: I~.. «,
c;; that-crisis differed from previous crises such as the Great. Depression of the early 1930s.c> (l f)

" .")

o

In explaining this phenomenon, "regulation theorists refer to a particular regime of
accumulation and its mode of regulation. They attempt to show that it was the specific
form of accumulation that explains the PJ~tern of growth. They argile that the stable IJ

pattern of aCfmruation was dependent(, )](~ ge~,eraiisation of particular production
techniques i!1( ~n,junction with tIle regulation offered by key social institutions including
industrial tradJ uniens, the welfare state and large corporations. (I ,

V ')o
Lipietz's particular version of 'Fordism'. contains two basic ele,ments: i) the generalisation
of "a re"~olutionary mode of work organisation" (1987:35) consisting of taylorism and

" .
auto~~ation and ii) the- establishment of n~ass consumption norms which li'hked
productivity growth to wage growth, thus ensuring high consumption norms throughout

"-

the society, including among the working class.
c~\

Before we look in detail at these two elements, let us ~~ne the overali logic behind
\~.\~-~

the theory of Fordism, The success of Fordism was essentially, dependcnl~n a match
between production and consumption such that manufactured goods were mass-produced
using a innovative labour process, and these mass produced goods were then, mass
consumed in the domestic market. New mass production techniques enabled
manufacturers to lower unit costs dramatically, but in order to avoid a crisis of under ..
consumption, these mass produced goods needed to find a large and stable market.
Once the unit cost of mass produced goods was lowered, the way was opened for mass
consumption ~provided that aggregate demand could be sustained at a fairly high level:
This was achieved through the generalisation of high wages forthe industrial workforce,

1'4

.fl

o
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~ ~J~he rr..arginaliSed' and 'l.mempk)y~d. The el sential logic of,)mass pl ductiqn an\l 'mass
consumption was that hi~h revels ci prQ,d~C;UVitY could be achiev( in the \,~eallh of
;roductlon, and tJJebenefits of this l~vetof pIIPlductiv~tycould be spread suffiCi~n~lYthr~:ugh i~)

~, ""', :1 -:

society to ensure ~ha,t tlI<~uiillel'~consumpUonist crisis represented by ~~eGreat Depression

C()ul~,be avoided. .'.. il ~
()~' "Ii ,. ~
In order to 'unpack?" this argument, let us look more closely at Lipie.~'s work.' The first

(\ . 0 d
element Of Lipietz's definition of Pordism relates to the regime of '~cc4,mulatit;)nand i~)

cel1ti'~ on the nature of the labour process which was an importan~,s~~urce of productivity
(I C , JI

growth. Tile labour process was epitomised by the work organisatio!) practised itt FOll'@'S
" i O/i

automobile assembly plants from the 19208, but which became g~nera1ised throughout
.,

Ameri9,aQ.,industry only after W\lYU. It consisted of a combination of taylorism «if sciendfic
management) and flow-line technology. The use of 'this labour process enabled

,-,
manufacturers to lowee uni(costs using economies of scale, .1Ui1ii th!?ugh lowering labour
costs by making craft workers obsolete. Lipietz explains that taylorism was the process
c:Whe~eby the sIriUs of worker collectives were expropriated atld;~Y$te~atiSed by engineers
and technicians using methods of 'SBientifk: Management'. A futthel' step was taken when

o "
that systematised knowledge was incorporated into an .automatid system, with machines

H ::::::' l.t' )'( ." ()

dictating working methods to workers whose initiative had been ex~rop«ated. To.iswas the
I',

'productive aspect' of Ford ism II (1987~35). Thts process cheapened i1~eOOS~ of labour power
~~ ~

by 'deskilling,14 work so that knowledge which was previously specialiSl,S,(Iand restricted
to craft workers, now became generalised and btcorporated into a production system. This
was done by breaking the labour process up intd' small' constituent pI~'U:ts,such that each

I; \
\ .

worker repeatedly performed a small aspeCt of t.he production process: In this way t the
design or 'mental' aspects of work wete removed frofiJ(~forkers and placf.~ in the hands of
~anageme~~. Management was ~ble to use this kn~wibdgeto shift the balance of power in
the labour process such that they could dictate the nature and the pace of work.

o
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Man. agement J. trol over the pace JFork WlIS firstQchieved, through Taylor's ;ime-and:
motion studie~t and fhen consolidated through the invention of moving '8iSsembly lines
which regulat~(i the 'Speed of production. The organisation of work under Fordlsm was
necessarily hiJ!l'archiical; as supervisors consolidated managerial control over ~orkers and"

mad,e s.ure t~.,\'!the detailed instru~ons provided by th~ pl.a.nn~ng depal't~~nts were '
carried out tt I the letter. Management hoped that the combination of supervisory and

I -: .

techntca! co~troll'i: would enable them to prevent workers from 'soldiering'? tl1.at i$.",-,
, ',1, \

restricting t~eir output, This type of workplace design resulted then, in top.dowx:.;' ri·.,i·e
manageme I~~and was implicitly opposed to ~ny form of worker initia.tive." ' . ',.,

r 0

Fordist P!'O;~lllCtiot~was best suited to the manufacture of standardised article~ ~ince the
repetitive lAbour process and the economies of scale were best exploited when producing

f! () ~
'I·' <,

long runs of'Ulldif1ferentiated products. Fordlst factories were therefore designed tt)\ mass
)1" ':,

produce sti~ndatdised articles.
~ i I

I, '

Fordism ~vashowever, more 'than a production process. At the same time as raising
productivity and lowering unit costs in production, .the Fordist mode of regulation
estab1ish~'d)a market for mass produced' goods by spreading the benefits of productivity
growth across ~classes and by incorporating the wo,r~~g class in particular into mass
consumption. This was partly achieved through the institutionalisation of industrial
unions so that wages were implicitly link@dto rising productivity, and wage earners could
participate, in mass consumption. Accordingto Lipietz: 11... a new mode of regulation
allowed Fordism to develop fully. JA new clement was introduced; the continual
adjustment of mass consumption to "rises in productivity. This adaptation led to huge,
rises in the life-style of wage-earners ~to its 'normalisation' and to its incorporation into
capitalist accumulation itself" (1987:36). In this way workers weredrawn into the norms
of mass consumption. This not onlyhad the effect of raising aggregate consumption

'•.1 "
,- l''

levels but also laid the basis for a degree of consensus on the shopfloor. Since workers
were incorporated into productivity gains they were more amenable to top-down

iI

15This term was first used by Edwards (1979).
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managerial authorityYi,

Industrial unions were not, however the only institutions underpinning ~'\;lSS consumption.
In addition to the role of the W}{gc relation; we find an important role played by the
state. The state's role in. raising and stabilising aggregate consumption was two-fold: the
.systematic provision of welfare and expansionist monetary policy. These are both
elements of Keynesian mac~iJI:-economic management and together with rising wages they

I,

ensured sufficient effective! demand to meet the growing output of the mass production
industries.

"

Under "these conditions, investment (capital stock per worker), real wages and
productivity all grew at roughly the same rate. 'The rate of profit therefore remained
stable and a~q,~mulationcould proceed at 11, steady rate.

((
\lihUe Aglietta limited his analysis nf 1)ordism to tile USA, Lipietz extended the term to
apply to the advanced capitalist countries in the.,torm of OECD!7 members, According

, . . ':;_J

to Lipietz:', (,

,

"For a period of twenty years, the OEeD countries enjoyed exceptionally high and
regular long-term growth. There were, of .course, conjunctural slow-downs
('rec'ilssions') and there were also major differences between the growth rates of
differe!1t countries, but it can be said that each country experimented with
Fordism and developed it to its advantage by expanding internal demand"
(1987:38). "

1~his can be conceptualised as a trade-off or compromise between capital and. labour. The notion
of a labour-capital compromise has 'been most fully developed by Bowles, Gordon and Weiskopff (1983)
whose approach has much in common with that of Lipietz. For a discussion of thte parallels between the two
sets of theorists see Boyer (1990:xix-mdi).

170rganisation for Economie Co-operation and Development
\'
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,~,. Ii..,,' "
But the tGolden Age' of Fordism was not ,to last indeiime.ely. According to Li:pietz, the e.111y

o "~
1970s saw the beginning of the onset,of crisis in Fbtdism. The cris~sis characterised by a

n .

;\ long run (or non ..reproductive) downturn in the e9,onotWc cycle, and esp:cially PI falling
aggf~;~aterates of profit, For Lipietz this indicates the",exhaustion' of F~rdism at;(a regimJ
(~ -

of accumulation and lls~er5in a period of !leig~~enedsoci~conflict as ac$truggle':'ov~f the
1'68,01uoOl1 of the "Cri~f~_~~illS. For c;Lipietz the ~1'iSiB of FliJrdism was caused hy' a
combination of factGrs ;whioh span the shop-floor as well as the 111~f.~(1)-economicclimate.
The key factor however Is "f). (,slowd~wn in the t~te of pr~ucti~¢ieyigrowth due 'to the

'. 0 \1 '

limitations of FQrdist work organisation and the prlncwles of TaylQrism inparticular. l,ipietz
(, ,.,

"notes that taylorist organisation "means that the m~jority of producers have no control over
" ~

" D

their own work and that th'~activities of engineers and technicians become the only' source
c::> , "

of productivlty. The only ,way that they can ~'I~rea£eoverall productivity is to invent ever
Utore complex machines. We can thll1>~'~~~':vI~~Jhe downtl1l111n productivity goes hand hl
(/ "/ t.' z.-.) , G

~. lland with a rising coefficient of pe(!1apita fixed eapital" (1987:44). I)

I)

There has 'boon vigorous llrltemaiional debate on the nature of the crisis and on the-character
of FQtclism t~, sucCe&&or.The detaiis of that debate are beyond the scope of this St\lfdy. I will o

1·1 "

however return briefly to the crisis of Fordlsm' in me discussions of Global FQIl'dismand
('

racial Fordism t~~~tfollow below.
(.1

I"

!~

From Forcllsm t.!·r.ball1~rdisJn ...»

We have noted abOv'~that Lipi\~tzuses the notion of Fordism not only in relationto the USA
.\ ,

,\ but also in relation tei the OECD, countries, ~.rhisextension of the theory of.Folidism to the
'~. " ~ ".~'. ..

\. OECD prefigures Lipietz's particular theoretical contribution u the concept of Global~- . ,

\l"ordiom. Unlike some other ~ula~of theorists such as Boyer, Lipiete sees Frrdism. as a
concept which can be used to UIldersta(fd international economic development, aJld especially
to explain the different levels of dev1nopment attained in

) Ii
\,
I-.,',
I'

\
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~different countries, The ~~jl'.ctiveof this work is to develop atl"'~at~~~ ~ramew()rkt"which
"~':~~;~\i1lgo bey6nd" wlmt ~e cans the 'stalemate' of the 'Dependency ...ve;S~~;;1v!04~I~sation'

. ".. . ~ -debate, and will help t<l, explain the dynamics of differential global development. /)

II

Lipietz is concerned to sho~ that ac~umulation takes place on a global scale, and that the
patterns of global accumulation explain the differing levels of development in different
countries ,~t regions, In setting up his theory of accumulation t~~~~fore,Lipietz creates a
framework which h~ uses to -explain the 'development "f the 'periphery'
('un.derdCi.welope<PI'third world' countries), in the context Of their rela.tionship to the "

" \;

dynamics of'the ~centre; (~~~ancedcapiiafist countries). In this way his analysis assumes the
existence qf a global system, and implicit in this method is the notion that a given country's
pattern of development can be explamed f'rindpa11y through an ((inalysisof that country's
I¢la~e in a global sy;tem, Lipi~tz is sensitive howeyer to the d~ngers that arise fr'ijm

ci' ~:p13.ssifyjng" specific national economies in terms of the(~ place on the' international stage. U

\,,\0-- \'. I;

Accordingly," while he uses a set of terms and labels to conceptualise the, relative
development of various types of economies, he warns that lithe reader ..... would do better t()

burn this book without readi~p it, if all s~e 15"goiilgt<f'ge~out of it is a new collection (Jf

labels to stick: on real nati&ns and actually existing international relations witheut first
analysing the~~carefully" (1987:5). (:,

This warning notwithSymding, Lipietz's theory has a glotj!~l sweep, and all national
',' '.' ('(

economies have a. place in his analysis. As we shall see, the'various categories involved ill
00· . •

his global system can account for the stage of development attairted anywhere on the globe
at 2, given moment. And when that moment is the second half of the twentieth century, all
international development can be explained with reference to a single international mode of

t: I,' C'

development: Globat Fo'rdism. c.'

o
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'Ihe logic of Glq:bhl Fordism , (I

\1\

Accordingto lipietz's schema, while the centre (essentiaUy the QECD countries) was
characterised by Fordism, parts of the petiphel'y18 can be characterised by variations
of Fordism including Primitive Taylorization, sub-Fordism ~?d Peripheral Fordism, I 'Will
explore these concepts below. However, I will examine sub-Fordism in the greatest
detail since it is this concept that is the prototype for Gelb's notion of racial Fordism,

:pnmitive Tayiom.1tion

According to. Lipietz, PrlJ1nitive Taylorization (or 'bloody Taylorism') is a r~gime of
t , \

accumulation which can be distinguished from Fordism in two ways: i) it is an'~ttempt
to industrialfse on the basis of low.~~ge ::ibour intensive industry where jobS\are
'fragmented and repetitive, but they are b.~tlinked by any automatic machine ,~);~S,~~m.~~.~:'I

S ..-/f/

(1987:74); and ii) the regime of accumulation "is designed to extort as muchsurpnis
.value as possible, and 1'10 attempt is made to reproduce-the labour force on any regular

:.-;. basis" (1987:76). As a result, consumption levels are not raised in the local market, but
rather, "markets are sought where there is pre-existing demand" (1987:76), that is, in the
centre, I,

Primitive 'Tayloriaation then, displays neither the Fordist regime of accumulation (which
includes automation Of technical control), nor the Fordist mode of regulation (which
includes the extension of mass consumption ~6'the working class).

C)

Lipietz notes that countries attempting to industrialise through Primitive Taylorization
have had limited success since lithe local rii]ing classes...know only too well tl~atthey
cannot remain tbe warders of capitalist prisons forever" (1987:86-7), Primitive

"Taylorization's labour repressive strategies, which rely on sharply rising rates of surplus
value extraction and on depressing working class consumption will lead, for Lipletz, into

-------------------
18Lipietz W"U'DS that "insofar as it is a regime of accumulation, Fordism is not taking over the whole

periphery" (1987:81). He does not,. howevc.r, comment on h.l)Whe \vo.utd. distin~UiSh those areas of the
periphery where Fordlsm bas 'taken over' from those where it has not, He also drres not say how he would
understand the place 011'non-Fordist' peripheral &>untries in his overall ..chema, ,

~,
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a eul-dessac characterised by resistance and social dislccatien, As a result, the ruling,
classes of such countries are,\')according ..to Lipietz, "being fONP.9 to .....adopt a rather
differe:ntlogic which we.can describe as 'peripheral Fordis~f'" (1987:87). "

'0 II II

Peripheral\lF'onUsm and sub-Fordism

o 1/
I,

AcC6~:dingto Lipietz, Peripheral Fordist countries display ~~pects o,f the, Fordistregime
of a~umulation (Taylorism plus mechanisation provid~~lg the basis for intensive
accumul~tion), a~d th~~\Fordist mode of regulation (a. ~bWing market for consu~er

.:

durables through the spreadlng of mass consumption norms to the woiklng .class).
.. ;1

Despite this however, they remain peripheral in terms. of the lliternational regime of
'.'. ./, '_/ ;1

accurr.alation in 'that the most skilled and technologicallyndvanced production and
I'

design processes remain outside those countries. Their dO~ILesticmarkets are 'also limited
to "a specific combination of consumption by the local fa;lddle classes, with workers in
,-'i . 'I,'

the Fordist sectors having limited access to' consumer d1irables, and ,~xports of cheap
manufactures to the centre" (1987:79). Local consumptlonjs not adjusted'to productivity

gains in the Fordist branches uf the,se economies. '1

1

\

'0 )'
.. (/J '')) /;' v 1\ . .

Sub-Fordism, on the other hand, is not-merely ~\pmi~.rdor peripheral "'CrSlO? cof
Fordism, but is, according to Lipietz, lie, ca'l"icatL.) ~f;)F{'rdismtl (1987:62). Whereas
peripheral Fordism cUisa true Fordism in that it involves both mechanlsation and a
combination of intensive accumulation.and a g~owingmarket for co~uiri)er durables"
(1987'78 ..9), sub-Fordism can be described as "a a;-ricatmeoof Fordism, or as ~u attempt
to industrialise by using FOfdfst technology and its moab1' of consumption, but without
either its social labour .i:~f~cessor.its mass production norms" (1987:62). Sub-Fordism,

I.' \'

according to Lipietz, is based on the imtial success of import substitution strategies which
began in the 19305, and became more generalised by the 1950s. A critical point about c;

the sub-Fordist mode o~\development is that "it failed to enter the virtuous circle of
central Fordism" (1987:61). This is the case because i) its labour process, ii) it~markets
and iii) its patterns o~ foreign trade, failed to replicate the Fordist regulation whlch led
to steady patterns of accumulation,

I)
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Let US look at each of these three aspects of sub-Pordism in detail. According to Lipietz,
<:'

the sub~Fl\)l(di~tla~o1!r· p1l'{lces§is different from Fordism because sub-Fordist economies
attempted to imitate Fordist productlon l'J\ethodsby simply importing machinery, but without
constructing the "corresponding social relations" (1987:61). As a result, the economies in

Ii
question lacked the necessary managerial skills and an experienced working class. Without
these, the imported forms of production never achir,vef~ thelr "theoretical productivity"
(t937:61). "Technology", J.,ipie,tz concludes, !lis not a transferable resource which grows

Co"in the forests of the Nortll\" (1.937:61).

Sub-Fordist rrma1'kets are also to be distinguished from their Fordist counfelpru.1~ because
there was no significant growth in consumption levels among workers or peasants. Mass
consumption in the local market was therefore not a feature of these economies. The markets
for the products of such economies were therefore restricted to:

,"j .,~.,

(l

"1) the1uling and middle classes created by the export economy. This market was in any
case limited, but: it 'Wk1S also sociologically stratified and u~sistarit to the consumption of
standardised articles. 2) 'l'lhe foreign market, ill ether words the centre itself .• ; .. but wage

\~

differentials notwithstanding •.• " •.peripheral manufacturing; activity was not yet competitive
because of its low productivity" (1987:61).

_ f"ji'\
In other words, sub-Fordist economies were unable to take advantage of ttl~~::~~ordistmatch
between mass production. and mass consumption because on the one hand~\hey lacked a
domestic market which was willing and able to absorb standardised mass-produced articles,
and on the other hand, .they were PQt 90mpctltive enough .tr'<expott rinass~produced articles

, .
to the centre; / o

Similarly, Lipietz argues that sub-Fordist patterns of nntel'il~taonl!lj trade depart from
Fordism because moving into advanced mass production techniques would require a
significant increase in imports of capital goods, at a stage when sub-Fordist countries were
primarily exporting raw matedels, Given that the value of imported capital goods would

'~i

outstrip raw material exports, a balance of payments constraint would ensue. In tnnldngthis
argument Lipietz assumes that an increase in raw m~.tddal exports "could not

\\

22 /1



'., (',
c·

Pif .;:_; II." I) J I)~ ('

rnake Up" (1987:i2) for the increase in the vnlu.rn::J'of investment required for capital "
• (\ ,(I

goods ini~(}I't~. _ " . -, ~ ('it f

n ' ~

Ilycuncludt;g his assessment of the sub~Fordist pattern of accutnulation"Lipi~'tz notes,
that the weakness of these economies stems from both local and inte'rnat{lmal\tactors,
On the one hand, sub-Fordist development was caus,ed by "tIle interOOx social st~\~cturer
which was consolidated by the su~val ofa very unequal distribution or income' 'n the

.o. (} '\.'
prinlity export sector, by the failure of agrarian reform to redistribute wealth, and y the

_J ~

failure to.expand tbe mantriacturfng sector or to)Jlcorpot'ate mass consumption int thee 0
::. c:.r' ~I

.regime of a('.llmulation" (1987:62). On the other hand, dnternational pa.ttern of
accum1l1ation.also played ,their part. For Lipietz, this ~oinfgocs fal' beyond the llistor~'al
legacy of colonisation, and centres on the fact that by the mid 1960s the vast proporti~
of foreign trad,~ r!nmanufactures was taking place "within the centre" (1987:69), tl1at i~

b.etw. cell the ..OEeD C,Ol
Ultde.s. t11en.lSe.....lves ... L~'P'ietz argues that .."it was .the ract. that 1he\.\\ ....

centre had become EO auto-centred that had the greatest impact. The diffusion of the. "
~ . "

intensive regime of accumulation Ied to an increasing gap between centre and periphery \ .>

in terms of competitlveness, and e:xpelled the periphery frord' the international trade in! '\
manufactures" (198,1:62).

One can conclude from a reading of Lipietz's discussion of sub-Fordism tltat sub-Fordist
economies are, In fact) substantially non-Fordist, Although they 'display some of the

,.

features of FordiSll1 on the surface (eg, imported mass production machinery), they do
not replicate the Fordist 'regulation' .. that is the 'virtuous circle' created by the match

.: ',> -c i\

between mass. production and mass consumption, In terms of regulation theory then, the
conditions which provided a pattern of stable accumulation in the centre were not

v

achieved in the suh-Fordist periphery. "Theuse of the term sub-Fordist can only be
understood as an analysis of these economies relative to what they are not, rather than
describing what they are, The notion of snb-Fordism is therefore best seen. as explaqung
a country's development by way of analogy te) the Fordlst economies.

23



Critiques of Global Fordtsm

CJ

Boyer .. a more modest \icrsion of Fordism

We have already noted that Robert Hoyer is a leading regulation theorist, whose analytic
\1

tools are similar to those used by Lipietz. Boyer, writing in :the R~@'ltQnJichoo1..-:.J!

CritiC!;!] .Jnlrodu~fkm (1990), defepds the regulation approach, and the concept of
.'

Fordism in 'particular, He argues that Fordism is a "central yet misunderstood concept"
(1981:ix) and·.,defe~ds it against various cfiticisms19• He argues that the notion of

(J

Fordism provides key analytic insights that enable scholars to answer important questions
('- 'J

about contemporary economic crises. B~yer argues however, that the notion of Fordism
cannot provide answers ito ~very question of economic crisis in every situation. He
eoritends that the concept of Fordism should not be stretched too far. Inparticular, he
objects to an.analysis of Fordism inwhich "the Iabourprocess is treated as the be~nnhlg

o 0

and end of the regime- of accumulation, obscuring its oth~~ determinants. This. baa
resulted in the tendency to infer the likely existence of.a Fordist mode of development,
perhaps somewhat modified, from the utilisation of Fordist techniques in certain sectors

~ 0

or firms". Boyer argues instead thafl!it.is perfectly possible for a mass production s~sten1~
using mechanised assembly lines, to exist without long-term contracts governing the wage
rel~tion, an essential characteristic 'of Fordism, It is fo,» this reason that concepts such

# .,
as 'bloody Taylorism' or 'peripheral Fordism' are" more dangerous than' fruitful"

L~ '_'

(1990:xii). He later goes on to say 'that 'Ifordism is only one of the historical fonfu Qf
the accumulation pt'ocess" and tbanhe use of regulation analysisC~iJtlr~vealed a gr~at
variety of modes IOf 4,evelopmenttl• Certain economies including oil rent economies,
agricultural e~bnomies, and the economies of dependent countries "display modes of

II

development which have little to do with Fordism, whether peripheral, shackled, or
incomplete" (1990:xviii).

(J

'IIi

Boyer's version of Fordism then, is a more modest forrmdation, which restricts the
Fordlst mode of development to specific times and places. He explicitly rejects the idea

----------~-------
19pOI the specifics of this discussion see Boyer's introduction to the English-Language edltion orThe

R.rum!ation Sc.hool.:.Jt ....Cnticallntr9,dn~irul (1990 Coltmlbia University Press New York). t
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Jth~t Fordfsm is a global \~pglIl1eof accumulation, 01" Jhat Fordis.~development in the
, 0

,¢en~re is!,the starting point f?r the analysis of all other economies," He argues, that the
regulation approach is "a meti~od of analysis, not. a complete theory wbich (t;presents ap
alternative to more ambitious constructs, whether neoclassical or Marxist in inspiration"
(1990:mii). Rather he sees regulation theory as a method which must be spedficaUj and

"

I
\~'

rigorously applied to each separate economy. The result of such an analysismay at may
"

not make use of the notion <if Fordism, /)

()

Amsden's c?tjq,tle '
()

(.}.-,

(l

Alice Amsden ~hares Boyer's .view that Global Ferdism is not a useful. concept for
analysing"Internatienal patterns of development. Her critique, bOWtw~~(,oes)bcyqp!ji)
Boyer's in that she makes use of a differenhtneoretical paradigm )to(:'e~i=vv'lde'f

\) f\ . ,.,-_' 1 _.

alternative explanation of development illnewly industrialised countries.. ,!'tl'l~'u~ll~I,
",' ,( j _.".c_'",\, I ':' .• <':_ 1, ..."

cues not leje~~ regul,c)tiontheory out of llan,1, she (~ontel.l:9\sthat Lipfitz,&;o\!~tlc~Ptof
global Fordism "has no explanatory or predicthTo/ti()VJ'~;~':'\~ndshe therefore seek;·/U)

e <i / il "0·. I.e. I"; " .. ,.

,~l~ovide an, alterna~i~e eXPlanatiO{jbYusing the cO'n¢~ptof 'late industri~,lisaiion' (1990!!'~k,~

" "V . "
Amsden's critique is based on h~lr}lnderstanding of ind~strial development in South

" (,"

Korea in the post World Wax 11 period. Although she confronts Lipietz using Korea as
"i,

her starting point, Amsden not only challenges Lipietz's understanding ofKorea, but also
his entire framework for understanding- Third World development Similarly, her
framework not only provides a different understanding of Korea, it also poses an
alternative theory of industrial development. the debate over Korea c&')tres on Lipietz's
IIOti011 of peripheral Fordism,' Amsden shows that various aspects of that concept are

',. t

unable to stand up to a detailed examination of Korea's history. I will not summarise
<:

the details of the discussionabout Korea however, since it has limited relevance for our
purposes. Rather, I will c~ncentrate 011 Am,§den's g~J1eralcritiques of global Fordism,
and on the alternative framework she offers.
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Amsden questions global Fordism on £OUl' basic counts:

:1 \\

i)· Amsden argues that a central problem with global Fordism is that it" tries "to
understand the periphery in'iyI1U.S of tbe centre" (1.990:7 emphasis added). Sheargues,
for example, that lithe novel phenomenon of the partial industrialisation of the Third
World," can be shown to be "the result l:>f the various ways in which elements of the logic

II I:'

of Fordism has been extended to the periphery" (1987:6). Amsden argues that in this
way global Fordism falls into the sam(~conceptual traps as dependency theory, despite
Lipiet:t's attempts to distance himself fl'odl the, dependency school. "We know in
retrospect from the failure of dependency theory" she saysJ"'that th~ dynamics of growt~
in the Third 'World cannot be analysed. satisfactotny in terms of the categories.of 'centre'
and ~perdph~,..Y'.To the extent that Lipietz employs thes,~ categories, he is a dependency
theorist, and no more successful than they in explaining Third 'f.Norldindustrialisation"

". . ... . (? .0
(1990:10). Rather than explain Third World development in terms of the centre,
Amsden proposer that a proper, explanation l.Ivillexamine the specific history and
conditions under which developmen\ occurs in a particular country. Inso doing, she does
not dismiss the Importance of the intematlonal context, but rather she refuses to see that
contex~\as the starting point for understanding the development of-a specific country20.

