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Bill Knox
University of St Andrews

Technology and Toil
in Nineteenth-Century Scotland:
an overview

Creativity is an essential aspect of what it means to be human. We can
choose to express this creativity in works of the imagination, such as
writing poetry, composing music or painting pictures, but we can also
express ourselves in other forms of activity which are perhaps less eso-
teric, however still imaginative, such as building bridges, making furni-
ture, constructing railway engines, landscaping gardens, and so on. Work
then is essential to human existence; it provides outlets for our creativity;
it provides a basis on which to build social relationships with other people;
and collectively it develops the material basis for a civilised society. The
impulse towards creativity exists in us all; however, in a capitalist society
the mental and physical energies used in the creative process have been
transformed into a commodity subject to the laws of supply and demand.
Work in this context is based less on voluntary impulse and more on
involuntary compulsion. The majority of us simply must work to live.
Human beings devoid of ownership of capital must sell their labour
power to those who do. From this basic economic premise Marxists, such
as the hugely influential Harry Braverman in his ground-breaking book
— Labour and Monopoly Capital (1974) — have claimed that there exists a fun-
damental conflict in modern society between those who sell their labour
and those who buy it; in other words a class struggle. In the workplace
this struggle coalesced round the question of skill. Braverman argued
that there was basic imperative within capitalism towards the deskill-
ing of the working class and in his book he sketched a transition from
production regimes dominated by scientific knowledge and craft skills
of workers to a situation in which management exercised full control
over the knowledge and design of the production process. There were
three key elements in the transition from control to subordination; firstly,
there was a total divorce of mental and manual labour — separation of
conception from execution; secondly, and more important, the labour
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process was made completely independent of the autonomy, creativity
and ability of the individual worker; and, lastly, capitalists or manage-
ment functionaries assume control over every step of the labour process.
Advanced capitalism thus was actively proletarianizing workers, manual
and white collared, in order to cheapen the cost of production and, at
the same time, weaken worker resistance to capitalist control through de-
skilling. However, unknowingly it was also creating its own gravediggers.
The ineluctable trend towards homogeneity and degradation of labour
were important agents in class formation. By eliminating the divisions
between workers at the site of production and consequently in the wider
society, the development of capitalist technology and modes of labour
organisation and discipline associated with it was creating a working-class
solidarity which would eventually lead to the overthrow of capitalism by
the proletariat.

At a theoretical level Braverman was not without his critics and a number
of telling questions were raised regarding his methodology and his theo-
retical shortcomings. Although space does not allow for a deeper ana-
lysis of Labour and Monopoly Capital, perhaps the most damning criticism
is that for a Marxist he almost neglects the role of class struggle in the
workplace, the role of gender in mediating that struggle, and, finally, the
role of markets and products in modifying the extent to which deskilling
can be carried. Some critics went as far as to argue that the nineteenth-
century workplace far from being a site of conflict was instead a terrain
of compromise. Given the uneven development of industrial capitalism,
the nature of work patterns remained disjointed and haphazard and far
from being deskilled many workers were able to retain a large measure
of control over the work process. The labour intensive methods favoured
by employers, and the highly differentiated products markets they ope-
rated within, ensured that skill remained at a premium throughout the
nineteenth century. Consequently, the scope employers had to deskill was
limited, and because of this, they went out their way to nurture them
(Joyce, 1984).

Taken as a whole this critique amounted to a complete rejection of
Braverman’s theory of deskilling and, as a consequence, a denial of the
Marxist concept of class struggle as the determinant of power and author-
ity in the sphere of production. By shifting the focus of the historian’s
concerns away from the arena of class conflict to the terrain of com-
promise, industrial relations could be analysed in terms of a search for
a mutually reciprocal agreed set of rules and codes of conduct, rather
than a struggle over the distribution of the social product. Patrick Joyce’s
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notion of “reciprocity” became the key term in the new social histories
of the workplace.

