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ABSTRACT OF THESIS

TITLE: MECHANISATION AND THE MINER: WORK, SAFETY AND LABOUR
RELATIONS IN THE SCOTTISH COAL INDUSTRY, C. 1890-19309.

The aim of this research is to fill the gap in the current historiography of the
labour process and industrial relations on the impact of new technology on the
work process. Invariably, when considering mechanisation in the coal industry,
the existing literature usually glosses over the topic referring to the numbers of
machines in use and the percentage of output produced. Little in-depth research
has been undertaken into the way these new processes changed the work of the
miner, the effect on safety undergroundand the effects that these innovations had

on labour relations in the industry.

The thesis probes the way mechanisation affected the work of the miner.
Consideration is given to deskilling, loss of control at the point of production,
intensification of the work process and employment. The findings show that
although some mineworkers increased their skills the vast majority experienced a
downgrading in skill. Employers used new technology to erode the control
miners had in the mines. Mechanisation led to an intensification of work effort.
Mechanisation proved a doubled-edged sword for employment opportunities.
Employment increased in the earlier period, but the move to mechanical
conveying in the inter-war years had the opposite effect on job opportunities.
Regarding mine safety the evidence indicates that mechanisation led to an
increase In the risk of death and injury for Scottish mineworkers. New
technology also impacted on industrial relations. Mines, which were highly
mechanised generally withessed a high degree of industrial unrest. It is not
suggested that mechanisation was a direct cause of conflict but it has been

demonstrated that it did produce potential grievances which may have been

translated into industrial conflict.
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Mechanisation and the Miner:
Work, Safety, and Labour Relations, The Scottish Mining Industry, c.1890-1939

Introduction’

It has been said that the mechanisation of mining methods would revolutionise
the work of miners in.a very positive way. New technology would result in
miners becoming skilled artisans who would work in surroundings which were
both more congenial and less dangerous.? In other words, work would become
less arduous and burdensome, it would be carried out under conditions
whereby the safety of colliers was much improved and the people engaged in
the task of winning coal would be of enhanced status. Counter arguments exist.
For instance, technological change in Scottish coal production resulted in much
more intensified work which was performed in highly dangerous surroundings
by workmen who had been reduced to little more than manual labourers.?
Taking another tack it has been argued that the presence of strong labour
organisations posed such a formidable threat to change in industry that
businessmen in Britain were forced to postpone or abandon the introduction of
new technology.* The strength of trade unions was such that management was
unable to gain control in the workplace and, thus were unable to utilise the
latest technology which helps explain, as argued by Elbaum and Lazonick,
Britain's inability to compete effectively with her rivals.’ If this was true across

the British economy did obdurate Scottish minerworkers impede technical

progress within their industry? Again evidence to the contrary exists. Indeed, it
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was the opinion of one government official that much of the success of
modernisation within the Scottish coal sector was due to the positive attitude
shown by colliers to changing work systems and methods.® It can be seen that
controversy exists on the relationship between the introduction of new

technology and work, safety conditions and labour relations of industrial

workers.

The aim of this thesis is to explore these relationships in some depth through
an investigation of the Scottish mining industry during the period 1890-1939.
The Scottish coal industry withessed a pronounced move to mechanised
methods of coal extraction in this era. The speed and extent of diffusion of new
technology was much more rapid in the Scottish mining districts than it was in
the rest of the British coalfields. Thus the choice of industry and time period
are justified in the attempt to test these theories. Furthermore, the mining
industry was one of the most strike prone of all of Britain's industries. The
turbulent record of industrial unrest in the coal industry underlines the existence
of strong labour organisations which again validates the choice of this sector for
investigation. Contemporary criticism by coalowners of labour obstructiveness
and the findings of the 'Reid Report', 1944/45, point to opposition from labour to
the introduction of new working methods and processes which imply a struggle
for control at the point of production. J H Goldthorpe has argued that the
growth in the use of intensive mining techniques resulted in deteriorating
industrial relations within the coal industry. The move to mechanised extraction
meant increased supervision and the intensification of the work process. This
coupled with the possibility of the downgrading of mineworkers due to the
deskilling effect of new technology may well have led to acrimonious labour

relations. Whether this was the case in Scotland merits intensive analysis.
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Little recent reseach has been done on Scottish mineworkers during this
period. The last extensive study was Page-Arnot's history of the Scottish
miners written in the 1950s.” Despite being somewhat dated and, remembering
that it was written for the miners, it is still a useful secondary source.
Unfortunately, there is nothing in the existing literature dealing with this period
to match A Campbell's comprehensive study of the Lanarkshire miners during
the eighteenth and nineteenth centuries.® This is not to say that research on
the coal industry has been neglected in recent times. However, the vast
majority of such work is orientated to the British industry and focuses on
economic rather than social concerns. Nevertheless, much of this has proved
extremely useful in gaining an understanding of the economics of coal
production. The work by Griffin and Kirby, for example, provides a good insight
into the problems faced by coal producers during the period of this study.
However, these studies are of little help in understanding the relationship
between mechanisation and the work of the miner. Griffin's two main studies
adopt a similar approach when tackling the diffusion of machine technology
within the industry. That is, he provides a 'shopping list' of dates when the main
inventions were first introduced. In common with much of the available material
he cites data showing the percentage of coal cut and transported by machine at
various times throughout the period.® Griffin does highlight some of the
technical difficulties associated with machine-cut coal, for instance the need for
increased and improved cleaning facilities to cope with increased dirt levels
which were a consequence of machine-mined coal.” This author also adopts a
well used and erroneous' explanation for Scotland's early technological lead
stressing that geological conditions - that thin seams and diminishing returns
were the main reason behind the earlier adoption of coal-cutting machinery by

Scottish coal masters.’ Kirby, in a similar vein, cites statistics on percentage of

mines using cutters and output produced but he does touch on the possibility
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that new technology in mining led to labour relations problems within the