26

ii) Amsden notes that the Igloba~Fordism paradi~ihsuggests that underconsumption is
the major stumbling block to ~~l;t~nomicgrowth in developing countries, and that it is the

. < '\
··lack of n.iass consumption norms tha.Jhas !itifledthe 'sub-Fordist' and 'peripheral Fordist'
economies. For Ams1den however, the teal constraint facing Third World
industrialisation {slow productivity and a. lack of international competitiveness. Korea's,
industrialisation, for example, was achieved largely on 'the back of exports, since Korean
manufacturers became productive-enough to compete ininternational markets. Amsden
asserts that it is dangerous to understand 'Third World development constraints as a
problem of demand alone, as this 'will obscure the problems of productivity. Amsden__ .__ ...._._----

Ii20In this sense Amsden has much in common with Brenner (1971) who has criticised Dependency
'Theol) Ifor taking ~e !t:entre' as the starting point of analysis.
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notes that u... any country, particularly a small one, can produce without .regard to its
home market so long as it can export. The problem is that most Third World countries
cannot export because they are not competitive internationally, despite low wage rates.
Nor can they sell domestically at international prices, at high levels of productivity that
would enabje them to pay high wages and expand their internal market size. Ultimately
therefore, as the Korean example suggests, the problem of industrialisation is a problem.
of increasing productivity, not demand" (1990:11..12).

\\

iii) Amsden argues that global Fordism c~trs an inadequate theory of the state. Lipietz
argues that in order for peripheral Fordism to occur, the state requires 'a,~n()my' from
foreign domination, from the "ruling classes connected with either the primary export
economy or the growth of the home market", and from the popular masses. In other
words, for Lipietz, "it usually requires a dictatorship to break the old balance and to use
the state to .....pla~\ the part of the ruling classes within a new regime o~ accumulation".

·1

While Amsden agrees that the strength and autonomy 'Of the state played an important
part in Korea's Industrialisation, she believes that a more specific theory IOf the
'developmental'siate' is required to fully explain the state's role m: industrialisation. She
notes that Lipietz's explanation of the state focuses on the strength 0:.' p~wer of the state
and excludes two other important factors: lithe conditions 'Under which the strong state

u \

acts 'developmentally', investing long-term rather than speculating; and the precise
policies which the developmental state. follows in order to further industrial growth"
(1987:72-3).

iv) Amsden argues that because Llpietz sees p.!ripheral Industrialisation as an extension
IOf Fordism, he believes ,that ta'}lorist work organisation is a necessary feature of
Industrialisation in the Third World. Amsden shows however, that taylorismwas never

, ,/)

'transferrec' to Korea or to other Newly Industrialised Countries including Japan and
Taiwan. Rather, alternative ways of organising work have emerged in those countries,
Anisden shows that, for reasons we shall explore below, late industrialisation gave rise
to Ita more participatory (and as it turns out, more productive approach) to work

'J

relations" (1990:13) and to a 'strategic focus on the shop floor' which never included top-
down taylorist management, and which succeeded partly as a result ~f that fact. She

27
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therefore argues that it is impossible to understand the relative success or .failure of
-'.1

Third World industrialisation using categories which are derived from, a western
.' """ I,(U

experience and which have little or no relevance to late industrialisers on the Pacific,
Rim.

Amsden~s alternative
\)

'.Arisitlg from her critique of global Fordism, Arpgden offers an.alternative framework for
understanding the so-called 'Newly Industrialised Countries', which she conceptualises
as 'late lndustrialisation' or 'industrialisation through learning' (1990:14).

Amsden's framework is based on ,) particular reading of the historical path of
'I" •

industrialisation! She prefers the term 'late industrialisation' to 'newly industrialised' (,
because "lateness matters to competitiveness and hence to development" (1990:14). In
order to grasp Amsden's view of late industrialisation, we need to understand how she
views the history of industrialisation. She sets up a distinction between those countries
which Industrialised 'early', and those which. industrialised 'late'. The earlieru
Industrialisers grew on the basis of generating new technology which gave them a huge
advantage over o.ther nations. Britain's development for example, begiiining in the
eighteenth century was based on the Jnvention of new products and processes, in the
context of individual entrepreneurs operating in small-scale firms. For Amsden, this

Plrocess of invention was the driving force behind the First Industrial Revolution.
s/bUadY, the path of industrialisation in the USA and Germany was achieved on the
biriS o~ technological and product iruJ_~cm, In the co~text of the large mo~e.m
ell~terpnse run by the corporate manager. This process constituted the Second Industrial
Ii~volution. Late industrialisers however, cannot use new technology as a springboard
for development, but must rather industrialise on the basis of 'learning' from advanced
countries, of· 'borrowing' and modifying technology from these countries. The path to
successful learning for Amsden, is created by an institutional framework which allows the
late industrialiser to 'borrow' effectively. She argues that lithe general properties of an
industrialisation process based on learning, or borrowing technology, are entirely
different from those of an industrialisation process based on the generation of new

o
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products or processes .. the hallmark of the First and Second Industrial Revolutions.
Thus, the late acquisition of international competltivenes& bas giv~m rise to certain

,I '

common tendencies in otherwise diverse countries - Japan, Korea, Taiwan, India, Turkey,
Brazil and Mexico. Further, growth rates among these countries have d~ffered not
because markets have been allowed to operate more or less fIceIy, but because the
institutions general to late industrialisation have functioned with varying degrees of
effectiveness" (1990:15).

()

For Amsden then, the success of late industrialisers depends largely on whether key
institutions are able to facilitate the process of learning successfully. The tole of these
institutions, and the path to successful industrialisanon; are examined below.

Undl~:rstandIDg successful late industrialisatiQ,u
.()

Amsden believes that successful late Industrialisers such' as Korea. have prospered as a
result of four factors:

(?
: \)

i) Getting relative priceswrong'

Amsden notes that many ex{,~;nnationsof successful !ndustdallsation in East Asia have
')

claimed that these economies have 'got prices right; ili the sense that they have allowed
market forces to determine the relative prices of capital, labour and various other inputs.
Amsden disputes this perspective and argues that these countries have succeeded
precisely because these countries have 'got relative prices wrong', in the sense that the
prices of exports, inputs, and technology have been subsidised in order to propel firms
into a more competitive position. Thus the state h~s played an interventionist and
developmental role designedto "overcome the penalties of lateness" (1990:16). If thei;:1
role of the developmental state is compared with the role of the state in the First and
Second Industrial Revolutions, we find that "government Intervention has tended to be
greater than in the past, both because technology has not constituted a cgmpetitive asset

and ~~ecause at international prices the low wage rates of late industrlalisers have been
iIliiufj~icie"O,tto compete against hig~lerproductivity levels of more advanced economies"

29
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(1990:16).

For Amsden," the notion of the 'developmental state' is an importaht concept in explaining
Ii

the success of late industrialisers such as Korea. A successful developmental state is

however, more than simply anInterventionist state. It is a state which is able to intervene
in a strategic manner, which has not only the power to be autonomous from capital (in
Lipietz's sense), but also has the vision to enable it to "discipline big business, and thereBy
to dispense subsidies to big business according to a more effective set of allocative

principles" (1990: 16). It is for this reason that the Korean state has been successful as an
~1acnfof development, whereas some other interventionist states have not",
Ii) Conglomerates

\ ~,

The second factor in Amsden's explanation is the structure of capital in successful late
industrialisers, She notes that a particular feature of such countries has been the diversified

business group. Amsden argues that diversified business groups have been able to provide
a unique competitive advantage for countries like Japan and Korea, because they allow for

a diversified industrial base while still maintaining close connections among all the

businesses in the group. This gives such groups economies __Qf scope (that is, the ability to
, _- \\ .

enter new industries quickly and efficiently), and provides theni with the scale and p<5wer to

compete in international markets.

iii) Strategic shop-fh)or focus

The third explanatory factor behind successful late industrialisation is what Amsden calls the
'strategic shop-floor focus'. She argues that because late industrialisers have had to compete

" 1.1,

on the basis of 'borrowed' technology j -they have had to find ways of using that technology
more effectively than the countries which originated it. "Because products similar to those
of the company are internationally available," says Amsden, lithe strategic

;'~i

II.

2tln this sense Amsdents analysis can be seen as buildinrq on
the foundation built by GE!.r~hehkl:,m(1962) who argue.d that
'latecol'ners' to industrialisation 't'lere luore dependent on state
intervention than early indllst:rialisers 0 Amsdenhow'ever, is not
~imply concerned \,lith st.ate intarvention per tfut.Jp but -vrith
strategic intervantion t.htcm.gh t.he prcceaa of national industr:i.al
strategy.
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focus is necessarily to be found where the achievement of incremental yet cumulative, \
improvements in ;prodU<Jtivityp;r'd product specification occur, and therefore enhance

!, ./ ,'; \

competitiveness" (1990:1a). "··:i"·'
,

[) Ii
!! 1\

Part of this strategic foi~us on the shop-floor halbeen a style of management which
°AmSden calls 'participatory organisation', and which) has been especially effective at

II

raising productivity. Ani~den sees the process of iuvolving labour in aspects of ~~ciSion..

nutlti!tg,,( e"g. shop-floor p,:foblom solving), as inextricablY,linked to the fact that t, ,e{!mOIOgy
owas brought in from t,bd,' outside, IUid that consequently, even top-level manage1,If,lacked
the technical knowledge: to instruct workers in the top ..down taylorlst style. Sh~~argues
that the 'tllho~·f1oorfocus started with the attempt to unpackage technology ttaJfer and
ultimately dispense' with foreign technical assistance" (1990;Z6). The same process
mitigated against the division between mental and manual labour so familiar in the

I)

taylorist plant. Because the technology was new to everyone in the plant, managers were
forced to. learn about production on the job. Consequently, in order to "operate the
[steel] mill efficiently, the best managers were assigned to the line. Even shift
supervisors were experienced people with college degrees ....newly recruited managers
were required 'to work on all three shifts in order to become familiar with every

(I

operation" (1990:26). This is a far cry from the Fordist factory where 'mental' labour was
confined to the planning department, and where the initiative of workers was actively
discouraged.

iv) Labour

Amsden's final explanatory factor deals with the nature of labour in late industrialising
countries, According to Amsden, Korea's success has been partly based on the fact that
Its-labour force, has been highly skilled as well as highly 'disciplined'. With regard to
skill, Amsden shows that, compared "with other late ..industrialising countries, Korea is
at the top of most educational indices", and that "Korea has been a: successful learner
partly because it:~as invested. heavily in education, both of the formal academic variety
and that derived from foreign technical assistance" (1990:19). For Amsden, this high
I." '

level of education has enabled Korea to shape a manufacturing workforce that is able

()
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to make a conceptual contribution to production, particularly ill the light 'of, the,
participatory work organisation mentioned a'b~,,~.

(I

Amsden's second point is more ambiguous, She argues that "cheap labo~_'~is the anchor
..-.--....

of late Iiidustrialisation" and that "labour repression is the basls of late industrialisation
everywhere" (1990:18). She concludes that late industriallsation canno~rr6ceed without
the initial benefit provided by cheap labour, but she does not accept that cheap labour
is a sustainable competitive advantage or that cheap labour alone can provide a
springboard for industrial development22, She argues that cheap labour can only
susta'ncompettdve advantage in the most labour intensive branches of industry and that
~ln,~e '~!Igterni "Industrialising by the gun does not prom"te high rates of productivity
~6~th or quality on the shop-floor, At minimum, workers have to be motivated to work
efficiently because all their efforts cannot be policed" (1990:29). Amsden resolves this
apparent paradox py arguing that wage rates and working' conditions have improved
steadily along with rising levels of productivity. This has in fact been critical to sustained '
advantage as Korea has entered more and more sophisticated areas of manufacturing.

"_\

,lii steel production for example, workers "must have a fairly good underst~nting(,of the,

physical and chemical processes involved in iron-making and steel-making, in order to
ensure a lrlgh quality product ...;;.wor~:ershave bad to be paid relatively well to enable
them to think clearly in the. presence of variability in \{I~~production process" (1990:30).

"~~.

In:;-§h~'f'Amsden sees cheap re~ressed labour as a critical".hJitial advantage but believes
that this must be 'ffunsformed'into higher paid, more skilled labour in order t9 sustain
advantage in the course of development, Rising wages are therefore seen as ~ompati~le
with successful industrialisation provided that they are matched Wi~~rising pk~dnctivity.
Presumably the disciplining of labour by the state is needed to ensu~'11:1!C/'/' ,,\_~·~onot

/:~/ ~) \

~:~::~ 0:,~:::::;~cl~~~;ti~~::lg~::p::::~tyf~=:::~:~~s~!::::
and their associated wqrk rules" (1990:26). I;

,------------~4----
22Amsdcn arguei that since aU late industrialiselrs rely on cheap labour) this factor cannot be used "

to explaln the relative suqk;essof various late industrialisers, Rather the differences~etween these countries n
"are best explained in terms of the discipline imposed on big business, not labour' (1990:18). \)
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Amsden has .then providf(~1fS wi!h a conceptual alternative to global Fordism, She
provides a framework which, like the regulation approach, draws on .the institutional
context of development, Unlike tl:e regulation approach however, she furaishes an

1/

account of industrialisation that shows .why some developing cszntnes are able» to
/,.1

industrialise successfully and some are not. In so doing she provides a, possible
o '. .
alternative framework for understanding South Africa's path of industrialisation. We

1,1 Ii
shall return to that possibility in chapter four ..

'We have examined the framework provided by Lipietz, as well as some critiques of his
work. 1 shall now look at. how Gelb has used Lipietz's work in order to formulate the
notion of racial Fordism, The first task is to explain what the concept claims, and how
Gelb u~es it to explain accumulation and crisis in South Africa. The second task is to
look at the ways in which Gelb's concept has been used, and/or criticised by other South
{African writers.

!~tePh~~ Gelb's analysis Of the Souill African economy is rooted inhis understanding of
l' I;

growthand crisis, and specifically~he crisis that emerged in South Africa from the early
1970s. Gelb's early work onl(~sis in South Africa was undertaken with John Saul, and

"
was based on theGramscian notion of "organic crisis" (Saul and Gelb 1981:3; 1986:67).
According to Gramsci;

"A crisis occurs, sometimes lasting for decades. This exceptional duration means that
incurable structural conditions have revealed themselves.' •.and that, despite 'this, the
political forces which are struggling to conserve and defend the existing structure itself '
are making efforts to cure thfn within certain limits, and to overcome them. These
incessant arid persistent effor{i •.form the terrain of the conjunctural and it isupon this

I.

terrain that the forces of oppositionorganise" (cited in Saul and Gelb 1981:3).

For Saul and Ge!:j there was evidence of a structural or organic crisis in South Mrica's
"
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system o~ 'racial capitalism' frr7\he early 19708. Among the indicators of such crisis
they included the 1972/3 D~jt~1a,nstrikes, the Soweto uprising of 1976, and guerilla
operations undertaken by the ¥rican National Congress. They use the notion of organic
crisis to analyse the pr~~e8sof limited political reform Undertaken by,t~1.":l~ationalParty
government in South Africa from the late 19705. They argue that, beginning in the early
1970s, South Africa had entered an organic crisis in the sense that the very structure of
society thre~~jned the future of\i~apita1istaccumulation, and only fundamental change
could'tesolvethe, crisis. Their general analysis of the National Party reform program was

c

o that it was evidence of 'political forces struggling to defend and conserve the existing, "

structure', in Gramsei's terms. At the same time, the existence of the "organic crisis
providtd-theO-ten.-ii{~ upon which oppbsition forces could ok;~anise. The outcome of the
'conjunctura~ s~~~le' and the way in which ..the c~isis would be resolved, would
determine th1rfiiiute of the society. For Saul and Gelb one possible outcome would be

q

(~he)establishment of a socialist society, ollfP racial capitalism had been overthrown. 0

,I

Arising from his work on racial capitalism and organic crisis, .Gefb then turned to

regulation theory for an explanation of the origins and outcomes of crises in capitalist
'0' \' r,

accumulation. He began to apply the theory to South Aft.ica, and found that I)l!~
. ') -.-

regulation t,pproach seems to offer a plausible ac~~unt otg(6wth and the tf~1!lsitionto
crisis in. South Africa, and substantialpromise as a method of analy(~ng the crisis itself"
"(1987:46).

Gelb C()nti~lteJ::to develop a regulation approach in analysing patterns of economic
\ ) ..

growth, arid ultimately constructed the concept of racial Fordism which he uses to
I'

capture the nature of accumulation iff South Africa. The notion of racial Fordism is
derived from a reading of Lipietz, and is a variation on Ltpietz's notior ..:nf sub-Fordism
(Gelb 1991:15). In introducing his approach Gelb discusses the overall assumptions of
the regulation approach. He snows that regulation theory is concerned with an analysis
of the path of cdpitaHst accumulation, and the ~jays inwhich the inherent instability of
capitalism are countered or managed by social institutions, Gelb emphasises the faci
that \~rises represent opportunities for new forms of capitalist aocur, -,~'~ationtb emer~e
as well as opportunities for the destruction of the capitalist system. (11'11e resolution of
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crisis can) therefore lead to a new, form of capitalist accumulation, rather than the
creation of a non-capitalist society.

Gelb go:,~son to use the tools Of regulation theory in order to analyse post-wwn
-eccumulation in South Africa, He argues that t~e Jperkd between 1945 and 1973 whidl
was challiacteriscd by steady positive growth in the Gross Domestic Product, was. one
where 2J~CUmulation proceeded at a rapid and sustained rate because of the stable
regulatidn of the regime •of accumulation. In the period from 1913, however, the

relatiOIll~li..pg. Q. nd ins. titutions whlcl, had previ~..Us1Y su.staiD.ed accnnmlatlon began to fail.
The m9re of regulation which had fostered growth (1\lowrc::;;aed its limits and a 'non ..
reprodu rtive' (or organic) Cri§!SI~,ensued, This crisf~ continued until the early 1990s,
when, a),fording to his mos,! recent commentary, it will be resolved in one of two ways,
dep~~~H\~ on the balance of forces," I will return to this point later, "

. "\\ :-~, " ;-; "

What the1\! was the character of s~'ccessful accumulation in the post- 1945 period? Gelb's
analysis 9~l"!'i1cro..economic indicators leads him to conclude that South Africa's growth
path23 .(.\ ,\~hat period can be labelled as 'racial Fordism', The essential argument

~I_~, ~',\_\' (1 P ':;,! '/:' 'J

behind the term racial Fordism is.that accumulation in SouJf Africa in the post-War
..-period was similar. to that of th~ 'Fordist' or advanced capitalist countries, in the sense
that it proceeded on the basts of "the extension of mass production witH the extension
of mass consumption", "I'he essential difference between South Africa and the Fordist

economies ho~e~el'was t~at inSouth Afric~ t'le mass prod~ction and mass ~nsumpti()n
wete extended "in a mann~r that was"restnct~',d on both SIdes of the equation" on the

, '\ 1\ - "

baai~ of race ~,\987:39). Ill\\othe~\wor~~, r~cial Fordis~ involved a r~gulation based, ~n
m3j$s productk m and mass consumption;' but one which was restricted to the white

" I

co~:ununity. In!l,this sense S',tJ!uthAfrica! displayed a racially limited version of Fordism. c,

,
',I

'\
I II '/ .

/,(
\,\
I
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i
In Gel~i's:!words:

I

tFrop the perspective of regulation theory, the post ..war combination of apartheid
)~nd import sub.stit~.tlo:nindlJ,~trialisationiicap be se~~jas the defiuing characteristics

_J ': I

'of a 'racial Fordist' growth model. ~~ke F'0rdism in\,the advanced countries,
I accumulation in South Africa during tq,l,speriod involved linking the extension of

/1

mass production ,with the ~xteli1SiOn' of mass consumption; in ~outh Africa
'i .'1

however, bod! production and censumption were racially.structured" (H>J1:13).

In further developing tb!~ concept, Gel1,1argues that "the growth model which emerged
in Soath Africa was of i~h©type that Lipietz (1.987:62) has called 'sub ..Fordism', the
qualification translating ~~aturaUyinto ~ racial one for the South African c~ell (lQ91:15).

1/ . : ,.,"
Gel£>quotes Lipietz's argument that early "import substitution policies .....did result in a
real social trallsformatio~\\, and the emergence of a modeb working class, modem middle
strata and modern in~ns~rial capitalism. [The results] might be, described as a 'SUbh

, 'I \'

Foroist.n', as a caricature I~fFordism, or as an attempt to industrialise b(Xtsing Iordist
technology and its model of consumption, but without either its oocialla~~ur process or
its mod~:l of mass consumption DOrms" (1991:15-16). \\' .,

'I " ;, '\ , .,~ , ' "

For Gell),\ther., the path of accumulation in South Africa can be summarised roughly as
follows. ~nlechoices of the South African state from 1948,were shaped by two mail'!
factors: the desire to raise white living standards; and the f~ct that South Africa was a
major exporter of ~:redous minerals. The' choice' of accumulation strategy which
followed frem these was a strategy of import substitution industrialisation built on the
foundations', O~(;~lleml (and especially gold) exports. In other words, mineral exports
made it po:ssiblb to import mass production technology, which was then used to
manufacture goods domestically." behind the protection of tariff barriers. The
manufacturing economy ilfoduced almost exclusively for the white domestic market, while

<'

foreign exchange was pl/ovided by raw material (mineral) exports. For Gelb this can b~
seen as a limited or 'sub' Fordism in the sense that manufacturing developed through a

I}

process of raising white living standards such that whites (including white workers), could
absorb the manufactured products of the mass production industries. The position of
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white workers in Pa',~ticulatcan be' seen as :t~plicating the Pordist model, According to Gelb:

"Tlle sitnation of the white workin~ class 'was institutimaalised along very
similar lines to that of the working classes of the Western economies' an

/1

!iACreased proportion of this. group moved into skilled \\rmd supervisol,
positions in the labour process, with steady rises in theil' 1'(~ wages making r)

possible the spread of mass consumptlon of housing and locally produced
consumer durobles. Structures of collective bargaining, a' sociat"welf'are
system ~Ildvery favourable subsidy and consumer credit· arrangements, all
underpinned the precess. In this fashion, underconsumption was made

')impossible and at the same time whites captufl~d the lion's share of overall
pro~uctivity gains I: (1991:16).

"
For €lelb then, the institutions wh~(;lAunderpinned the mass production - mass consumption
regulati~1! were, for th~ \vhite group, similar to ~jlq~y,pfFordism - industrial unions with
. (access to structures of collective bargaining; provls!q~piwelfare by the state, and credit
arrangements!

Although 0elb's analysis of the regime of accumulation centres on the dynamic relationship
'.,.

between mass production and mass consumption among wMtes, he does include the black
population in his analysis.' He argues that the African working class did obtai.h some portion

"
of the productivity gains which flo~ed from the introduction of mass production techniques. "
However, says Gelb "as is well known, Africans occupied a subordinate position in the
labour markett with restricted mobility, and without legal collective bargaining power. Strict
control at the point of production was complemented .by equally severe limits itl the '
consumptio ..l sphere. Urban Africans (including those from. the middle clesses) were strictly
excluded from the mass consumption 'norms' which applied to whites, and at late;f s~ge,to

!) '~ , 'j , ,<)

; the indian and coloured groups, Consumption levels in" the" qrban ,townships were not
significantly different from rural sw.ndardS~'''(1991:17). '" \, ()

,',

t •

Bla\:k South Africans were then excluded not only from the mass consumption norms,
I)
);

()
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the pr(~ductivity gains and the social welfare system which served whites, but they were also
sabject to white control 'at the point of production'. .Gelb notes however, that the

development of the industrial economy did produce a differentiated labour force, including
a "stratum of semi-skilled permanently urbanised workers", and that the real incomes of

, black workers increased under racial Pordism, "although at a far slower rate than that of
whites" (1991:17).

(I

Tl~~stability of the racial Fotdist regulation was reflected, for Gelb, in a number of macro-
c

economic indicators. Firstly, in the. period from 1945 - 1973, there was a stable investment,
coefficient, ~~latis a stable r~aationship between fixed investment an~ aggregate production.

o "-

Secondly, although there was a steady rise in the capital-labour ratio, this was matched by

a similar rise in the tate of ptoductivit.y growth. Thirdly, the wage share of manufacturing

remained stable at around 4\6% (1991: 17). These. stable relationships ensured optimal

conditions for accumulation t~ypreventing crises stemming from underconsumption on the
one hand, or overaccumulaticn on the other. For Gelb, these indlcators pointed to ~table

.,

conditions of accumulation, ot a successfully ~~gulated regime of accumulation.
>""a ~

~rhe Crisis of Racn!lllFOl'd~m
c!

..According to Gelb, the 1jlcial Fordist growth 1110deentered a crisis for reasons related to
local as well as intematid~a1conditions, He shows that the "limits of racial F~tdismwere,
in part, the consequence of the apartheid based mode of regulation" (1991:19). (;elb
provides four main reasons for the emergence of crisis in racial Fozdism. Firstly;' the (i

consequences of apartheid education and training pOlicies came to be felt in industry with
increasingly severe skills shortages. These 81d118~hortages constrained the rate of
productivity' growth, $~ondly, . South Africa'-·was unable to develop signiflcRr,lt!expoff
. capacity in manufactured goods. Thirdly,' the endiuff of the fb~:~ 'international g()i~ price
(which was linked to the crisis of Fordism), led to fluctuations in export revenues, and this
-had undermined the "stabilising effect" (1991:2Z) Which gold exports had had-on the

\\
accumulation process. Fourthly, the cost of machinery imports rose (partly as a result of the

I~)

crisis of Pordism in the 'Vest), and this contributed to a rise in the inflation rate and itt the

1\ .' 38
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and in the cost of productivity-Improving investments.

These factors acting together, precipitated the c~isisof the early 1970s. In explaining the
crisis, Gelb is particularly concerned to, show that the crisis must be explained with
reference to local and intemational factors, and that the crisis of racial Fordism was not
simpJy a tiC!.'!lt O£I the crisis it; the centre. Rather, Gelb argu7'\ that racial Fordism's
mode of 'regulation was not flexible enough to withstand the pressure exerted, by the

(}

international factors. "The transmission of crisis tendencies from the international
economy created stresses within racial Fordism that could not be absorbed" (19!H:22).
One reason that these stress,,!; could not be absorbed, ac~;d'rding(10 Gelb, was rooted in
the position ofblac~.labou5fithin the economy. According to Gelb, the growth of large ..
scale production industries in the 19508 and '60shad led to the increasing concentration
of workers in large factories. This in turn created conditions which were conducive to
organisation, and the-subsequent formation of industrial unions led to rising real wages
and "signalled that the 'racially despotic' labour relations system within production had
reached its end" (1991:2~).

TI1e crisis of racial Fordism ~ontinued to develop throughout the decade of the 1970s.
The conditiol)S described above were further exacerbated by the oil shocks of the 19705,
'and by political and strategic considerations which governed state spending, and led to

capital flight, In tracking the development of the crisis, Gelb notes the various measures
taken by the South African government in an attempt to restore stable conditions of
accumulation. iHe argues that state policies in the late 19105 were an (attempt to

"continue the ifogic of the 'sub'« Fordist linking of mass produr;d~\\11 and mass
". Iii

consumpslon", (1991:25) but to ~¥tend its limHs. In other words, restrucardng.efforts
",

were based dh .arl attempt to link ~age~ with productivity growtl~,f~r a small sect.ion of
the black working, class, and on this baSIS, to enlarge the domestic consumer market by

incorporating sections of the black community into mass consumption, Policy-makers
hoped that this process would also 'domesticate' (1991:25) black trade unions, and thus".
limit tlieir eco~omlcdemar{Jr. ~,ndblunt the political power.

" " .. ,

Th-ese attempts at restructuring, as well as other attenlpts which were concerned ~th
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deregulation, monetary policy and limited political reform were .also unabJe to address
the structural nature."of the country's economic and political problems. Rather the
political ana economic crisis continued to ':~tensify into the 19805, and by the late 1980s,
"it was acknowledged that the initial atte:rt\pts to restructure racial Fordism had been

" \' 1)

unsuccessful" (1991:2&>. It was .on1y the "dramatic political developments of late 1989
and early 1990....which would fini1.11y make it possible for a new growth model to emerge

\\

in the future" (1991:28).

