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ABSTRACT

In the late 19th century, the industrial countries ©of Eurcpe and
North America developed very different systems of technical
education for the workforce. Some emphasised full-time
instruction, largely state-financed, while others relied on part-—
time instruction, financed by employees and seen as a supplement
to work-place training. The paper suggests that the insights of
human capital theory are useful in describing and understanding
these systems and that the differences between them should be
seen as rational responses to differing economic and social
structures rather than to irrationality on the part of govern-
ments or entrepreneurs. Part-time training in Britain, in
particular, is seen as suited to skills and educational level of
British workers and to a fluid system of promotion within British
industry.
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SUMMARY

Econcmists and economic historians have long known that the
formation of humap capital, in the shape of an educated and
skilled workforce, is an important contribution to economic
growth. In the late nineteenth century, when formal schooling
typically ended at much vounger ages than today, the part it
played in education and training was relatively much less and
that of training in the workplace relatively much greater than
today. Economic historians should therefore pay particular
attention to the systems of training which were developed in the
industrial countries and should seek to explain why such
different systems developed.

The paper argues that ¢ollective irraticnality, which has been
advanced as an explanation of the British failure to adopt German
methods of industrial training, is inadequate to explain why
Germany, the United States, France and Britain should each have
developed and maintained entirely different structures of
industrial training. Instead, it suggests that human capital
theory and in particular the distinction between ‘general’ and
‘specific' training, is illuminating in analysing these
structures. At one end of a spectrum, the German system gave to
the state the responsibility for the general training of a worker
for a particular occupation, while the system in the United
States relied entirely on specific training of the worker by an
employer. Between these two extremes, the British and French
systems embodied a division of responsibility between the
employer, providing specific training in the workplace, and the
state and the employee who provided general training often
through part-time, evening classes.

The systems of training which developed were therefore different,
probably because the tasks which they needed to perform were
different. In both Germany and the United States, the need was



to socialise and train quickly a migrant population largely
unused to manufacturing industry, while in France and Britain the
longer history of manufacture had already socialised the workers
and meant that they could be given greater responsibility for
their own training. In any event, it is unlikely that the
transplantation of one system into a different economic and
social milieu, for example the Prussian system into Britain,
would have been successful.

The paper was first prepared for a section meeting of the
International Congress of Economic History, Budapest 1982. It
was first published in the section proceedings Technical Change,
Employment and Investment edited by L Jorberg and N Rosenberyg
(Lund, 1982) and is reprinted with their permission.



TECHNICAL EDUCATION 1850-1914: SPECULATIONS ON HUMAN CAPITAL
FORMATION

Roderick Floud

History Department, Birkbeck College, London

During the second half of the nineteenth century, the developed and
developing nations of Europe and North America tvpically devoted betwzen
10 per cent and@ 20 per cent of their gross domesti¢ products to gross
domestic fixed capital formation. Armed with the factories, homes angd
equipment which were the physical embodiment of those savings, the
peoples of those nations achieved growth rates of cutput per perscn
employed of between 1l and 2 per cent per year, and, since capital-ocutput
ratios changed little, similar rates of growth of total factor productivity.
They took the benefits of these growth rates in the form of higher real
incomes, increased consumption and greater leisure and in return accepted
the challenge of learning new skills to operate the new factories and
machines. That challenge was substantial, for it involved the deskilling
of sections of the labour force as well as imposing new skill requirements
of machine operation on old handicraft trades and on occupations which had
previously been entirely unskilled or wimmechanised (Moxe 1981). Yet, as
the growth rates indicate, the challenge of the new machine age was more
than met throughout Europe and in the United States. Tt was met by what
has came t¢ be known as the formation of human capital, investment by
individuals in their own education and training and by states, firms and
other institutions in the provision of educaticnal and training facilities.

Human capital formation in the late nineteenth century has not, of
course escaped the attention of historians and economists and there is a
distinguished tradition, both in Europe and in the United States of
investigation into the growth and development of educational systems.
Primary or elementary education, which by 1900 was provided universally in
developed countries, has been much studied and at the other end of the
educational spectrum there have been numerous accounts of the universities
and of the nature of their links through science and technology to the
changing economy.