Industry.™

The two most recent and comprehensive studies of the British coal industry
covering the period of this study are by Church and Supple.”* Both works
provide extensive and intensive coverage of the industry during their respective
time periods. These volumes were invaluable in gaining a thorough
understanding of one of Britain's greatest industries. Both authors engage the
question of modernisation of coal mining. Church, understandably, emphasises
technical changes such as improved winding and ventilation which made the
greatest impact during his period of study. However, he also deals with the
introduction of machine cutting and conveying. On the question of labour
opposition to technological change he argues that perhaps too much has been
made of this allegation, although he does make reference to Wm. Baird Ltd.,

abandoning coal cutters in 1894 owing to opposition from mine labour.*

Church makes an interesting point with regard to the level of mechanisation.
He posits the view that too much attention has been given to the ‘lack’ of
mechanisation before 1914. By his calculations 62-72 percent of coal in Britain,
due to geological reasons was unsuitable for machine mining. That is, seams
were greater than 4 feet high, or they were steep and fauited, or mines
contained soft easily worked coal - like the South Wales field.® As will be
shown in chapter one, the most highly mechanised area in Scotland were the
developing fields in the east where seams of 4 feet and more were worked by
machine."” Also regarding the South Wales coal field it should be noted that
this was one area where conveyors were employed extensively. It would seem

then that there was more scope for the utilisation of mechanised mining than

Church appreciates.
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The Supple volume in this NCB project has proved equally as valuable as that
of Church. Dealing mainly with the inter-war years more time has been devoted
to the machine question. Supple touches upon the main themes tackled in this
thesis - the impact of mechanisation on work, safety and labour relations in
the mines. Admittedly, owing to the scope of his book the treatment of these
iIssues is limited. He does, however, arque that the introduction of new
technology to mining resulted in de-skilling, loss of autonomy, increased
supervision and intensification of the work process.® He states that the
introduction of mechanisation resulted in 'a degree of antipathy to new
methods, a latent culture of anger and even occasional acts of sabotage'."
However, little evidence is given in support of these theories. This is a very
important point and deserves further in-depth analysis. The complicated
relationship between labour and new technology is scrutinised in Chapter five,

in an effort to redress this imbalance.

The treatment of mechanisation through statistics of tonnage cut and so forth is
also common in the general Scottish economic histories. Slaven's book on the
west of Scotland takes this line showing, for example, that in 1913, 500
machines were at work in the western coal fields producing more than half of
the region's output.?? Being general histories the coverage afforded to individual
industries is scant. Slaven only devotes three pages to the coal industry for the
period covering 1870-1960. A similar situation is encountered in Lenman's
economic history of Scotland were just over a page is devoted to the industry
during the years 1840-1914.2' Marwick's earlier work also provides a 'whistle-
stop tour’ which is of little use to this study.? R Campbell's work, which is
helpful on the economy of the Scottish coal industry, is of less value dealing
with the impact of new cutting methods on work in the pits. In his book dealing
with the rise of an industrial society no mention of mechanisation is found in the

period to 1914. On the inter-war era reference is made to the lead shown by
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Scottish coal producers regarding mechanised production.® His other main
Work on Scottish industry® is exemplary in providing an understanding of the
economic position of the industry but makes little reference to mechanisation.
This being the case and taking cognizance that no other in-depth study on the
relationship between the introduction of new technology and work in Scottish

mining has been traced once more underlines the gap in the present

historiography.

As so little work has been carried out on this topic much use was made of
official sources. The mine industry is one which has generated a plethora of
government Inquiries, commissions and annual reports. This material has
proved invaluable, particularly with regard to the relationship between
mechanisation and safety. Very little research has been done on the
technology, health and safety interface in the British historiography. Nothing
has been traced which compares to Whiteside's exceptional, wide-ranging
study of the American mining industry and mine safety.® Consequently, official
sources and contemporary secondary material have been analysed to elucidate
this area. The annual reports of the mines inspectors provided an abundance of
factual material which help illustrate the complex relationship between
mechanisation and mine safety. This was supplemented with data from various
inquiries with the Royal Commission on Safety in the Mines, 1938 and the
Report of the Miners' Eight Hour Day Committee, 1907 proving especially

useful. Contemporary secondary sources such as the works by Barrett-Brown,

Coombes, Heinemann and Jones were aiso helpful.®

To gain an insight into the labour process and organisation of the work of the
miner various technical literature was consulted. Among the works utilised
were Hyslop, Percy and Williams.?” However, the most informative, by far, was

Kerr's Practical Coal Mining.® The Colliery Guardian, a weekly publication
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covering all aspects of the coal industry, proved to be of immense value, not
only in respect of technical papers, but also on such issues as the state of

trade, safety, labour relations and work of the miner.%

Various depositories in Scotland house immense selections of business and
union records which have been extensively consulted throughout this thesis.
The National Library of Scotland contains records of all the mining trade unions
of the era. The Mitchell Library in Glasgow contains a full run of records for the
Miners' Federation of Great Britain and an incomplete set of annual reports and
executive minutes of the Lanarkshire Miners' County Union. The value of such
records in connection with this investigation was usually extremely good. For
instance, records of the LMCU, the Ayrshire Miners' Union and the Fife and
Kinross Miners' Association contain a wealth of useful material on the
interaction between mechanisation and work, safety and labour relations. The
records of the Mid and East Lothian Miners Association were of less value as
they rarely touch on topics such as machine mining, safety, or even labour
disputes, dwelling more on.the inter-union rivalry of the time. Business records
of many of the main Scottish coal companies are also extant. The business
records section of Glasgow University Archives, the Scottish Records Office
(West Register House, Edinburgh) and Strathclyde University Library being the
main repositories. Again such records proved useful in varying degrees. The
records of Wm. Bairds tended to concentrate on the metallurgical side of their
business, although they do contain ample material on the modernisation of their
holdings in the Ayrshire coal field. Records of the Lochgelly Iron and Coal
Company proved the most detailed in connection with the modernisation of

their mines, with much detail included on their mechanisation programme.