For Gelb, writing i111991, the resoluilon of crisis was not yet assured.and the nature of
any.possible resolution was contested .. G.elb notes two possible 'models' ~f a new growth
path, ..a 'nee-liberal' approach advocated by the De Klerk government and large sections
of the business COnhllttnity, and an alternative approach associated with the African
National COllgres~\~d its allies, and supported by Gelb's argument.

.\;(
/;,).)
;.,

~ ~!f\. ,"
1 I 0

The ft'amewdrk provided by Ge16~snotion of racial Fordism has beJh applied and used\, J \' ,

by some writet~~\\an(lI'!'" iticised by htllers. lWill now briefly survey these Writers and show
I, h0r:' their ~~ork~4eqat~\the valuellof!'~jlal Fordism as an explanatory tool.

,I I
11,. !

f :,\,

Maller and DwoJ:atsky .. 'redisoovei~~ the Jabour process' under racial Fordism.
( .. \:1.s i

l

I'

Judy Maller and Barry Dwolat~UY\argue that the use of regulation theory and the
• / I '.

concepts of Fordism and raci~g;FortUsm have been helpful ill understanding post-war, .

developments i,n the advanced'countries and inSouth Africa. They argue, for example,
that. ~,{')l\tH.f.Jd .•'!as an ideall!~e, has conside1L:able explanatoryvaiiW)~i identifying and

" .
li~ld.!lg.~lJ.auysignificant characteristics of the post-war boom period in the il1dustri~lised.

",X~i I econozdes" (1993:70). 'ITh~,yalso aCC~,lpt that in the case of South Africa, Gelb "bas
i\ \, effectively used regulatio\1ltheory to lY1~kesense of the post-war South African economy
J&;> and explain the nature df its present dtisis" (1993:15) and that his analysis Hh,as been

;,); \~.particularly useful in faciti~ating the developmentof new economic ~olicies" (1993:76).
'1/ I' ,. I· i' " ,

« / \\yt/hHe they accept the o,feJ'all framewo;r1t provided by the concept of racial Fordism,
~ . j
~ ,

\~

\\
\\
\

f
(I
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however, they ~~e 'trot Gelb's work has placed too little emphasis on tbe"concrete
dynamics of the .Iabour process within South Africa)!) manufacturing, and that this has
produced flaws in hIs overall analysis, They arm)l that"ge1b)s analysis "assumes the
ubiquitous adoption of Fordist manufacturing /!tecl1i~iqUeS'~(1993:76) but fails to
investigate thes\~\claims empirically. When Maller an(, Dwolatsky do investigate the

," n ' ~;
nature of theillabour process, through a survey ofwork ort~anisatio:g.and the restructuring

!I

of work blithe metat.industries, tbey discover that Ole lal»Qlprprocess is essentially "non..
J/ordfst" (1993:85) in nature. The reason for this, accol~di11gto Maller and Dwolatsky,
is that South Afri~ ~~lanufacturinghas not enjoyed t~t'ilben~\fitsof the mass production ..
mass consumption regulation, because there bas not b1en a mass consumption d~iitestic

/1 \'. , /
market for manufactured goods. Rather, as a resu¥ of the }·aq/aJ.ly skewed nature of
consumption, the local market has been too ~mall an~i fragmented to allow .
manufacturers to benefit from the economies of §ca1~$0 i,crucial to the prod~ctivity of the /

;,

.Fordist regime of 89cumulation. They find that "the small runs, customised production
and non ..continu0Its plant hiyout cotltra~,ict the fundamentally Cordist features of mass
production" (1993:83-4).These features are largely the result of the absence of a market
fot standardised, mass ~ educed goods, They cop-elude that "the racially skewed nature

I

o£ c9flSumption has eJ~\;r~~da major effect op. the nature of the .Iabour process by
"preventing the emergence of mass production in significant sec.tori of.manufacturing"

1\ '\
(1993:84). ,', '\
v ~! \\

';"
/1
'.. ... .: :i

/We are left then, with a Iimited critique of rac:UH Pordism. Maller and Dwolatsky claim
I( that racial Fordism is a flawed conc,:pt 1J~ta:fiseit ddes not. take account of the way in Ci

\, which the nature, of the market limits the possibility of the emergence of mass
I, ',I II II

~\~rodlJ.G1ion.However, they limit their critique of raclalFordlsm to the idea that it takes
"~psut'fici\entaccount of the labour process and its lim. to the nature of consumption.
1;'h~ycontinue how(~yer,to accept the overall value of the categories of Fordism and

II I

1'a\~ialFordism, and do not offe~lan alternative, except to say that tli(ere is Ita need for a
m~~redetailed investigation of the labour process and the restructuring of work in
-formulating South Africa's fut1ure economic policies" (1993:85).
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Other applications of racial Fordism

c

Eddie Webster, ill an article charting the directions taken by South African sociology
from the 1970s to the early 1990s, draws on Gelb's work to analyse the links between the
wQ,rkplace and broader social structures. Webster" following Gelb, argues that '~:i)acism'
complicated any simple transfer of Fordism to South Africa. Put simply, II he .argues,
"Fordism is mass production plus mass consumption, What emerged in South Africa

"
after, 1945 was not Fordism but a caricature of Fordism; mass production was introduced" .

but whites monopolised the skilled. and supervisory pnsitions-in the labour process. The
wages of white workers, rose steadily making possible the spread of mass consumption
of housing and ~Iocanfproduced consumer durables, while africans were excluded from
the mass eonsumptton 'norms" (1992:55).

Webster goes on to argue that current changes in the organisation of work do not
indicate the emergence of 'post-Fordism' as some would have it, but rather a "slow and
uncoordinated drift towards new technology f;'~dnew methods of organising work" which

I

"can best be understood as a crisis within racial Fordism rather than a transition to post-
fordism' (1992:59).1 ,\

Vilehave noted above that Maller and Dwolatsky, and Webster use the racial Fordism
framework to analyre, or comment on, changes in work organisation. Similarly, a report
written by the Sociology of Work Unit (SWOP)24 for the National Union of

» I'

Metalworkers of South Africa, uses a comparable framework' to analyse changing
conditions in the workplace and the Iabou ..market. Although-the SWOP report does not
use the term 'raclal Fordism', the analysis of crisis in South Mica is similar to Gelb's,
The report uses the notion oh"1ordism to explain developments inSouth African industry
but argues that in "South AfHca there have been very important differences in the
development of fordist production" (1990:2~.. In.partieular the reportrefers to the fact
that the introduction of Fordist technology W~J1.~t accompanied by high wages (as it was

- ............=---- )1

24Tbe Sociology at Work Unit (formerly the Sociology of Work Program) is located in the
Department.of Sociology at the University of UteWitwatersl·and. The Unit conducts research on the nature
of work, and on changing workplace relations in South Africa.
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in. the classic Fordist case), because trade unions were repressed under apartheid laws
until the late 1970s. It also refers to the high rate of unemployment in explaining the
lack of mass consumption norms, arguing that as a result of unemployment "black
workers' wages.could not be used to buy luxury goods such as motor cars and TV sets,
because "v~rkers had to support many unemployed people in their families. They
therefore became mass consumers of subsistence goods only, Iike food and transport"
(1990:2). The report goes on to argue that one of the responses to the crisis in South
Africa bas been to restructure work in an attempt to achieve greater levels of flexibility.
This process is akin to the "post-fordist" restructuring of work in the advanced industrial
countries, and includes initiatives such as multi-skilling, casualisation, Just-In ..Time
production apd participatory management25•

\,

('" r/
I now turn 'to one other application of the racial Fordism model -my own earlier study
of a single pulp and paper mill (1991). In that study I described the nature of 'Work
organisation at the mill in teI'1l'1Sof racial Fordism, and claimed that the crisis fa.cing
racial Fordism was leading. to a series of energetic but superficial changes in the nature "
of work organisation. I argued that Gelb's framework could be used to analyse the
organisation of wOrk ~ithe m111,and particularly the nature of relationships between

, '

workers and managers 'iQJl the shop-floor, I argued that racial Fordism was ~ useful
,concept in<that it provided ~dinlc between theories of the labour process and the. 'macro

\i

economy. I did not however conduct a assessment of the usefulness of racial Fordism
at a sectoral level, nor did I analyse the theoretical assumptions behind the concept. In

i-I

short I used racial Fordism as an extension of labour process theory rather than
considering its broader implications.

My study, like that of Maller and Dwolatsky, the Sociology of Work Unit and Webster,
accepted the basic validity of the notion of racial ~ordism26. All of these studies used

-------~--------~-
2500. this latter point there is a differ.en~e of opinion between the SWOP report and the perspective

put forward by Webster (1993) who argues that the changes inwork organisation do pot amount to "post-
fordism" but rather represent a piecemeal response to the crisis of racial F·ortl~~.

[) .\

26n is interesting to note that these writers were all attached to the Sociology of'Work Unit at the
time when they produced the work in question.
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racial Pordism a~ia starting point without conducting an overall conceptual ()f empirical
assessment of the theory and assumptions behind the term. I will argue later in this study
that a proper assessment of racial Fordism reveals important weaknesses with the concept.

"

NaUra/ss ~ a rejection of 'I'ucial Fordism' <;;
/1

We Iiave noted that Maller and Dwolatsky, SWOP, W~bster and my own earlier work, all
, "

~t!c~Ptthe basic argumelIv{!wbodied in the notion of racial Fordlsm, Nicoli Nattrass differs '
.' Ci· . " I.'

from these writers in that li~;"'lL~spollseto Gelb's notion of racial Pordism is to) reject it

completely. Her work also differs from ',t~~ examined above in that it approaches Gelb's
.; /J ()

work on the macro-economic level rather than through an analysis of the labour process.

The essence of Nattrass's argument is that Gelb's analysis.is unsustainable on its own terms.
II,

She ~gues'that there is no empirical evidence to support Gelb's characterisation of
/)

development in South Afri:t because the key economic trends do not fit Witll Gelb's
periodisation of the ec(}nom~ She argues that regulation analysis rests on thf: idea that

" G
during stable periods of .regulatlon, accumulation occurs steadily, and this is marked by a
~ ,

secular rise in the rate of profit andthe rate of e"ploltation. A sustained downward trend
·C"'\

" in profitability in(1,icatesthe onset of a 'non-reproductive' downturn, and -the emergence of \\
crisis~ In terms of'regulatlon theory, if South African accumulation hadfollowed the same

(I "

pattern as that of the Fordist countries of the }Yest, it should have exhibite4!!R rising rare of
profit and it rising rate IQf exploitation during the.period under consideration. ,However, she

" ,)

i1argues that the rate of profit in South Auk "C1j manufacturing l}~~$declined steadily Girlce1948 '
and that South Africa dis,lays a fundamentally different pat~1'n of accumulatton ;~om the

\~I advanced capitalist countries. SsY;! shows t~~atduring the 1960s fo~.example, (which Gelb
considers the 'golden age' of racial Fordism), South Africa experienced a faning rate of

II

pl'oflt as well as a falling rate of exploitation, " "In sharp contraa' to the Fordist pattern of
" 0

accumulation in the advanced capitalist countries" she argues, "South Afrlca showed no signs
of there bein,g any stable form of co-ordination between wages and productivity such that
consumption and

()
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production were regulated, and tlW pl'of~t rate stabilised. In other words, none o! the ..
"indicators of a1fordist (limited or Utbervvise) regulation were apparent during the 1960s 0

boom" (1989:10) She therefore concludes cthat the 1960s boom should not be
),)

characterised in terms of Fordism because such a characterisation implies macro-
econoclic balanc~ between production and consumption such that profit l'iI,tes.!Ioj1o.1fl!ll.

I·
I

/',,/

I)
, ~

Nattrass concludes thattn terms of regulation theory's own assumptionsthere is no case
for liharllCterisin~ South Africa's economy as Fordist when macro-economic indicato~\
are take\~ into account. As an alternative Nattrass arf.l~.es for a more contingent

, '

understanding of the relationship between accumulation and apartheid in the post-1948
period. Apartheid should be seen. as having had contradictory effects on the process of
accumulation rather than simply facilitating accumulation for hu extended period27•

Some eonceptual problems wth the concept of racial Fordism
,~"

We have now explored the origins and meanings of Gelb's ter~, 'racial Fordism' and
looked at some of the ways in which the c~)nceptpas been applie\~or criticised by other,
theorists. I will now go on to specify some of the conceptual pr~blems with racial
Fordism, Thereafter 1will examine the performance .of the Soutp African. paper Sector,

II

in order to determine racial Fordism's usefulness in light of a specific sectoral analysis.
(,)

,Is racial Fordism really Fordist'j - The problem of limited consumption

Ii

We have seen that Gelb describes the growth path under racial Fordisxnz\as "the
extension oimass production with the extension of mass consumption, but in a manner
that was restricted on both sides of the equation" (1987:39). Maller and Dwolatsky pick
up on this limited version of Fordism, and argue that since mass consumption 'was absent
(because consumption was racially structured), mass production was impossible, Rather,

I. '.'/

27Like Amsden, Nattrass does not reject regulation theory out of bond. \~fJther she hl'gr;~n:tt~t
regulation analysis "has some potential .....it is after all important that a1!6'~t;s6f ~blithAfri;'.,i l(li'~~~
economic developments f.ll'.mly witJti.n the parameters of apartheid irtsUtlltiotlS ,;tbti .stl."liC~i;!j,lj1lti1989:?*) ~»t
Nattrsss however, such an analyslS jyst be apPlied~pt~irietWY and in a ~1~;(~~'m(!tiQd~istmanner. ir) )/

II - )/

45



(i

\1'

as their study of the metal industry ~hQ~S, South African manufacturing.bas been
characterised by short-run, fragmented pto'duction, rather than by the mass production
of standardised articles. In tltis way, local manufacturers have lost antl/oll the potentia!
benefits o~e~?noresof scale, and have not achieved the associated prOduct!vity growth
that charactf,jt,~~edaccumulation in the l:fordist countries. In fact, the inability to achiee<z
economies o~~\:.ale has stunted productivity growth and formed a barrier to the
achievement of Intemational competitiveness. Maller and Dwolatsky conclude that "it
is precisely the noii..foJ:s!istnature of the labour process that.emerges as a primary factor (I

c: \ / , ' "-1

in explaining its ongoing decline inproductivity" (1993:R5). \,' 0
~~' ;)

(,

This critique identifiesan important weakness in the concept 1;;fract;l Fordisrn, but is
somewhat misplaced. Maller and Dwolatsky mistakenly axite that racial Fordism is an
adaptation o~Lipiet;"s riotio\J ofperiphcifal FordisPl,(1993:7tJ). I~Jfact, gelb asserts that
racial Fordism is a type of ~uQ~Fordism, rather.fhan a variatiOJ{~f l1erinh..§\r~Fordism,
This is much more than a semantic distinction, A careful reading of Lipietz'5 concept
of §jJ.bpFordism shows that he anticipated the exact problem that Maller arid Dwolatsky
identify. He describes sub..Fordism as a 'caricature' precisely because it lacks mass \'i

consumption norms. As we neted above, he argues~h~t the lack of mass consumption,
coupled with the limited nature of the labour ~r.0cessar~ the export of raw materials
rather than manufactured goods, prevented the sub-Fordist economies from entering "the

C-I .~ . (,'_

virtuous; circle of central Fordfsm", With regard to consumption patterns, r~ipietz
.describes sub ..Fordist economies 2.S follows: "In terms of markets .....there were very few
ca,ses of any significant expansion of peasant or worker purchasing ·power .....(Local]
markets therefore remained restricted to the ruling and middle classes ......'This market
was in any case limited, b~fit was also. soclologically stratified and resistant to the
consumption of standardised ~i·tif(i1esll (1987:61).

.I

He also notes that because of the nature of the labour process under sub-Fordism, lithe
imported forms of production never achieved their 'theoretical' productivity" (1987:61).
Lipietz is thus saying quite clearly that sub-Ferdism did not achieve the productivity ,
growth associated with the 'virtuous circle' Q~Fordism, partly because of the limited and c!

stratified nature of its Ioeal markets, and partly because of its labour process. Lipietz
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then goes on to say that mass production was further blocked in the sub-Pordist
~~)nonries because "wage differentials notwithstanding .....manufacturing activity was 110t "

i' . . \\ , '~'I (,\ , ._,'~ I)

yet competitive because of its, low productivity" (1987:61) and ,therefore it was fiot
II" )1

possible to mass 'produce for export markets, '
,,' d "

, .1 ,

'We see therefore, t1m.t bO~¢11Y did Lipietz antfCip~tB g.l:~\'Ptrmet.hsassociated with a
small and frag~~~ilted"dorime~~icmal'ket, but he also re_dbgnise:d the i1(j~,bility of n

1 , " _';\ _ " ' I' /'_, -'

manufacturers .in such economies tor c~prt bee/fuse they failed ta achieve the
Pyoijw~~~\'ltyit4eJs necessary for international COIl1pJ'titivene55. MaU~r and DW61atsj~"s
critique is therefore restating (or showing empirically), that when a mass consurnptim1:,

':'\

market is absent frorl the equation, we do not find FOl'dism~,hu~rather somf.;thi~g which: \~(
Lipietz describes, as a caricature of Fordism .. I would say that what Lipietz describes as \
sub-Fordist should in fact, on lipietz's own tenus, be described as non-Fordiet, since the

"
defining characteriseics of Fordism axe abse~tf

But where does tHis leave us in terms of our analysis of racial Fordism? I argue that
II :--:\

partly for the reasons discussed above, racial Fordlsm is a ~§guided label. Gelb argues
tflat "[t]he growth model which emerged inSouth Africa was Qf the type that Lipietz has

\ (?lee))
called sub-Fordism, ,'~hequalification translating naturally int6 a racial one in the South
M:rican case"(1991:1S). His analysis however, is based on a selective ti~ading of the
coi~~~Ptof suh-Fordism ~ the sense that he does not acknowledge V.pie~'s insistence
tr!A~sub-Fordist economies never. entered the 'virtuous circle' of mass production and", '

n1as~consumption. WhHe he does.point to the racially limited nature of the ~,:J1~etJ)he
continues to describe" the logic of the growth pa.t:,,:as based on the extension Ihr.mass
prod~\Ction and mass consumption albeit 'restricted on both sides of the equationf

• I
1\ "

argue'\fhat the absence of a mass consumption market prev9?ts mass production, and that
if mas1r ptod~cti~n and mass consumption are absent, there is little explanatory value in,
deSCri~ring the growth path as Fotdjs.~ a in row sense, The label S!'bb~~~rdistcan only
illumi~~atethe path not taken, if cannot explaj~ the .source of growth or crisis, In
analysing South Afrita's path of accumulation then, we can use the idea of sub ..Fordism,~ .

and ~~th it, racial Fordism to tell us how, ~~r path t2!ffers from that of the Fordisr
i[ . . I! /. . . . "

countries, or to describe by way of ana1vgy' (as I shall argue below), certain features of

/)
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our economy. We c~nnot use it !.lp a theory e1Lplaitting)he development of the South
i Ii

African economy. "\1 o
\'1 ('

My argument offers a critique of Upietz's notion l\f ~uh-Fordism as well as Ge;~'su ~
analysis. The problem with Lipietz's concept is th~~t,although the content of 'sub-

I

Fordism' shows tha,~ a ~il o-Pordlst economy is non-Fordist (it does not achic\)11$t:l&,
•. . ',I \

essential match between mass consumption and mass ilroduction which is the source or "
productivity growth and rapid acC:;mulation in the ~I~~dist"countries), the term sub-

, <\ i

"Fordist does suggest t,hat such an economy presents a ~~ariationof Fordism ratp.er than
,. . '>. \\ \1 . '. '_'. - r

II a depar~lr~,from ~¥."f11is prob~e~~~,asled Boyer to a!l'gul~that labels "such as '~rriPhcral
);",FordismJ are more dangerous that\. fn,hful" and that ::~?ianydeveloping economies "have
\1itU~ to do, with Fordism, whether p~~:dpheral, shackled or incomplete" (1990:xi,xvi¥).
\\ u c- \

'The problem ~mft~Gelb's reading of Lip{etz is that he adopts the label sub-Fordism but
ignores its content. He therefore treats St>;uth Afrk:a's growth path ~s a type of Fordism,

\' /1II

" rather than as a type of non-Fordism.
" (\

,;i ,\':, _ I_\

We can conclude then that the notion of racial Fordism is tnisleading hi terms of its own
j ,\

theo~etiC~l framework, ~tlt.as W~, Shal~see,h~l~\~~it is al\~oposSible, to critique racial
Fordism In terms of com~ftmg theoretical frameworks. "" ' ,

, ~
J,.'

Undercoos':,"'Pti<ln or prdducUrity'l , "\ " 'c

Amsden notes that "the Fordist model regards undet£ol1~hmp\~ion as th~ major stumbling
block to economic growth" whereas she argues that "the.,Jn:oblem ofIndustrlalisaticn ill
the Third World is a problem of raising productivlnr and creating .international
competitiveness, not of effectivedemand", 'i'his is because "a_'fY COU:I1try.: ... call produce
without re~ ~:rdto the s= of its home market, so, long as it can e,~pol1"(1990:10 ..11). If
a ('()UlJJi"'J can manufacture.productively, then it "cnr.., compete internationally and thus

, "':1

export its products. In other words, one could argue that what Lipietz called a sub ..
Fordlst economy (one which lacks a domestic market f~rmass produced goods) could
create a market for its mass produced goods, if it is productive enough, 1tl1is shows, for
Amsden, that it is pr~ferable to conceptualise the constraints 011 :;Third World industrial

:,1

:r'

c\

!\
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)i .. , . IJ ii f.)

growth- at; st~nllnit1g from problems of productivity rather than undd~cQnsump~()n."

Bringing this back to the SQ?lthAfrican debate, we could argue that a further problem
with racial Fordism is that it fails to identify the problems associated with low
productivity ill South African manufacturing, In fact, Gelb tells us very little about

n

productivity or competitiveness. He does note t~::lt South Africa's failure to develop
V':;-'\...

export capacity in manufacturing was not a signi£icarif!i~'rpblem so long as l,1unel'al exports
were stable. ,1fe failure to develop export c;apaci~ [n.manufaotnred goods did howeJ~
present a sigiUficant problem as soon as the price of gold began to fluctuate and exporl

L

()

revenues.dropped (1991:15,20). .Gelb's commentary on the.causes of our inability to,

export manufactures is,however, limited" He points to two factors:
i) that a shortage of ~kil1ed labour imposed a constralnt on productivity growth; and iiY
that given South Africa's technological dependence, on the Fordist countries, the rising
cost of capital equipment from the early 197Ustlowered the efficiency of investment. But

, ".' ,.! H ,,' ,",

/-, '

beyond these rather bald facts, his an:a]ysis does not tel! us how the dynamics of
manufacturing influenced or precipitated the development of the crisis in racial Fordism.

':-'

His analysis of the crisis rests on the chapging behaviour of mineral exports; and the
effect of tile international slowdown on South Africa. In this sense, although(~~lb uses
a conceptwhich 'is rooted in the manufacturing sector, ~f~ has very little to say about
what goes on in manufacturing. Wl1iIe the tbeorists of Fordism are concerned about the
ways in which the Fordist labour- process contributed to .a slowdown in productivity
growth, Gelb treats the manufa~turing'proceGS as something of a black box28, In short,

\,.'

Gelb's analysis fails to identify the problem as one of productivity and competitiveness,
and reveals little about why South African manufacturing is uncompetitice,

l:

in response to this problem, 1will now examine the performance of a manstacturing sub() \,
sector, in the hope that we will learn more about the dynamics of manufacturing and the
source of constraints in this area. I will explore the development of the pulp and paper
industry. This will be done in two ways. I will first present a description of the

c:~~~~--
28 Maller and Owolatsky, SWOP, Webster and Bethlehem re-open that black In:m. However they

fail to ·identit;'\ the essential problema of manufacturing performance and to link the problems Oil the shop-
floor \lvith seetbral trends. i_-\
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performance of the sector since 1945, and will then move on to an annlysis qf the ,r,easol~s "
for the successes and failures which have occurred. 1will then use this analysis to comment
on the nature of industrialisation in South A~rlca>and on the idea of racial l:1ordisfu in

,; "

f" 'i/ Ii (l
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At the conclusion of chapter two I argued that one way to test the concept of l'aCia~~

- I
Fordism is to ezamine the historical.development of a manufacturing sub ..sector, and to \
see the extent to which the concept is able to explain the development of that sector. (\

(,,-' 1\1

, '--.1 \

I will now demonstrate that racial Fordism is of limited" value in' explainlng the,l\
=', ~evelopment of the pull? and paper industry, I will show that the fram~r()rk.provided 1/1

" 'II \1by racial Fordism provides only a partial insight into the development of th\~industry and i
II

that it fails to explain key aspects of the growth of the industry. ;:
I;

il
Before I proceed with this analysis however, I will provide a brief overview of the Ii:"

historical development oftbe. sector in order to familiarise the reader with the major \\
features of the industry; and in order to situate the analysis which follows.

(,'

Chapter Three: Racial Fordfsm and tile South Mrican
pulp and' paper indusb-y

~rmew of the pulp and papcir industry
(
'\ p (::I

, The ~IP and paper industry is one of South Africa's more S\~C'SSfUImanufacturing ~lb.
sector&\In 1920 the industry was comprised of a single, small p.\perlliiill ":rcb relied on
!mportet, pulp, and produced, only low grade packaging pape\~. By 19/40a new mill
produced pulp and paper from stnlW)and began to meet the needs of the locallmarket.

1\

By 1993, the in(l\lstcy has grown Into a manufacturing giant, providing 85% _Iofpaper
" )

consumed by the domestic market and exporting a third of its products. In contrast to
,)

most of the manufacturingzsector, the industry grew steadily during the 19805.:, The
industry and is now an important earner of foreign exchange, and directly provides
almost 20 000 jobs.in urban\~nd rural areas. South African companies such as Sappi and
Mondi have recently begun to e~and hrternationally, acquiring paper mills 'ill Germany,
Austria and the United Kingdom.

The pulp and paper industry is howerer, only one part of the paper pipeline or paper

51



sector, Bypipeline I mean the set of industries which make paper-related products. The
pipeline begins with the multi ..billion rami' commercial forestry industry. (At present the

\\

"
pulp and pa~er industry consumes over 40% of the forestry industry's totill "'tlnod crop).
The-pipdline then moves through the pulp and paI?er manufacturers themselves, and on
to the manufacturers of paper products. These products include paper packaging of
various types, tissue and disposable products, printed, goods, including school and
business 'Stationary, and p~~lication.t; such as books and magazines. Manufacturers of
these lJtoducts are -referred to as converters, ',lbecause they convert paper into paper
products. When this [kipeline of industries is considered as a whole; we' see that the
paper sector is extremely diverse, and has important linkages throughout the economy.

o In. this analysis I will concentrate on the performance of the pulp and paper in«;l?.stry
it~elf. :Howe~er in order to explain the dynamics of th~ sector I \\i11, from time to time,
refer to other parts of the pipeline including forestry and the papeYr,converting industries.
,IJ

Historical development Ii

1!)20.. Hl4.5

Paper manufacture was first attempted in South Africa in the 18205. Howeven-the
difficulties of producing paper on a commercial scale thwarte4 various attempts to set
up paper mills between 1820 and 1920. 'The difficulties were related mainly to the
availability of a suitable fibre resource for the manufacture of pulp • the raw material
needed to produce paper. Paper can be manufactured from any vegetable ..based matter
which contains cellulose fibre. This material must be 'pulped' .. OJ:' broken down into a
mass of fibres. These fibres can then be ar~anged so as to prodU:~ea sheet of paper. In

South Africa, various materials, inchtding straw, sugar cane bagas5e29 and wood have
been utilised in the production of paper. The first commercially viable paper mill in the
country was established in 1920 and used imported woodpulp for the production of low..