Thus, there exists an ongoing debate between Marxist and revision-
ist historians regarding these fundamental questions of class and power.
But where does Scotland figure in these debates? Unfortunately, only in
passing; which is rather bizarre given the rapid expansion of coal, engi-
neering, iron and, especially shipbuilding in the second half of the nine-
teenth century, which resulted, in the west of Scotland, in the greatest
concentration of skilled workers anywhere in the world with the possible
exception of the Rhur. Glasgow became the second city of the Empire
and the west of Scotland its workshop. Scotland thus is an ideal location
for the study of the relationship between technological change and skill.
In examining this relationship it is perhaps convenient to divide the years
1800 to 1914 into three periods; firstly, 1800-1850, which was defined
by the growth the of the cotton industry; secondly, 1850-1880s, which
witnessed the rise and prominence of heavy industry; and, finally, 1880s
to the First World War, which some historians have described as a second
industrial revolution (Mann, 1983).

The years between 1800 and 1850 witnessed a transformation in the
social relationships in industry. The class structure became more clearly
defined as industry grew in size and a growing chasm developed between
masters and men. This was most visible in the cotton industry, but it also
was seen in trades which had a pre-industrial origin. The major change
taking place in the cotton industry was the mechanisation of spinning
and the growth of factory production. The introduction of the steam-
powered spinning mule reorganised production by marginalising the role
of female spinners and downgrading them to ancillary or supplementary
work, such as piecing. By establishing an informal apprenticeship system
the male spinners were able to control the supply of labour and to a large
extent (in periods of expansion) the rate for the job. Advances in tech-
nology, therefore, increased the power of the male cotton spinner, and
employers retaliated by tightening industrial discipline, such as the use
of fines for breaches of managerial designed codes of working (Fraser,
1976), which led to strikes and the formation of trade unions in the
1820s. However, male dominance of the labour process in spinning was
only achieved at the expense of women spinners and those males outside
the kinship and friendship networks of the mule spinners.

If the tensions in the spinning mills emerged over questions of control
and discipline, in the skilled trades the issues tended to be connected
with specialisation. Shoemaking underwent a complete reorganisation
of the division of labour with the cutting out of the leather and the
sewing together of the uppers established as separate operations (Gray,
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1976). The millwright’s skills were broken up into a series of sub-divided
tasks requiring a separate worker to perform them; a phenomenon that
led to the creation of the modern engineering industry. Planers, fitters,
turners, borers, and so on, were trained to carry out a portion of the
millwright’s craft (Burgess, 1970). In the building industry there was
also a drive towards specialisation of labour. The trade of carpenter and
joiner and that of plumber / glazier / painter were broken down into
constituent parts (Book of Trades, 1862). Finally, in the coal industry a
massive expansion took place as a result of the boom in iron production
in the 1830s and 1840s. Large integrated coal and iron consortiums such
as Bairds in Lanarkshire developed as a result, forcing many previously
independent coal workers into waged labour. Although the majority of
employers could do little to control the labour process underground due
to the dispersed nature of coal-getting, the large companies were able to
introduce an early version of the longwall method of coal production
(see below) which reduced dependency on skilled colliers and intensified
supervision of worker performance (Campbell, 1979).

However, the intensification of the division of labour did not neces-
sarily end on-the-job control and because of this a certain amount of
autonomy continued to be enjoyed by many skilled workers. Edinburgh
stonemasons let their hammers fall without striking if time was called
as an assertion of their right to control their own pace of work. In the
building trade, bricklayers’ labourers were not allowed to use the trowel
(Morris, 1983). This also applied in the coal industry, in spite of mana-
gerial attempts to tighten industrial discipline. The dispersed nature of
coal-getting made supervision difficult especially in the smaller concerns
and this left the colliers with a degree of responsible autonomy unknown
to most industrial workers. But the changes which had taken place in
Scottish industry generally ensured that no one occupation controlled
the labour process in the way that, say, the shipwright in shipbuilding, or
the millwright in engineering, had done. Thus employers were more able
to challenge historically sanctioned wage rates and privileges and subject
craftsmen to competition from ‘half bred’ men, as well as using down-
turns in the trade cycle to further this strategy.