Access to such an abundant supply of source material was vital to the

completion of this project but problems with sources were encountered. When
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dealing with a regional study obstacles are met when attempting to build county
Dy county statistics for inter-county and Scottish-British comparisons. In most
published material the Scottish figures are subsumed within British statistics.
This necessitated a trawl of the annual reports of the Mines Inspectorate, for
instance, to build up a picture of the level of mechanisation, electrification.
employment and output for the individual Scottish districts. The availability of
such data being fundamental for this type of study. However, even this proved
less straight forward than might be assumed. With regard to the level of
mechanisation, for example, differences in the way statistics were compiled
proved problematic. In the earlier years inconsistencies were found in the way
mines engaged in machine mining were recorded. Until 1910 Scotland was
divided into two distinct mining areas - the eastern and western districts. While
the inspector of the eastern field noted which mines in his district used coal
cutters®® his counterpart in the west did not. Thus for the earlier years of the
study data is available for the eastern counties alone. On amalgamation of the

districts in 1910 the style adopted by the eastern inspector became the norm.

Another difficulty was that a full run of the List of Mines has not been traced.
However, those that are extant have proved sufficient for making comparisons
throughout the period of study, using additional material from the Mines

Inspectorate, for instance to support the known data. Statistical techniques
have also been employed to extend the known data. One instance being the
micro-study of three mines of the Wemyss Coal Company in connection with
injury rates and mechanisation. The accident books of this company survive for
the years 1907-1926. The annual accident figures were calculated for three
mines at various stages of mechanisation in an attempt to establish whether a
link existed between machine mining and injury rates. In order to do this one
has to establish an accident rate per worker, in this case per 1,000 workers. If

just the numbers of accidents are used then a misleading picture can be formed
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as one pit might employ a much greater number of workers thus distorting the
data. To counteract this the known data on employment levels was used to
extrapolate data on numbers employed so that injury rates for most of the years
could be compiled. While acknowledging that problems exist with this type of
statistical exercise it is justifiable as it permits a comparison of trends in
accidents at the different pits to be made. This in turn permits conclusions to

be reached on the interaction between mechanisation and safety of

mineworkers.

The geographical districts were changed a number of times during this period.
As noted, the Scottish divisions were merely amalgamated thus a simple
totalling of the data before 1910 is all that is necessary. When dealing with
districts in England a;1d Wales one confronts greater difficulties. Several
regions within designated districts were transferred to completely different
areas making comparisons over time difficult. Such problems can be

surmounted, albeit requiring accurate and painstaking extraction of data from

individual annual reports.

The method of recording accidents also changed from 1914. Prior to that date
very full and complete information on accidents, fatal and non-fatal, were
recorded in the mines inspectorate reports. By cross referencing this with
information in the List of Mines it was possible to show which accidents
occurred at mines engaged in mechanised production. Unfortunately, this is
only possible over a limited time-span, the years 1906 and 1914.*
Nevertheless, it has been possible to show whether a link ekists between

mechanisation and safety conditions in Scottish pits.

In chapter one a wide-ranging discourse on the possible advantages and

disadvantages of technological change in industry is undertaken. This covers
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various industries before concentrating more fully on the Scottish mining
industry. The main themes of the thesis are laid out, that is, the effect that
mechanisation of coal extraction had on the work and workers in the Industry,
whether modernisation of mining practices proved advantageous or detrimental
to the health and safety of Scottish miners and the consequences changed

work methods had on labour relations in Scottish pits.

In an effort to set the investigation in context the economic position of the
British and Scottish mining industries is analysed in chapter two. To aid clarity
and simplify the study the chapter is in three sections. The first two deal with
the 1890-1914 period whilst the third examines the inter-war years. Section 1
analyses the economics of coal production in the years prior to the Great War.
Areas studied include; employment, output, productivity, prices, markets,
foreign competition and the industrial structure of the industry. Much of the
discourse on the economics of coal production is centred on the earlier time
period. This is justifiable because many of the factors looked at in this era are

applicable to the later period.

The second section looks at entrepreneurs in the Scottish coal industry.
Although this study is primarily centred on the impact of new technoiogy on
workers in the Scottish mining industry some time has to be devoted to the
attitudes and actions of those in charge of the industry. To this end case-
studies of three leading coal companies and one employers’ association have
been conducted to probe the relationship between management,
mechanisation and labour. The availability of suitable source material has
further limited the investigation to the earlier part of the period. This, again, is
acceptable because it was during this time period that the companies in
question embarked on their modernisation programmes so this should prove

the most enlightening period for such research. The company records of each
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firm have been scrutinised to establish the strategies employed during this
modernisation phase and profiles of the level of mechanisation built up using
this data and that contained in the List of Mines. The records of the Lanarkshire
Coal Masters' Association have been thoroughly researched in an attempt to
establish the attitudes and strategies of this body to mechanisation. Thus,

some light will be shed on the way the actions of employers and their

associations affected mineworkers in the Scottish coal industry.

The third section, coal production in the inter-war years, concentrates on the
particular problems faced by the industry during these years; the dislocation of
trade resulting from the Great War, increased competition from new coal
producers and from new sources of energy and the depression itself. Time is
also devoted to the measures, (the Coal Mines Act of 1930 for example) which
were adopted to try and combat these problems. The relationship between
mechanisation and the economy of coal production remains a central issue

throughout the chapter.

The effect that new technology had on the work and workers in Scottish pits is
analysed in chapter 3. The impact that technological change had on skill
levels, employment, work intensification and conflict over control in the
workplace receives detailed scrutiny. The methodology is primarily a review of
various primary and secondary source materials to test several theories and to
discern whether modernisation of mining practices in Scotland were beneficial
or detrimental to colliers. Although the bulk of the evidence is qualitative, a
quantitative study is conducted to show how mechanisation was both

advantageous and damaging to the employment opportunities of miners.

Health and safety of Scottish mineworkers is the focus of chapter 4. The

discussion being whether the introduction of modern mining methods resulted
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In improved safety for Scottish colliers or a decline in safety standards. Once
more statistical exercises are employed to test these assertions. The study
compares the experience of Scottish miners at national, county and individual

mine level to demonstrate the consequences continued diffusion of machine

mining had on mine safety.

In chapter five the labour relations side of the equation is explored. Industrial

unrest, in general and specifically in relation to the diffusion of machine
technology, is Investigated. Due to the enormity of this topic much of the
research is centred on two in-depth studies on labour unrest in Lanarkshire
during the 1910-1914 and 1932-1938 periods. Labour relations in other periods
and other Scottish coalmining districts are also investigated, for example, the
Fife and Ayrshire districts. The approach adopted is both qualitative and
quantitative.  Statistical evidence is produced and evaluated probing the
linkages between mechanisation and high levels of industrial unrest in Scottish
coal mining districts. The various threads of the arguments and findings of the

research are drawn together in the final chapter.
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Notes for Introdquction.