(/ \1,

29Bag~se is fihrous waste wbich is left over front the manufacture of sugar.
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grad~;:p'a~kaSingpapej~. The mill struggled howe{,), to sustain its production, and closed:
lJ· ;: (j. ,.. -;). "

after less than ten years, ~J11936, a second, more successful attempt was made, backed 0
, ~

by a British-owned miMng"house called/Union Corporation. Mte(bcing approached by
'I.. .

local and International entrepreneurs.' Union Corporation agreed to provide capital to
blli1d~:_..~uAlthAfrican tmlp and paper/mill which was to rely on straw as its raw material.
In December 1936 U~~on Corporation set up a public company wl1i"~~'fas registered
under the name of S~ilth African- Pulp and Paper Industries, Limited '(SAPPI). The
mining house held maj(jlrity owne~ship otJ.li~ new company, and provided finance as well

//

as technical assistanee, Th~ millwas b~,ilt during the COURSeof 1937 neal' Springs on the
East Rand. It aimed to produce both pulp and paper. Since the pulp was to be
pro-iueed from straw, the mill was given the name 'Enstra' - Enterprise Straw (Hocking
1987:21..3). oo

8

After encountering a range (~£difficulties, Enstra eased into producing-a regular supply
ofvarious paper grades t(> the South .African market. It was too small however, to meet!
the bulk of local demand, '111 1937 i6r example, South .t\frica imported 25 000 tons of
newsprint; 27 000 tons o£'kraft papers, and 16 OOGtons \ofprinting and writing papers.
By contrast, Bnstra had a total capacity of 14 006 tons per almuxn.(Hockillg 1987:17..19).

\J 0

,i

When the Second World '~larbroke out in 1939, imports of all kinds, including paper,
were disrupted. Bnstra did!not have the eapacity to meet the sudden increase in demand
for its paper, and the 'Ml!.r years saw gr.eat shortages of paper. In response, the

()

Government appointed a 'Paper Controller; te oversee the rationing of paper supplies.
,\ 'I

Hocking describes how a number of end-users tried to consume (paper more sparingly:

"Setting an example, the Post Office introduced half-size postage stamps to cut
down its consumption of gummed paper, The wine indusjlry ide; l''ifie~bottles with

r ! .- Ii

paper strips instead of the generous labels favoured before the wer, Many
businesses converted to half-size stationary, and envelopes wereused ag~iXland

Ie

again" (1987:53).

During the War, and immediately. thereafter, it became clear that as South Afd~\fs
II
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economy expanded, larger supplies of paper would be needed. Both the state and local
companies saw""the opportunity to replace imports with locally manufactured papers.

o '\\

One of the problems facing any local producer however, was that in order to produce
larger quantities of paper, extensive raw material supplic()vould be needed. Bnstra mill
h~tlmeanwhile discovered that there were seri(£'ils diffj,culties in using straW as raw

,-,

()

"material base, and by the early 19405 Bnstra r;tanagers were experimenting with wood
as,ah alten'Jltj.ve. The problem llOwev~~,was that South .kirica had very limited natural
forests, alldi..those natural forests that did exist had been o~~r~,~xploited in the late
ninet~th and early twentieth century, largely to meet the timber heel','::df the tmning
industry. A s\~eadysupply 6f timber for paper production would therefore have to come

\ - 'I \-\

from commercial forests -(iorests which were specific~\llyplante~,"",1 }rder to provide
'.! , " ''',_ i 0

timber. Even the ,.fastest gro!(ing species of timber, however, took ten to fifteen years
oto reach' maturity. Fortunately for Sapprs, Enstra mill" the South African state had

o u

identified. the problem of timbershortages during World 'Var One, ~d had see about
planting and managing state-owned forestsIn an effort to achieve self s~ffi~~iency.D.\V. <i'

"van der Zoel describes the state's forestry plans at the time as follo..•· ',II

'1'.) 'The tirabe~Jamint~ occurring during the W('=~}'ears30W~~ a strong motivation
after the 'Var for the RSA government to establish §awtimb~rplant'atiollswith the
objectof attaining ~el~§ufficiencywithin 50 ye\~rs. The economic depte'~sio:9s in
,the post-War period, and unemployment c\)~pled ther~.\vith, provided the
>p.c(mtive for the-RSA glw~rpment to embark.upon large ~#orestation schemes

; te provide a living to poor Whites arid returned soldiers" (1989:7).

li \\, II ·1

111G:period between the: two World Wars saw state afforestation proceed at a rate of 6
000 hectares per annum, and most of the timber crop was used by the sawrpilling
industry. By 1945 there w~ere65 000 hectares of commerclal forests ~more' than tripl,e\
the figure lot 1920 (1989:9~~1). TIH;setimber resources would provide the basis for pulp
and paper production afte~\World War 1\vb;;:

r)

"
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1~ter the war, the paper industry began to expand rapidly, aiming; to replace imports of
, , II"

paper in the }~ng term, Sappi grew' ~tJskly, opening several new mill.~fand starting its
own forest pl'a~tatici~n§in 1950. The period 194(~;1970 saw the opening of a total of t;even
new mills in the country, Some llf these mills were established by Sappi, whereas others
were tun independenHy. In 1954, Sappi opened (pe.,Thgela mill which, at the tlme, was

\ _~ (_) ._\ _ _,,1,\ _ \\

the largest mill 011 tbt\ continent, Tugela wag <bpilt to produce pulp from hardwood
timbers which were to be supplied from state forests, and eventuallj~)fron1 Sappi's own

\ ,-I .:: - '.,' ,-'

plantations! The pulp pr?duced from hardwoods would then be used to m~~kea strong
brown paper known as ~\aft paper, which WOUld:,be converted into paper ,sacks and
cardboard boxes. In 1964 S~ppi established a third .~ulp mill at Ngodwana in tne Eastern
Transvaal, and also esta1,')1isned forests in that area, In the. Same year, Sappi bought a

o I' . ,

small independent mill in tIlt\ Eastern Cape, where it planned to produce printing and
\

writing papers, ~ln1965 Sappi also acquired an interest in a tissue plant, which wrt~later
, \

(;/
to become Carlton Paper.

f)

During this t3n;lt.~;cenaift papers '\~~nicbhad formerly been imported were now being
'substituted with l~cally produced paW1ers. Domestically produced newsPt~t for example,
'. ..' ... (,\,,,1tyas first usee] to print l'.lli?~St~,rtneW}paper in Johannesburg in 1952. '-Ll

, ~ ~

~'llile 'Sappi was expanding rapidly d~herswere watching the growing potential of the
I . "r·, "'

industry, South Afdca'.g rapidly expari~Hllgeconomy led to a growing market for pulp
\\~l'ld paper. and to steady profits. Irlo'tking notes that until the late 19605 "Sappi's

'I

cl\~nagement had headedtlffpt ential rivals before they could gain a foothold", In 1966, \
ho~~\ever,there was a JI\ew effort to break into the market. "This time" savs Hocking "the

I \, •

rivt!.\was backed by the largest of the mining houses, the Anglo American Corporation
I, ,." 'Ii

of S\~uth Africa, in partnership with towaters of Britain" (1987:177). Anglo American
.\

succeeded in establishing a paper company in 1967, and named it Mondi Paper. Mondi
Immediately established a large null at Merebank in Durban, where it produced a range
of papers including printing and writing p)~pdfs and newsprint. Mondi soon acquired \

\

forestplantations, and added to tl1r expansion of South Africa's commercial for~~t<;.
\\

\
\
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Thereafter Mondi also entered the cartonboard market by acquiring South African Board
"

Mills, a company which produced cartonboard for the packaging industry.

1973~1990

The early 1970s saw a levelling off of investment activity in pulp and paper. This was
partly due to the downturn in the economy beginning in 1972. The industry was also
affected by the Durban strikes of 1973, ~s black workers at a number of mills including
, Tugela min joined the sh~keaction. \. '. I _", ..\ '

\.

The 19708 in general saw a consolidation of the industry, and the only major 'investments
of the decade w~r~in a new machine at Merebank, and the establishment of a small
independent 9?jJl~tStanger. The. planting of new commercial forests continued however,
as the pari' companies and the state mcreased their holdings.

,.By the early 1980s the industry was poised for further growth and the decade proved to
~<v·.J -

~." -
be the most successful so far. This growth took place largely as a result of the fact that

,\
"

increasing amounts of mature timber were now coming on stream. Sappi and Mondi
were however, taken by surprise by the prolonged weakness of the local economy, and
so new markets had to be found for the mature timber supplies. The solution came in
the form of export-led growth during the 1980s. Despite the general weakness of the
South African economy, the industry's investment, production, employment and exports
all expanded dramatically. This was mainly due to the establishment of two world-scale
pulp and paper mills in 1:984 • Sappi's Ngodwana mill31, and Mondi's Richards Bay
mill. Both of these were massive constructions which cost in excess of one billion rand
each. The investment at Ngodwana was in fact, the largest private investment in the
country's history. The 1980s also saw the expansion of a number of other mills and the
consolidation of paper holdings into the hands of Sappi, Mondi, and Carlton Paper which
became independent of Sappi, The decade saw an annual average increase of 7.9% in
tlle industry's fixed capital stock as well as a steady growth in employment, at an average ':

---- -
31A small pulp ruiU had in fact, been established at Ngodwana in 1%4. This site was however :J

transformed with the building of a world-scale mill in 1984.
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. i
3.2% per annum., By 1990, 17310 workers were employed directly in the pulp and paper
industry and another 60 000 were employed in forestry. The growth in capital stock and

\.. "

employment were both in sharp t10ntrast to trends in the manufacturing sector as a
whole32.' \~

I)

')

The, physical output of the 'industcy also showed striking growth in this period. The
'" . I~

volume of! pulp production increased by 40% during the 19805, I;;}rlle paper and board
production expanded by 33%. "The growth was driven by a combination of exports and
import substitution, Pulp exports grew by 88%, and paper and board export~ by 65%.

':i

Imports declined as a result of the new capacity .. the volume of pulp imports declined
.,

by 90%, and paper and board imports fell by 45%.

"
Qverall growth in the local market however, was limited. Although total consumption
of paper and board increased by 12.5% between ~.P89and 1990, per capita consumption
declined from 47.3 kg. to 44 kg. per annum. ,This reflects the poor economic position in
the copntl'Y as a whole during this period.

Forest plantations also continued to expand during this period, reaching a new high of
1.2 Inillicn hectares by 1990. (

I'')/

The 1980s also saw a rise in the ~'reranprofitability of the industry, although profit levels
{1

fluctuated due to international tr~dlng co!i~itionsand local levels of investment. Wages
saw a steady growth as did tPG\\ rate of labour and capital productivity. Given the
substantial rise in labour produc~lvity the unit cost ~f labour declined slightly.

(\
1,\
\'

i)

Key trends in the development of the. industry are illustrated below.

'.'

'1 32A11'data ~J1l this chapter relat,ing to the volume of production, consumption and trade is sourced
i~tJfi fYln lln~~Pal)er international (1991, 1992) and the Industrial Development Corporation Manufacturing
Data Series (1992). Data on commercial forest plantations is drawn from Van del' Zel (1989).
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Figure .1~Capital stock in the South African pulp and paper industcy 19801..1990
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Figure' 2: Production output of the South African pmp,~.ci.~lpaper industry 1980-.1990
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Figure 3: ~,mployruent in the South Africanp-qlp and paper industry 198()"1990
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o L.,.~r \ 1/

IJ.lh{l Cll:trent ~C01'hil~:nd.C1.JtatUB of the pU.1P.. pape:e' and boar.4.
iri.du.stry

(I

,
'i'here alta now ~~ineteen pulp, paper and .boc\;l,:'dmills in seuch.,
Africa. Bet'V!e.(;)nil th~i'I1t.hese mills produced '~.23 million t<u:\sIi , .. ,
of pulp and ;.L. 8\1:million tons of papt3r and board an 1991. '
E)l:ports acc~}(ihted"foZ' 27~ of pulp produetion and 29% of pa.pe:r

,.,". i

and board Pi~Oducti(:m (And'l.l1ere \'lorth R2 2S2 OOOm. At th$ slame
time,. l.80 000 tons of pulp, pape~l' and board were\\ imported
~.,hich repre.sent,s 10% t':f t:he vci~¥me of t.ne South Afrioan
market,

/)

'rhe industry comprised 3.7 % of the value of a:21 manufactt:lred
exports f:t~omSO\l;th Africa and" qontr~~ut~d 2.9%' of all'

"

ma,nufaQtu:r:ing value-added and 3. 2~C"ofmaru.tfacturing f,ii;~d
capital stoeR. '"

( \, "

c_ _!._l . .. '

LargGly as a l.'ssul t of the massive' increase inf capac! ty c;1\l;rihg

the 1980s j South Afr.ica began tl~ ~~~~ve~ut a p;~i tl0rl:\ as (\'\\ ,;- {i' C,,~
significant player in ithe internat:l:6naJ:,\,:marke.t. In 1992., Scitit~'(
Africa \1aS the lOth l~~:r:gestproduce~" o~, pulp~' and the J'2nd If " II'

largest producer of p~IPer and board I'll the \llo1:J..o.. 'Tha '

('!,ount.ry'S\: (;i.bsolute ~hG\re of 'iint~rnational prodl,lction is,
hO,,"lever, ','sInall at, 1.4~ of world pulp, anti Oo7~ ii~')fworld paper

II 1:1 rr. \~-. '/f' .__-~ ,

and board!',. .south Afri\~a is hOl',e;y·erthe 12th iai~est;: exportel:'
of pulp I and tha 20th, :largest e)(porter of paperl and board in
the 'tlorld.. 'In terms oj~\con\pany size, one South l\~rican f:i.rm,
sappi, ranks among the \t1orld's top 150"3. I\~~se,den 1992

I •

results I Seppi i~ placcid at riUJ'CIber 35 tIThen :r:anltirlg' is !l1ee~s~u:rec1
I

according" to gro~,s sal~s. -.In terms of earnings, hot'yraver.I
I

sappifs ranking il1\pr(J'y~1S-.Sapp,i was the 20th most profi.table
i Gpulp and paper company \\~nthe ,~orld i~~1992.
1\
\,\---------------~~-

33Mondli is not listed among the top 150 compmles, byt thls is not necc~s'd:),:y because it docs'"not
warrant a place, Mondl is not a listed. company, and therefor:) its results are not pub'lshed, IfMondi results

. were published, the Company would probably find a place muong the top 150.,
. \
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Racial Fordtsm and the pulp and p~~er industry

, 1. '----,(')

How could the deve'tl)pmen~ of the pulp an9ftpapel' industry be analysed within th~)
I}

framework provlded by racial Fordism? In order to answer this question I will take the
"

essential elements of Gelb's analysis and apply them to the development of the pulp and
\' ',I

paper industry. I will SllOW that racial Fordism is of limited value in analysing the
development of the industry, and that the theory fails to direct our atte~~ioll to important
sources t!)f growth and constraint in the sector.

In conducting this anal.ysis I will examine five aspects of racial Fordism and assess to

what extent they are applicable in the pulp and paper industry. T..!0 five aspects areS

,1. MaC~~}.>r~)ducti()nand consu.mpti~h
2. International competitiveness
3. A Capital-Labour Pact or labour repression?
4. Race on the shop floor.
5. The role of the state

I'W'"'t.. " '11·b ... ild •,\JleS',1aspects Yl1 e examine In turn.
Il

(I ..
12. Domestic 1l1$; consumption as the key source of growth
1. Mass production and consumption

, ,

According to the notion of racial Fordism the key source of manufacturing growth in
South Africa in th~ post-1945 period was the extension of mass production and mass
consumption. Gelb has argued that although the extension of mass production and
consumption was racially restricted, the growth of domestic demand was still the key to
the growth of manufacturing in this period. In other words, South .Afri@ijs economy

expanded 011 the same basis as the Fordist economies, although the extension of mass
production and consumpti()~ was racially limited in South Africa. With regard to the

i " Ii

pulp and paper industry, there, a~!etwo problems with this thesis. The first is that the
growth of the industry from 1945 was only partially driven by a growth in domestic

61



demand, but was also influenced byc~lUpply-sidefactors as well as exports. The second is
that. the (racially) fragmented nature of do.~estic demand at the consumer-products end of
the pipeline deprived the industry ·of a market for stan9,ardised products.

n :1 (..-_..,~

,~,

The domestic market for paper and paper products was clearly expanding in the period

from 1945 to 1970. This was partly as a result of the fact that consumption of paper is
\l ()<'

"closely related to growth in the Gross Domestic Product''. The climate of economic
growth and the extension of white.consumer power and white educiition did provide the
industry with a growing domestic market and opportunities for large scale production.

v
l1he newly established'Sccal mdustry was able to take advantage of this growing local
d¢$nand in a climate of import protection. One example of the industry's ability to

. substitute Imports with lecally manufactured products was in the newsprint market.
,. .

Newsprint was wholly imported before 1954, but by the n~id-1960s the local mills
'/

supplied me bulk of local demand. Similarly local producers were able to moot a large
proportion of demand for kraft and other packaging papers by the mid..1960s. In this way
the expansion of domestic demand coupled with import substitution drove the growth of
the industry in the period 1945..1970. During this pe~iodthere was a steady decline in
imports as a percentage of domestic demand. Imports accounted for 74% of domestic
demand in 1950, but only 55% lkl"1960 and 32% in 1970. Imports continued to decline
in importance after 1970 although this occurred more slowly that it had in. the preceding

il

decades.
This' pattern is exactly what we would expect if we follow the logic of racial fordism. In

\I

the period 1945;..1970therefore, the assumptions of ra dll Fordism are borne out by the
experience of the pulp and paper industry,

In the period from H)'r70 import substitution and growth in domestic demand beg~ll to
level off. 'rhis was partly the result of the sustained-economic weakness beginning in

" 'i
1973/4. In terms of racial Fordism we would expect that this would lead to stagnation in

34Tbere ls a well established. link between the level of paper consumption and the Gross DOIJ.l,ellti~Product
(ODP). 'I'his i~ due to the paper indutltry's linkages throughout the economy, ODd especially the Iinkages to the
l,ackagtntt .md a{h'ertisi:ng Industries. For a closer discussion of the relationship between consumption and ODP Gee
neful~heJJ1(19g3).
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" the industry. H0wevert,this W(1.S not the case. Ratlltir, the industry expanded steadily
"

from the mid-1970s on the back of increased exports. The industry had not exported at
(;' atl until the e.1.r1y~1960s~and even then exports grew slowly ~~til 1975 when .they reached

10% of production. "By 1980 exports had jumped t(). F% of production, and by 1985
-.. Q

they comprised 20% of production. Exports have remained around 20% since 1985,
representing 21% of the value 28% of the volume of production in 1990.

oImport agd export trends ate illustrated below:

Figure 4r Jmpoa1s as It percentage or domestic demand 1950~1990

"

S.J\ pulp and paper irfiports
as o/u of demand 1950...1990 j

;t . ' .. _ 1A-t...--...,...-....l_. t 10_·' t .. ....-.l"-"_._...!

1G06 ,aeo \1 1905 11)70 11'176 '080 10B& 1000

~ tmllort % of dtl;,lInd
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Figure S: Expods as n % of produetlon 1970..1990

S.A. pulp and paper" exports
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Why is it that this industry was able to expand at a time when domestic demand in
(i "

general, and the opportunities for import substitution in particular were stagnatlng? OWhy ,

did the sector grow while the rest of the economy slumped?..\How is it that the industry
was able to break into export i.markets?

The answer to these questions lies not in the structure of domestic demand as racial
Fordism would suggest, but rather in the realm of supply, or .productlon. ·The expansion
of the ind~l~tl'Ywas driven by a supply factors W ~hematuration of large tracts of
commercial forestry in '\~is period .. Due to the fact that the state"and the paper companies,
had been planting ag;:\ressively since 1965, large quantities of hardwood and softwood
g~jeSl were ready for harvesting by the early 1980s, and large quantities of timber
supplies ~\(:uld continue to come on ~treatri"(hrough()utthe 19808 and into the 19'os.

"(.I '>. ,.,

Given that the raw material could not possibly be taken up by the domestic market,
" .

companies needed to find an alterhnte outlet, and this was done through the export
t' "

market. South Afrieats. ability to break into the export markets was not;a result of
(J
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exp~j:,,'~;~~\glntematlonal <Jf!~anljbut rather signified South Africa's capacity to break into
\) ;;,'

exp,qrt markets l)articl~hlt1yin the pulp, newsprint and letaft paper markets.
o

1'he fact that the In~or source of growth in the pulp and paper sector was the export
market (rather.tllu,n th~ expansion of domestic demand) is at odds with Gelb's schema,
However, this does not suggest that Gelb's framework-Is entirely incorrect since ihls~',."
industry could be seen as an exception or an 'outlier' in Gelb's framework. It does \'

& ~ 0

however point.to the fact that the notion of racial Fordism is basea 911the relationship
between ~omesticproduction and dl)mestic consumption and sees these as the driving

. c,' ,

factors behind either~~rowth or stagnation. In the case of pulp and paper, while the basis,
" r> ... ~te industry was laid by the extension of domestic demand coupled with import

substitution in the period 1945-1970, it was the, export market that WCl$, the primary s<?ur,~e
of growth thereafter. in addition, it was 'a kef supply-side factar(increasoo raw materi21

l\ I' \ \

c availability) that precipitated expansion. My first critique of raQ~~FQ,rdism is therefore,
that it is insensitive to both tue impact of international demand and to supply..side
det~XiliinRlIlts of growth. I propose that rath~rthan understanding the growth of the pulp

,.

and ,»aper industry through the (domestic) mass production and conscmption equation
., (j -, ,:: I' '.'

alone, we need to take account of the impact of ~hanging supply conr;)ition~ tIS well a~)the

capacity to export. , 1 ";'
:i

But this raises a second question. Why was the local jndustry able/to compete in ,-;>
c .~ . J

international markets at all? What was the source of the industry'~/~bi1ity to break into
,1 .;

those markets despite an intemational recession? This important iSsue is tackled in the
() /

, section on international competitiveness below. Before t considl,tr that question however,
!

I will examine the second problem with Gelb's idea that the er;f.ension of mass production
«~-)) ,if

and-coasumption was the key source of growth~\ ;)

,/

We have seen that Gelb's understanding of the growth fac~Htated by the mat<r,ll between
if i..'

mass production 21::1 mass consumption is only partially /"accurate in relation to the pulp
. ___ _ __ _. ____ _r>, . _r~ ..and pUl)et Industry, But the mass producaon-mass consumption equation also runs into a
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second problem with regard to this industry. The theory behind Fordism and racial
<;) c.

Fordism is that tM el'(1stence"pfmass consumption markets,.facilitates the mass production
of standardised products thus allowing, producers to m".xirtiise economies of scale and
lower unit cost~. For commodities like newsprint and kraft paper this analysis is fitting,
as companies'~.ve been able to mass produce a relatively undifferentiated product and
thus exploit economies of scale, In the manufacture of printing and writing papers" as
well as converted paper products however, this assumption does not hold. Local
companies have been unable to make use of economlss of scale because the consumer
markets which they have been supplying are small ~d higMy fragmented. This is due to
the structure of consumer demand for printing and c;;writingpapers and paperproducts.

1.';0

By international standards South Africans consume relatively little paper. South Africa
ranks 22 j~ terms of total consumption of paper Md board, but in p2ll." ,enpita terms, this

n ranldng plummets to 42, due t~the fact that the vast majority of South I, leans consume
ver:y little paper while a small proportion consume large per capiro. quantities. South
Africans consumed 44r,3 kg. of paper per capita in 1992" and this is waybehind the top
twenty consuming countries, (who averaged 192.3 kg per capita), and below the world
average of 47.3 kg36, Comparative international per capita consumption Is Itsted below:

\

'~I

1tCO;Ot ... ~ _

35Printing and writing papers comprise coated and uncoated papers, and range from commodity-type gradef.lsuch
as copy paper, to highly specialised art papers, or fino packaglng grades,

3~lnthis respect we fall flit below the consumption tate of IUIlUy developing countries, including MalaytJia (60.8
leg p.c.); Costa IDeo (53.9 kg p.c.); United Arab Emirates (49.1 kg p,~); and Panama (48.2lcg p.c.)
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jJ Taible"h Pc~ Capita consmript!on of paper and 'b,oall'd'
\1 .'

USA
Finland"
Sweden

IiJapan
Netheda,nds
Singapore
United Kingdom

o

KglcapRbt.t,_~nnum
{) \.\

311.4
279.2

:;-;.

230.7
228.3

.r

(}
2U3.g"

"

18R.9' .

163.5
104.4
101.7

')

58.4
{)
({

::''>1
57.6
4'78-~~
44.3
10.7

10.0

\\
C~untry

Israel
!?South: Korea

Bahamas
Cyprus

mteml!tnl. averragf~
South Africa

fl'
,"I .:~..',

Egypt
Zimbabwe

:;',1

r;;:-I

\)

()

Source: PPI 1992

WW."
Th{.,{m.arketfor paper in general and for printing and writing papers, in particular is
rel~v~ly small because the majority of South Africans have had limited access to books
;\~cluding textbooks), magazines, printed materials and writing papers, ~n addition, the
market is highly fragmented, In other words, a limited number of people consume small <.')
amounts of a wide variety of papers. Unlike newsprint 01' packaging papers, where only
a few variations of paper are possible, printing and writing paper~~arealmost endlessly
varied. The papers may vary according to colour, texture, weight, end-use and
appearance. As ~ result, many different grade~\)f each type of paper need t{~be
produced i~order to meet consumer demand, partlcularly in a sophisticated and relatively

'I
'f
''\
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affluent market. By contrast, in a. situation where a comp~~\\supplies to a v~r.Y large
market for printing ru'ldwriting<papers, one machine, or (m~~~:'imcan conceotrate on one"
twe of paper, and make relatively few changes in their producrion cycle. ,,in South

,,' . '" . /
African however, concentrating on one.type .of paper is difficult because !~~mestic demand
for any one paper is small. Consequently, South African mills tend to produce a very .'

i;'

wide range of papers..in order to meet the small demand for each tYPfi of paper. Thye
bulk of South Africa'~. printing and writing papers are theriiprO(lucel/in relatively small
mills w~ai~hproduce a ver~ wide range of papers. The sb'alegy forlowed by the$f~mills is
to produce low-tonnages of a wide variety ofpapers ~ to be 'all things to all people' .

.. . /

Paper ooml)ades have chosen to ~Ocuson this small market, ~~ato supply most of the
paper grades it demands.

The problem ",1m this strategy from an efficiency point Cif view ~is that economies of
\ ) ,"

scale (or mass production economies) cannot be achieved because m?cbines need to be re-
set on a regular basis. Each Hme a machine iscre~se,t,it must stand idle for a certain

t,/ t, ' /1

period, .thus limiting its output. South African mills thus lose economies 'of scale in an
effort to respond to the small and fragmented market for printing and writing papers.
There is fqr example, only one paper mill in South Africa (:1nd i~~eed in Africa,) which

produces coated prynting and writing papers. This mill produces a ve:ty wide range of
coated papers. "rile volume of each production run is small and would be considered
uneconomical by producers who operate in larger markets".

By contrast, major international producers of commodity printing and 'writing papers, use
large machines which are dedicated to the production of a small number of grades.
Machine downtime and waste are minimised, and ~heqllality and consistency' of ther-,
product is high. ' I

37It should be note" that it'. comr~titive terms, .the smaller, more fieldble mills present both a fJX'obl.,nl\jand an
opportunity. The GtreIlgfu of the mill" is fuat they ar~fleKible enough to produce a wide range of speciality papers
which are not produced ill great volumes anywhere in the world. 'Ihere is potential to incr~Me the eltpol\\of some
of these papers into international niche markets, The mills have lleveloped important skills, such as effiCie~fchange-
over from one grade to another, aud a highly adaptable workforce, The problem, however, is that the p bduc~ion
of commodity grades (such as copy pllper,) in the small mills &.annotbe efficient in i.nterfJ!ltlonnlterms. T 1(?small,
flexible mills at", therefore an important resource, for the production of hlgh-value, 11lchemarker' grllli¢fl, but
inefficiecr producers of commodity grades.

