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were constructed from thousands of separate transistors, now they
are etched onto tiny ‘chips’ of silicon. A complete central processor
for a computer can be produced on a single chip. Equally important,
memory chips can be used in place of the extremely bulky units that
were used to siore the instructions and data that are fed into the
central processor. And because microelectronic circuits eliminate the
need for wiring, they are far more reliable than transistor based
circuits,

Microprocessors and micromemories can be mass produced at
very low unit cost. This will have a major effect on future economic
development. Computers wili become smaller and cheaper and so are
likely to be used far more widely than at present. Big compuiers
will becoms more powerful, and so it will bs possible 10 use them
for much broader applications than at present, Microelectronic tech-
noiogy will also give rise 10 a whole range of new consumer products
and orovide the basis for redesigning many existing ones. But the
main impact will be on the nature of work.

Microelectronics is being used to develop techaclogy that will
revolutionise faclories, offices and many other working environ-
ments. Such technology could provide a powerful means of reducing
the mind-numbing drudgery to which most workers are condemned
for over half their waking lives. It could be uszd to ead the appalling-
ly dangzious and unhealthy conditions that s6 many workers are still
forcad tc endure in the final quarter of the twentieth century. How-
ever, the studies in this book indicate that this is not why companies
either produce or use microclectronic technology, whatever their
public claims.

There are two broad approaches to explaining the development of
new technology. One is basically technologica!, the other identifias
the social forces that are involved. The first concentrates on simply
describing the rechnica! aspects of innovations. There certainly are
scientific and technical limits to what can be developed at & par-
ticular time, but an explanation that confines itself to technical
factors wil! fail to grasp the social framework within which the tasks
of any technology are set, For example, any record of technological
change that failed to document the impact of war on the timing and
shaping of innovations wouid be very incomplete, In this chapter it
will be suggested that there is an even more important influence on
the development of new technalogy in a capitalist society, :

Capitalism depends on the exisience of a class of waged workers
that produces a surplus over and beyond the goods that it receives
for its own consumption. This surplus is the source of capitalists’
profit. Part of the profit will be used by the capitalists to keep them.
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selves in the style to which they are accustomed, part will be re.
invested to expand production and produce even more profit. How-
ever periods of profitable growth become blocked as workers
develop ways of resisting management discipline at work, and of
building their strength in the related struggle over the size of their
wage. It is this situation that provokes an urgeni search by capitalists
for new technologies that can be used to overcome such bottle-
necks. The extent to which capitalists can impose this technology
on the working class will be crucial in determining the basis for any
subsequent period of profitable growth.

F o Rl L4 fe”m.w- [} .).’v ™ .”n....., f
Ening, 1946; 30 tons; 18,000 valves; hand built by scisntists.
The cycles of capitalist growth

Because our memories were dominated for many years by the
experience of the posi-war hoom, there was & tendency for many
people, including most économis's, io take continual economic
growth for granted. This has obviously been shaken by what has
heppened in the last few years, especiaily as the seriousness of the
present situation is now being emphasised 10 justify large cuts in
state services and the need for stringent wage restraint, Even so, the
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present recession is still usually presented as a deviation from a
normal pattern of expansion.

In fact, all the Western capitalist economies have developed
==.otn. the cycles that have lasted for about 50 years. Since the rise
of industrial capitalism in Britzin nearly 200 years ago, long booms
that MSE lasted for ebout 25 years have been followed by long de-
vaaaam of roughly the same duration. These cycles were docu-
mented in the 1920s by the Sovier economist, N. D. Kondratieff. He
.Ennaoa the movement of wages, selecied prices and the rate of
‘"322".. first for Britain and then for other countries as capitalist
preduction developed in them. The existence of such long cycles has
n_o-_.w been bome out since the 1920 by the way the inter-war de-
pression was followed by the post-war hoom that has now aiso come
to an end,

Each long boom has been clogely associated with the growth of
one or more particular industries, as is illustraied for Britain in
Figure 1.1, in the depressions tiat followed, it was these indusiries