' At the outset it should prove helpful to outline some areas that this
iInvestigation will not deal with in any great depth. Firstly, it is not intended to
provide a history of technology of the mining industry. Any reader interested in
this area should consult A R Griffin, Coalming, (1971), for a brief but informative
overview of the main changes in mining technology during this period. For a
more in-depth study of this topic readers should consult some of the
contemporary technical manuals, like G L Kerr's Practical Coal Mining,(1914),
or Practical Machine Mining, (1928), by M D Williams. In a similar vein the
thesis does not deal with the political history of Scottish mineworkersto any
great extent. Page-Arnot's History of the Scottish Miners, (1955), provides an
excellent starting point for readers with an interest in this subject. For a more
up to date review Campbell's work on Scottish coalmining in the first half of the
twentieth century should be consulted. Two articles in particular are of interest
‘The CP in the Scots coalfields’ in Andrews, Fishman and Morgan’s Opening
the Books, and ‘The social history of political conflict in the Scots coalfields’, in
A Campbell, N Fishman and D Howell's Miners, Unions and Politics, 1910-
1947, (1990).

2Colliery Guardian, Vol CXLVIl, 3 November, 1933, p 823.

3See chapter 1 for a more extensive and comprehensive coverage of
arguments on the possible advantages and disadvantages of the switch to
machine mining practices in the Scottish coal industry.

‘B Elbaum & W Lazonick, 'The Decline of the British Economy: An Institutional
Perspective', Journal of Economic History, Vol 44, (1984).

’Ibid, pp 572-573.

SInspector of Mines Report, Scottish Division, 1928, p 9.

'R Page-Arnot, A History of the Scottish Miners, from the Earliest Times,
(1955).

8A Campbell, The Lanarkshire Miners: A Social History of Their Trade Unions,
1775-1874, (Edinburgh, 1979).

sA R Griffin, Coalmining, (1971). A R Griffin, The British Coalmining Industry:
Retrospect and Prospect, (Stoke on Trent, 1977). Other works worth consulting
include: N K Buxton, 'Entrepreneurial Efficiency in the British Coal Industry
Between the Wars', Economic History Review, Vol XXIlI, (No. 1), (1970),
Buxton 'Entrepreneurial Efficiency in the British Coal Industry Between the
Wars: Reconfirmed' EHR, Vol XXV, (No. 4), (1972), Buxton The Economic
Development of the British Coal Industrial Revolution to the Present day,
(1978), A J Taylor, 'Labour Productivity and Technical Innovation in the British
Coal Industry, 1850-1914,"' EHR, Vol XIV, (No. 1), (1961), pp 48-67. For an
international comparison see A Beacham, 'Efficiency and Organisation of the
British Coal Industry’, The Economic Journal, Vol LV, (1945).

0Griffin, 1977, p 142.

"This theory on Scotland's early lead in mechanisation in the pits is disproved
bhelow, see chapter 1, pp 21-22.

2Griffin, 1971, p 120.
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"M W Kirby, The British Coalmining Industry 1870-1946, (1977), p 193.
“R Church, The History of the British Coal Industry, Vol 3, 1830-1913, Victorian
Pre-eminence, (Oxford,1986) and B Supple, The History of the British Coal

Industry, Vol 4, The Political Economy of Decline 1913-1946, (Oxford, 1987).
*Church, History, p 346.

*Ibid, p 356.

'"See chapter 1, pp 20-22.
"*Supple, History, p 435.
“Ibid, p 438.

®A Slaven, The Development of the West of Scotland, 1750-1960, (1978), p
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CHAPTER 1

Technology and Labour: Theory and Historiography with Special Reference to
the Mining Industry.

Scientists and engineers have played an essential part in the
evolution of labour movements, which have been an integral feature
of industrialisation. The "Machine Question," that is the recurring
struggle over the control of technological change and its
consequences, testifies to the very strong links between the history
of technology, economic history and labour history. The exact nature
of this interaction, between technology and social-economic change
IS a subject of debate.

This chapter will investigate various theories on the relationship between the
impact of new technology on industry and the effects modernisation had on
work and workers in industry. Consideration will be given to the changes that
technological improvements necessitate within industry. The main areas to be
looked at include thé effect new technology has on workers. Does it lead
ultimately to a deskilled workforce, vastly reduced in numbers through
unemployment, alienated and demoralised due to the intensification of work
and being paced by machines? Does technological change also mean a loss of
power and control for labour in the workplace? The second main area of study
will concentrate on the impact technological change had on the health and
safety of workers in industry. Did the switch to modern production methods
prove beneficial to labour by improving working conditions and reducing the risk
of injury and death in the workplace, or were hazards increased as a result of
technological change?  Finally, the reactions of labour to change within
industry will receive detailed analysis. Was labour, due to thé strength and
organisation they commanded in the workplace, able to hold back or delay
change, or was labour more forward looking and progressive in their attitude to

technology? Can labour be viewed as a homogeneous body with a unified
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attitude to change, or did splits exist within and between labour with regards to
the growing modernisation of industry? Furthermore, can the various eras of
growing industrial unrest in the period be attributed to labour's fight to prevent

change or did the technological metamorphosis itself bring with it new issues

which led to increased conflict?

Each facet of this investigation will start by considering the various issues from
the broader perspective of how new technology impacted on workers in
general, drawing on examples from several industries. Then there follows a
more detailed analysis, which centres on the experiences of workers in the
Scottish mining indus‘try between the years 1890-1939, testing these various
and varied hypotheses in the context of the Scottish coal industry. Such an
investigation should provide a detailed profile of the profound consequences
that the impact of new technology had on one specific group of industrial

workers.

There are two basic and contradictory views on the effects new technology has
on workers and society. The ‘optimistic model' portrays technological change
as restructuring employment. That is, although some skills are displaced by
new work methods and processes other skills are created which compensate
for the loss of the original skills. The hugh increases in produétivity that new
technology give rise to will result in high levels of consumption. The spending
power derived from these productivity gains will create demand for more

services and products which will manifest itseif in a new range of jobs. In
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addition to creating new employment opportunities, new technology would also
benefit labour in the work place because it was seen as making work easier.
Machinery, for example, could remove the drudgery and toil from manual labour
and so ease the burden of workers. As well as reducing physical effort
modernisation of work practices could, in some instances, improve the heaith

and safety of labour. This school of thought depicts technological change as

having an ameliorating influence on industrial labour.