68

1..\



,(( This, suggests that Gelb~s notion of mass consumption in the South AfricfUl consume!'
\ market' is misplaced, M~ analy'tis of the paper industry. like 'Malle~~nd Dwolatsky's

analysis oS the metal industry shows that there are real obstacles to mass production
~~ich ate a dirt~c;\result of the exclusion ,,'f the majority of South i\friCatl$ from mass

\ (,' '.,'

ccnsumption of c~lhsumerg~s.
I ';) . ,,) ~,

I)

,,)

1. International Co.wlletitiveness

iJ

Gelb clahn~ that one of the most "lJressing problems uf.the early.,19"Ds was the failure of
" I', '
the m~ptlfactuting sector in South Africa (as in most(~ub"Fo~~istf economies) to have
develo~i~a substantial export capacity II (1991:20). He argues that the "underlying
problem II causing the inability to export manufactures, was pressure on the balance of
payme~ts which resulted from declining gold exports and rising costs for imported capital
equipmtjpf3U,. But Gelb.does not venture into an explMation\~f the dynamics of

.:" I,

competltiveness within the manufacturing sector itself. He-does not cast his analysis in
terms of international competitlveness and nor does he point to specific determinants of
mam,tfa,Cb~ring performance. Rather he sees tymanufacturing sector's failure to export
in terms ()(01acro~ecQnomic balance, rather fan in relation to the d~\namics of
manufacturing itself. This is indicative of the problem that Amsden bas identified with
".. ' ';', t

the notion of F.ordism in general ~ that itjeonceptualises the core problem of development
as underconsumptlon rather than as a ;~'Ckof productivity or comp~'iativeness. In failing

,';tQ devote attention to the issue of C~tp~etitiveness and to. the determinants of productivity,
Gelb 111(soverlooke.a a central probiiin of industrial development.

, jI ,!

//
f

jf

In response to this silence in fJelb's work I propose, that it is imperativ~ to analyse
,_ i/

,"\in~pstry's developmentin ~tms of competitiveness. There are two main reasons why
- Iinternational (:ompetitive~fss is important. 'the fir~lIs that the sustained growth in the

II

industry since the ew11)970S has been largely export driven and we neec to-account for
why this has been thj'ca~. It is therefore importan.t to examine the source of the
ind\~stry's ability to_,~r~akinto export markets, as well as any qompetltive problems which

j',,;
II~/ ..,--::-.

;1 '
MAecording to (1~ibt both of these faetore w!/te rooted In the crisis of Fordism in the West.
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companies have faced. Secondly, it is clear that as South Africa re-integrates Into th~ (\
i~temationa1 economy in the 19908, local companies will need to compete internationally
not only when they attempt to export, bnt'also hit the~ face the increasing presence of
imp011:S in the c~ocalmarket in the post-sanctions era. Any di1usSion of future
deV~lopment would thref~~;need to be based on an assessment or: competltiveness,

0. .
In analysing tl~ PUIP~'d paper sectorthrough th\ lens of intern~tiona1 co~npetitiv~ness, I
wifl StlOVV iliat1oi'ittal-Y to Gelb's statement, some manufacturers have developed

\? 1"

sjgnificant expor; Q\pacity because of key advantages which they have in relation to the~ " ;,

I)

international market. This will demonstrate that it is imm(f19ient to assess the export
capacity of South African manufacturing in terms of maero-economic factors3!i' alone.
. n

nathe~, we need to analyse the. capacity of each industrial sector according to the specific
conditions, in that sector.

We have atretldy noted that South African pulp and paper companies were able to break
into export markets in the mid-1970s, and that they consolidated their position in the

D' 19808. ,Sfhis su,~gests that the ~.ctor is competitive enough to survive and even grow iII ,. ,!

the contextof foreign oampetition. But the a~ility to expoit does not 1:1'\ itself indicate a
thoroughly or uniformly competitive position tnioughout the sector. In order to make a
full assessment; we need to disaggregate the industrts exports and we need to analyse the
sources of competitive advantage' as well as constraint.

The competitive position of thc~pulp and paper sector reflects a paradox: South Africa is
an internationally low cost producer of pulp and commodity papers such as newsprint and
kraft paper. However ~e country is a high-cost, producer of printing and writing papers
~ well as paper products. In other words, South Africa is more competitive at the
'upstream' end of the pipeline, (the production of lower value prpducts such as pulp and
newsprint), arid less compedtive (.bwnstream (the production of higher value papers and

(~~

converted products).
This is reflected in 'OUi~trade balance which is illustrated below:

~

39Such as the l1a1anCl.~'of payments or the exchange rote.
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Figure 6~South t\fn·jf.911 papes sector exports by volume.199t .
d ,.. 'I c,

c"
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S.A. paper sector exports 1991 ,-
By volume (metric 'tons)
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Figure::-7:Soutb AflrN~GJD1l paper sector exports by value 1990
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Why is this the case? Why is south Africa able to compete vigorously in the commodity
grades but not in the highr, value products? Xargue that in order to answer this question

\i

1\1 we need to understand the roots of cl>mpetitlve advantage and disadvantage in this sector.
In attempting to uncover these roots I will refer to a number of factors including key,
elements of the cost structure, production efficiency' and the nature of domestic demand.

~_\ r;. - -1

2.1 Raw mat~l'Aaiii~energy and capitai

(I

South Africa'is competitive in the manufacture of kraft pulp; dissolving pulp; newsprint
and kraft paper. AU of these products arefound 'upstream' of the paper pipeline - that
is, they are relatively close to a raw material state. As we have see~ in figures 6 and '7
above, the bulk of the sector' s exPorts ate comprised ofthese products,

Why is .this the case? Firstly, the rtlajor source of South Africa~s competitive advantage in

pulp, newsprint and kratt paper is that our wood costs aee very .low and 'NQOd costs are

critical to the price of these products, The eost of wood accounts for about one third 6tl

overall pulp production costs. Pulp in~ris the, ~ey raw material for the production of
newsprint. and kraft paper, accounting for 2~t;p·of newsprint production costs, and 45%
of kraft paper costs. Low wood costs therefore provide the basis o(pompetitive
advantage for these three prod~lCts. ' \\~,

"
\' ~

The importance of wood costs in determining the cost of these products can be illustrated
1'0

!.>y comparing the relative positions of various national producers \vith differing wood (ie,
rlbre) costs. The effeCt of theywood' cost on pulp and newsprint production in particular

is illustrated below by examining the relative cost position of producers with low and lUgh
wood costs respectively. An indication of the comparative position of various producers
is given in the tables below. In each case, the lowest cast producei' == 100. 'Ihe

fl' competitiveness of tl~, other ?foducers is shown relative to the lowest cost producer",
\ The fibre cost as a proportio~~of:total cost is also shown.
\.

______ ,ri..., _

4ltrhe data used f()r cntcutatillg these comparisons was drawn from R. number of sources including Resource
Information Systems Inc. (1992), various local and international intes-views, and pereoaal comruuuicuiiona. The
comparisons are intended all an approximate indica.tion of rehtive competitiveness, and not es an. exact \"f)C<ldUre.

12 1\
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'fable 2~,Filip producU~ncost ~on~pai'MiOn}991/2
Lowest cost producer :.-= 100 Co

"
.:.r-Bleached

I h.;dwood ~raft ·1
"'" pulp

,,- .
2

I:,l., ... ~... I"-
Chile I;',

... c. I,'; -. ,~~,
v-,"__.....~~,..,,;j-~

Southern 105 ,j) 2
" !J

rUSA
if

--............(,
'I

South 110 III' 2
!.:

Africa "~

I' 'i', ((

~~ede~ _
~~~~'·~r~~~'\

" , \
l40 7"J~

---------, :;;::-:::::======::;=rp=='===
'Wood as "I I ~lea~hCd Wood as 1'«

percentage of
finai

4%

softwood kraft
pulp'

percentage
of tQ$&

;ost cost

II

<;{~

':fable 3: Ne\'~l'hi~ production cost comparison1991/2
/' !Lowest COf,t',ill'oducer =: 100

These tables lllust{i!t~~;~le ~igl\ificantadvantages enjoyed by the southern p~oducer~,of
pull' and newsprint. A shnilat sita~tioll'~ldstswith regard to kraft paper which is even

\~,l '.'

more sensitive than newsprint to the cost of pulp since!l'fibre costs account' for almost half
__I \Ii

'i \'
\\ c
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of total production CO&tS41.

(_.f(~~\" "" ~,
The reason that the southern producers are at such an advantage is that climatic conditioil~1?

C\
')

in the southern countries allow timber to grow very quickly. For example, hardwood
trees (such as eucalyptus species) grow to maturity in 7-9 years in South Africa o~'iChiIe,

l\ \i d,
and 60 years in Sweden. Softwoods (such as 'pine) can be harvested after about 1S years
in South Africa or Brazil and 80 years in Finland. These fast-growing trees translate into

",,' ,

a major wood cost saving for the southern countries. South Africa's wood costs are
comparable to Chile for softwoods, and to the southern USA for both hardwoods and

C! CSoftwoods. South Africa then, enjoys a similar competitive %dvantage'as these countries',i'

-,

in the international pulp, newsprint and kraft markets, as a direct result of favourable
wood costs. Relative international wood costs tor 1990 are illustrated below.

FRgute il: Comparative international wood pl'Bces,1~'2 '
I"

Comparative fntenlationai wood prices
Selected reg!ons '92 (delivered roundwd)

AV.,rllg~ U,S. $ per eubtc ml3tr~70

Brazil Chtlo O. A, 0.$, South Cahadtl G<lrfTlllrlV $Wl'.ltll1lr;lnld
,. ()

,\
((

Source' Wood r:ll,1sourC\lS Il1larnlatlonal
-.',

/)

41Unforp,mately it was not possible to gather the same lnternatlonally eomparative prnduclion datil for kraft
producers ds it WAr. f(lI' I'11'lp and newsprint producers. .
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Cheap wood is, then a key advanllige feN South Africa in the international matket for
pulp, newsprint and kt1ft paper. Sut we also have another key advantage in the forth of

'Y",

cheap energy. South Afri~fs energy costs are among the lowest('of the major pulp arid
{~apf.)rproducers. Of a sample of five major producers, Seuth Africa's industrial

ii '''::::

electricity cost waS 13% below the average (Edwards 1990). Given th:!4t pulp and paper
production is energy intensive, a low energy price is important. Energy costs areO
typically :;% of total pulp production costs, 15% of newsprint costs, and 7% of kraft
paper costs.

We' have seen that Sm!'-~t African pulp, newsprint and kraft producers have a. number of
important advantages when compared with other major~roduccrs42. The source of this

.,

competi~ive advantage lies squat'~Jy in ~outh Afl.'!ca'§r~VI materlal base .. in cheap
wood from Soutb Africa'S forests. and cheap energy from our coal deposits.

But this raw material and energy base t only be exploited if and when there is
sufficient ,~,~pitalinvestment to facilitate the transformation of the raw materials into
useful products. We have noted in the overview above that sustained investment has '~een
forthcoming in the pulp and paper sector, even when aggregate investment was dropping
in the economy as a whole, as was the case for most of the 1980s. Importantly, the /)
tna~or investors in the industry have been South A,\frica1s mining houses. Both Sappi and

1/.

:Mondi are controlled by mining houses. Mondi is wholly owned by Anglo American
through the Anglo American Industrial Corporation (AMJC), while the controlling share
of Sappi is held by Gencor, Both Sappi and Mundi were initially established by the
mining houses, and their growth and development have been dependent on capital

~ . ~\

injections, f.rom the parent companies". The fact that investments from nl,ining houses
'0

have been critical in the development of the sector further illustrates tbe importance of the
South Africa's resource base to the growth of manufacturing. We have already seen the
importance of the raw material or resource base in the form of timber and energy. Now
we see that the investmet capital which is so critical to the development of It sector like

'i~~--~ ...... "\ ....
4ZAswe shnll bee in tho \ __.Jiion on labour below, ~N cost of labour hM little impact on SOUUl Africa's

competitive pqsition in relation to other majt'r producers. \1

43For a diGl!usGionof the role of mining hou!\e investment in tile growlb of the industry see Hoelting (l~U7).
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pulp and paper, is also partly\derlved from the resource base through the transfer of
'~

capital from mining to manufacturing+ -

'What is clear then, is that the combination of cheap raw materials, cheap energy and
mining hou~ investment is at the heart of the eompetitive position of pulp, newsprint and
kraft producers. These factors ak in turn related to So~th Africa's extensive resourife
base.

,,' ~
South, Afrlca is generally less competitive however in the productlcn of printing and
writing papers and paper products than we are in pulp, news~~intarid kraft papers, Our
lesser competitiveness. in printing. and writing papers is reflected in our trade
performance; in 1991 we exported 21 % of our printing and writing production (35 000
tons), but imported almost as much as we exported (80000 tons). Some of these are
imported because they are not madein South Africa (eg. Light-Weight Coate<! magazine

! ! it'

paper and thermal facsimile paper), "However, imports of these grades account for less
than half of the volume of our total imports. The remainder of imports are in products
which compete with Soutl~African grades. Printing and writing imports have iillf -eased
steadily in rer£;U years, large1l')because massive International overcapacity led producers

)\ to explore new markets, including the South African market A new 10% import tariff
on uncoated printing ai\d(writing papers was introduced in 1992 and tariffs on printing,
and writing papers now range between 10% and 15%. It remains to be-seen how the new
tariff on uncoated papers will influence the extent of imports.

Import patterns for printing and writing papers" are illustrated below:

----.----~------- /1
/j

440rneme Bh~1)1l(1980) has noted the 1c"y role played. by mining houses in the development of South Africail
mt~lutacturjng h'.:fWCElI}1939 and 1%9.

4'Th~ category 'Printing and Writilig papers' can be roughly Clluuted with the category 'Fine papers. ' FOl' reasons
of datu. availability, I have tracked Printing anl~Writing pcper imports through the category 'Fine papers' below.
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Figure 9; Fine p~per imports 1986 ..1!:'l$t2 I"

I)

Fine paper imports
1986""1992

~-J

\)

~\Il!
tl'"-\ '\
',j

There are a number of reasons why we are less competitive in the printing and writing
grades. Printing and writing papers can be divided into a number of different categories.

I

For the purpose of this discussion, r will be divide them simply into uncoated and coated"

papers. firstly, fibre and energy costs account for a smaller proportioriof the co~t>;
structure Qf printing and writing papers than it does for pulp, newsprint and kraft. For
uncoated papers, fibre comprises 20··30% of the final cost fora southern producer, an~.
:30<~5%tor a northern producer. For coated papers, fibre cost can beas low as 10% for

!\<

{ "
I
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a southern producer, and about 15% for a northern producer. In other words, fibre is a
;;")

lower' proportion of, the f1,nalcost for printing and writing papers tl~rulfor pulp, newsprint
or kraft, and southern hemisphere producers like South Africa therefore have less of a

n

competitivp advantage based on production factors.

Fibre costs are however, still significant, a~d all else being equal, should still provide ~
sprillgboardl~for competitive production tt)f printing and writing papers. There is however

"a senous con~traint in this segment of the industry ...the fact that local manufacturers
produ((< Sll~~;~ll1~.ntitiesof a lar~r number of printing and writing papers. As we have
§'9~na.b<~~fe,:~h results ill short production runs and prevents the achievement of
~onomie~ 6f scale thus lowering the effie' iCY of production,

2.2 Produdion effif,!iency if

Another major factor which influences the productivity of South African pulp and paper
I) ~

production as a whole is the efficiency of pll'oduction with regard to the labour process
itself. I argue that production throughout the sector is marred by inefficiency.
The efficiency of production stems from two factors: Ute technology being used for
production, and the way in which that technology is ~tiliSed. The quality of the
technology being used in the sector ~smixed, with state-of-the-art technology found in the,,,
large ptilp mills such as Ngodw~a, Saiccor and Richards Bay, aild older technology in
some of the fine paper miU~ (eg. Bnstra) and paper product factories (eg.in the printing
industry), Technology used throughout the sector is imported, usually from tha~UK,
Germany, the USA and Japan: "fhat is common throughout is that the maximum
'efficiencies of ~h~)mported machines are not achieved. \Our production efficiencies are
011 average, below international best practice. This point is illustrated by the following
comparison of the average performance of a number of South African paft pulp milla
with a highly efficient kraft pulp mill in Europe. (Fol' the sake of consenience, the South

\, African mills are called Safpulp, and the European mill is called El!ropulp).

1\
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'Teble 4: ComparatRve efficlenty of South Afl'ic.an aqcl F,Uf9llcan lmlft pulp mill!4
'\\ -, -, - .

1992/3 c.

r.=====~-~~,·==~~~=r~s=am~.:ul~n~=G==~~-~--===I~~~t=I~~~~;~:~~n~

-- ,- .---~2%

Unplanned downtime
o

JR~~~riru~-cl-d-46-----+--87-~-6-----~--~"+-9-6-%-o------------~~1
0.9% \' .

Ii

Planned downtime' 4.4% \\

5.4%

02.07
L~

Person hours per ton41
'::::::=:::::. __ ~~~=====...._..,=..::i~_ ...... =

1\

5.'1

o l"n,com,parison [idlthe :autopearl plant, th,e'J>!>Quth A,frican,' plant,S achieve ,lOWle~,plS ,ofJ ( \.. " \, ()
plant ptilisatiol1 The Safpulp plants are <lb._.f an average of 10% of the time, for
planned or nnwanued reasons (compared with 2.9% at Buropulp), Given the extremely

I CO' C)

high overheads, this practice is very costly'; In particular, the degree of unplanned
downtime is significant as it suggests a lark of control oVt(' the process, and a low degree
of predictability.

\\

'-J ""

The ~~afi:mlpplants also achieve relatively ldw y~~ldson their raw material. An average
1/

of 87% of the available raw material is converted into prime saleable product, Buropulp
achieves a 96% raw material yield, thus making an important raw material saving in
comparison to Safpulp. South Africa's relatively low raw material yield, essentially
means that we produce more defects than the European mill.

In addition to these problems, the South Afri¢an producers use Significantly more labour
to produce a ton of pulp than the European mill.

In summary, the South African pulp producers use more people, and achleve lower yields

---\------
4~hat ill, percentage of raw material converted to prime: saleable product, which iii not discounted or repulped,

41Pull employee ~omplement, including management,

19
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"The notion that we are rel~tively .inefficient pulp and paper producers is not a new ~e.
The National Productivity Institute, f~?example, has published figures which sugp;est ihat
our productivjty in this !ndustry is among the lowest in the.world (NPI 1992). This is
illustrated below: ~

Table 5: Value added per ~mployee in paper and paper productfl
1.989 ruS$)

Australia

Brazil "

0 I'.

US$.,p..J1!.
C!

61923
48407

91459
69876
85293

91325
!) 26724

34964
33208

85989
47732
99036\

\'

~ountt:l

Canada

Chile
Finland

~\ .:

Japait
Mexk,o"
Singapore
SQuth Afri~tt

Sweden

United Kingdom
United states of America

I': Source: NFl
". /.)

,~lmllar ef~,ciency problems are {ouod in the paper pJ,iucts industries. A comparison ~f
'local corrugated packaging manrlracturel's with an efficient European manufacturer; shows

\)

that local producers are. k1ffl1strung by inefficiency. This is illustrated below.
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Table 6: Comparative effictency of South African and EUJ:opean cOl'».'Ugated box
"piants 1992/3

OJ

Plant Utilisation " 72% 'J
, 94%

II------...._- ........--i-----,.......-----+---------".~ki;...._\"
Unplanned downtime 14% 8% c}~~)!p::Ib-------------------~------------------+_----------------~I'Raw material yield 0_._-=---'_W -----f----.,_.----- "

)1
,Perso~ hours per ton~--=~.-~.~-~~-='==~~~==~~~==~~~~=~--~~~ ' ~-- --.

,

~2% 90%

23 15

The 'four parameters measured above are all critical to the performance of a plant. ,All
!) ,

bear directly on the efficiency and profitability of an operation, The cf.nnparj~on
demonstrates that South African plants are considerably behind the highly efficient
European producer. The South African plants demonstrate 19Wlevels of plant utilisation,

(J

and high levels of unplanned downtime. This indicates ~hat the Safbox J?lants do not
make optimal usa of their machinery.

{I

'!'he high levels of unplanned downtime indlrate an inability to use the equipment to. its
maximum' benefit, and point to a high dcgr" of unpredictability in the process.

,;,'

Downtime erodes a plant's profitability significantly? because capital is being spent to run
the plant, but no value is being created.

!
/_"

( Safbox plants also demonstrate lower levels of raw material yield. This means that a
significant proportion of the raw material which in is wasted. The S~tbox plants also use
considerably more labour to produce a ton of product, than the Burobox plant. This too,
impacts on the efficiency of th~ process,

'two major points arise out of my analysis of the competitive status of the pilIp and paper
industry so far. Firstly, I have shown that South African pulp and paper manufactumlJk

II
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have key raw material advantages which provide them with a basis to compete "H " l")

successfully on international. markets, ~~t that this advantage is eroded by the im.pact O:!'( ,\ (
-;,

inefficiency. This has given rise to a situation where we use our wood (and other) cost
..-',
1._,)

advantages to cushion our inefficiency, rather than to maximise OU1' competitiveness.
This point was articulated by the general manager of a major pulp 'and paper mill as
follows:

( "In the past, our big/11vanta3,es in wood costs-have been offset by ii'!effiCi,encies.
I (

But now that international pulp and paper prices are so low the whole world is
,~'

bringing costs down, because only the lower cost producers will survive. So) we
can no longer afford to produce inefficiently, We wlll need our woWi cost

"

advantage just to survive" (Interview, Natal, 1993).

The second main' point is that the pulp and paper sector is much more competitive at the
upstream end (in the manufacture of cJ~p10diti~:S)than it is at the downstream end (in the
manufacture of consumer products), This is partly as a result of the fact that the
consumption market is small and fragf;,1f;!nted and that local producers have (b~n unable to

achieve economies of scale. The:~l'i; liOWeV(!f ~ further reason that the South African
industry has been u,nable to pass the raw material advantages downstream and that is the.~,
pricing regime wl1ich is examined below.

Paper convsrters (including corrugated box man~facturers, 'tissue producers and printers)
have consisten,t)Yargued that although South Africa is an internationally competitive
producer of pulp and certain papers, the price that they pay for their paper inputs is
generally above prevailing world market prices. For example, although South Africa is
an internationally competitive producer of krdft paper, the companies that convert kraft

II .

paper into boxes and sacks claim that kraft paper costs them approximately 10% more
'than it costs their major international competitors. The reason for this they claim, is the

,';\

limited nature of competition in the local market; combined with import pahty pricing.

\\
1\

We have already noted above that the supply-side structure is such that there is limited
competition between local paper producers, since each grade is produced by only one or
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two suppliers. This is further illustrated below.

\1

~==========~=~~==:==="==~-~==·~l===:==·=..=·~~·~=-~.~=.==~~==~~~~=.=.~
PRODUCT MANUFActURER

"

Sappi
I)

Dissolving pulp

Mondi, SappiI~----~~-=------------------~----~------------~------~Il'

"Pulp

.--~)

Cartonboard Mond~Ii------------....·-,----t-----------...-..i/~--·-)
Newsprint Mondi, Sappi

nKraft papers . Mondi, Sappi

Uncoated printing/writing papers Mondi, Sappi

In addition to the limited degree of competition among domestic producers, the access of
foreign producers is limited hy miffs, distance and the exchange rate, Despite the fact
that printing and writing paper imports are subjected to a relatively low nominal tariff

('

structure of 10=15%, the exchange rate and the transport cost make the real level of
protection much higher. Estimates of the effective rate of protection vary from 19% (BTl

Il./

1992) to 22.2% (IDC 1990). This Ievel of protection is sufficient to cushion South
African producers from international competition.

The limited nature of competition is not only likely to favour local producers in terms of
the actual volume of paper which they sell in the domestic market, it is also likely. to raise
the price of domestically produced papers. Local paper manufacturers know that
consumers have little choice but to buy local products, or to buy imported products which
are likely to be more expensive a') a result of transport costs and tariffs. It would
therefore be rational for local producers to set their prices close to the price of the
i~ported product, even if that price was substantially higher than the cost of-producing
the paper domestically. This is the practice of 'import parity pricing' ~hJch one paper
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(.I~""nv.rter described as 'the norm in the'S.Outh African paper j~dus~1! (In~~~iew,
,,:,:.~;)Jrans"aa1, 1992). .

~. ~ .

,'r
It is diffic,ult to establish whether in fact this l?PlcUce is widespread in the South Africa.tl I>

\.) 1,: ()

paper market. It would however be financially rational for companies to price their
products in this way, as a result of the supplier structure of the South.African market. It :
thus seems' clear that the limited competition in the South African paper market tends to

inflate the price of paper paid by the South African converter, and that this in tum retards
"the competitiveness of paper product manufacturers and raises the price paid by local

1'- ' " 0
cJnsumers. "Import parity pricing then, is a likely contributor to the difficulties of the
paper sector in competing Idownstream.

~ have nq/VVconsider~1 the competitive position of the South African pulp and paper iJ\\
~, r~

industry. V.,hat does this analysis'reveal about the notior, of racial Fordism? Firstly it
"

suggests that a major weakness fJf racial Fordism is that it fails to consider the dynamics,
within manufacturing which influence the abi1ityOof a sector to compete in world markets

"and to produce exports. By contrast, my specific analysis of the sector's internal

dynamics shows that some p~!Asof the manufacturing sector have been able to expo,~t

successfully because they enjoy key competitive advantages, Secondly, my analysis bas
shown that the reS~t~tedand fragmented natur1~of dt;1Uand has constrained the production
efficiency of the manufacture of consumer gOO~S, and that this is in sharp contrast to the

:1

experience of a :Fordist economy. 'Thirdly, I have demonstrated that the competitive"

performance of the sector. diminisht",s as we move downstream. For this reason it is
important to take a 'plpeline' approach ID\d to disaggregate the analysis accordingly.

"Fourthly, I have shown the importance of South Africa's raw material base in determinihg

manufacturing petformance. The basi.s of t,he industry's ability to compete is provided by
cheap timber and energy supplies, and by capital flows that are derived partly from the
mining industry's profits, . Finally, I have shown that the corporate structure.and the

competitive regime facilitate pri~ing practices that inhibit the perfor~lance of downstream

sectors and that limit the impact of our raw material advantages. These five factors are
crucial to understanding the development of the industry, but are)\sent from Gelb's
analysis,
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3. A Capital-Lab om' Pad ori labour repression?
II

(j

Having already considered the fact that Gelb's theory fails to take account of productivity
II .)

an(.i international competitivsness, I will now turn to a further critique of racial Pordism:
This critique concerns the class structure of South Africa and the nature of labour control.

'The notion of Pordism rests on the idea of a pact between capital' and labour such that
labour accepts managerial authority and agrees to maintain a.high degree of industrial
peace, .in return for rising real wages and incorporation Into a culture of mass
consumption. With regard to racial Fordism, Gelb has argued that such a pact existed
between capital and the white working class during the apartheid period! and that this was
crucial to the stability of t~~eracial Fordist growth path. Although Gelb notes that the
black working class was excluded from such a trade-off, he does not see this exclusion as

,~p

fundamentally altering the 'racial F()rdist',~st~6-~ire of class relations. Indeed he argues

that while racial Fordtsm delivered the uliOri"t~~areltof productivity gains ~othe w¥-t\,\:t ....~>-7
working class, the "African working class did obtain some pordon of these gains" -~-:;-"<'--

(1991:16).

But to speak of Fordism, or even' racial Fordism, is to speak of modem class relations -
agreements between capital and labour, and a formal industrial relations system. And
yet, during much of the period which Gelb describes as racial Forcism, black trade

,
unions were excluded from the industrial relations, system, and a deeply authoritarian
regime was in evidence both inside and outside the workplace. In the pulp and paper
sector this is most evident in the system of labour control in commercial forestry. The
initial developll1ef~ of the forestry industry was largely dependent on cheap labour. Van
der Zel notes that:

"in the initial years the forestry industry was fortunate enough to have at its
disposal sufficient cheap labour. Mostly this was excess labour presenting itself to
forestry at any price ..... wages remained low, as the labourershad no means of
negotiation" (1989:15).

~
~ ~The fact that forestry workers had uno means of negotiation II was facmftted by the fact
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that,~~ were excluded from the industrial relations system.

o
c

c

Even when black trade
unions were recognised as a r~ult of the Wiehahn reforms 'of 1979, forestry workers

I

(along with farm and domestic workers), were excluded from the provisions ofthe,«. ~
Labour Relations Act. .It was not unti11993 th~~South Afriea's 60 000 forestry workers
were accotded legal employment rights under the Act. Partly as a result of t~~~wages ill
the forestry sector arc extremely low when compared with industrial wages in general,

and't{ith wages in the paper manufacture and convel't~ng sector in particular, Fore$~
workers who are e,mplot~ by the larger forestry companies earn an average of R100-ItO
per week, although the rates are considerably lowerin spme areas", while the average
rate for paper and V9~P pmducts work~fs is R245 per week (LRS 1992). For~st

workers' wages are therefore equivalent to about 40% ofT:"'aperworkers' wages.

Forest workers also typically work long hours, and perform strenuous work. The average
working day in the forests is nine hours. c'

r: I

Forest workers are usually accommodated in company hostels where conditions are.
sometimes "appalling 'I (Zikalcla 1992)49. Women forestry workers suffer particular
problems, They are routinely employed to perform the lowest paid jobs. Some of these
johs. such bark stripping, planting and weeding are extremely strenuous, and are, ,

" ,I , Ii
associated with a variety of health .problems. .\ ;,"

()

Forestry workers are also vulnerable to the pra,ctis~ of sub-contracting, It! an effort to cut
,,': ,

costs and increase flexibility, a 'Dumber of forestry companies have moved towards sub-
" ,

contracting parts of the forestry process to small, privatel1'?owned contractors. It is
estimated that about 30%Jl"all forest work is now sub-contracted) although in. some
companies, sub-contracting is as high '~s 50%. Use of contractors has been especially
high in the harvesting process where an estimated 60% of harvesting is now performed by

contractors. This has led to substantial retrenchment, and also to lower pay and poorer
working conditions in the sub-contracted areas. Family housing, medical benefits,

))

( ! .I---__

\\
4!iEatimatc based on Ii sample of forest employers.,

. U

19Itsn(luld 00 noted however that wh~.h lli'J. cont of eompany huuGing, medical clinics and schooling are tru:en
Into account, the real cost of labour rises to iR7S0.300 per hourly-paid worker per month.
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schooling and pensions are often not provided by contractors and contract workers
typically work longer hours, and have less access to training or health and safety ,

,:)

protection (Zikalala 1992). Contract workers are almost completely non-unlonised as they, .
I

are much more difficu~~to' organise, du~ to the proliferation of employers, and the small,
rural locations. /;

I
1 ,
, :\
1 1/

The problems of sub-contracting can iltrastrated by the following examples:
I

A forest division of a major pulp and PI:~percompany in Natal sub-contracted some of its
processes during the course of 1992. Ap a result a section of the workforce was

1/ I

retrenched, ~ut some workers were re-h fred by\\the contractor. Tlilere-hired workers
report that their wages fell by 33% (from R12 per day to R8 per day) while their hours
were increased by 20% (Interview, 199~'). lwother Natel contractor is reported to pay
workers only R4-5 per day (Bvans: 19921.

I I
I

Levels of unionisation are currently low iamong forestry workers in general, This is
partly due to sub-contracting, but even fprestl~Yworkers who work for large employers

I

are poorly unionised, Part of the reason for .this is. that forestry work is spread out over
very large areas, and this' poses organisational problems for trade unions. Unionisation is
also difficult because of authoritarian management practises in many ar~~. Most forest
plantations are located in conservative n,ral areas, where a racist and av;u.,,:5ritatian culture
often prevails. On state forests in pat'tiC:Ular,a coercive management ~~:i~is common
(Zikalala 1€j92).

What dO€~8this pattern of Iall, Jpl'essj,on tell us about the usefulness of racial Fordlsm?
\( ') r" I

I argue that these working Qf) \I'\S $'.~more aptly described using Burawoy's notion of
" . c·' I," "

'colonial despotism' (1985:'226) than Ge~b'snotion of racial Pordism'",
i_.___ I

soSural\'l'oy uses the notion of colonial de5poti~ ~ to describe the production re~~imein colonial contexts where
labour control is based on coercion {IUdracial divlsl M. Coercive forma of managerial control include the prevalence
of physical,(vloicnce; authorltarlan forms (If Iluperj'/isio'l and constant survelllance, He also points to the Illerginn .
of the reahna of production and reproduction WhiCI~arose due to the fact that workers lived at the..,workplll,:e. The "
existence ol~company hostels adjacent to the workpl ce make the worker entirely dctlendent on the company for food
and A.Ccomio.oui\tiotl and Increase the worker's dep,rntlence on tLe job. Burawoy's l~oint ill clearly iIluetratE:din the
case of the fot.}'lGtry industry where workers live!! in company compounds and are subject to paternalistic and
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Authoritari;;m industrial relations aranot con:me(1~the Itoresfty industry, however. '.
Confiiotual relations and low wages are also ~vidJrii in ~~lp and paper manufacnrte. ".',

,\ ,I ,I "-

Tratle union organisation only became widespread in thelsector in the late 1970s, and the
II . ,

wages f~paper workers are stU11o','Y1,when compared to ~host other pape1~1:>rodUcing"
countries, and particularly those in tl~eWest. '!'bis is mJ:strated below: ,,"

, 1\'

, '

TabF,e 7:, Comparati-ve wages of Plt~'pand paper cmJ)lo;'rtles 1990
(")0 (\ '\ i,\ ,_, '\'\

"\i \' ~

JJ~$Lh! c? II

I ~
ll~,50 "1:

Ii . I!
4\,06 1\

1~.86 1\

1~.33 II
" . I

11l·46 I
1135 [I

I, I
3~66 il
'I I
9b5 ii

1\ "

19~23

l1fOl
14r30

II
II
il
I:
I,II ,

In addition to the question of wages," t~lerehas been WidGls.p~·eadconflict between trade
unions and management in the sector J~erthe last decade, J~articular1Yover the issue of
centralised bargainlng". This is quite l~ifferet1tfrom the p~ttem of fndustrial relations
that one would associate with a Fordis~;compromise betw~~l labour and capital,

III I' u
I' II
II /) ,

auiliol'ibJrlan forms of control. I Ii

SIFoS'a more detailed discussion of industriM tonflict in the sector see I ethlehem 1993.
~\ (
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Gelb's analysis is however applicable to the situation of whitff'worl<:cts. He makes
important observations about the nature of the relationship between capital and the white

CJ

working class during the apartheid ,period. Hf£arg~es that rising real wages, structures of
collective bargaining, credit f~ci1ities and a social welfare system all facilitated rising
levels of white working class ccnsumption in the post-War period. ~()r Gelb, tlus pattern
is very "similar to that of the working class irrthe USA in the same period. This is
indeed, a striking compariso~: aowevel', given the ~maUsize of th(?Jwhite working class
and the exclusion of black workers, this fiYllarUic cannot be seen as the defmingifeatulttl of
the industrial tel~tions regime. Indeed the' eJtclusion of the (large) black working class "
from consumption norms and from consensual industnal relatioirs prevented the Fordist

c. ':\ il

regulation evident in the USA. At best, Gelb's use of the notion, of a Fordist compromise
,_-,'.' - ,j - - ,_, _' I/'~

between labour and cajm.a1 produces a partial picture 'of the class structure. At worst, it
vobscuree crucial aspects of the class relations which have shaped ,the manufacturing

(~ ()

sector, and downplays Ule labour repressive nature of South African society.
D

i;

40 Race on the shOp ..t1001*

Gelb 'notes that Mack workers in S~uth Africa have been subject to "strict control at the:,'"
q ,.

point ofpreduction" (1991:16). He th..,s recognises that the workplace has'been
'characterised by severe racial inequalhy with regard to skill as well as power. He also

,

argues that skill shortages among black workers in particular have ilad a severeiy
',.'

'I detrimental effect on productivity levels in industry. "

{'1/

I agree with G@lh that racial domination has influenced the production process as wen as
the, labour tbarket. l'would argue.however that this i~itlt can be taken furt~er man Gelb

, " ()
suggests, by conducting a more thoro~thanalys~sof the labour precess itself. I will
show, that when such an analysis is conducted, it becomes clear that despotic racial"

Ii
authority has not simply resulted in "strictcontrol" of black workers, but that it has

" () " ,

profoundly sh~Ped the nature of industrial work. This not only results in particular forms
or contlict and resistance, 9ut also constrains the performance of manufacturing.

, -"\

~\'
( (

VIe have noted above that there has been entrenched conflict between the major trade !

,,'
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unions and management in the pulp and paper industry. In the last fj.ve years, mq~t maJot o

pull> and paper mills have experienced serious strikes. Some, such as the 1990 strikes at
Sappi':; Ngodwana and Mondi's Merebank mills, Jasted as long as nine w~. There"
was considerable violence (on both sides) during some of the str.ike$. Although strike

activity has fallen in the la~t two years, there are a number of local and national c6nflicts ()
which continue to occupy th~,minds of workers and managers, One of these is the
ongoing conflict over the level of wage bargaining. Workers, through PPWAWU~ have

demanded that ~ages b~,negotiated on a ~"ati\)llalbasis for the industry.as a whole, 0 '~I,
ComparnOI~av~ consistently resisted rhis demand, and wages are still negotiated atplant

o

level throughout the industry., The demand for centralised bargaining has been a feature
of rnai~yof lIte strikes and stoppages in the industry. ~; ;Il

"';)//~':~~<J('/-"~\l~;,\~<~',.;{1
f) '. I ('j '~ \\ . '

I) \.-" I ~r

There are also conflicts that are less ~~sible.. Ruci¢alconflicta and divisiofl'S~&;:'lmld,l~{, l':>'?h f\}" i
South African mills. Racism often corresponas with, and deepens other 91~visj~~tl*):.-.i}, ), "\:>\))1r· . .;~

", ~:_'_f 0) , ._ ':1':, \ _f '~

I cont1ipl between ~J)rkers and supervisors, ,,;,f)ne.of:the r~~~U1tsthat thHrTS'si~j;'nIfk~.lJ.lt.
because: it mak~~ co-operation and problem so~y,jrgg'4,if[t~~l~,?n the shopfl0l1~', and tt{i~\:li
tum 'lirOits pr~uctivlty growt}l. One example of'racial conflict in producdon is provi{ied
by the Viewsexpressed by a ~pup of white foremen and supervtsors 'during an illte~i;~t~"
at a pulp and paper mill in Na~~ in 1993. One said:

.~:.

o

"Things have really changed over the last few years ar;a we're not happy about it.
We need someone to protect white interests at this ,plil,ce ••••• the management is

now trying to allow the blacks to use our toilets -just let me catch a black 01' an
indian uSling our toilet and we'll see what happens to him ..... ~\

" \,jI:

"Black-; are striklng and carrying 011, but they get moite money than us. If we;
II

earn lite sam" as them, they pay 1% tax, and 1m) pal'I~O%' .
Ii i ii ~ (i, ,

The radal atld"political conflict clearly had an effect on the ~b~lagement style of these
\. Ii

t: II

The group believed st1'ongly th!:ltblack people, by law, pay less tax by virtue of their

race:
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supervisors, They commented:

"Now we are being intimidated by the blacks, and especially the union members.
As foremen we wouhd like to maintain out line of authority, but now some of us
are scared to discipline..... because these people are getting more defiant. If you

try ,~odiscipline them, they accuse you of being a racialist, and then they make a

complaint against you with the shop steward, and then you have to have an
enquiry ...•• the black trad~unions hav,:~made the country and this mill

ungovernable. Maybe our [white] tf~de union should start learning something
.about mass action ..•. ",

The groll~ expressed concern that 'affirmative action' would threaten their jobs. They
JI '0 I) ,

clearly feel that their job security and their authority are undesmined by the presence of a
" . ( :.--; (,

black trade union, and !'>y the current political changes in tae country,

~ . ~
This type of racial tension and racial conflict illustrates that race and power arc
inextricably linked on the shop-floor and that racial and political divisions shape

worlrplace relations, These divisions share some of the features of-what we have called

'colonial despotism' in the forestry industry. However the divi!iions in pulp and paper
manufacture are perhaps better understood as a type of racially despotic taylerism since
racial authority is often combined with a taylorist )node of organisation which includes

II

steep hierarchies and narrow l;lb definitions. Sduth African pilIp and paper mills have an
i . "

averii~e of fifteen emp~pyment grades-for hourly paid workers, whereas Swedish mills,
for example, have' six. 'the elaborate grading system also encourages rigid job
demarcation and large numbers of supervisory workers " features which are typica~lof

,

taylorist forms of management,

I

A number of mills have attempted to move away from taylorlst work organisation; and
introduce various forms of teamwork and multi-sldlling, However, these have ha!~

limited sur-cess, largely as a result of underlying racial ~nd political confflcts. ThlS was
'.1

.>illustrated in three mills which had attempted to introduce Japanese-style 'Green Area'
meetlngs. The idea of Green Areas is to bring t€;'amsof workers together on a daily basis

II ~l
u,. c:)
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to discuss and resolve production problems, and continuously improve their work. The
Green Areas idea lasted for less than six months in two of the mills and enjoyed limited
success. in the third, The meetings, were usually led by white supervisors, some of whom
admit freely that they do not believe that black workers have insights to offer. Many
workers, 011 the other hand, feel cynical about the Green Areas idea and believe that their
ideas would either not be taken seriously or that they would be denied credit for work

"improvements. One worker commented that he would be prepared to make suggestions
on how to improve production, "if it could be kept confidential from my head of ,
department" (Interview Transvaal 199~; interview Natal 1993)S2.

\\

Similarly, at a mill where workers were sent on a 'Quality and Teamwork' course,
workers reported that:

"After:we went on the quality course, we did want to reduce waste and improve
quality. We were explained that we are all responsible fd:r quality and we should
never allow a defect product ~oreach the customers hands, But then when we
fetud~ed to the mill, the supervisor was still worrying about volume. We tried to
reject the defect production when it came to packing, but tiM.. supervisor said 'Ry,
ry (go, go) - you are here to !;"oxk,you are not a quality .~9ntroller. Just pack.'
So we just packed the rejects. Then again, if there is a pl:oblem with the
machines, the foreman doesn't ask you, he just instructs. He tells you that it is
not your job to point out the problem. You must just do what you are employed
to do, which is C?xry out instructions" (Interview, Transvaal, 1992),

II
,'I
1/

521 have previously reported a similar incident (Uethlc}lem 1991). the incidetlt showed bow £i'strike at a pulp
OI!dpop(J,~Jill in 1990 revealed a Severe lack of communication between workers 4mdmanagers. During the nine-
week strike, the mill was kept running largely by line managers and artlsans -. Whi1~.working on the paper machine,
all artisan discovered a wasteful and frustrating problem. A part. of a partreulan worker's job was to check the