Figure 1.1: Long Buoms and Associated Industries

Dates Industry
1790-1815 Colton Mechanisation of spinning .
1848-1873  Textiles Machanisation of spinning and weaving §
Eagineering  Production by miachine of textile ,
machinery, steam engines and loco-
motives
1896-1921 Engineering  Batch production semi-automatic
machinery vsing of machines; marine
; engineering; motor car
Elecirical
Chemical Rise of science based industiics
Steel Bulk production
1945:1974  Motor Cars
w__nnw..uaﬁ_ Assembly-line mass production
and Electrical .
Consumer
durables
Petro Continuous-llow process production
chemicals
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£ that generally suffered most markedly from decline and low profita-
. bility, whereas, at the same time, the indusiries that would play a
E leading role in the next boom were already developing. This was true
" in the 19308 of the motor and consumer durable indusiries:

Coventry and the new industrial esiates in West London were
growing rapidly in contrast to the old centres of heavy engineering
and shipbuilding in Scotland and the North East of England which
bore the brunt of the depression. A similar situation cxisis at
present, as seciors of the economy based on micioelectronics ave
growing, while much of the motor indusiry is undergoing a pro-
tracted crisis.

Production for profit

This cyclical pantern of development is undonbeeJiy the outcome of
many factors. It is noticeable, for instance, i+ e cycles cor-
respond broadly with major shifts in the stiveie: 57 the world eco-
nomy and the development of the state. More w1 arch is necessary
to explain the duration of the cycles, but the key to their cause
seems 10 lie in the class relations of a copaalist econummy,

in a capitalist economy, the meuny of production — the Taciories,
machinery and raw materials thy' provie the basis of material life—
are neatly all owned by a sinall pa-i of the populaticn, the capitalist
class. The existence of this capitalist class Jepends on the creation
and maintenance of a class of workers who musi sell their ability to
work, their labour-power, for a wage.

Capitalists employ workers o mansform raw materials into
finished commodities that can then be sold at a profit. The value of
the comumodities is determined by the average labour-time that is
necessary to produce them in a particular society. The value of the
means of produciion that are used up in the production process is
transferred to the commodity and new value is added by labour. Part
of the new value will pay for the workers® wages, the other part is
surpius value which is the source of the capitalisis® piofit. Effective-
1y, workers just work part of the time (necessary laboui-timie) for
themselves; during the rest of the time (surplus labour-time) they
perform unpaid labour for the capitalist, However, because the wage

“_” _appears 10 be paid for all the time spent at work, the source of profit

is obscured. ! :

The aim of capitalist production is to produce as much surpius
value as possible, and until the second quarter of the nineteenth
century the main way capitalists did this was by compelling their
workers to work longer hours so as to prolong surpius labour-time,



‘affnns Jo suuo) Mau dojoAap 0} pasn 3
ur2 18y PIULNS O 20IN0S B 5T ANNARIGUMA AUY “WSAS € Ul siutod
NI 31 JSA0SIP UOOS Ayl “Ino Aep pue w1 Aep ‘sisusenb 28010 38 °