The ’pessimistic model', on the other hand, posits technological change as
leading to the deskilling of labour, intensification of work, unemployment and
the loss of job control at the point of production. Marx argued that this

displacement of labour is progressive:

the labouring population...produces along with the accumulation of
capital produced by it, the means by which itself is made relatively
superfluous, is turned into a relative surplus population; and it does
this to an always increasing extent.?

If this theory is correct and is carried to its logical conclusion then labour would
eventually be replaced by automated production processes. This scenario
assumes, of course, that labour is acquiescent or powerless to oppose this

appropriation of its function in the workplace.

Many commentators of the pessimistic school acknowledge that technological
change leads to the downgrading in status of skilled workers and also to
redundancies. | Benson and J Lloyd in their study on the relationship between
new technology and industrial change state, the introduction of new technology
is primarily seen by employers as a labour-saving device'®* These authors also

provide empirical evidence which shows the deskilling effect of new technology.
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Looking at the engineering sector they show that between 1914 and 1933 the
division between skilled, semi-skilled and unskilled workers was changed to
such an extent that craft workers seemed to have been replaced by 'machine-
minders'.* It should be noted, however, that the changed ratios between these
categories of workers does not necessarily mean that craftsmen were directly
down-graded to machine-minders or that manual labourers were up-graded. It

is possible that different workers came into the industry during these years.

Braverman argues that capitalism seeks to control the variability of human
labour by separating the tasks of conception and execution, or mental labour
and manual labour. In adopting this strategy management is able to gain
control at the point of production. Braverman views the introduction of
machinery as having two functions. Firstly, it increases the productivity of
labour. Secondly, and perhaps more importantly, he sees machinery as pacing
workers, ‘'machinery...has in the capitalist system the function of divesting the

mass of workers of their control over their own labour'.5

A Friedman makes a similar observation in his book Industry and Labor-

Under the old system managers had to rely on workers' handicraft
skills for guidance as to the best methods for carrying out particular
tasks. Now machines are used as the basis around which work
tasks are organised. Machines pace workers and define their
particular tasks.®

Friedman also points out that new technology can result in specialisation of
tasks within industry. The splitting up of tasks into component parts has the
effect of reducing the value of labour. Training, for example, is quicker and
therefore cheaper, thus allowing capital to employ different, lower paid labour.’

Furthermore, the division of skill reduces the autonomy and control workers

have over production leading to the alienation of labour.? Thus, not only is the
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burden on workers increased, skill levels and control at the point of production

are reduced and jobs lost.

J Gennard and S Dunn's findings in their work on the printing industry confirms
the view that technological change, in this sector at least, led to a decline in
skilled personnel.® However, they also acknowledge the new skills that
technology created. The introduction of new technology in the printing Industry
has led to an increase in importance of technologists, technicians, estimation,
computer operators and other non-manual occupations. Yet it is not clear

whether this increase in importance has led to an increase in skill levels.

The concept of skill is difficult to define and quantify. The length of training
period is, perhaps, one way of measuring skill. Gennard and Dunn posit that
the majority of white-collar jobs in printing, on average, required a training
period of two and one half years. Skilled print workers served a six year
apprenticeship. Thus, although it could be argued that new technology did lead
to a re-structuring of occupations these required lower skill levels and, hence,
technological change, in this industry, resulted in the deskilling of labour.
However, this assumes that printing apprenticeships needed to be six years
duration. It could be argued that much of this time was spent on repetitive tasks
- thus the apprentice was just a form of cheap labour.”” Some of the new jobs,
such as technologists and technicians, may require higher skill levels.
However, Gennard and Dunn give no indication of the number of these higher

skilled positions in relation to the numbers of craft jobs which were lost.

Some champions of the optimistic school, A Reid for example, suggest that new
technology did not result in a deskilled workforce which lost control at the point
of production. In his study of shipyard workers' Reid argues that this section of

craft workers, partly because of their strong occupational trade unions, were

Page - 5



able to maintain and, in some instances, increase their control of the work
process. Citing the example of pneumatic riveting this author contends that
labour was able to accept this new work method on their own terms. That is.

staffing levels and wage rates which had applied to hand-riveting remained in

force after the semi-automatic process was introduced.

E H Lorenz, in his study of British shipbuilding argues that much of the new
technology which was introduced in ship construction in this period was not
semi-automatic and, thus it was not intended for use by operators of lower skill.
Indeed, this technology was designed to increase the productivity of skilled
workers."” Modernisation of shipbuilding practices through improved technology
in this instance would have led to an increase in job control. Reid and Lorenz,
therefore, seem to be in agreement on this point. Nevertheless, it should be
noted that, shipbuilding employers held the opinion that the main characteristic
of their industry was that it was predominantly a highly skilled labour intensive
operation. This was one of the main factors which sustained Britain's lead in
this sector in the period before 1914. Shipbuilding employers, indeed, were of
this opinion until the relatively recent past. Management in British yards
remained heavily dependent on their skilled workers for shop-floor control and
organisation - even in 1975 British builders employed fewer designers,
technicians and supervisors than their main rivals."* This stresses the great
autonomy in job control held by shipyard labour. Moreover, it could be argued
that a major factor which prevented the deskilling of shipyard trades was that
employers had no wish to reduce skill levels - on the contrary they actively
supported an increase in skill levels. It would, therefore, be interesting to see
how Reid's theory that new technology led to an increase in skills and control
would stand when applied to an industry, mining, for instance, where
management were determined to gain greater control in the workplace through

the introduction of innovative technological and organisational change.
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Mechanisation and Work in the Scottish Mining Industry.