The importance of foxmal schooling and of scientific endeavour cannot
be denied; the increase in levels of literacy made an enormous contribu-
tion to economic growth as well as to the comfort and happiness of the
population as a whole. Egually important was the development of new
scientific disciplines and the widespread diffusion of scientific know—
ledge through high schools and universities. Yet a very high proportion
of human capital formation tock place cutside these two sectors of
education, and was the result of investment by worker, manager and some-
times the state in training on-the~-job or in relation to the job. In 1962



Jacob Mincer suggested that:

*Investment in on-~the—-job training is a very large component of
investment in education in the United States economy. Measured in
terms of costs, it is as important as formal education for the male
labour force, and ameunts to more than a half of total (male and
female} expenditures on school education.' (Mincer 1562:73)

If this is true for the United States today, it is even more likely to
have been true for a nineteenth century economy, in which the time spent
by a child on formal schooling was several years less than is typical to-
day and in which far longer on-the-job training was required for many
occupations. As Mincer puts it, formal scheoling and on-the-job training
are substitutes '...whose degree of substitutibility will vary among jeobs
and over time with changes in technology.’ (Mincer 1962:5C). The ending
of formal schooling in nineteenth century societies at ages much younger
than are normal today implied that the labour force had to learn its
skills either while at work or in forms or educaticn which complemented
working life, in part-time study, apprenticeship, factory scheol ox
mechanics® institute.

The exact size of the investment in human capital which took place
through these mechanisms is probably impossible to estimate; it is
extremely difficult to make any estimates for the modexn world and the
complexities of training in the late nineteenth ¢entury are even greater
than today. For almost as impressive as the amcunt of human capital
investment which was reguired in that period is the multiplicity of ways
in which children entering the labour force were transformeé into workers
pussessing at least some degree of skill or work experience. Some differ—
ences between countries, and between different sectors of the economy
within countries are to be expected, since each country took its own path
towards economic development and produced institutions which suited its
own factor endowments and its own pxoblems of labour force adaptation, but
the differences which developed were vexy large indeed. In particular,
different countries adopted very different systems of technical education
for the workforce.

In 1902, the U.S. Commissioner of Labox, introducing a report on Trade
and Technical Education which surveyed practice in this field in Eurcpe
and the United States, wrote thats

‘The fact must not be overlcoked that the mode of educational organ-
isation in European countyies differs radically from that of the
United States. In several continental countries, for example, a com~
plete system of industrial education, from the kindergarten and
manuval training up through trade and technical schools tc the higher
engineering and scientific institutions, is established by law and
subsidized and administered by the State. With us, on the contrazy.
there is not only no such complete system, but there are, with the
exception of a few recently established schools, ne schools of an
industrial cheracter receiving governmental aid.' {(U.S. Commissioner
of Labour 1902:13).

While this may be the most extreme contrast in form of organisation
between different systems of technical education, between and even within
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countries nf Europe and Nerth America there deieloped a multiplicity of
Aifferent institutions devoted to technical training; in France, for
example:

'At present there is an elaborate system of trade and technical
schools organized and controlled by the Government:; of schoois
maintained by the departmental and municipal authorities; and of
schools operated under the auspices of private individuals and
private bodies, such as trade organisations, employers' associations,
stock companies, religious organisations, ete. As a general rule
this development of institutions through so many independent
initiatives has caused very little duplication.' (U.S. Commissioner
of Labour 1902:704)

Even in Germany, which has often been taken to be the archetype of an
organised educational system, the U.S. Commissioner and his staff found it
necessary to classify trade and technical schools under nine different
headings and to point out that major differences existed between the
different German states even within those headings. {ibid 1902:877). It
was because of thigs difficulty of classification, which appeared in each
country that was surveyed, that the Report of 1902 took 1305 pages to
present its findings, a length typical of the American and British reports
on the state of technical education which appeared frequently during the
late nineteenth century. Moreover, this variety was superimposed upon
equal variety within formal schooling either at the primary or elementary
stage or at later stages when formal training at high school or university
complemented, substituted for or proceeded in isolation from the technical
training of those in paid employment.