ASojouyoal mau Auk JO UOIIEIIGO il 3AIISQO Aoy dUIg ‘ssaptamod

Aiaadwios ag 10utes Ay} ‘s$3503d InOgE| sIE1ded @ Joj Avessadau

are sinpiom §j “pBusns naw 3urpringal In0Qe 138 Ay uonenis
MaU Y1 UT 193) 1Y PUL} S19%I0M UM 's5300id INOGE] Iyl 1D
[O11UOD Sit 35RAIIUL OF ABopouy2a saanposiul yuswsedeurw ySnoyiy
‘f[e 10§ PUE 30U PIYSHQEISE JOASU TI UOHEUIPIOGNS ‘ISAIMOY
“jiom siojmiade st jo Ayrsuajui pue paads o
syeyn@al o1 sUNIRW A1 oSN UBS JuswWIBRUEW pue ‘1amod jo 30in0t
SI jO paaudop §1 Ja%i0M 91 US "1eqioA ¢ AG pasialaxa Apsnomasd
e1om 1e S|y A savwodiodwn sdnpRw B UM “duans
S10/ NEIIQ 01 PSR SEY JuAuoFeuwwr 1My Suedw quessodusn
150us 9y JO U0 U2aq sey ASopounaay mau jo 1uado[aAdp L
*11 19A0 [OJIUOD PA[IEIAP ASIIIIXI
oy vontsod v ut jou st JuswsFEuRwr U ‘uop st qof ® moy pums
-sapun siaiom Afuo Ji uswseuews sute§e pasn aq ued ey romod
JO 22IN0S € S!Sy} PUB $52001d INCAR] YD 1A [OIUOD JWOS WD
-19X3 01 3ARY SIHIOM ‘S[[IYS S19)J0m UO spuadap 1ty qof Aus uj
“Quiugreay
§s3] $aw00aq uewdodwaun Jo 102d50sd AP ‘WG B Ul SIAHIOM
jo ssqunu SuimosS @ Aoidwa sisyeiided s 'JoASmOl ‘pakojdus
-un jo jood 28w B 31 2191 UIYM anxj Apemonded §i sy e
03 praj 1YBIU UOJIBUIPIOGNSUY AIUTS ‘JUsLIATEUBW JO SPUBLIAP Iy O
WIOJU07 01 S19XI0M U0 nssad JIUOUOIS 250ja1L ST I, AT OF
Asessanau s1 ey Asuow oy 199 uea Aoyl Aem Ajuo 3y S.31 9sne0dq
isrendes £ ioj yiom 01 08 A3y ‘PauiInucs 21B BIANIOM S JE) SV
*siy) Sua10)
13 o Aem 3wos puy o) sey juswafeurw sieides ing -Ansualul
ajqissod 15218218 311 JO YIOM SRONUNIUOD S| SISIOM WOLY JULA fap
1oy, “Jomod-1noqe) Yiim 9500Yd A1 ST Op 01 S[qE @] 01 i PlIoM
sisyeandes ‘soj And Aay1 1oy L)jpowwod eyio AuB M sy ‘jyoid #
aonpord o1 Aressasau are Ay asneoaq s1axIom ojdwa sisypeiide)
‘spuewrap 1si{e1Ide 181521 01
SIYIOM 10j S[GRINCAR) 210U UOIAQ SUOFIPUOD 'WOOG € JO I8IN0I
ap wy pue ssep> Suppom ap jo pduans pasiueSio sy 1u01ju0d
o0} paato) ate sistjeirden spp op o1 Bundwene uy “raasmoy -seafojd
w3 1B JO yiom 3y Jo Aianonpoid pue Asuaiuy s aseasdul
01 1dwatie 210jaiatl A3 ‘$1500 1S IND pue IsyEUOLEI O} pad
v 5% [[gj 01 1yoid JO 21u AN JO AduIpu Syl WuILAdXI gyseiide)

2Uun)Sisad  SIINIOM

{ AScpouysa] p wshonde)