The first half of the nineteenth century has been described as the
“age of manufacture”, but another way of describing might be the “age
of uncertainty”. These insecurities did not disappear after 1850, but in
the third quarter of the nineteenth century technological change did
not appear as threatening. The expansion of the economy brought with
it not only more jobs and higher wages, but also new products, which
called on an even greater demand for a variety of skills. However, even
within this optimistic period of expansion there were industrial casualties.
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Cotton was perhaps the most affected by technological innovation with
the introduction of the self-acting spinning mule, which was gradually
appropriated by female spinners. Similarly, shipbuilding experienced pro-
found redistribution of skill and heightened the division of labour with
the change from wood to iron and, later, steel construction. As a result the
shipwright was marginalised, but the change in material created a highly
skilled class of metal workers, whose job it was to shape, bend and join
hot iron plates. However the new sub-division of labour meant that no
trade was capable of controlling the work process. As W. C. Steadman
putit:

In the building of the hull of an iron ship, the work which

in earlier times, would have been done by one man [...] is
now divided up amongst men in several branches, such as
platers, riveters, holders-up, putters-in, drillers. What

have originally been branches of one trade, have now become
distinct trades in themselves. (Steadman, 1893)

In other trades changes were confined to the reorganisation of pro-
duction, which increased firm and product specialisation, and furthered
intensified the division of labour. In engineering local specialisms began
to emerge in the 1850s and 1860s. Bertrams in Edinburgh was already a
noted manufacturer of paper-making machinery by the early 1850s, and
engineering firms in Leith specialised in marine engineering (Gray, 1976).
In the Glasgow area, locomotives, textile machines and marine engineer-
ing were specialised product lines. As the president of the Institute of
Mechanical Engineers put it 1874: “within the last few years [...] the
business of mechanical engineering has divided itself into distinct bran-
ches so that the locomotive builder is little more than locomotive builder”.
The decline of the multi-product engineering workshop reduced the need
for all round skills; indeed, it was rare after 1850 for apprentices in large
workshops to be trained in all aspects of the engineer’s craft and they
became specialised as either fitters or turners (Knox, 1980). In the coal
industry most of the innovations introduced in this period were aimed
at improving the transport of coal from the coal face to the pithead.
Employers concentrated on reducing or restricting the autonomy of the
colliers by tightening industrial discipline through the employment of
more supervisory workers and introducing new contracts which made all
agreements terminable on a day’s notice (Campbell, 1979).

Outside of the cotton industry, the technical improvements in this
period were not in the main labour-displacing. The element of ‘craft mys-
tery’ was still in many trades a tangible factor giving the worker a measure
of control over the planning and execution of his work, something which

| 69



ETUDES ECOSSAISES 12

was enhanced by the noted unwillingness of Scottish employers to mar-
kedly alter the capital/labour ratio due to recurring problems in world
markets. Thus the control of labour was of much more concern to
employers and various novel forms of subordination were introduced;
directly through the use of foremen, and indirectly through the use of
internal sub-contracting and paternalism (Knox, 1999).

If the third quarter of the nineteenth century was one of consolida-
tion and specialisation, in contrast the period 1880 to 1914 saw rapid
and far-reaching technological change. These changes were triggered by
rising labour costs, falling productivity, high interest rates, the increase
in foreign competition and the decline in overseas demand. This placed
pressure on employers to rationalise production and intensify the exploi-
tation of labour. Economic expansion was, therefore, linked to improve-
ments in technology and labour management, and the magnitude and
profoundness these changes inspired created a fundamental rift in the
social relations and structure of Scottish industry, which had important
knock-on effects for the growth of trade unions and the tempo of indus-
trial relations.

The chief characteristics of this “second industrial revolution” were:
firstly, the introduction of new semi-automatic machinery in coalmining,
shipbuilding and engineering; secondly, the increasing use of unskilled
and semi-skilled labour in trades hitherto the preserve of skilled wor-
kers; thirdly, the adoption of a rudimentary system of standardised and
interchangeable parts; fourthly, the predominance of the factory over the
workshop as the primary unit of production; and, finally, the introduc-
tion of aspects of Taylorism, particularly the premium bonus system,
and new specialist categories of labour concerned with the design and
planning and supervision of production. These changes also impacted
themselves on the social relationships of production and on the various
methods of manufacturing consent in the workplace for the imperatives
of capital. But it is important to note that it was not simply heavy industry
that was affected by changes in this period; smaller scale trades such as
granite polishing, trawling, and so on, were equally affected, although,
perhaps, not as profoundly as, say, coalmining.