B Supple's comprehensive study of the British coal Industry between 1913-

1946 provides a further insight on the effect mechanisation had on the Industry

and its workers. Supple notes the many negative effects mechanisation had on

mineworkers:

The introduction of machine mining in the twenties and thirties - and
particularly the introduction of cutters and conveyors on longwall
faces - diminished the need for the traditional skills of the hewer
(primarily because undercutting was now done mechanically);
substantially extended the size of mining teams; reduced the
autonomy with which the senior face workers and their immediate
colleagues could operate; and further increased the need for
supervision and the interdependence of work tasks not merely within
the larger groups but also between different groups and different
shifts....Clearly, in addition to the disruption of conventional skills and
the derogation of the hewer's traditional status, the new mining
systems invoived the loss of individual determination of work tasks,
much closer supervision, and the heightened pressure which came
from interdependence of the system as a whole.”

Supple does note that mechanisation could have meant a change in skills
rather than a reduction of them. He goes on to describe the way intensive

machine mining changed the nature of work in coalmines:

that strength rather than dexterity or experience was becoming
'paramount’. At the face in particular the ‘complete collier' of the past
was being replaced by 'mechanics and the like semi-specialised
craftsmen' and 'a substantial proportion' of workmen who were

'primarily manual labourers'.”
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Even though Supple appears to concede the optimists may well be correct in
arguing that new technology can result in changed skills not deskilling, his
description of the new range of workers in the mines favours more the
pessimists’ viewpoint.  For instance, that strength was becoming more
important than experience or dexterity reinforces the belief that work in the pits
was becoming more onerous. Furthermore, his description of mechanics, semi-
specialised craftsmen and manual labourers emphasises the division of labour

and deskilling tendencies that accompanied new technology.

A Campbell argues that similar situation existed in Scottish pits. in his study of
mechanisation in the Lanarkshire mines he notes, perhaps the most obvious
effect of mechanisation was the deskilling of the hewer'. Mechanisation also
led to a replacement of skill by physical strength’, indeed, the miner was now
reduced to the status of a living tool"" A contemporary account, written in the
early thirties by W Gallacher, supports the view that new technology had
deleterious consequences for labour. Gallacher's description illustrates how
mechanisation resulted in increased supervision and work intensification. The
system worked as follows. Coal which was extracted by mechanical cutters
working nightshift had to be cleared by the dayshift squads. This often entailed
dayshift workers being forced to work over the eight hour shift so that all was
ready for the machine cutters that night.™ Alternatively, work on the nightshift
could be held up due to mechanical or electrical breakdown 6f coal cutting
machines. This resulted in workers on the cutting shift having to work on to
finish their cut, usually the full length of the coal face. Trade union records from
the period validate Gallacher's claim. The Lanarkshire Miners' County Union

provide many examples. The situation at Russell's Greenfield mine in 1913
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being typical. The records show that miners at this pit were working between 12
and 16 hours per day.” The position had changed little some twenty years
later when, according to Andrew Clarke, president of the National Union of
Scottish Mine Workers, miners in the Scottish coalfields were working eight and
nine shifts per week.®® The problem of excessive overtime had become so
acute that in 1935 a special enquiry, conducted by the Mines Department, was
held to determine the reason behind the abnormally high incidence of overtime
In Scottish mines. The findings of this enquiry noted that the level of overtime
worked in Scottish pits was eight times the national average. The report

highlighted that overtime was almost always confined to collieries where

machine mining was practised:

Much overtime is said to be due to one class of worker waiting for
another to get clear. Coal cutting machinemen delay the other
workers when their machines break down, as they are unable to
complete their work, and this is this cause of much overtime by
strippers, brushers, packers and panmen. [f any of these are held
up the cycle of operations is broken which may involve overtime by
haulage workers as well.“’

Consequently, the prevailing view from the historiography is that technological
change, when applied to the mining industry, resulted in deskilling of
mineworkers, increased physical effort and intensified work in the pits owing to
the tendency for machines to dictate the pace of work. This will be tested more

fully in the pages that follow.
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Another feature of the application of new technology to industry which could
have a serious effect on workers was the threat of unemployment posed by
modern production systems. As noted by Benson and Lloyd above. new

technology was invariably seen by employers as a labour saving device.”* A

Muir, in his history of the Fife Coal Company, highlights this point and in so

doing reinforces the arguments of the optimists. He stresses that new

technology makes work less wearisome for colliers:

In planning the colliery (Comrie) Mr Reid's policy was to cut down to
a minimum the use of unskilled labour. The method of filling the
skips under the control of one intelligent operator was devised to
eliminate the laborious work of many men, and the same manpower
economy can be seen throughout the entire colliery.

It could be argued that technological change at this Scottish mine did result in
the acquisition of new skills. That is, haulage operations were now controlled by
one intelligent, and undoubtedly skilled man, but at the expense of how many
others? Implicit in this statement is the fact that new technology at the Comrie
mine meant unemployment for mineworkers. P B Long in his thesis on the
Scottish Coal Industry provides further evidence of the labour shedding nature
of mechanisation, 'the sharp rise in the use of conveyors, adopted primarily as

a means of shedding labour, was general throughout Scotland between 1925

and 1927'.%

Thus it seems the pessimists are correct, mechanisation did pose a threat to
the employment prospects of workers in Scottish pits. Page-Arnot's history of
the Scottish miners provides the following employment statistics. During the
twenties and thirties Scottish mining contracted in labour power more rapidly
than British mining as a whole. Numbers employed fell by over a third, from
143.267 in 1923 to 82,358 in 1932. Whereas the English and Welsh sectors
had only been reduced by one quarter.® Acknowledging that Scottish mining

was more mechanised than its southern neighbours the question must be
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asked whether this sharper decline in numbers employed was influenced by the
more progressive mechanisation programme of the Scottish coal owners?
Indeed, was the faster rate of decline in Scottish mineworkers partly due to
technological unemployment as suggested by Lythe and Butt?® |f
unemployment was a corollary of mechanisation then it is not surprising that

mineworkers, as Zweig acknowledges in his study on the coal iIndustry,

regarded machines as ‘silent blackleg workers'.?’

