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Science and the Labour Process

Richard Price

Mazine Berg, Technology and Toil (London: CSE Books 1979).
CSE Microelectronics Group, Microelectronics: Capitalist Technology and the
Working Class (London: CSE Books 1980).

Les Levidow and Bob Young, eds., Science, Technology and the Labour
Process (London: CSE Books L1981).

Mike Hales, Living Thinkwork: Where Do Labour Processes Come From?
(London: CSE Books 1980).

THERE IS A VERY IMPORTANT BOOK waiting to be written on the historical
relationship between science and the labour process. It is widely recognized
that the current revolution in microtechnology possesses serious implications
for the structure of the labour market and the nature of white-collar work, but
exactly where this {atest stage of labour process development may be situated
historically and how and why it is different from other periods of labour
process reorganization are not yet the subject of any serious investigation. With
the exception of Maxine Berg's Technology and Toil (a collection of docu-
ments), the books listed above are almost totally concerned with the relation-
ship between high technology, science, and the degradation of white-collar
work. And in many respects they portray a picture depressingly familiar to the
historian of capital-labour relations of the creeping proletarianization of skills,
of the subdivision and speed-up of clerical work, and of the use of machinery
— in this case the pervasive programmes of the computer — to secure a “real
subordination™ of labour. What is new in all this is the decisive extension of
this process from the blue-suited sons of toil to the mental labour (broadly
defined) of the white-collar professionat and clerical workers. Indeed, from an
historical viewpoint there i3 a supreme irony in the fact that the very process
that created security and separateness for the white-collar class is now the same

Richand Price, '*Science and the Labour Process,”" Labour {Le Travailleur, 11 (Spring 1983),
191-195.
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process that is battering down its protec-
tions and pretensions: it was the original
attempt by Taylorism to integrate scien-
tific organization into blue-collar work
that created the onginal need for manager-
ial mental workers.

One of the curiows, yet centrally
important, reflections that these books
suggest is the slowness with which sci-
ence has entered the labour pracess, Ever
since the industrial revolution the puten-
tial of science in the service of capital has
been clearly recognized. Yet the extent to
which that promise was fulfilted was
peculiarly variegated between countries
and incomplete within industry. [t was no
accident thar Andrew Ure was both an
industrial chemist and an early theorizer
of the way machinery could subordinate
the unruly hand workers, But the twao
sides of Hhis taients were never fully
meshed, and this was symptomatic of the
strange myopia with which British indus-
trial capital viewed the scientific world.
We need only recall the bitter fate of
Charles Babbage whose prescriptions for
tusing the discipline of science with
industry were ignored but who saw from
the bhepinning an intimate connection
between his  diabolical  calculating
machine and the regutarity of habits
which every industriafist sought to instiil
in his workforce. Science remained dis-
tant from the labour process: every manu-
facturer, recommended factory owner
James Montgomery in 1836, must know
all the details of the factory, but innova-
tion — the prerequisite of the scientific
approach — was discouraged for fear that
it disrupt the delicate balance berween
order and anarchy that was the nature of
factory organization.' Indeed. it seems
likely that no real distinction was made
between scientific knowledge and techni-
cal know-how: combining dyes in a calico
print  shop obviously possessed a
chemistry which people like Ure might
lecture or or wrile books ahout, but this

' Berg. Technology and Toil, 58-62.

bore little relationship to the actual pro-
cess by which that knowledge was used or
modified. Britain, of course, was an
extreme case in the way that industrial sci-
ence was hardly disvinguished from learn-
ing by doing. In Germany, things were
very different; the 30 or so technical uni-
versities in 1872 contrasted sharply with
the sixteen students reading chemistry at
Cambridge. And the results were to show
in the rapid development, for example, of
the new coal-based chemical industry in
Germany whilst Britain st meandered
along using the old-fashioned alkali-salt
processes for her dye-stuffs. Just as Napo-
leon had marched to Moscow in Yorkshirg
woollens. so the British Expeditionary
Force sung its way to the Western Front in
German khaki dyes.

War, of course, was the most powerful
integrator of science and industry, deci-
sively shifting the emphasis from pure to
applied research which, as Edward Yoxen
argues in his essay in Science, Technology
dnd the Labour Process, s directed by
large research foundations in the interest
of capitalist priorities.” But already by
World War I, a second stage in the rela-
tionship between science and the labour

process had been opened with the
Taylorist  application of  scientific
principles  (through  pseudo-scientific

methods) to the organization of work.
This stage had two important character-
istics — both in need of historical investi-
gation. In the first place, the distance
between science and industry was nar-
rowed by the deliberate substitution of
research and development for technologi-
cal tinketing. Taylor's own experiments
with high-speed cutting steel illustrate
this. Second. there was a consegquent
emphasis on the clear separation between
manual and mental labour with the effont
to subordinale completely the actual doing
of the work 10 a rationalized control deter-
mined by caleulations and decisions exter-