But how did the technical revolution impact on workers? Again the
impact varied from industry to industry. Engineering was at the cut-
ting edge of technological change. The importation of semi-automatic
machine tools from America transformed the role of the turner to one of
preparation. Turners found that the new capstan or turret lathe reduced
their work to fixing the precise rotation of the cutting edges; thereafter,
the machine was operated by semi-skilled handymen. Even the fitters,
whose work of rectifying inaccurate workmanship was less affected by the
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new machinery, found themselves under pressure. Semi-skilled assem-
blers and erectors usurped the assembly work previously the remit of the
fitters, and, as a result, there was a multiplication in the number of fitters’
assistants and boys in the engineering trade (Levine, 1954). As Harry
McShane, referring to his time in Weir’s engineering works in Glasgow,
put it: “every morning each man knew the job he was going to do during
the day. The jobs were so ridiculously simple that anyone could do them”
(McShane and Smith, 1978). In these circumstances apprenticeship dege-
nerated into a form of cheap labour as the number of apprentices rose
and the content of training declined. The lack of job satisfaction led to
not “more than 50 to 55 per cent [of Glasgow apprentices| completing
their time and obtaining first or second class lines” (Scott, 1906-1907).
The complementary trade of shipbuilding had less scope for innovative
methods of rationalisation. Trade fluctuations continued the emphasis on
labour-intensive production methods. However, in the larger yards there
was the introduction of the pneumatic rivet machines which allowed
the employers to make greater use of apprentice labour. A factory ins-
pector in Glasgow noted that: “Jobs formerly done by journeymen can
now with [pneumatic] tools be undertaken by apprentices.” (Levine,
1954). The change from iron to steel shipbuilding also led to a “signifi-
cant decrease in the level of skill of both platers and their helpers” as the
manipulation of cold steel plates proved easier than dealing with heated
iron plates (McClelland and Reid, 1985).

Similar encroachments into skilled work were experienced in other
trades. Coalmining was increasingly subject to mechanisation, with
22 per cent of coal in Scotland in 1913 cut by machine. In addition, the
“pillar and stoop” method of coal-getting was abandoned in favour of
the longwall method, which allowed for greater supervision of the work
group; a change that led to the erosion of the independence of the tra-
ditional bred collier. Woodworking trades in the construction industry
witnessed the extension of the use of prefabricated fitments; the mass
production of manufactured earthenware sanitary products decreased
the skills needed by plumbers by simplifying the task of putting the work
together; and, finally, in stonework the practice of dressing the stone at
the quarry, the arrival of the pneumatic chisel and other cutting devices
undermined the work of the mason by no small degree (Dearle, 1908).

The reorganisation of production and the encroachments by machi-
nery into the realm of skilled handwork can viewed as part of a general
process of intensifying the exploitation of labour by capital. This was
furthered by the introduction of electric light which made shift work
more common; as a result, excessive overtime working became a pro-
blem for trade unions in this period. For example, workers in the employ
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of the Glasgow and Southern Western Railway worked on average in
the winter months of 1890 four hours and forty-eight minutes in excess
of the normal ten-hour day (Bagwell, 1985). Tighter work discipline
also followed. In engineering, for instance, the lock-out of 1897 won for
management not only the right to control the labour process, but also
to introduce new methods of supervision and a new incentive bonus
scheme. By 1914, 46 per cent of fitters and 37 per cent of turners were
on piece-rate payments, compared to only 5 per cent of all engineering
workers in 1886 (Hobsbawm, 1964). Added to this was introduction of
the premium bonus system, which involved the measuring and recording
of job times by stopwatch. W. X Watson, in his autobiography, high-
lighted the degrading aspects of such a system for time-served men,
when he recalled that:

The plant started up before time, and one had to get down
to the job immediately the hooter ceased; feed and speed
bosses were employed to see that this was done. Iixed to
each machine was a chart indicating the speeds to be
employed, and the feed and speed men, armed with
feedmeters, perambulated the shop to ensure both men and
machine were working to their utmost capacity. We were

not allowed to grind our own tools [...] When starting a man
was given six standardized tools, ground to theoretic angles
on special machines, which were changed for new ones

when worn. Notices were posted forbidding any man to
leave his machine or vice — labourers were to be sent to the
stores for tools and tackle. We were not supposed to leave the
job under any pretext — even the toilets were without doors for
casy inspection. (Watson, 1935)

Although the picture so far is one of increasingly real subordination
of labour to capital, as Bryn Jones points out, “management cannot
construct de novo, the conditions under which labour is to function™, as
there is always a bargained context, which is fluid and dependent on
the balance of power in the workplace (Jones, 1982). Additionally, the
ability of management to control the labour process was constrained by
the highly differentiated product market for Scottish/British goods. This
made it difficult for employers to implement techniques of mass produc-
tion: ships, machines, railway engines, boilers, and so on, all had to be
constructed according to the needs of the purchaser. In the consumer-
orientated trades, such as the building industry and jobbing printing, the
one-off nature of much of the work also imposed limitations on the use
of labour-saving technology and, as a result, workers retained a measure
of craft control.
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The subordination of labour to capital was, thus, never complete.
Foucault’s Panopticon was never realised. The incompleteness of subor-
dination and the continued control exercised by many workers over some
aspects of their working lives has, however, led some social historians
to dismiss the impact of these changes on workers’ (particularly skilled
workers) consciousness, as well as to play down the level of conflict ema-
nating from them. As Patrick Joyce puts it:

Employers were motivated neither by a desire to deskill or
subordinate the worker, nor to introduce the most

advanced technologies [...] the nature of labour and product
markets, the operation of inter-capitalist competition, and
the resulting reliance of workers, together always with the
very important matter of cultural representations capital and
labour had of themselves, and each other, often led to the
adoption of a modus vivendi between the two sides, to areas

of compromise and co-operation in which capital ceded to
labour the “control”. (Joyce, 1984)

Although industry cannot be depicted as a system of social relations
based on permanent internecine struggle, and although compromise as
much as conflict was written into the relationship between capital and
labour, the period 1880 to 1914 stands out because of the scale and
velocity of change, which “moved the question of intensified work to a
general level of experience” (Price, 1984). The threats implicit in the re-
structuring of workplace technology and social relations to the status of
the skilled worker were acute since any downgrading not only affected his
income, but also his standing in the community. As Alain Touraine ¢t al.,
have argued:

Protection of occupational autonomy is a defence both of

occupational culture and of a communal way of

experiencing work. Workers [...] [oppose]| output norms

not only to avoid excessive speeds of work, but also because

pace destroys pride of craftsmanship in a “good job”. (Touraine et al., 1965)

The trend towards specialisation of skill and the increasingly regi-
mented work experience was lamented by craftsmen writers such as
W. . Watson, exactly because it struck at notions of craft pride, and held
out the unenviable prospect of an end to traditional artisanal culture. It
was this as much as anything that did much to stimulate the remarkable
level of industrial conflict in this period (Kenefick and Mclvor, 1996).

Work in the course of the nineteenth and early twentieth century
underwent significant changes in Scotland. The all round skills of the
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pre-industrial craftsman were destroyed or recomposed in a new divi-
sion of labour. The shipwright gave way to boilermakers, platers and
riveters, and a host of lesser trades; in engineering the millwright’s skill
was broken into a series of new skills, mainly fitting and turning; in
coalmining the independent collier was gradually superseded by a host
of unskilled machine labourers in what was a new division of labour
based on the longwall method of coal-getting. There were also as we
have seen profound changes taking place in lesser trades, such as printing
and plumbing. Added to this were the important changes in industrial
discipline which made work increasingly dissatistying to the skilled male
worker. Did all this mean that the working class had become deskilled?