When new technology is introduced into industry it is usually necessary to
adapt existing work systems or completely redesign them. In mining it was
normally the case that machine cutting and conveying was adopted by firms
engaged in the longwall system of mining. A R Griffin states, 'the more
progressive companies working longwall had gone over almost entirely to
cutting and conveying coal by machine by the start of World War 1I'.*®  If this
was true of Scottish mining as a whole, and considering the lead shown by
Scottish coal owners in the introduction of mechanised extraction, then the
decades before World War || must have witnessed a major increase in
mechanisation. This suggests, consequently, that miners in Scottish pits would
have been confronted with a sustained attack on their control at the point of
production. If these workers were subjected to such an attack coupled with the
burden of increased hours of work and an increase in the tempo of work due to
the pacing effect of machinery then the Scottish industry during this era would
seem to offer all the right ingredients for a study on the impact of new

technology on work and the workers.
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Mechanisation and Health and Safety in Scottish Mines.

The impact of mechanisation on the safety of mineworkers is one area which
has received little attention in the general historiography of technology and,
more particularly, mining. As little research has been conducted on this topic a
comprenensive search of contemporary material was undertaken to establish
the advantages and disadvantages which were thought to have accompanied
the move to modern mining techniques. An extensive and intensive trawl of the
Colliery Guardian has produced an abundance of data. Reports and transcripts
of numerous technical studies indicate that many proponents of machine
mining techniques considered modern mining systems would prove a boon to
mine safety. Thus, once more a case can be made which fits the optimists'

model - that the introduction of new technology into Scottish pits enhanced the

safety of miners.

Very early in the period of this study one commentator argued that the speed of

machine cutting would reduce the risk of roof falls, the principal cause of
accidents below ground. He contended that mineworkers were at greater risk
when cutting by hand because the slow rate of advance meant they worked
under suspect roofs for long periods. Using new cutting methods this time of
greatest danger was markedly reduced, thus the risk of falls and injury was also
diminished.® Furthermore, the undercutting of coal by machine meant miners
no longer had to lie beneath the coal as was the case with hand cutting. Thus
machines made this dangerous operation obsolete and consequently, reduced
the chance of injury. The introduction of machinery into the industry supposedly
improved the lot of the collier because it made his job easier. Mechanisation

reduced the drudgery of pitwork and relieved the burden on miners. This, L J
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Barraclough argued, would give the miner more time to devote to his personal

safety.*°

Furthermore, official figures indicate that mine safety improved during this
period of modernisation within the industry. For instance. the death rate per
1,000 miners in British mines fell by half between 1873 and 1938. from 2.24 to
1.10.>" What factors can account for this improvement? N K Buxton and R A
Church argue that a major factor in reducing accidents from explosion were
improved ventilation systems and safety lamps.* Increased supervision and co-
ordination of operations at the coal face, which were a prerequisite of machine
mining, should aiso have proved beneficial to safety. G L Kerr noted, 'reqular
and more systematic. working tends to increase the safety of the workmen’.*
For example, mine officials would have had greater control over propping
operations thus the chance of roof falls should have been reduced. These few
examples give a taste of the way many commentators thought of new

technology as having a positive effect on mine safety.

On the other hand, there are many counter-arguments, which show the growing
move to machine mining in a negative light in relation to mine safety. For
example, the increased speed at which the coal face advanced when machine
mining was used may have created greater hazards for miners in Scottish
mines. A significant number of pits in Scotland were classed as non-gassy,
that is the risk of explosion of fire-damp (methane) was considered to be
negligible and many workers in these pits used naked lights. Coal is partially
decomposed organic material and methane gas is a bi-product of that
decomposition. When a coal seam is worked and the weight of the roof comes
on the coal the gas is released into the atmosphere.* The concentration of fire-

damp in many Scottish coal seams was low enough to be considered safe.

This, however, was when the coal was being worked by traditional hand
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methods. The greater rate of working using coal cutters increased the area of
coal being extracted and increased the volume of gas emitted from the mineral.

Consequently, the risk of explosion was also increased.®

The switch to mechanised production may have increased the incidence of falls

because a greater expanse of roof was left unsupported when undercutting by

machine. The introduction of face conveyors further exacerbated this problem.®
Thus, a significant area of roof would be unsupported and the danger of roof
falls increased. The machines themselves and the power sources used to drive
them also brought an added risk of injury to colliers. The growing use of
electrically driven machinery in the pits brought the risk of electrocution. Thus,

the very machinery of the new working systems posed a new and significant

threat to mineworkers.

Mechanised production meant increased noise, vibration and dust levels in the
pits and these added to the risks faced by colliers. Miners working the coal
using traditional hand-hewing techniques were able to gauge the condition of
the roofs by listening to the noises they made. When the creaking of the roof
got to a certain stage mineworkers knew that a fall was imminent and they were
able either to fit more props or affect their escape. Mining machinery created
such noise and vibration that workers could no longer hear roof movements and
thus were unaware of potential falls.”” Vibration, particularly from conveyors,
could also weaken suspect roofs and cause them to collapse. Dust created by
machine cutters and conveyors increased the chance of underground explosion
as coal dust when mixed with methane proved a lethal combination as the

following statement indicates:
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local explosions of fire-damp usually did little harm to men and
equipment; however, when exploding methane mixed with coal dust,
the result too often was disaster. Once ignited, an explosion of coal
dust seemed to set the very air on fire. Survivors of gas and dust
explosions sometimes described a tongue of flame racing through
the mine. On the surface the report of an explosion might sound like
a gigantic cannon or be felt, more than heard, as a muffled shudder.
As often as not, more men died of suffocation than from the actual
flame and concussion of an explosion. As a blast moved through a
mine it consumed all the oxygen and left behind a deadly mixture of
carbon monoxide (white-damp) and carbon dioxide (black-damp),
known to miners as after-damp. Men caught in the after-damp lost
consciousness in a few seconds and usually died in a few minutes.
Rescuers would find them sitting with tools, or even food and drink,

IN their hands; kneeling as if in prayer; or lying down as though they
had just gone to sleep.™®

Also, as has been outlined above, the introduction of mechanised extraction
methods resulted in miners being paced by the machines. This intensification
of work in the pits led to a rise in accident rates as the workers strove to keep
pace with the machin*ery.39 Once more it can be argued that new technology in
the form of coal cutting machines and mechanical conveyors had a detrimental

effect on mine safety.

The Impact of Mechanisation on Labour Relations.