® Yonen, “Life as Productive Force: Capitalis-
ing the Science and Technology of Molecular
Bielogy.”
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nal to the workplace. In the engineers’
economy of Taylorist fantasy, there lay a
clear distinction between science and per-
formance whick had not been extam
before and the responsibility for the deter-
mination of how 10 perform lay in the
mental world of the whitg-collar class
from scientists through managers to
clerks. The central theme of most of the
books listed above shows how it is pre-
cisely this group that is now undergoing
its own Taylorist transformation as the
microelectronic revolution enters not only
into industry but also into the white-collar
world of low-level office work and the
highly sophisticated work of mathemat-
icians. The development of software pro-
grammes for stress analysis of air frame
structures, for example, means that the
memtal labour of mathematicians is poten-
tially as replaceable by computer as is
hand-held spot welding by robotics.®

The sources of this third stage of the
relationship between science and the
labour process are, of course, varied and
are not to be found in the internal
dynamics of the labour process alone. But
the material of these books suggesis two
particular features of the labour process
that are common to other periods of
change. In the first place, one result of the
Taylorist separation of mental and manual
labour was to allow white-collar groups to
secure avtonomy through their possession
of knowledge. Pre-conceptualizing was
the essence of this Taylorist division, but
if it removed discretion from the craft
worker, it shifled it into the head of the
mental “craft™ of the intellectual worker.*
Thus, just as artisans in early industrial
society remained only “formally” subor-
dinate so now this formal subordination
was replicated amongst the mental labour-
ers. Indeed. securing the real subordina-
tion of the craft worker could only be
achieved by allowing white-collar work-

* Mike Cooley, "The Taylorisation of Intellec-
tual Work,” in Levidow and Young, 47.
‘ Hales, Living Thinkwork,
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ers an autonomy denied to the skilled art-
isan; the condition of blue-cetlar subordi-
nation by science was the development,
over time, of white-collar “craft control.”
Naturally, for reasons 100 complex even to
mention here, the political consequences
of this white-collar control were vastly
different than they were amongst the tradi-
tional working class. But it is unsurprising
that as control has been undermined by
microtechnology, so a certain (but by ne
means umniversal) radicalization of white-
collar workers has cccurred. The comput-
erization of bank operations in Britain, for
example, stimulated a growth of union-
ization as bank workers lost their putative
middle-class status and has led to the con-
sideration of such blue-collar problems as
how to control redundancies.®

Perhaps the best example of the
growth of a craft control amongst the
white-collar sector is that of the computer
programmers whose key role as concep-
tualizers and depositories of the mysteries
of the craft during the early stages of the
computer revolution rested upon their spe-
cific knowledge of how most effectively
1o manipulate the technical forces of pro-
duction — how to make the hardware do
what was required of it. At this stage,
which lasted until the mid-1960s, each
programme was specific to its task and
hardware component and, significantly,
programmers replicated “craft” behaviour
in their general lack of respect for higher
management — although this was
reflected far more in job mobility and
individualized freedom than it was in the
collective solidarity typical of traditional
crafts. How far the impetus for the
removal of this kind of discretionary
power derived from the problems of man-
agerial control is unclear; it was certainly
an issue managers were concerned with in
the 1960s, but the development of univer-
sal software languages like COBOL was

* CSE, Microelectronics, 108.
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first undertaken in response to military
needs.® It was this that effectively frac-
tured the craft division of labour in pro-
gramming, removing the need for pro-
grammers to know anything about the
hardware applications of their work and
routinizing much of the production of
software into mere keyboard operalions.
Like all de-skilling processes, this one has
been far from vnilinear or unambiguous in
its results: the craft has been fragmented
by an increasing division of labour into
unskilled data base workers and an aris-
tocracy of systems analysts whose design
and production of large software projects
still constitutes a high-cost, low produc-
tivity bottteneck.” Nevertheless, this rep-
resents a further division of mental and
manual labour in  whits-collar work
between those who perform routine tasks
in a style and at a speed determined by the
technology and those who conceptualize
the process.

This division may be seen most pur-
ticularly in the application of the chip rev-
alution to office and clerical work which
is now undergoing a Taylorization remi-
niscent of that of blue-collar work early in
the century. Clerical work has always
been labour intensive: as service indus-
tries come to constitute the largest sector
of capitalist economics, the productivity
bottizneck of clerical labour assumes
increasingly serivus proportions — and
this provides the second labour process
imperative to apply the new technology.
Theoretically, the copy typist, for exam-
ple, should be able to produce 1750 lines
per day; in fact, the average output
amounts to 250. Much of this is duc to the
diversity of job responsibilities — from
buying the boss’ sucks to photo-copying
— and to the fact that the typewriter will
only go as fast as the operator makes it,
The “paternal™ and patriarchal basis of

§ Joan Greenbaum, n the Name of Efficiency
{Philadelphia 1979); Mike Duncan, “Micro-
elactronics: Five areas of Subordination,” in
Levidow and Young, 188-9,

' CSE, Microelectronics, 31-40.