The answer depends on how one might define skilled. Specialisation
meant that there was less to learn and the length of the apprenticeship was
reduced accordingly from seven years to four or five. The tasks performed
by the skilled man were also becoming more routine and predictable and
therefore the innovative and imaginative approach to onsite problems
was less a necessary attribute of the time-served man. Dissatisfaction
with working conditions and new payments schemes was evident among
skilled workers across the board. But it must be remembered that notions
of skill are nostalgic; each generation is seen to be less skilled that the
previous. Moreover, although some skills disappeared in the course of
the nineteenth century, for example, handloom weaving, other skills were
created by changing technologies. The introduction of electric light into
the coalmines created a new class of highly skilled maintenance men.
In engineering, although the new machinery eroded the skills of fitters
and turners to that of mainly preparation, the expensiveness of the new
machines meant that training was still necessary, since unskilled labour
could easily ruin work and the machine. As M. L. Yates explained:

The complexity of modern industry, increased production speeds and
improved organisation, mean that the worker is kept closely to his tasks. These
still require in many cases for their satisfactory completion close concentra-
tion on the part of the intelligent man who has spent years acquiring the
necessary skill. (Yates, 1937)

There was clearly then no linear trend to deskilling as argued by
Braverman, rather each industry, each trade, has its own narrative of
change and diversity.

Revisionist historians such as Patrick Joyce and Alistair Reid would
argue that these stories confirm their view that skill was preserved and
nurtured within the changing economic and technological regimes of
nineteenth and twentieth century capitalism. They also confirm the

74 |



TECHNOLOGY AND TOIL IN NINETEENTH-CENTURY SCOTLAND: AN OVERVIEW

divorce between workplace and the world of politics. For if the history
of workplace relations is the story of the acceptance of the workers of
the rights of private property and the unsocial ownership of wealth, then
how far did the legitimisation of property also signify acceptance of the
major institutions of liberal capitalism? If the answer is one of affirma-
tion then the political story of the working class can, therefore, be written
as voluntary incorporation rather than as class struggle. The problem is
that it is empirically impossible to verify the relationship between the two
worlds, although in saying that it might be possible to establish a number
of indirect and broad connections.

In spite of the general reduction in working hours that took place
in the nineteenth and early twentieth century, people still spent a consi-
derable part of their daily lives in the workplace. Average hours for a
skilled man were about fifty-four a week in 1900, but with overtime it
might be much longer. Railway engine drivers and guards spent around
seventy hours a week at work. The inner life of the workplace and
the relationships built around it deeply embedded themselves in the
consciousness of the worker. Moreover, since it was work and the status
it conferred on a worker which provided him or her and family with a
place in the wider society of working-class communities, the importance
was multiplied in complex ways. The removal of the foundation of that
status and the income that underpinned it was enough to drive displaced
workers to seek a modicum of protection from the state. Thus, the pur-
suit of economic and social security involved them in political struggles.
Furthermore, as changing work regimes impact themselves on wages and
status, workers are normally moved in the direction of trade unionism.
Although greater union densities do not make industrial conflict any
more likely, during periods when production systems are changing and
profoundly threatening inherited skills the conflicts that erupt are on such
a large-scale they assume a highly symbolic nature. This is because they
are not confined to simply to the specific work group or groups involved
in the dispute, but engulf whole communities. Alan McKinlay’s work on
inter-war shipyard riveters has shown how important kinship networks
were, not only in terms of recruitment to the trade, but also in enfor-
cing solidarity during periods of industrial struggle (McKinlay, 1989).
In major industrial set pieces, such as the engineers’ lock out of 1897,
this may have also involved the worker community in an encounter with
the state in the presence of the police; normally seen by workers as pro-
employer. Dealing with the sharp end of the state’s coercive arm inevi-
tably produced a politicising impact on the local community.
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Thus, the workplace cannot be written off” as having no relationship with
the world of politics. As industrial relations became increasingly politi-
cised by the state from the late nineteenth century onwards workers in
struggle were drawn into politics whether they liked it or not. Central to
this process of politicisation were the changing technological regimes in
industry which threatened the livelihoods and status of skilled workers
and drove them to seek the protection offered by collective solidarities.
From here emerged the Labour Party and engagement with independent
parliamentary activity.
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