If it is accepted that the mechanisation of the Scottish coal industry had such a
profound effect on the work and workers in the industry then it would not be
surprising in the least to expect these changes to have also had a significant
impact on labour relations within the industry. The relationship between the
diffusion of new technology and the reaction of labour to it is' the subject of
much debate. Some historians, B Elbaum and W Lazonick for example, assert
that one factor affecting Britain's inability to match her competitors' economic
success was the presence of strong labour organisations. These authors argue
that much of the success of the American, German and Japanese economies

was due to the fact that corporate capitalism in these countries had managerial
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control over the labour process. This control facilitated the introduction of new
technologies and new modes of work organisation such as scientific
management. British capitalists, however, were unable, despite the introduction
of many skill-displacing changes offered by new technology to replace the job

control of the shop-floor union organisations.

Paramount to the success of these economies, in Elbaum and Lazonick's view
was, the ability of management to gain and maintain the right to manage the
utilization of technology’® In Britain's staple industries much of this right to
manage had been lost. W A Lewchuk argues in a similar vein. He states that
British businessmen were forced to reject scientific management and Fordism
because they were L;nable to achieve the degree of managerial control that
these systems required.*’ Elbaum and Lazonick suggest that in the first half of
the twentieth century, ‘British unionism was able to consolidate its position of
control at both national and workplace levels, aided by the strength of the

Labour Party and the emergency conditions of the two world wars."

Elbaum, Lazonick and Lewchuk view the rigid work rules of British unions as an
impediment to structural organisation by limiting management's freedom to alter
staffing levels or workloads. How true then is the theory that the strength of
organised labour and the lack of managerial control at the point of production
prevented British industry from competing favourably with her rivals? Did the
strength of labour opposition deter British entrepreneurs from adopting new
technology? The previous evidence from the shipbuilding industry (Reid and
Lorenz) and the research carried out by J McGoldrick suggest that labour power
did influence the way new technology was introduced into the shipyards.*® The
earlier example of pneumatic riveting suggests that the strength of labour was

instrumental in ensuring this process was brought in on the workers own terms.
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Yet these new methods were introduced - labour opposition did not prevent
management from implementing technological change. Also, considering the
question of control at the point of production it should be re-emphasised that
labour's widespread autonomy in shipbuilding was sustained as much by

management's approval as by strong labour organisation.

Contemporary comment from officials in the coal industry also appear to
support this view that labour opposition was a significant factor in retarding the
modernisation of the industry. For example, Sir Charles Carlow Reid, chairman
of the Technical Advisory Committee of the Ministry of Fuel and Power in 1944,
inferred In the ensuing report that pit labour was obscurant with regard to new
technology. One reason for the lack of investment in new technology and
restructuring in the coal industries was, the lack of cooperation between
owners and miners as indicated by the reluctance of the latter to accept
mechanisation as a necessity'.** Implicit in Reid's statement is the assumption
that labour was obstructive to the implementation of modern working methods

in the pits.

Prior to his appointment to the Ministry of Fuel and Power Reid had been the
general manager and a director of the Fife Coal Company Ltd., - a company, as
will be shown in the following chapters, which was one of the leaders in Britain
in adopting modern mining practices. It must be wondered how much Reid's
experience with this undertaking influenced the conclusions of the committee?
In 1938, for example, 86 percent of mines in the Fife district used coal cutters,
90 percent of coal was cut by machinery and 84 percent of this tonnage was
mechanically conveyed.” Bearing these facts in mind, it seems unlikely, at first

glance, that labour in the Fife region was as obscurantist as Reid suggests.
Was this criticism of the industry, therefore, being levelled at other, less

progressive, districts in Britain? And considering the extent of mechanisation in
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Scottish mines, does this imply that owners and labour north of the border were

more enlightened in their attitudes to technologicail change?

Elbaum and Lazonick's theory that strong labour organisation in British industry
was a significant factor which delayed or curtailed the introduction of new
technology is based, primarily, on their work in the textile industry. If the theory
was applied to the Scottish mining industry during the years 1890-1939 would
similar conclusions be reached? A cursory glance at data detailing the diffusion
of machine coal cutters and conveyors and coal output in this period suggests
this was not the case. In 1904, for example 12 percent of Scottish mines were
engaged in machine mining. These mines produced 4.8 percent of total
Scottish coal output.- In 1938, 56 percent of mines were mechanised and
accounted for 80 percent of output.*® These statistics indicate the improbability
of the application of new technology to mining operations in Scotland having

been prevented or delayed by labour opposition.

It could be argued that in the inter-war period especially Scottish mining labour
was both numerically and politically weak. Indeed, the power of organised
labour was further reduced by the federated nature of its organisation. That is, '
there were several county unions which fought amongst themselves, thus
limiting the effectiveness of opposition. Thus it could be that mining labour,
given these facts and taking cognizance of the pressures imposed on
mineworkers by the prevailing economic climate, was in no position to offer any
resistance to the modernisation plans of coal owners. In this case it might be
thought somewhat unfair, perhaps to apply Elbaum and Lazonick's theory to
the Scottish coal industry. However, it should be noted that labour in all
Britain's staples industries, including textiles, was in a similar position in the

inter-war years, thus if labour in textiles was able to delay or prevent the
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introduction of technology change then mining labour may also have had the
same power.

Mining labour in Scotland's mines, however, was in a much stronger position in
the earlier years of this study. This being particularly true in the quinquennium
before the First World War and in the years that immediately followed. These
were indeed turbulent years in the industry. Labour relations were tempestuous
and strike levels extremely high as miners exerted their power in an attempt to
Improve wages and working conditions. Yet these years did not see a reversal
or slowing down in the modernisation of the industry. The diffusion of new
cutting technology and reorganisation of work practices continued unabated.
This suggests that the situation in the Scottish mining industry does not support

the conclusions reached by Elbaum and Lazonick for the British textile industry.

Benson and Lloyd propound that technological change is introduced at times of
recession and rising unemployment. Although they were dealing with the
situation in the 1980s, the industrial and economic scenario of the twenties and
thirties fits these parameters well.*” When the aggregate figures for Scotland
are considered, especially those for tonnage cut by machine (from 32 percent
in 1921 to 80 percent in 1938) they appear to support Benson and Lloyd. It
would seem that Scottish coal owners did taken advantage of their increased
power in la<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>