machine temperature on an indicator, and When necessary, ruijust It, using a Valve. Prior to the strike, the

\ management was unaware that tbe temperature indicator was located on the bottom floor of the mill, but the valve
Wits located CIrce fljghts of stairs up. For years, the worker had been checldng the temperature, climbing the stalra
to adjust tile valve, climbing down the stairs to sea if bis adjustment had had the 1iequired effect, and GO on. The
worker was thus involved hi a frustrating and unproductive exercise, and bWl Iie.;nnd the mill management stood
to gain from a simple change. The lack of communication in the mill, however 1prevented the problem frOJll coming
to light. This is a far cry from the Japanese practise of 'continuous improvement',
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This example illustrates that line managers have had almost unbridled power to instruct
workers whose subordinate position ls underscored by the racial and politica1·,ine(iihlUy in
the society. The attempts to intro~\lce 'Quality and Teamwork' programs and other forms
of participatory mrulage~ent are unlikely to succeed while work continues to be organised
in line with the traditional hierarchies.

o "
One company in the sector bas tried to respond to sJ~op";floorconflict and poor product
quality through instituting 'value-sharing workshops'. These workshops are designed on
the assumption that racial and political barriers prevent the development of a common
vision, and therefore limit co-operation on the shop floor. In order to address this
problem workers and managers are asked to sp~nda weekend together, developing a set

I· (,". '

of shared values as comp~y emplojeea, On t1eir returrt tn,~ork, it is hoped that they
would adhere to the values, develop greater loyiruty to the comp~l1Y, and therefore co- "
operate more effectively in production. 'l'he~~lworkshOPsappear to have had little impact
on production however, and in fact caused m~}e conflict in a number of mills where the
trade union objected to the workshops on t~e ~roundS that union structures had not been
consulted about tbe workshops. Union of~C'lihr that there was concern in the
union that the 'common values' were de5ig11" to 'fndermine the role of the independent
trade union. " 1:\

\'1,

One of Ule r..,.sons that trade unions sach f PPW1lwu have resisted 'participatory
management' initiatives is that some =r: in ~!.esector have attempted to present Ole
company as a 'family' in which all memb! 1'8 are set{nto have the same interests. This ,
corresponds to a unitarist view of indus, re!atlon$!, in which it is ansumed that n~
inherent conflict exists in the workplace. r It seems hl\evitable that companies which rely

" ,

on a family concept for their total quali~, programs ~lli1lrun into difftculties. Not only is
the family concept contrary III th~=of most workers, it also implies that there is
no need for trade unions. I'

/
Another difficulty with the introdl\<~tiJnof participatory management in the sector relates

:1 \,

to the daily material conditions extl~rl.enced by unskilled and semi-skilled workers. There
was a strong feeling among shop stewards interviewed that workers will continue to
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mistrust management's motives while there is still a high degree of hleqUality between
workers and management. As one shop steward put it:

"You know, many of our members are living in shacks in the township. We are
Ii lacking money for a housing loan, or for education. My manager is driving a
BMW; ami yet they want us to share values with him. Work~rs are confused
about that. Management wants quality production from us, but they are not
prepared to offer quaUty employment" (Interview, Transvaa11992),

And yet, many shop stewards understand the need to improve production all too well:
L-' t;,

"The management wants a world class company. Well, it can be our aim t09.
But management must be prepared to co-operate with the workers hand in glove.
For example, ..sometimes it can take them up to five days to fix a machine, because
they don't ask us to help them. If we did not have so many supervisors, foremen,
superintendents, department managers and managers, this company willbe

()

prrtperous. We know that if this company cannot prosper we will join the
\.

unemployed. So we do want things to change .•.. ,but that change must come from
(1

us and OU1' union, not simply the management" (Interview, Transvaal, 1992).
II \) c
I'

I came across onlyione significant departure from traditional work organisation during my
,I

plant visits, This ~rasat a pulp and paper mill which had recently installed a new
process. ...EmploYe<bSin this new part of the mill ru-eall artisans, with at least three years
of technical trainiitig. These (mostly white) employees are all employed on the same
grade, and there is;no supervision. By contrast, in other parts of the plaq~ there are up to
21 grades, and extensive supervision. Mill managers feel that while they would like to
duplicate this pattern throughout the mill, they will have to wait until there is a ~lufficieQt

(III

pool of highly skilled employees ilil the job market. Some managers seemed sceptical that
the existing workforce could be trained sufficiently, and believ~ that they would have to
wait for a new generation of school-leavers before they could implement the model more

v.

widely (Interviews, Natal, 1993).
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On aggregate then, traditional work practises ate alive and well In-the industry. Levels of
communication are generally lo~, and there is considerable shop ..floor contlict, These o.

problems are at-least partly responsible for the inefficiencies demonstrated in the.
international comparisons above, ButJhese work practices are also linked to poor hutri~
resource development. There is little doubt that levels of skill are extremely low in the

I_)

South African pulp and paper industry, when compared with in~enlational best practise.
"In Sweden and GermC\.9Y,for example, an average paper mill worker will have received
2~3 years post-secondary training in paper production 01' related fields, and a supervisor is
likely to have.received 4 years training (11.0 1992). III South Africa, tbe average worker

! o
,,, has probably receiV~,,~~~~-;)no P?Jst-secondary education, In fact, a large proportion of

the workforce will not have completed high school. Data on skill and education levels
are not available for the industry as a whole. HQw~y'er, a sample of seven pulp.paper

Q -~

and board mills"; revealed the following trends:

'fable 8: }l'ormal edueatkmal levels oi' hourly paid employees"

Std. 5 and below: 18%
"

Std. 6 or 7: 22%

Std. 8 or 9:

Std." 10

31%
19% ()

Post-matric: 10%

Many South African mills use the terms 'unskilled, semi-skilled and skilled' in their
employee classifications. A sample of five such mills revealed the following skills

. \)
breakdown for hourly paid employees:

Table 9: Skill levels of hGurly~pf!idac~ol'·dingto mill ~)assiflcaUonS)

Unsld.lled: 26%
Semi-skilled: 28%
Skilled: " 31%
Artisans: 15%
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In recent times, the ind~stry as a whole has recognised tne Importance of improving
training, and some comp~,,i~)ave begun to invest more heavily in training efforts. One
of the major companies recently opened its own training college, designe.d specifically for
production workers. Prior to this,' production worker training was limited to on-the ..j~~
training, The college offers three months of residential, theoretical training for machine
operators. This is followed by a nine month stint in the mill, where the train~ is
supervised by a mentor. This system is designed primarily for existing employees in the
industry, rather than for school leavers, The company concedes however, that at prese~t
budget levels, it will take approximately twenty years to train all its maq,hin~operators to
average training levels attained in Burope,

II

!! I;

I(

In summary, work in South Africa's pulp and paper mills is·ptofoundly shaped by racial
(I inequality-and contllct, This not only mOllids the experience of work, but also limits the
competitive performance of the sector, Although Gelb is cognisant of racial.inequality on
the shopfloor, he does not sufficiently theorise the nature of work organisation or the
ways in which racial conflict has combined with taylorist work organisation to shape
production. He therefore underestimates the impact of racial domination on the nature of
conflict, resistance and performance in manufacturing .

.5. 'Ihe role of the state

The historical development of the pulp and paper sector cannot be explained without
reference to the role of the South African state. Gelb notes that most Fordist states have
intervened. strongly in the economy in order to influence the wage relation and the labour
ma~ket. H~ argues that the South African state has used apartheid policies to manage the
wage relation and the labour market, but that it has gone further than most Fordlst states
because IOf the way in wJlich it has participated directly in manufacturing intermediate
goods. The/i~tate thus.sh;:,ItJOO the manufacturing sector through the provision of goods
and services to industry via the parastatals. Gelb notes that the stab~~smanufacturing
activities were closely related to the development of the mining industry.
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Gelb does not account for why the South African state has acted ill this "unusual"
(1991:17) manner, and nor does he tell us Why South Africa is an exception to Fordism

" in this regard. Despite the difference between the South African state and the classic

F(~-~11ststate, he continues to describe the state in terms of Fordism.
\\
(I

I will demonstrate that in the pulp and paper industry the state played/an active and
1/

critical role in shaping the sector. This involvement has gone far beyond the management

of the wage relation or the labour market, and extended to state involvement in raw
material supply and in investment.

\ The state has influenced the development of the pulp and paper sector both directly and
indirectly. It has influenced the sector directly through policies (such as forestry,

de\~elopment) which have targeted, or have had an immediate bearing on the sector •

. otUer policies (such as education and training policy) ~~ve not targeted the sector

specifically but have nevertheless had an important impact.

The most important. way in which the state has influenced the sector has b~tethltDugh

state forestry development. As we noted above, t~e"state initiated forestry development
in the inter-war years, at a time when private capital Wl].S unwilling to invest in

commercial forestry. Paper companies did not entei:;.commercial forestry until 1950, and
, <-;-"...

until the late 1~60s they were almost wholly dependent dn:state timber supplies, Even by
\".~)

1970, according to Hocking, less than one tenth of Sappi's timber for example, was

supplied from its own plantations (1987:275). This has led van der Zel.to cpmment,_that

~heexistencc. of state forests underpinned the development 05 the~ m1_~~~'"industry
III South Africa (1989.:48). " -:-oA:0 \,

/;:-;::- . \,,,,, \"/-"1

Van der Zel goes on to say that a number of other indUStri:~IlCIUding [~lW~~\and
mining timber (which supplies underground props for the mining industry), we;e initially

dependent on state forest supplies. Indeed, he claims that in certain cases, the initiative
J

for establishing timber processing industries came from the state itself. With regard to

sawmilling, van der Zel writes that:

1/
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"In the early 19~:}).•... private interests were reluctant to enter the new field of-
r.

sawmilling and other processing of locally grown timber •.... It was not only the
/J' ..

active participation by the RSA government in commercial afforestation which
. .~ 0

encouraged the private sectorze'follow its example, but it was also the same
(I

government's participation in sawntilling, the extensive research carried out by its'
research division, the control of imports, the laying down of standards, the
offering of long term contracts as well as the pricing po1icl' connected therewith,
which encouraged private entrepreneurs to venture into sawmilling on a large
scale ..•.• It was only after the outbreak of World 'Var n that private enterprise

"showed a growing interest in sawmilling and rel~ted industries once the proof was
(J

there that sawmilling was a profitable venture" (1989:41,43).

Similarly with regard to mining timber :

"Had it not been for the work of the forester in South Afti9a, the expansion of the "
Witwatersrand gold mining industry on its present scale of operations would
hardly have been possible" (1989:34).

Van del' Zel argues that there were two main reasons that the state embarked on such an
ambitious afforestition policy. The first was the state's perception after WWI that South

,
Africa needed to be "self-sufficient" in timber supplies within 50 years, for both
economic and' strategic reasons. The second motivation was the desire of successive
governments to provide employment for "poor whites", Van der Zel notes tor example
that:

"the great depression of 1928 to 1933 caused further impoverlshment. and
unemployment, which led the State to establish more white labour settlements and
to employ the inhabihnts f(f)f establishing new plantations ..... this gave great

/ ,

impetus to the couMry's afforestation programme" (1989: 12),

What is evident therefore is that the state's priorities with regard to forestry were
developmentar' (the desire to promote local economic development), strategic (the desire
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to attain self sufficiency), ~d ethnic (the desire to create employment for whites).
Whatever the mqHvations, the actio,~s of the.state in the inter ...War period and the period
from 1948 did facilitate. industrial JiJelopment in the.timber proces;iIJlr i!~dustries in
general. This led to the growing availabllity of timber supplies and laid, solid found~tiohs
for the development of a local pulp and paper industry.

()

.. \~ ..
Similarly, the development of {~leindustry has peen facilitated by the supply of relatively
cheap electricity even in far-flung rural areas, Srom state-initiated eleetriclty supplier
Bskom, Hocltlngs notes for example, that when Sappi expanded the Tugela mill to
Include' the production of (energy intensive) newsprint in ~;966, "a key element in the
project was power from Bskom" (1987:148) •. In this way the actions of the state-provided

..
the context in whiclt companies like Sappi, and. later lV.mndi,were able to develop.

I.~,

fl

Similarly file state has played a role throt.gh the provision of preferentialoapltal and
investment incentives to companies in the industry. The Industrial Development
Corporation (IDC) which was set up in order to provide public capital for industrial

il
development at preferential rates, has' contributed on a number of occasions to pulp and
paper projects. The IDC contributed capital for Sappi's Tugela project in 1970, forA~;-

/,\ ",/

expansion of the Bnstra mill in 1975 and the expansion of the Saiccor dissolving pulp
plant in 1992. Favourable investment in~entives (including tax rebiftes) have encouraged
large projects ut{~Sappi's Ngodwana expansion and Mon1ii's Richards Bay mill .. As a

_ ..,

result of th~r.rincentives, effective tax. rates in the industry have been low. Sappi's
effe.cti~':·)ax rate for xample, has been below 1% for over a decade. \\

Bxport incentives have also played a part in encouraging investment, particularly in th(¢
establishment of the large export- oriented pulp mills in the mid·1980s,ca:Uldthe expansion
of dissolving pulp production in 1992. Althl;)ughfigures measuring the monetary value. of
the General Export Incentive Scheme (GElS) to companies like Sappi and Mondi is

I. /

unavailable, one of companies has conceded t~:.j.tGElS payments have accounted for u~ to
,I

half of their profits in recent years. The cumulative effect of the IDC loans'l\inve§tnterlt
and export incentives has been to use public funding to encourage t;'~,:estab1iJJlInent of the

II

local industry. Many of the projects supported by public funding h:fvc been highly capital
1\
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intensive and export i,rriented. In this way the state has played a further Yeile it! shapitlg .

the development of ~fe sector. II
1/ 0 ; I

Another significant iri$ has been the. protection of the local industry through tariff II
barriers and import l~uotaS. Tariffs on paper were first established after World W&r Two :1

and remain in Pla1 fodaY. atth~~lghim;iOrt quotas nave been abolished, 'Ihe provision of II

import control has ,!ndoubtedly encouraged the development and growth of the local II

industry. /1 II

'/ II
In a mote ~'':!ileral iEt1se, the broad policy of apartheid also played an important role in Ii
shaping th€~sector~land the nature oF~~helabour market in particular. VViehave Sl'JeO that ;!

wages remain. l~w! fn the forestry sector and that this has been facilitated by the exclusion 1/

of forestry wOll'ke~~from the Labour Relations Act unti11993. Similarly, relatively cheap:

land has b:~n av~) able for afforestation partly as a result. ,of forced removals and II II
apartheid land te1i re arrangements, Van der Zel notes that "between 1925 and 1939, I!

per hectare", Al .ough pnces rose after WWIl1 they were still at the level of R75 per
hectare in 1966. { e fact that much afforestatinn took place on state land also artificially
(1 i,' . ,- __. _ \ '

lowered the price. \\

i \\ \

SOme of the ~cnsequ\~nces of apartheid have,' ~~owever, had long-term detrlmental e.( lct~!
, \

on the sector. Thh~i~\particularly so with reg~~~dto consumption patterns and education

and train~g. With l'tli[lardto\loonsumption, ~f~t that oons"mptionlev~ls among black
South Africans have ~~n SOl(~epressed, has de~l~vrA the pulp and paper industry of the

benefits of domestic ~ lass consumption norms. \\'rhe low per capita co~sumption of paper
has particularly rest:rai\~~1 the development of t~l~printing and writing paper segment and

paper products indudit \g tissue products, newsP\'pers, magazines, books and scholastic c

materials. \ \\

Apartheid education an~\ttaining ~Olicies have at ~ had a ~epre!SiVO long-term impact on
t.he sector. Policies which excluded black South ~ri¢aus from educational opportunities
in general, and from SCiCl:l;tific and technical traini .~ in particular, have led to severe II

\ ~\ .,
. ))HlO'~

\\
\
1\
',I

\\ \. o



· II
!i,
"I

.il .. Ii

\')
1 , II

shortages of skilled at;ld qualified workers. Low l~~ehof training among workers 'who
, . . ,I: ji '\;\ -x

occupy key position~'Jn pulp and paper mU1$,has creal:&! a constraint on productivity
growth. The capital and techrlOlogy~intenSlive nanne f.)~ the industry creates a requirement

\\.,

c-

for skilled, flexible workers who are able to solve problems rapidly ~ undertake
\\

preventative maintenance, reduce waste fu~ddowntime and initiate Imprevements, There
is a serious shortage of such workers in. the in~¥stty today,

i)

I argue therefore, that the actions and policies of the aparth~id st~tj have both facilitated

and constrained the development of the sector, 1.11estate has taken 2~rtaindirect actions
to encourage the development of pulp and paper industry, often at the expense of rural

I'

(black) landowners and workers. At the-same time, the priority that the state has placed

on the establishment and maintenance of white supremacy has ultimately hamstruns th~
(to\ "_' /) _. '-' (~~

growth (if the sector. ,) LJ (J

II

Based on the expirience of the pulp anJ\ paper industry I conclude that Gelb is correct in

sayln« that state intervention has gonebeyond the management of the Wage relation and

the,"labour mar,ket, and has extended to direct in"Ol~(e.men,~~;O,'m,anufacturing, Howeve, r, I
argue that Gelb has underestimated the state's involV,emen in developing and sustaiwl;1g

, I,

manufacturing, through the provision of key raw materials " d investment capital. Gelb's

analysis does not suggest the extent of state involvement that we have seen in the
itldmltry. The state's involvement in tli'1aping the pulp and paper sector is a far cry from

1\

the actions of the classic Fordist state ~thiCh concerned itself with macro-economic
demand-managernent, but which was m~tdirectly involved in manufacturing;

1
(;.;

-!_~\

"(:\\In this chapterl have tested the notion (it racial Fordism against the experience of the

pulp and paper industry, I have found ti:~atthe concept Is of limited value in accounting
\1 "1

for the Hevelopment ~)fthe sector, In the following chapter I will summarise the
I_ ~ '~\ i

problems with racia11~ordism and then go ....on to propose an alternative COhceptualisatipn
of industrialisation bas~don the work of Alice Amsden.

',.. ;</'
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Chapter four: Racial Fordism or a new model? Th4~
c ',~ / (

development ~f the pulp and paper industry and the

theory of industrialisation.
./

In chapter tV'IOI presented my reading of Gelb'snotion of racial Fordism and various,
II

responses to his work. I noted that Gelb's analysis of racial Pordism is conducted at the
macro-economic level, although it includes references to specific industries, I showed
that Nattrass has criticised the analysis using altefJlative evidence of macro-economic
indicators. I then went on to argue that my-approach to assessing the value ofGelb's
concept is not to engage at the level of the macro ..economic debate, but to examine racial
Fordism in light of sector-level industrialisation, This approach '.H consistent, with the
development of tile concept of Fordism, based as it was on an. ini~;ialanalysis of particular
sectors.

'.)

In 'cpapter three I analysed the r""F';:lness of racial Fordism in analysing the development
of the pulp and Industry, In tl~e'~~~~e of that analysis I found certain key weaknesses
with the concept of racial Fordfsm. 'Ihey can be summarised as follows:

* Tlhe growth of the Industry between 1945 and 1975 was facilitated\by the growth of
\

domesti» demand coupled with import substitution, which is what Ge\b's analysis would
suggest. However, from the mid..1970s, the development of the industry was driven by
greater avallability of raw materials and by the dramatic growth of exports, Gelb's
framework takes insufficient account of the influence of supplyaside factors as well as
the impact of exports. Gelb's account focuses too narrowly on the role played by the
extension of mass consumption in the domestic market.

lit Gelb takes insufficietlt account of the problems associated with-a small and f!'agm~mted
': ,(\ ' l{)

consumer mar~(!t which has been created by .the exclusion of the majmity from
( ...,' .. 11" ..-,

consumption of consumer goods.' The small market for products' such as printing and
.' ,I .,

writing papers prevents the attainment of the economies of scale associated with Fordist
economies. This fintlihg is simi~kr to that of Maller and Dw()lats~ and suggests that

102V
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Gelb's notion of mass production and mass consumption is misplaced with regard to
south African manufacturing. To simply assume as Gelb does, thatthe racially limited
extension of consumption and production in South Africa is equivalent to the creation of
truly mass production and consumption markets in the USA is mistaken. What Gelb calls
racial Pordism, really cannot be Fordism at all since the.Fordist production-consumption
match which facilitated productivity gains based on economies of scale was not in
achieved South Africa.

It; Gelb frames his approach in terms, of undereeusumptton rather than in terms of
pll'odut'tivity ~nd COJllP(~titiveness. This leads Gelb to pay insufficient a't;t:~ntioIl.to the
dvnamics which determine the capacity ofa manufacturing sector to grow through~ .. D

participation in international markets. The failure of Fordist analyses in general to cast

the problem in terms of productivity has been notedby Amsden. She has suggested that a
weakness of Lipietz's notion of Global Fordism is that it failed to recognise that the core
problem facing developing countries is a lack of competitiveness and low levels of ,
productivity, rather than underconsumption Of a lack of domestic demand. Amsden (\
~i'gu~rs that where local mar~~~sare small and fragmented mass export mark\ets can be
fdhn(~it' production is sufficiciiUy competitive. Like Lipietz, Gelb does not raise the issue
of c~ltnp\~titiveness, and nor does he account for South Africa's failure to exportgreater
quantities of manufactured products. In this sense the Fordist pre-occupation with issues
of cOi)~~mption have obscured tt~~underlying problem of manufacturing prod"'~tivity and
competltiveness, If we apply this issue to the analysis of the pulp and paper industry, we
find that without focusing our attention on the i~sueof competitiveness, it would be
impossible to explain the sources of growth and bonstraint in the development of the

.:

industry,

*Wli~mI analysed the pulp and paper industry in terms of pro~uQtivity and international
competitiveness I found that South:Africajs trhv lllUlderial base is 'critical to the industry's i,

Ii( 0

ability to compete in three ways: (a) cheap timber is a critical source of competitive
advantage (b) cheap energy, which is generated from coal resources contributes t~a
competitive performance it) pulp, newsprint and kraft papers and (c) capital which bas
been accumulated in the mining sector has been transferred from mining to-paper
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menufacturing in the form of investment capital. This indicates that racial fordism (and
indeed Global Fordism) fails to direct our attention to the Unlmges between mining,
agricultural auldmanufacturing secto~s. In fact the whole premise of the Fordism
paradigm is based on the development of manufacturing - the attainment of productivity I
growth in manufactured goods through the regulation of production and consumption of
90nsumer goods, As we have seen in the South AfricaJll pulp and paper industry, the
I;

linkages between agriculture (in the form of for( 'Y), mining (in the form of cheap
v, ,...'

energy and investment) and manufacturing (pulp and paper manufacture itself), are
crucial. We cannot understand the development of the sector simply by ana1ysin~ the
manufacture ofpaper, The roots of the sector's performancq are to be found in the inter-

"

relationship between conditions in agriculture, tK~mining sector, and manufacturing;, .

,Gelb is not completely insensitive to the links between the different 'sectors, He points to
:,thefact that the mining industry served as a source of demand for manufacturing, and
~~stab1ishedthe prototype wage relation. However, this does not sufficiently explain the
importance of the (mining and agricultural) raw material base of South African
manufacturing, and nor does it indicate the complex interaction between the sectors, such
as the investment transfer,

A number of authors including Ally (1993), Bloclt (1980), and Fine and Rustolil\iee (1993)
have focused on the link between the various sectors" Fine and Rustomiee conceptualisc-
the South African economy in terms of what they call the 'Minerai Energy Complex'
(lv.IEC)u The notion of the MEC places the resource base at the centre of the analysis.
By contrast, Gelb is unable to widen his analysis sufficiently to take account of the

; ,1.

linkages between the sectors. This is largely because he is framing his analysis in terms
of a concept which focuses exclusively 011 manufacturing. As a. result he fails to
demonstrate the' way in which the links between the sectors shape, the nature of
manufacturing itself.

Perhaps the Fordism paradigm concentrates so unwaveringly on the dynamics within
,\ l . (\

manufacturing rather than the linkages between manufacturing anrl other sectors.sbecause
western it~\\~1),~ria1i!latiol1has not depended on agricultural and mineral raw materlal~; to
the same extent. as industrialisation in South Africa.
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* The competitive J.)Psition of the industry shows that it is important to disaggregare our

analysis of the competitive status of a manufacturing sector. In the pulp and paper
industry, the most competitive performance is found upstream of the pipeline.
Competitive performance has been more difficult to achieve downstream, particularly in

the manufacture of final consumer goods. The idea of differe!'itiating between upstream.
and downstream performance is contrary to Gelb's tendency to treat manufacturing in
aggregate terms. Gelb fails to point to the important differences between upstream
manufacture, which is about raw material processing, and downstream manufacture which

is about .the production of complex consumer products. A failure to recognise this

distinction results in an i.nabi1j~)rto identify the differen~1sources'Jof growth in
manufacturing. Gelb does not polnt. to the importance of raw material advantages in
South African manufacturing, cr contrast this to' classic Fordlst industrialisation which

was more dependent on technology'that 1')0 mw material endowments. The pulp and

paper industry"ior one, however, can only be understood by distinguishing between raw
I'· ,

material pro\~essing and the manufacture of complex consumer products. An lnsensitivlty

to the ,upr~tl'eat\1/downst1'eamdynamic will severely compromise any analysis of this

sector. "II
i

* ;~"~Jpedornlat\c~\ 6f the pulp and paper industry cannot be explained without reference

',Ito tl,~competiih'c ~·Ii,time. The conditions for import parIty pricing\j~ave been created byI, . ( , i

the existence of bnp(nt protecnon combined with distance, iso;lation and limited internal c

competition. ,,,TUelimited nature of internal competition is in tum, created by the particular
"1.1

corp orate stn8.(jture which is characterised by concentration and centralisation. lmport
parity pricing i~inflationary and limits the passing on of raw material advantages
downstream. Gelb does not mention the effects of import protection and nor does he deal

with the cluesticm of c()rpdtate structure and competitive relations. As, "ve have seen in
\l ' " \\

the pulp and paper industry, ollgopolisatlon comblned with import proteotlon gives lise to
pricing \~ractiseswhich constrain the performance of downstream industries. The

\' '

Fordism framework simply does not direct attention towards issues of competition (or

indeed co-operation) or to th~; tole played by the corporate structure. Thus a key feature
I

of the South African econom1:l~landscape is overlooked by the lens provided by tacial
" \

Pordisn r, \
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\
\* Distorted human resource development, poor work organisation and r&lc~al\

domination in production combine to 1iJ~itprj:uCtiVity growth especially at fur more
, I' I 1

skilled manufacturing end. Altho\lg~ G:l1? is a r of racial domination in prodt\ction~ he
underestimates the ways in which racial dominar!on has,combined with taylorism l:f
profoundly shape the experience and efficiency I~fmanufacturing. He also undere~'imates
the role of despotic management practises in sectors such as forestry. \

~ \

\
\

:I: Some aspects of the apartheid state's !)oUcies have facilitated and shaped \
iUstrialisntion in ways that have encouraged the groWUl of the pulp and paper sectoi!~

I

Although Gelb is aware of extensive state intervention, he has underestimated the way\~n
• 'I· ~

which the state ti~s facilitated and shaped manufacturing development through provisions
of ra.w materials and investment capital; Gelb does not account for why the South
African state's involvement in industrialisation was more ambitious than state involvement

I;
in the classic Fordist industries, He notes the state's role but does not integrate it into hi~l
analysis, He does, not explore, cases (like that of Korea) where extensive state
Involvement was more common. Since Gelb is working with the notion of Fordism he is

fO. reed to at. talyse, local s.tate in.u:vention in. terms of what it is not=speaks of
'unus- '; state intervention) rather than in terms of what it tells us about/oCal
industrialisation. Gelb's analysis of the state is therefore incomplete. I
'I ~

My assessment of racial Pordism suggests that Gelb's model of, Sputh African
industrialtsation is inadequate when considered against the experience of the pulp and
paper sector. The notion of racial Fordism is unable to account for key elements of the
industry's devel(.pt~ent, and the framework obscures our understanding 6f important

, I,.

factors in the 8~itOli"S development. !therefore conclude that the notion of racial Fordism
is of limited valu~ in explaining the process of industrialisation in South Africa.

This conclusion l~\avesme wHlr an analytic dilemma. Should I'conclude with Ally that
lito try and es~bm~ha set pattern of indmitrlalisatiorl!is a hopeless task" (1993:17)1

\\
Should I abandon the idea of a framework.which allows us to explain the pattern of
industrialisation ill i~OtJth Africa altogether1\ I argue that it ls possible to make use of an
overall framework Which will allow us to cai~turethe essence of industrlalisatlon in South

!

\I \,~,
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Africa, and compare South Africa's experience to that of other countries. While I agree
with Ally that South Africa's industrialisation path was "sometimes planned, often

o

reactive and contained many paradoxes" (1993; 17), I argue that it is possible to develop .'
overall concepts and frameworks which enable us to grasp at least some of the key
characteristics of industrialisation, However, given the Hmitations'of Gelb's work, I ntkd

an alternative framework for this task. I will now demonstrate that a more useful
framework is provided by Alice Amsden's work on 'late industrialisation' and that her

() '-'

framework can be successfully applied to the South African experience,

An alternative conl~eptl1lalisation of South African industrimlisation

IiIi As noted in chapter two, Amsden contrasts the position of initial or early indnstrialisers
(those countries which industrialised early on the basis of novel technology and

\\

innovation) with the position of late mdustrialisers (countries which industrialised late and
had to do so on the basis of imported or 'borrowed' technology). According to Atl).~den,
late industrlalisers like Korea succeeded through competing vigorously in the international
trade of manufactured goOd&~ Amsden attributes iheir competitive performance to the

c

process pf 'Industrialisation through learning'. This process embodied a new' p~th of
industria1isatiQ~ based on borrowing foreign technology (the source of advantage for early

'If

industrialisers) and using if to out-compete the sellers of that technology ill their own \)
markets'; \ For Amsden, Korea's success in following this path was dependent on.four
factors:

i) Korea's 'developmental state' which 'got prices deliberately wrong' and 'disciplined'
big business in order to promote competitive exports ii) Korea's conglomerates (chaebol)
which succeeded in penetrating export markets in a wide variety of products iii) a
strategic shop,-floor focus which involved non-taylorist forms of work organisation

') . - - __ / i,

designed to overcome the impediments pf importing rather tha~Jnventing tedinofogy and
iv) a labour force which \111,'>-" Ju~ij'iy&killedand e9!l2atoo, at the same time as being

('-, I ---"". r'

'disciplined' by the state and therefore relatively cheap.

))
Amsden's analysis of Korea's success as: a late lndustrialiser creates a compelling basis
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for a comparative analysis of South Africa!s industrialisation. I will argue that It is
frnitful to regard South Africa as a 'late lndustrialiser' which failed where Korea
succeeded partly because it failed to make the strategic choices that Korea made, and

i':J partly because it had a different economic and social str.j.lcture. cC_::_\

~ \ ~
'Late indU.trilil'iOU' In South Africa? i

A.msdetl. provi~ies ~ interesting starting point fOY. coming to terms with South Africa's
process of indUJstria1i~tion. Her argument is that countries which ili.dustrialise 'late'
suffer lithe penalties of.lateness'll (1990: 1.6)w~~,chhave to do with competing 011 the basis

\\ "

of b0tr0wed technology, rather 'than being able to rely on the rents and benefits which
\ . . . (" ...J"~)

flow f9':»'ll inventing and exportU. S, technology. This argument can be applied to South
Afri""',,"'" Iarge-scale hJdustkalisaUon occurred much later than it did in th~West, and
where man, facturing processes have been largely dependent on imported technology.
Th~\teS¢rip)~n certainly fits for the paper sector which ol~lydeveloped a real presence in
the local mar~ t after 194.5~and which broke convincingly into export markets only in the

1

1980$. The ~t1010gy which h(1.S.been, and contlnues to be employed in the sector is
ove~\llelmingly j~\ ported. The label of 'late industrlalisation' therefore fits at a purely
dr,s(;dP~~~evel.~ut ho~ ~~31pful is this concept at a deeper more analytic level? I Will

'.i argue that ~~lp and paper industry can .be analysed in terms of th(.{bntegories .of'Jnte
indUSttialisat~' btii th~tit ,differs from Korea (and other successfut letedndustnetises) in
two.Important ~'yays i) South Africa failed to follow the 'learning' path and thus failed to

\ .. G

compete inteman'nally in manufactured goods; and ii) South Africa has been overly
i) dependent on its n~ur~ resource base at the expense,of developing a competitive position
in manufactures,

"

(/

./,1.

In order to expand this analysis, l will briefly compare the path of industrialisation in the
paper, sector with Amsden,ls four key.points about KOfe8n industrialisation. "

\~ ,I"
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j) The developmental state

Atnsde~ ,argues ,t~at the state in Korea "" ~evel0pmenta1 in that it set oJt\o estab~,~~ a
competitive positron for Korean compames ill the export of manufactured goods, and-that
it succeeded in using fiscal and industrial policy instruments to facilitate the achievement
of tl}is goal. Amsden argues that the Korean state succeeded not only because it acted
deliberately to 'distort' prices in order to promote manufactured exports, but also because
it had the,power and strategic vision to discipline big business and compel it to perform.

I.

While thiirJower was based on an authoritarian social structure and "pervasive
corruption", the KOfez!f('1 state was able to dispense political favour "in exchangefol~
petformance standards" (1990: 22 emphasis added), In other words, Amsden suggests
that authoritarian power and political favour were used in a 'constructive' way in the
sense that they resulted in positive long term competitiveness in Korea's manufacturing
sector, I

\',I.
~ . ~
\ . v ~

HO\\' does ,be South African state compare'1 As I have ~?tedabove, .the effects of the