This immense variety in forms of human capital formation within the
general field of techniecal training raises many interesting gquestions for
the ecopomic historian. First, why should countries which were so close
to each other and which in many cases shared common cultures, common
religiong, even common languages, have developed systems of training
which differed so greatly one from another? Second, is it possible to
identify particular features of the different systems which were particu-
larly conducive to, or which particularly hampered, economic growth?
Third, to what degree did the experience of economic growth in the late
rnineteenth century lead to a consensus as to the best systems and thus to
a convergence of systems in the late nineteenth and early twentieth
centuries, as different countries learned from mistakes and successes of
othexs? Fourth, what was the impact of the different systems on the
opportunity for and the achievement of social mobility: in other words,
irrespective of their virtues and vices as training systems, did they
possess characteristics .of wider relevance te the shaping of the
societies of Europe and the United States? Fifth, how far does the
behaviour of individuals and of the institutions of technical training con-
form to the predictions of human capital theory as it has been developed
in the last fifteen years?

* * - * L3

The first task in answering such questions is te describe, in a
schematic form, the different types of technical training that were
developed. Just as much of the controversy about the development of formal
schooling in the nineteenth century has been concerned with the growing
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role of national and local governments in the provision of schooling, so
it has been customary to judge systems of technical education in terms of
the amount of state involvement and encouragement. David Landes has, for
example, attempted to characterise the difference between British and
German technical education as follows:

'....where Britain left technical education, like primary education,
to private enterprise, which led in the event to a most uneven and
inadeguate provision of facilities, the German states genercusly
financed a whole gamut of institutions, erecting buildings, instal-
ling laboratories, and above all maintaining competent and, at the
highest level, distinguished faculties.' (Landes 1969:344}).

While Landes also contrasts the 'late and stunted growth of technical and
scientific education in Britain'® with the 'vigorous, precociously
developed German system’ (Landes loc.cit.) this important temporal dis-
tinction is dependent, in his view, on the mexe fundamental distinction
between a state financed system and one left to private initiative, and it
is uwpon this distinction that his condemnation of the British system is
based. Yet there arxe other distinctions between the British and the
German systems, and still more between the systems of other countries,
which deserve notice, differences in the degree of reliance upon full-time
and part-time training, differences in the systems of apprenticeship,
differences in the career structures of management and the professions,
differences in the occupational structures of the various countries. To
concentrate on the one dimension of the amount of governmental finance and
contxol is to ignore these differences; state involvement is one, but by

no means the only, important differentiating factor between the systems of
technical instruction which were evolved.

As an alternative, it is possible and illuminating to utilise as an
organising principle the insights of human capital theory and in parti-
cular the distinction bBetween ‘general' and 'specific' training of the
labour force, and the consequent allocation of the costs of training
between employee, emplover and cutside agencies. This has the advantage
of concentrating attention on the nature of the training which was pro-
vided and on its relationship to the workplace, rather than concentrating
exclusively on the role of the state. The distinction between 'general'
and 'specific' training was first formulated by Gary Becker in the course
of an analysis of how two rational actors, the employee and the employer,
will divide the costs of on~the-job training. To Becker, 'general' train-
ing is training which increases the future marginal productivity of the
worker outside {(as well as inside) the firm in which the training takes
place. Since the worker will capture the benefit of that training, he can
be expected to be prepared to pay for it, by receiving lower wages than he
would otherwise have received. By contrast, while

'Completely general training increases the marginal productivity of
trainees by exactly the same amount in the firms providing the train-
ing as in othex firms ..... some kinds of training increase product-
ivity by different amounts in the firm providing the training and in
other firms. Training that increases productivity more in firms
providing it will be called specific training. Completely specific
training can be defined as training that has no effect on the pro—
ductivity of trainees that would be useful in other firms. Much on-
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the-job training i nelthner completely specific nor completely
general.,..' (Becker 1980:26).

This approach to the provisien of training emphasises a division of
responsibility between the employer who seeks to increase the marginal
productivity of the worker within the firm and the employee who seeks, by
the acquisition of general training, to increase his productivity both
within the firm in which he is trained and outside that firm, in future
jobs. Just as the responsibility is shared, so are the costs; the employee
pays for his general training by foregone earnings, the employer by direct
training costs and the reduction in productive output during the training
period. The rewards are also shared; the employer's incentive lies in the
increase in productivity which he can capture while the trainee remains
with the firm and in the productive output of the txainee during the
training period: the incentive for the employee lies in the wage received
during training and in the opportunity tc capture the value of his improved
marginal product after he is trained. BHe may achieve this eithexr by pro-
motion within the firm or by a move to a position of higher responsibility
and higher wage with another firm.