L

. ._Ec.anuz?&_u:%uhoE:oE-ohus.
Jo unowe 33 ) 150d jo e 3 10§ Aduapua uﬁ_ o”_o.ﬂ “..cawhmw”__
€ JO 38IN0J 1 UL 181 St SWwoN0 Ay “moqep Fuiy Sunieaic-anea
ut vofodoad Js[jBus PuB JofjEws € PUR S[RLIIIRW MBI pUR Alaumgoew
ut eides na jo uopiodoid 1a81e) pue saBrey e Funssaur aq =_.; 18]
-fe1ides ‘19AIMO}] 35E210UT [S Pnoa pakopdma siayiom Jjo ~IE==
2103 sy way *Aytanonpord weyn Apprdes ajow usas smosd uononp
-0id jj ‘mdino jo 1243] awes ayy sonpoid oy pasnbal aq m .:.x.x_-_
$59] 08 pue ‘sjuswisaoidusy jo weens Apeals e ajviodiodsw 0] Al
st Asauigorws ayy ing -ufiisap mau Ajeiuswepuny & jo :ﬁu 85-._
‘asn Ul Apreife 1w o1 sefluns Afeisucd @i Assutyorw jeuonippy
‘uenonpoid puvdxa 01 passAursl 3q (A zcoa..Eo.un ] u.c.:..ﬁ
1911 utwispun o1 Spua ssa00id SiYl JO $8300ns A ;2?5:
*98B2I0UY O] padnposd 513w
snidins jo yunowe 21 10§ sgissod NS 51 1 _cnwf_ H..w.oﬁ .h“_ H«Hﬁ
afem v Buruulm Ul pa2dons S1ayI0M J1 usag “rroon] smiding uo juads
3Q [ 3WN AOW NIOM JO SINOY JO JIQUIY il L AT [0 Ing) AW
-INOG | ATESSANQU SSA] UM DIIRIDOSSE 2 {177 51l L& pITpURS .w&.u
“Burtiom swes o uan “Aidrayd o 505 03 ues spoos Ifem
J1 TANATIONPOId UL 2SEAIOUL [RIDUAE k0 y14ta) ® s $sqenden e o1
S3NIDE YONiM IFEIUTAPR I3121NJ ¥ 0S¥ $i 212171 ING '30[2A IMO] ‘Ma
Y 103[Jal 0Y [iv] UM sadtxd puv Teimiirag ut Amis 01 mem Aoyl g3
001 poyiaw meu 3y 1dope o1 pacioy are sisyEndeEs Jayo se n_.stmE.
5531 2w0d3q [im siycsd-sedne yons yBnoyie ‘sigord reyfiy yonw
anatyor AT{RRiuT UEd anbIUYDIl MIU € 133usid OyMm Bmzﬂﬁaw auy
*Aouods ay)
Jo sired sapo vt sanbiuyaen vonanpoid mau Aeiuawepung Jo uones
dde a1 Uo paseq U3Aq ORI JATY UYL DU PILINISO SARY u.us
swicoq uo| 2y, wooq Fuo| 1811 Y JO SISEY I SeM PII[NSal eI
Lyanonposd up aseaIour AIEUIPIORNX? Ay pue ‘Ainjuad iusayda
o) yo pua ay1 1e Juuuids voilos o) parpdde )51 sem Aisunyoew .
"AlsungoRi Jo uonaNpoIIu}
ayy sem yBnosyiqealq [Ba1 SYJ ‘SISCO 1Y IND O PuUB ANpOWwUIo
yora 9ompoid 0} papsau inoge] jo Limuenb oy sanpal E:.au sisye
-ided *Ayananpoid siasom Suisearour Ag "pakojduwia aiem nux.ra
1Y Yorym Ut 533001d 1noqe] Ay FuInuojsuTIy UO Parjal JUIUNSIALY
Aressadou a1 projje pinod oym sisyendes ssoy ‘ABuiseesdug :
"PAUSNTIIYL SEM WIIEAS J[OUM Y} JO SOUDISTXS Panun
U092 3 2u0geq Awp Suppiom an jo fusp ap uo pasoduy aq o)
pey sy (#8af 181 peaidsapim pue JuBIW 05 Jwedaq voneodxs
-sadns s 01 uopsoddo  sisyiom ‘juenodun ol .w-u 1xou
atp y1om o1 s1e Lap 31 Suidasps pur Sunes sum swos 1se9) 18 puads
1SN SINPOM PUT SInoY $Z A[uo sey Aep i j ‘siumg st PRy SIQ Ing

SHNUOLIIPOLNW §




8 Microelectronics

The capitelist use of technology and werkers’ attempts to rebuild
their strength are illustrated by the history of the metal-working
industry, During each long boom, production has been based on tech-
niques which were developed in the previous depression. In the first
boom (1790-1815), the spinning machines and sieam engines were
built by artisans. In the next boom (1848-73), basic machines were
used aithough they stili required quite skilied fabour, By the boom
st the beginning of Lhe. iwenti¢in century (1896-1921), semi-auto-
matic machines that needed less-skilled iabour had been introduced.
And in the post-war boom (1945-74), assemblydine techniques using
labour with hardly any traiec 3 at all gave management an unpre-
cedenied degree of control over the oiganisation and intensity of
work.

The srtisars in the first beom had complete control over their
work. In the ncit hoom, epginesiing workers built up the Amalga.

mated Society of :nginger: “oonsed 1851) 1o contral the supply of
skilled workers and boycott enmiloy ers who refused thetr demands on
working conditions and pay, e~ b 1871 they were stiong enough

to win the nine-hour day. In tie year: before the first world war, the
exclusive organisation used to restrict the supply of skilled waorkers
had to be broadened to include the less-skilled who would otherwise
be used lo break the union’s strength, and from siatus-conscious
conservatives engineering werkers became some of the most active
members of a very militant working.class movement. During the
most recent boom, assembiy-line workers developed forms of
struggle thai were ofien based en informal arganisation in the plant
rather than the official union, and by the late 1960s and early
1970s, car workers in particular had become strong enough to
seriously iinit management contrel, Management began searching
for a technological solution, and cheap microelectronics are now
providing the basis for auiomatic devices ihat can be used either
instead of workers at key bottienecks, or selectively, 1o try and

isolate workers from each other and preveni successiul organisation
within a plani.

Restructuring and the long depression

There is then on the cne hand an underlying tendency for the rate of
profit to fall in the course of a long boom. On the oiker hand,
capitalist attempts to counter-act this through rationalisation are
likely te be blocked by the working class. The outcome will depend
on how successful workers are in developing formis of organisation

and struggle that are appropriate to the particular period of capitalist
development.