discipline in the office is hardly an ade-
quate instrument of productivity depend-
ing as it does on flattery, coaxing and per-
suasion. The application of computer
technology promises te introduce a more
rationalized division of labour and time
and move clerical work towards a continu-
ous flow production basis with a recom-
posed higrarchy of skills which will
endow lop secretaries with supervisory
and administrative responsibilities. 1n
many places this has already occurred;
isolated from others in a cubicle, receiv-
ing instructions over headphones, trans-
fixed to a Visual Display Terminal, the
modern  secretary resembles the line
worker in all save her white blouse. One
consequence has been the appearance of
industrial illnesses in the office: leg
cramps, eye strain, back and neck pains
suggest the shortening of clerical work
life; the bottle of aspirin teaditionally kept
in the desk is no longer for the boss." As is
not uncommeon in periods of technological
change, the secretarial labour market has
continued to expand and the camputer has
not implied a shrinking of clerical
employment; ironically, its main etfects in
the office may be to create redundancy
amongst managerial staff. But where the
new technology has been applied to tradi-
tional industrial jobs. as in printing, its
labour saving putential is only tov evi-
dent.

A similar, though more painful,
shake out of labour is now occuring in
the auto industry where robotization and
computer-controlied avtomation are now
part of a thorough reorganization of tie
labour process. In this case, the choice of
techniques {anticipated and known sbout
for 30 years) was stimulated by the com-
bined effarts of tightened product markers
and the labour militancy of the late 19605
and early 1970s. The ¢learest example of
this process is the introduction of the
Digitron assembly line by Fiat at Turin
which involves the complete computer-

* Washington Post, 8 November 1982, 15-17.
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ization of the assembly of body and
engine units and allows management 10
monitor more completely production flow
from an external source. These kinds of
changes were begun in the 1960s and were
accompanied by a judicious composite of
labour policies which allowed a final
showdown with labour to be avoided uatil
1980. ln the meantime, however, these
changes emphasized again how micro-
technolegy was Taylorizing white-collar
work as command responsibility was dis-
placed from the foremen and middle man-
agers into the computer machines. Work
stations linked to a central computer
which monitored all stages of the work
process removed the traditional function
of furemen us coordinators of production
and communicators of information. But
the response of these white-collar groups
i5 by no means as predictable as that of
traditional ¢raftsmen. At Fiat, for exam-
ple, a fragile unity betwecn middle man-
agement and line workers that had devel-
oped during the 1970s crumbled in Octo-
ber 1980 when (he former helped to break
the strike as part of a bargain with man.
agement which involved greater loyalty
from foremen in return for increased secu-
rity.¥

As these books amply demonstrate,
the key feature of microelectronics is the
scope that it offers for the removal of dis-
cretion and conceptualization of work into
the highly specialized and technical cate-
gories of scientific workers, Historically,
the theme itself is not new, although the
scale and areas of its intrusion may be. It
ts as well to remember that the self-acting
machinery of the early industrial revolu-
ion contained the same implications
which Taylorism sought to realize through
burcaucratic organization, And we should
alsp beware of viewing this as anymore
thoroughgaing a revolution than previous
efforts to infuse production with science.
Not only has it reproduced similar pat-

? Marco Revelli, “*Defeat at Fiat,”” Capital
and Class. 16 (Spring 1982).
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terns in the division of labour as in the
past, it has also ensured the expansion of
archaic forms of production to comple-
ment the advanced sectors. Thus, within
the computer industry itself the high-cost
intellectual labour that still characierizes
much software production is paralleled by
the intensive production of the silicon
chips in Jow-cost areas of the third world,
Numerical control in engineering may be
used to permit the introduction of mass
production into machine tool manufacture
but in Norway and Sweden some efforts
have been made to gain control over the
introduction and utilization of the new
technology, and in ltaly high technology
engineering has flourished in a recon-
stituted domestic industry organized and
run by artisans,’® Within the same com-
pany, the world wide division of labour is
often reproduced. The notorious photo-
processing firm of Grunwick, for exam-
ple, possessed highly computerized chem-
ical and accounting departments which
permitted the rapid turnover essentizl to
its competitive success. But the seasonal
nature of the work discouraged an equiva-
lent investment in computer technology
for the sorting and billing of the mail-
order film and in these sections low-paid
Asian women worked under Dickensian
sweat shop conditions. '

It is observed several times in these
books that microtechnology contains the
potential for a structure of work that is
less centralized and more democratic: the
technology itselfl does not dictate new
kinds of de-humanization. How it is used
is 2 matter of social choice and in this
respect, too, we may expect to see the
struggles of the past to be reflected in those
of the present and the future.

19 Charles Sabel, Work ard Politics. The Divi-
sion of Labor in Industry (Cambridge, Mass,
1982), 220-30: CSE, Microelectronics,
52-6.

‘“ Les Levidow, “Grunwick: The Social Con-
tract Mects the 20th Century Sweatshop,” in
Levidow and Young, 139-46.