state's policies on the pulp and paper sector (and perhaps \~n manufacturing more broadly),. ,

were contradictory. On the one hand, the state (both before and after 1948), faciliiared
the development of the pulp and paper industry through a far-sighted decision to establish
state forests, even at a time when private capital was reluctant to invest-in forestry.
Without the state forests, tbe pulp and paper industry "COUldnot have, developed as and

I" " ,_.

when it did, and at best would have taken 11 longer period to enter the international areni~ 1\

Similarly the development of the large capi,tal..intensive pulp and paper mills have taken
( r

place With the direct and indirect financia, 'assistance of the state. This assistance .took the
form of preferential finance from the Industrial Development Corporation and from the
application o~state investment incentives that were particularly favourable for capital-
intensive projects'. Similarly broad state repression of the working class (what Amsden
calls the 'disciplining' of labour) in the inter-War anti postMWar periods resulted in a
cheap labour force which was crucial for the development of the commercial forests. In
these three ways then, the state displayed t~i'pow~,r:,the vision and the willingness to
actively develop manufacturing in the form Of the pulp and paper sector, Its tools were
not unlike those of.the Korean state in that they included the use of subsidies and the
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u widespread repression of labour.
(j'

" o

But can the South African sta~ be de,~criQ9das a 'developmental state' with regard to the
paper sector? I argue that this term would be.misleading because the state's

preoccupation with white power and privilege meant that it actions centred on attaining ,
white domination. This foreclosed the o~tion of a national d~v'elopn1ent strategy of the

,-\

sort that emerged in post-War Korea or Japan. The priority given to maintaining white
domination ultimately undermined the success of the industrialisation strategy.

As noted above t~.e main negative consequences of state policy for the paper sector have

been a small and fragmented consumer market, a. shortage of skilled (black) workers, and
1\ 1''. i

racial domination in production. These can t~seen as a consequence of the primacy ,
attach ...,d to White domination as against the long term interests of developing a base in
manufactured goods. In thls sense, the effect of the apartheid state on the paper sector

has been contradictory.

But there is also a second'reason ~hy the South African state cannot be' considered to be

a 'developmental' state in the same way as t!'ieKorean state. The reason is that state
policies tended. to rely on and entrench the centrality of raw material processing as

opposed to more complex manufacturing operations, There is a sense in which state
policies not only privileged whites over black.'), but also, at least in this sector, implicitly

privileged capital-intensive raw material processing Over the manufacture of cOllsum~f'
goods. This is partly perhaps, an unintended consequence of racial domination. Since

raw material processing is less sensitive to the fragmentation of tl\~consumer market, and

to skill levels, it is affected to a lesser extent by the consequences of ra(}~tUdcmination.
But there have also been explicit policies which have favoured upstream processing. The
most important of these is finance from the Industrial Devel(;p.l~w:ntCorporation which
has focused strongly on funding capital-intensive, upstream processes (Lewis 1993a). In

.'the pulp and paper sector the enormous concentration Q.. ] upstream raw (~~at~ri¢ll
<"" V .,:"

precessing is not only a consequence of state policy, ~ut it)ls par~1,;':~/i'[11u;;f&~~.that
" .'. '. ii n \ . I~ I,. _ _'upstream products like pulp and kraft paper are 11."~~'eerM.ib~,'~to. .th!;:.~tJ:i)~~\li\~0,',/the- 7; ! _'_/i \\ \1 -. }.[' I!

consumer fiia!'~{etand. to the skills '''!onstrdint, ~(;Mthat raHJ m~mtilac~rg:/Of thc~e prodhcts
.. ;)

\
\\
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has been relatively unl-'~ted by racial inequality. In addido)'l the 'manufacture of the II

upstream products has been facilitated by state finance. policies which have facilitated .the
I'

large pulp alld kraft paper projects.
~

Ci The idea that state policies have had a contradictory effect on the detl~toJjinentof industry

is Slot new. Indeed the view taken here is similar to that of Nattrass (1989) and Posel

,.(1983) in that the effects of state policy (and particularly racial policy) are seen as
contradictory with regard to capital accumulation. Nattrass has argued tb1!t in the wake of

r \
II . ,. .. \J

the race ..class .delmte there is a need' b) "igyestigate .... how South Africa's rapid but highly
II

unstable contradiction ridden process of economic and social development is best

analysed" (1989~12). In adopting the ideathat state ~licies have had a-contradictory

illl~~ on the paper ,tor I am aG'CCpting~e notion Iha~ state policies in the apartheid
era did not facilitate a smooth alldl'uncom~licat~ process of accumulation. In this sense I

'"differ rrom Gelb who argues that state policies facilitated accumulation foTJa long perlod,
. \'"

before reaching crisis, at which point they became antithetical to further development. At
i)

least in the case of the pulp and paper industry t state policies, and apartheid policiesdn

particular, must be understood as ccntradictory throughout the apartheid eta, rather than
as initially facilitative but later co~~~~aining. ,,"

J
/)

I have argued that the policies of the apartheid state were indeed beneficial to aspects of
the industry's development, and especially to its n;r for cheap ~~pita1, labour and inputs.
At the same time however, apartheid policies disfavoured other aspects of the industry's

development, and particularly the long term interests of the manufacturing end of the
, pipeline; that is, closer to the consumer-products stage. In this sense I have extended .,

t) I ~-::..- .; .~,.-

Nattrass's original concept in that 1 have argued that state policies were contradictory not
','

only as a consequence of racial domination but also as a result of over-reliance on raw

material processing.

I would conclude then that the South African state cannot be seen as a 'developmental
state' in Amsden's terms, because it failed to act in a strategic manner to'facilltate the

long-term success of indue.lrY as a whole, and the manufacturing sector ill»arUcuhU',
Rather, the state's 'strategic' concerns have been centred on maintaining white

Hi
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domination, and on making South, Africa self-sufficient in the face of internationafj t ,

isolation.
()

I)

,//

ii) ~orpor~te structure ;/ "
/1 (

. I;' I: if, l·
}/" 1.,,) ;::: '," , , /,:

_,_.Amsden argues tbat Korea's (i9rpdrate struc«,,:e facilitated the success of Jnanuflicturing
,/ . , !~

because the Cnngl"..ncrates (chaebop wer~ ~ble to penetf~lJeinternatlonal iaarkets across a.
wide range of industries. 'Am&dei\l;larguest"lt diversified business groups are not o~ly

\,

important in Korea however, but are ,is. phenomenon general to late industria1isation~\~ u

" \'

(1990: 17). Diversified business groups or conglomerates are certainly a-feature of South
1) '~-j'\_ /.: '\

Africa's corporate landscape, but their effu;t~ he!,eare more cClitradictor~\ (Savage 1937;
Lewis "1993). In the paper sector, the concentration of ownership and power has been

" \1, ' /) ( ,_

double-edged. ~oth the l~~e COmp~'1ieS,,~a~,Pi~d Mond~~(as well as a nUI})~e~Iff
paper merchanting and pa}:lJtconverting companies), are controlled by South Afncn's two
\ largest conglomerates .. Sanlam (Gencor) and Anglo American (AMIC). This'dwnership
pattern undoubtedly facilitated the transfer of accumulated capital, between mining and
manufacturing, and may have also eased ((he process of raising finance for investment in

\ I,'f ,

lumpy capital-intensive ~K~jects. However, ;the concentration of ownership has also
contributed to high domestic prices for intermediate an~ consumer goods through the
limiting of competition. As we have seen above, the factthat there is a single local
SUPphQfof certain paper grades means that there is tilnttccl. competition in the domesti«.
market, -and that the supplier is therefore able to charge higbcr prices 01' supply goods of

'I
a lessor quality than may otherwise be the case. It is extreme~,f (~ignificant that Sappi and
Mondi choose to compete cnlY1rt certain segments of the paper market, This leaves ether
segments (notably.zartonaoard and fine papers) to one of the companies only. This may
be a result of what Lewis h~~'Stermed conglomerate forbearance?" (1993: 12). While
Finance Minister Derek Keys sees competition between Sappi and Mondi 'as evidence that

53lewis defiaes 'conglomerate forbearance' as "a decision by Conglomerate A to restrain a subsldiary active in
It given market from vigorous competition against the flUbsidiary of Conglomerate B, Illst 13support retaliation by
another subsidiary in II. market jt~":,,,hichNo subsidiary iEl vulnerable ..... The most extreme form of conglomerate
forbearance is a decision not tG. .,iohipete at all, to cede a given market to the l3ubsiciary of a competitor conglomerate
in exchange tor similar consideration in another market. This effectively results in single firm dominance"
(1993:12).
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conglomerates can and (do "compete the hell out elf each ot-her" (Lewis and von Holdt )
('I . ., .;-

1993), I argu~ that Sappi aqd Mondi compete selt'lCtively ~ they compete vigorouslyin
c' ,;' .

certain markets and not at all in others, Similarly, Lewis concludes t~,.t"Sappi and
Mondi do compete with each other in important markets .•. :~but certain markets are (I,

dominated M in fact mcnepelised - by one or other of these firms. It is impossible to
Imo~ whether this is the result of ex.pli~it colluston. What is certain however is that to
characterise the pape~ and pulp industry as an example of competing oligopolies is an

\~fveJ;l$imp1ificationn (1993: 11). ,\ .~)
l\

t~ « )

Iil:~ela.tiOIl1to COIi'PCb.~~f:1S)structure then, t <~nclude that the strong conglomerates dQ?not
.' ) II sim~lY promote JJ~petitive performance in Soutlt,n Africa, as Amsden suggests th~~ have), )/ 11

d()~:~in Korea. Rather, the conglomerate structure has 4,;l!)uble-edgedeffects. The
'1'~ .... d

behaviour ~f conglomerates has limited competitlon ira the pulp and paper sector and this)
II I

has created the sPhce, for inefficiency ami inflationary pricing.

\\
\

))

II

Amsden argues that Korea was able to overcome the penalties of Iateness thro,9gh a

strategic shop-floor focus. She ar:;m~sthat precisely because Korean companies imported
technology wial which they were-unfamifiar, they developed a strong focus on "making
borrowed technology workll (1990:1':'1)• .lMll!~deflshows that Korean flrms developed an

11'

emphasis on "improving the performance of each piece of equipment" (1990:27) through
o

ongoing worker training, preventative maintenance and tight process control. Thill-,.W8S.. ~.

achieved O~ the basis of pa~ticipatoryforms of work organisation which encouraged
teamwork and worker initiative, and discouraged steep hierarchies. This is the antithesis
of taylorist forms of work organisation which emphasise deskilling and top ..down
manageih~~t. For Amsden the strategic focus on the shop-floor grew out of the fact that
Korean c~:npMiesh~d to borrow technology and compete wii~countri~s which generated
that ,~hnology.' In thi~ way en initial disadvanta~ewas ,turnoo into a key advantage,
since the net result was tbat Korean companies were able to extract higher productivity")
from the imported equipment than the countries W.hlChoriginated that ttchnO'!ogy.

113 "
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r 0
HO~Jdoes Sout4 AJrlca compare? I argue that although South Africa, like Korea, has had
to import or 'borrow' technology from the West, local companies have failed to deVelop a
'strategic shop-floor LOCUS'. In fact, on the contrary, companies in the pawl' sector have
displayed anything but a strategic focus on the shop-floor, Rather, as we have seen
above, integrated worker training! preventative malnterlance and participatory forms of
organisation are in their infancy in the pulp and paper industry, and even where they exist
they ten4, to clash with entrenched racial hierarchies~\:~~:~;mghierarchies, top-down

, \-',.. .. /i

management and illiteracy are the order of thed~y,even cin the mote modern capit!U"
J'

intensive mil 1 Racial domination and conflic! have fu6i.ilded work organisation in way!~~~\
that restrict productivity growth. n~~cia1divisions have combined with taylonst structures "

'/

to promote ongoing conflict, alld;to retard communication and co-operation on the Sh011-
floor. As a result the tacit skills of production workers have n~t been harnessed, and
their potential to improve the effi.ciency of production has been under-utilised.
This is in sharp contrast to the flat structures and participatory work practices in Korea
which have succ~"ed in promoting continuous improvement and maximising the
productivity of imported capital equipment.

Amsden argues that one of the factors influencing Korea's 'Juccess has b~'~ the nature of
the labour market. She argues that not only has the workforce boon 'cheap' and
'disciplined' (which, she claims is the ease ttl every [ate industrialising country), but
critically, it has been highly eduzated and skilled, The Korean state has followed a policy
of ensuring that skills and disciplines which emanate from traditional sources have
"assumed economically appropriate forms" (1990: 19)54.

Again, this' stands in sharp contrast to South Africt"1.where, as we have seen, the ~\tatehas() "
followed a policy of denying education to black people in general and the black working
class in particular. The low education and sldllieveh, in the pulp and paper industry

S.1Atnsdc~"lview of the role of traditionru (ikills is in fJh(l~1lcl)ntr~\'~to that of Lipietz. Lipletz has argued that
one of the reasons thut l1ub·Fordiat countries failed to achieve Fordt,t productivity J;\ttinswas that tJle), "never
dispensejd] completely" with "pre-exlstlng 1,110111,1"(1937:61). In otlict\word9; Llpietz considers it imperative to
remove traditional !lltills rather than incorporating ther.;,into tne realm of manufacturing,

1\ .
• I
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were noted in chapter three and these undoubtedly limh. productlvi&y growth. Again, the
manufacture 0(, complex consumer products is especially affected by skills shortages," The

(/

stunted and distorted nature of human resource development thus places South Africa at(:a
() ~

distinct disadvantage -whereas according to Amsden, positive human resource
development strategies in Korea fuelled that COUl1t~~s'c01j1~petiti1ieperformance.

, ~ ~

In conclusion, a brief application of Amsden's schema to our cas,1 study suggests that
\. ';

whereas Korea is a late industriallser with a developmental state; a helpful conglomerate
structure, a strategic focus on the shop-floor and a lnigbly educated workforce, South

ri 0

Africa is a late industrialiser with a non-developrnental state, a distorting conglomerate
structure, a lack of strategic focus on the sho1?~flOt1.r,and a poorly educated workforce,

In this light it is un surprising t~(south Afrl~ has failed to compete in the production of
~ "

manufactured goode. '(,,,,,, ',I

(\
"? . " --'; - - //

What accounts for these differences in approa~h t(> mdti~)trialisa'I.Jon'1 Why did South

Africa followsuch a radically different path to that \fffKork whel} faced with the
\ ,

~ortun~n dilemQ'f! of late. industrialisation'? One l)art 6fthe answel'.,undoubtedly lies in the
pursuance of racial dontlnation 'which prevented ~~national development stratesy from "

\' (I \1./ ,I

emerging. But another p~t of the answer lies in!'South Africa's mineral and raw material

base. Since Korea has 1imi\~Taw material endowmeni, the clearest development strategy
\' . ('

lay in manufacturing, an area\that was ruse)being developed by Korea's regional
neighbours. South Africa on the' other hand, was lab!e to rely on cheap raw materials,
and minerals in particular! to form the backbone of the economy. As a result there was
little pressure to develop a competitive performance in manufacturing, particularly jven
the extensive protection of consumer goods industries ri'om foreign competition.

\\
\ "',~

Thi(.:a.n be mustr~t~ in the pulp and paper sector, where cheap raw matetial~ and cheap
energy have formed the co.rnerstone of the indus.try'S growth,.' But as we-n..otJ~ in chapter \,

, " \\
three, the cheap raw material advantage has shielded the industry from t¥ llW.8 for

~,--;-.,/
efficiency i~\]pr('!;vements. In fact the depth of the raw material advantage h~s alleviated

pressure i"Jr companies to concentrate on produc:tivity and efficiency on the Sh(~p..floor.
They have been able to compete internationally at the upstream end squarely ~n ithe basis

'i
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of raw material advantage. Thus management as well as th~ state have averted their gaze
from the shop-floor and looked hard at the forests. This over-reliance on c~eap raw
materials has combined with import protection and limited local competition to dull the'
efficiency imperative. And so for as long as.raw material advantage has been paramount,
manufacturing efficiency haseaken a back seat.

The notion of over-dependence on the resource base may also help to explain the despotic
aspects cf the industrialisation process, and the distortions in human resource
development. Mineral extraction as well as labour 'intensive activities such as forestry
have been well served by a sl-lpply of cheap and relatively unskilled labour. 'Despotic 01'

authoritarian forms of control are also associated with extraction or plantation activities.
In this sense the labour requirements of the domi?ant raw materials sector have been met
by a strategy which has emphasised tIle need for t\hcnp, servile and relatively unskilled
labour. The effeqts of this are however keenly felt in the skills shortages evident in

,'j

manufacturing,
,
'\

The idea that industrialisation has been overly dependc~t,(on the raw mated~base may be, . \

applied beyond the paper sector .in a broader analysis of S~\uth Africa's industiti,alisati.on
path. The mining sector has, for many years been the dO~l~ant feature of the ~,~onomy,

~ \
and has provided a stable basis for accumulation. Until signit)pant Wng-term decline

\\ . \ -:::;,

became evident in the mining sector, there was relatively 1ittlrr pressure to compete 'f~~r~
vigorously in manufacturing. The extent of import protection and 'srulctions\j~)ave\II \\"

Ij .

intensified this tendency. I:

Ij

"I have not argued that South Africa is similar to Korea. Rather I have noted the ,~f(ry

significant differences between industrialisation in the two countries. And yet, dCNpite
I"these differences, it is useful to consider South Africa's development in terms of the .:

concept vf late industrialisation because it sheds light on factors which influence the
.!)

success of countries attempi~llg to break into international markets for manufactured
goods. Indeed, it is precisely t~ contrast between the two countries that trlpJee$ the
comparison so compelling. IfAmsden's analysis of why Korea succeened is correct, it
would suggest that South Africa will be unlikely to develop a successful manufacturing
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sector unless we take account of the 'penalties' of late industrialisation, and act to
overcome the associated obstacles. Amsden suggests that a number of factors, including
the presence of a strong and skilled 'developmental state' as well as a strategic focus on
the ,"!ll.op·fl.oorcan facilitate the success of late Industrialisers, Such a perspective may
help to inf~i-m the process of formulating industrial strategy in South Africl.\ss.

(J

i\, .

There are, however, aspects: of Amsden's work which should be used with cautlon. Her
view of the state and of labour mise Ce7!IDn,difficulties. With regard to the state, she

()

takes a rather uncriticitLview of the authoritarian nature of the state in Korea ..\ She argues
that although the state has acted in a repressive manner, and in ways that have shielded
"pervasive corruption" (1990:22) among officials, it has nevertheless played a positive
role as an agent of industrial development. Indeed, she argues that the state' has required
substantial power in order to be able to 'discipline" big business as well 'a,s labour.

o

However, Amsden does not discuss the negative spin-offs of suoh abundant state vower
,. ,

which would include limitations placed on democracy and the repression of dissent. She
argues that repressive state actions cah be defended on the grounds that the absence of a
strong state allows big business to "hold a socIety to ransom with its investment,
decisions". She writes that "if democracy means power ~y the people over their lives,
then the antithesis of democracy is the power of business t~,decide if and when to invest.
TQ the extent that the Korean government has disciplined big\business ••.. :Korea has
exacted a measure of public accountability greater than that of' many other late - and e"~n
early - industrialising countries" (1990:23). While it may be true that unbridled powerin
the hands of big business is anti-democratic, the presence of an authoritarian government
is equally dangerous. Indeed, South Africa's experience of authoritarian government and
state repression highlights the costs of sacrificing democracy to some higher cause.
Amsden's case for some kind of benevolent dictatorship is unlikely to find support in the
context of post-Apartheid South Africa.

Similarly, Amsden's view of the role.cf labour must be questioned. She argues that a
()

( ,\ ~'BlomentG of Amsden' G framework are already In evidence in recent analyses of South African industry. The
work of the Induetrlal Strategy Project (1SP) for example, concentrate a on iosues of productivity and competitiveness
rather than domestle demand, The work of the iSP itl also concerned with developing a focus on the shop-floor and
its influence on productivity. Tho lSP does not however, use Amsden's overall lrrunewdrk in an explicit manner.

\.'
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P~t·g~WJI~ed~),labOU1~t~rce is critical to the success f\·)!ateindU,"Stri.•~lisers. Sh..e writes that .,
pi of Korea's effeCtive shop-floor focus was the "successful repression of any labour

1

0"

o ganisatlon or labour practises hostile to higher productivity' .. that Is, industrial unions
.,Id their associated work rules" (1990:2~). Tllis suggests thst lij-de unions should not be

affo~==:~: '·~JPportunity to s~ape ~he organisation of production ~r to defen~ the interests
Of~workers whete these conflict '\vlth those of management, or with the goal of
pr ~uctiVity. Amsden implies that productivity growth must be achieved ~?:ll costs -
eve \ if it means preventing w~rkers from eJ!!#ressing and defending their.interests,

;;/ .J

Amsden; s rather h~vy~handed approacll'1s not only at odds with a more democratic
'. c

approach to work organisations it is al!)~~unlikely to work in a country like South Africa

where trade unions have developed a strong shop..f1oor presence.. More importantly
,.\ \

perhaps, Amsden's approach denies the possibility of trade unions playing a more
strategic role in shaping "the workplace. Amsden does not consider that industrial unions

may be a source of productivity improvement ill certain circumstances. ~ather, she
regards them as a threat to productivity. R~nt experiences in South AfrIca and

Australia however, suggest that trade 1fnions can playa strategic role in industrial

development" .

Despite these problems I 'Amsden provides an important startiOg p';)int for tackling th~ taslc
of understanding industrialisation in South Africa. '~rllisis not because Amsden's analysis

of Korea can simply be transferred to South Africa. Indeed, we have noted the stark
differences between the two countries, as well as the pr~blems with Amsden Is work. But

the notion of late indus\~ria1isation is useful ~ largely because of the questions it asks. It is
(.

valuable to consider the impact of 'lateness' and to cast our analysis in terms of

productivity rather than underconsumption. More specifically, it isuvaluable to examine
;he developmental role of the state; the corporate structure; the nature of shop-floor
.organisation and the role of labour, It is for drawing our attention to these categories that

Amsden's work is so valuable. The issues to which sile directs ~6rattej~!o~, are critical
in understanding industrial development, and for this reason her framework can be
fruitfully applied to South Africa.

SGpot aiscus9ioIlll of tho role of trade unions in facilitating industrial development Dee Joffe (1993), Higgins
(1987) and Patel (1993),

I
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Conclusion

My analysis of the development of,the pulp and paver industry has raised .~series of
i1 U ., \I

problems with the notion of racial Fordism, I haVj\found, fhat Gelh's conceptua1i~tion of
\ ~ {

Sl)~th African industry bas been unable to exp.lai,~~~ "P~t'of the paper 80010""

development. ~nthe basis of this case study ~b~37,nciuded that the notion of racial

,. F~n1iSm, ,ObSC~!r~timIX)rtant. elements 0,r,i,ndU8triali,atiOh an'\,isa Iimlted'framework of
analysis. ,,1have rerefbte turned to an alternative framework provided by Alice
Ams~~:::?snotion ?f 'latle industrialisation', w,~ichshe uses as an a1temativ~~::}Lipictz"s
'Global F'ordism,.tlhavc found that Amsden's categories and concepts can be fruitfully

( " ' ,'_ "-~\,,) ,

applied to an analysis of 'the~:~pers~lctor,and that late industda1isatit,t~<h'y be a useful
concept for analysing South African industrialisation, as a whole. I have stressed

l; _. "~ . I,

however, that South Africa'~ pith has boon very diff~\\rentfrom that of Korea, and that'
South Africa's indJ,Istrialisatil?n li;:wbeen shaped by ap\~U"theidprioritles and'by an over-
dependence on raw material l~rocessing. In this sense 1 argue that South ~\frican

, "
industrlalisation could b~ characterlsed-as 'resource-dependent late industriaU,s~tion'. Any

'" v "

firm conclusion ~bout South Africa!s overall industrialisation path hoy,,, Nill have to
o 1,\ '. ,\ 1-,

o

rely on a wider study of South Africa's industrial base.
\ .'1

\\
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Summary of the argument

In chapter one 1set out to explore the origins and meanings of StepheaGelb's notion of
c: l

racial Fordism. ,I sought to evaluate Gelb's understanding of industrialisation in South
Africa J}oth at a (~ohceptual1evel and through a case study of a manufacturing sub-sector,

II" " '\\

o

In chapter two I explored the: theoretical basis of racial Fordlsm. I showed that racial

Fordism is a derivativ~ of Lipietz's concept of sub-Fordism, which in turn, is part of his
theory of Global Fordism, Lipietz.uses the idea of Global Fordism to explain patterns of
economic development within countries, as well as to explain why some countries have

(I, j
experienced more rapid economic development than others. He uses the ,~otion of sub-

Ii

Fordism to argue that countries which attempted to Industrialise on the basis of
manufacture using imported capital equipment, but in the absence of a ~ass domestic

11 I
market, were bound to fail., This is because they were unable to,enteri!the virtuous circle

provided by a m~~h between mass production and domestic mass consumption. Such
economies therei~~e forfeited both the production efficiencies associated V\~lh.standardised
,mass production, 'and the social stability associated with mass consumptio~~ ~~rms.

I argued that-there are two trey conceptual problems with the idea of racia18or~ism. The
first is that although Gelb has based his notion ~f racial Pordism on s\lb~Fotdism, he fails

,\ \1

to acknowledge Lipietz's point that a s~\\b-Fordist economy is one which is substantially

different from Pordism b~ause.,') f;ails to achieve a match between mass production and
consumption. Gelb ar~~les that a (racially) limited form of the mass production-mass

\ .

consumption match was'achieved in South Africa. Despite the limited nature of this

match, Gelb argues that it was suffi¢i~~t to replicate the Fordist model of development

and to drive the growth of manufacturing through the expansion of the domestic market in
, ,

the post- YVWU period. 6elb does not acknowledge the way in which the timitcd nature

of the mass production ..ma~s c?l1smnption ~~atibn constrained the process of

120
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industrlalisation. He does ilot account for the fact that the limited nature of the consumer
market prevented the attainment of economies of scale because of their sm~ size and
great fragmentation. ()

The second c(lqceptu2~ problem with racial Fordism is 'that it poses the problencof
" industrial development as one of underconsamptioa rather th;m,productivity. This
problem is rooted in Global Fordism which, as Amsden has shown,.ignores the problem
of International competi~veness.

h,
, 0,\

if'

W. chapter three I evaluated craciru Fordi~m ill the context of a case study, in order to
determine whether the concept is ill fact helpful in explaining the development of a sub-
sector of manufacturing, I examined each of the major propositions of racial Fordism in

2 relation to th~ development of the pulp ID1dpaper industry. I found that many of the
It _ (" -_.. _ '

theory's assumptions were not borne' ont!Jy the process of' development in that sector, !
demonstrated that Gelb is hot sufficiently sensitive to the impact of t~e export market on

- (i

local manufacturing, and nor does'he account for 'Why sub-sectors may be mote or less
.,:_;:'.:;able to compete in the international market. By failing to cast his analysis in terms of

productivity or Intemational competitiveness, he fnUsinto the traps otl
underconsumptionist theory identified by Amsden. An analysis of the pulp andpaper
industry through the lens of international competitiveness reveals that there are important
dynamics within manufacturing that influence the development of the sector. These

(I include the impact of South Africa's raw material base, the problem of production f
inefficiency and the impact of the competitive regime. An appreciation of thr importan,ce
of these factors In influencing South Africa's process of industrialisation is m~~~ng frofu
Oelb;g work largely because he concerns himsrlf,with consumption rather than the
internal dynamics of manufacturing.

An examination of the sector's competitive performance also ~di(:ates that Gelb takes
insufficient account of the linkages between agriculture, mining and manufacturing.
These linkages are crucial in explaining the development and performance of the pulp and
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The case study also reveals that Gelb;s understanding of labour control and class structure
is problematic. His use of the term Fordism to describe the nature of class and control,

obscures the repressive nature of tl}e society and the exclusion of the bulk of the

workforce from the industrial re-lations system fOl! a long period of tftue. He does not
I) ..

account. sufficiently for the low comparative level of wages, and he underestimates the
despotic nature of control. Although the use of the term Fordism is applicable to the

white working class, it cannot be 'seen as the defining feature of th.:;plass structure as a

whole. Similarly, although Gelb acknowledges the impact of racial control on the shop
~':_I

floor he does not theorise the mHure of work sufficiently. He underestimates the way in
which racial inequality, has combined with a. taylor~st' mode of organisation to Sh~pe the

experience of work and the productivity of manufacturing, Similarly, Gelb's analysis of
;/

the state is incomplete. He recognises that the d7gree of state intervention in South
Africa sets it apart from Fordist economies. However, he dOes not account for why this

should be the case, and nor does he compare the role of the South African state with
other deeply interventionist states such as Korea,

Given "the limitations of the c~~!cept of racial Fordism ~~.explaining the development of
the sector, r turn to Amsden fot an alternative framework. I apply her notion of 'late
industrialisation' to the development of the pulp and paper sector 2~1(!conclude that it

r :

provides a useful framework of analysis. Altllough South A~)~a is very different from

Korea (Amsden's case study of late industrialisation), Amsden's framework is helpful in
directing the analysis. The categories of tl~quiryand the questions that Amsden asks

provide a valuable springboard from which to launch an explanation of' the secto~l am~
possibly, the path of industriallsation as a whole. ' .

Implications of tbe analysis

In chapter one! noted that the sectoral case study method is limited in that the experience

of a single sub-sector cannot be generalised for all sub-sectors. The experience of a

single sub-sector cannot explain South Africa's path of industrialisation as a whole.
Nevertheless, the fact that Gelb's analysis has not been berne out by my case study does
raise questions, which may be applicable to the process of industrialisation more broadly.
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Ge1li underestimates the impact of the fragmented nature of demand. This blinds his
()

analysis to a key source of inefficiency in production and undermines his insistence on the
o

centrality of domestic mass consumption in the development of manufacturing. He fails
to account for the relative competitiveness (~fSouth African manufacturing and .therefore

cannot expla,in trade performance adequately. He is not sufficiently cognisant of the
linkage;s betwee manufacturing and other sectors, and of the ways in which an over":'

, 1\

reliance on the raw material base has blunted the pressure for firms to improve their
efficiency. Similarly he fails to incorporate an analysis of.the competitive regime or the
corporate structure into his framework" He also provides a limited understanding of the
nature of state involvement in manufacturing and of the effects of racial domination on

\)

production. '

Although I have only tested the importance of these faCf.'0Jt';~',~nthe pulp and paper sector,

it is likely 'that at 'least some of these aspects of industrialhiaJOn ~fe important beyond the
experience of this sector. If t~at is iudeed the case, then Gelb's notion of racial Fordism
should be questioned as a basis for understanding South Afrfca's pae, of industrialisation

aSd~whole.
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Appendices 0

IT'

Appendm one: Semi..struetured questionnaire

A. Company level (jJtestions \) \1 \,

1. what is your view of-current government policy on:
')* Tariff protection 011 paper (I

* Tariff protection on capital equipment ,
* The General Bxport Incentive Scheme
* Company taxation

" _'

* Bnvironrnental legislation

2. Bas your company participated in paper industry associations over the years? 'What is
your view of such associatiol1~ and their role?

"3. What is the impact of being part of a conglomerate on the day-to-day running of your
company? What advantages and consn-~ts arise from the structure of ownetship of your
firm and how has this changed over tim:~ c'

:::;:::-- -~
II

il 4. Do you have a group training program'? If so, how is it organised and what proportion
II
1/),1 of the company turnover is devoted to tralning?

5" What are your overall objectives for the next five years? What is your expected
investment program?

B. Dfivisional information

6. How many workers are employed in your division and what is the race, gender, age
Ii

and skill profile of your employees? What is the managerial structure qf your division,
and what is the wage structure?

n



',"j

7. 'What is t~:~,,o~tt)Utof the !division and how h:s it changeo<:,. ~r the '1~~tten ;~~r/s?
l~ ...; ~ " u'

,,'

8. What ru-ethe maj~r constraints Jmd competitive questions fa~1e51by the division? Wliat
is the balance of 100m and export demand for your product~7'

" 0~
'v,

9. What governs the J~l~iC~of :ChnOlogy'ln the division ruld';rom where d~ you so~rce'
Ii

your capital gQ(){,){l';Wl~~tis the ayerag@ age of',your capital equipment?
~ 0

10. What environmental issues do you facl1.aQ~ how do you respond"~\othem?
c!

»)

i\

11. What research and,~evel~~lt~i~iltis done in the division?,r·
(.;/

()

12. Do you face any infrastuctural const~nts (e.g.J!trarfuport)'l
.:, l( 0 ~

o

o
C. Plant level information

13. How is work organised and hO~, does the production process work? ~a~~ na:¥:"fw,.)c»
w~ys of organising work boon introduced If4tely~~:111at~lethe major procludton pk ~Ilemt\ I::>

\ \(, ,I(
that you experlcllce? ;:, '({ \, [{,

:-;

"D14. Are there any worker participation scherqes in the plant? Now po they work? \)
u •

15. How does payment operate? (e.g, bonus schemes) (!

r-;
\,

':II
16. What is the extent of absenteeism?

17. Has there been any industrial conVict over the last five years? If so, please describe,

1ft What is the extent of' subcontracting in the plant? c:
r...:_,

",·Ji,
'~'"-./

fJ
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Ap~ndix twm St~~tUl'edQuestionnairec:1oo Com.pall·ativ!Vm:easur~s of effiCienc~

~,
Section 1: Operating Effieieneies

o

!J/ ()II

in: Overall utilisation: :'i

"

~,c:rlantutilisation: what.is your average running time as a percentage of::ul possible hours !I

in the week?

(,.'

~Mill/machine utilisation(,1hat is your operating time less planned downtime (including
"

planned maintenance time, p1ru1l1c4gl'ad~change~;:'fle)?
'I

'~I

.. Mi1V~lachine utilisatk~ih'what is your operating time less unplanned downtime?

= (]

Ib: Overall yield

M What percentage of your principal raw material (wood or paper) is converted into prime
saleable product (iii): product which meets the highest specifications and is not discounted,
culled or l'epttlped)'l

Ii
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iJ",_ ,

Ic: Materials management

'"What isthe cost of your non-product materials ~eg consumable maintenance spares) per

"

()

o

"

ld: Labour produqd.vity

r;~ \\
M How many person hours are used per ton of sal~?ie product
(full employment cd1nplement includnnlg management)?

o

~How many maintenance person hours are, used per ton of saleable product?
~ 'i 'J )1

" i)
- How many proddction person hours are used per ton of saleable product?

\\

c>
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Section 2~Cost structure;
1/ '-:.:'

Please break down your cost structure pel ton of delivered product as folloV!{~

Wood/fibre/paper
Other materials
..Personnel
Energy

" Freight and slUes (local)
-0

(/

Total \~ 100

Total monetary cost per delivered ton: := __ ""'-- _
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