L]
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An actual Tall in the rate of profii doesn't lead 10 3 gradual

. decline in the economy because of the operation of the credit

- raw materials and sell

system, Companies raise capital through the -on—.n market; they buy
finished products on credit; they depend on
bank loans for shorier or longer periods. Consequently, future
profits may well have been 3::2:1_ belore ...Sw have been
produced. When the rate of profit declines, capitalists are ___S_u.E
try to inect their commitmenis by %awﬁu.mbw in some nous_zag..q
which is in limited supply. in 1974, the.crisis was preceded by wide-
spread speculation in property and raw materials. The result is that
s stagnating growth of production is nasked by an illusory growth
of exchange based on over-extended credit. .
“When the crisis breaks, the weakest capitalisis .
the economy contracts and commodities cannot be sid, ,
capitatists are forced 1o lay off workers. Uaemploymeni increases
gnd this makes it easier for capiialists io depress wages && .E_.
management to strengthen its authority ovei W Ef.,_,w. The ciisisis a
disaster for individua! capitalists since sometimss the exisience of
ever the biggest companies is threatened. Brivsh Leylaud only
survived after 1974 because it wes nationaiised. :_””.....22. :_m_nv, nave
an important fwaction in 3 capifaline econe'ny, The least ¢ .._”._SM
enterprises are purged, and cationalisation 1s imposed as the price 0
survival. e

In the iong depressions thar foilow the crises, capituiists are
forced to withdraw from the Jeast profitable sectors of the economy
and attempt to lay the foundations for a new period o EE.SEa
growth. This means ensuring that workers spend less time on
necessary labour and more time producing surpius value. i means
revolutionising productivity in thoss secior of the economy that
produce machinery and raw materials so thai they become cheaper
and capitalists will oaly need to lavest 2 smaller proportion of E....:
capital in means of productiosn. It alsc means %a.,.%:w. up the time
that it takes for capital to complete a circuit, froin being -%ua..ua
for means of production and labour power, :..3:«: the production
process 1o being sold so that the profit is realised and the capital re-
invested to produce yet more profit. This will affect offices, the dis-
tribution system, transport and communications and many other
sectors of the economy. .

During depressions, therefore, capitalists are impelled 10 search
for new forms of technology that can be used to restructure the
economy. Above all, they have to be able to overcome their aa_.o_...
dence on those sectors of the working class who have used their
position in the economy to build sufficient strength to acl as a

go bankrupt. As

other
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12 Microelectronics

by management and this has meant duplicating the production
process with a flow of paper in the office.

Office work has generally been organised on the basis of a
division of labour jn which managerial and executive work has been
performed, ...:...Q:SME_:_? by men, within g defined career
structure, and the mass of routine clerical labour has been provided
largely by women, Clerical work is labour intensive and much of the
technology in use, like the typewriter, has remained basically ._
unchanged for many years. This has caused a severe imbalance,
because while office employinent has grown and factury employ-
ment has declined, productivity has increased far more slowly in
the office than in the factory. The office has become a botleneck
in the process of profitabie growth and will therefore be a major
target of restructuring in the current period of depression. Micro-
electronic technology is being developed that will make it possible
to begin the process of automating the office. h

The largest employer in Britain is now the state, and many of its
workers are also involved in clerical work and other forms of labour
intensive work in which productivity has been fairly stagnant. State
workers were for many vears very poorly paid, but by the laie-1960s
unionisation had begun to take place and in the covrse of a series A
of struggles these workers managed to win large wage increases.
State workers now face cuts in the leve] of employinent and
attempts {0 increase their workload through rarionalisation and
increased management sunervision Arguments about the unpro-
ductive nature of state employment have been eagerly seized on to 4
Justify the cuts that are heing made.

Such argumens illustrate how, in a period of restiucturing like
the present, there are not only attacks on the strength of the most
well-organised sections or the working class, but also continuved
attempts to strengthen the divisions between Jifferent sections of
the working class so s to undermine any possibility of collective
strugple. The ideology of the male bread-winner is being revived to ]
explain why women should bear the brunt of unemployment and
there has heen a growth of racist immigration legislation. Govern.
ment economic policy is being used to divide employed from un.
employed workers and to isolate those workers who do fight back
by going on strike. It is in this atmosphere that anvone who does so
much as pause 1o consider whether or not the introduciion of new
technology is in their best interest is immediately denounced as a
Luddite.
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