Becker's distinction related entirxely to on-the-job training and to
the respective roles of employer and employee. As Blaug has pointed out,
the distinction and the human capital theory which has developed from it is
highly individualistic; it leaves no role for outside institutions, in
particular the state, who have in practice provided a great deal of the
technical training of the work-force, both general and specific. {Blaug
1976:830~-832). Nor does it consider the extent to which employees may seek
to obtain general training by such means as part-time education or cor-
respondence courses while they are at work. Once these institutions and
other forms of training are introduced into the analysis, it is much
harder to identify the costs ¢f and returns to investment in different
types of training by different actors, for example if tax revenues are
used to provide training. Nevertheless, Becker's distinction between
skills that are transportable and skills that are specific to a particular
job in a particular firm c¢an, if broadened to include instruction provided
outside the workplace, be a useful basis for the classification of differ—
ent systems of training, and an aid to understanding why they were so
different. Since, in addition, it is implicit in human capital theory
that the most efficient training system will be that which allews each
actor to capture the value of his investment, the theoxry can be used to
make a judgement as to the economic rationality of the different systems
of training which were developed.

An initial scheme of classification, then, would place training
schemes which provided entirely specific skills at one end of a spectyum of
possibilitijes, with schemes which provided entirely general training at the
other end. Towards the specific end would be placed, around the end of the
nineteenth ¢entury, the United States. In that country, as the guotation
2bove indicates, almost all technical education for the industrial worker
took place within the individual firm. A number of manual training schools
existed, it is true, in which elementary training was provided in the
operaticon of machinery and tools, sometimes at private and sometimes at
public expense; this training was of a general character, but it existed
only in the large cities and was a preliminary to, rather than a replace-
ment for or complement to, technical training on the job. As Becker's
analysis makes clear, of course, on~the-jcb training is likely to include

5



general training, but the wvirtual absence of apprenticeship in American
manufacturing and the concentration on the use of specialised machinery -
the 'American system' - suggests that the emphasis of training was towards
specific skills useful in a particular job. There was of course a differ-
ent source of general training, provided to some extent at the expense of
the state, in the land-grant colleges, but these ¢olleges were concerned
with educating future managers and owners rather than with training
industrial workers.

This American neglect of industrial training contrasts strikingly
with the Eurcopean systems, of which Germany's was the archetype, which lie
towards the opposite end of the scheme of classification. In such systems,
the state took almost full responsibility for the production, at the end
of a period of compulsory education (first full~ and then part~time) of a
fully trained worker able to practise his skills in any firm within the
industry for which he or she had been trained. This training took place
within full-time primary or elementary schoels up to the age of 13 or 14
and at part-time continuation schools from the age of 13/14 to 18, in-
struction at the latter being complementary to and supplementing the

raining which was also received on the job. There was, of courze, an
element of specific training in this system, which it was presumed that
the firm would provide during the working day, but the instruction was
primarily intended to fit the future worker for any job appropriate to the
skills which had been learned. For if the education was general in this
sense, it was also highly specialised, as the U,S5., Commissiopner of Laber
described:

'This specialisation of industrial or technical schools in Germany
is the most characteristic feature of the system that has there been
develcoped. In Germany it is always presumed that the young man has
determined pretty definitely the career into which he expects to
enter and will shape his education accordingly. By this is meant
that a selecticn is made not merely cof the industry or trade but
alsc of the grade of employment, whether as a skilled artisan, a
foreman or superintendent, or as a general manager or employer....
There are special schools for the training of employers and managers,
for the training of foremen or bosses, and for the trade education
of artisans.' (U.S. Commissioner or Lapor 1502:871)

The British consul in Stuttgart in L9%03 put it wore vividly if le=g
kindly: the technical instruction in secondary and lower technical
schools was, he wrote, intended 'to provide the subaltern officers and

rank and file of the industrial army'. (P.F. 1904:21%9).

The other Eurcpean ccuntries occupied positions on the spectrum
between Germany and the United States. In general, they developed
systems in which training within the workplace, often through the medium
of apprenticeship as well as through specific training, was complemented
by trade and technical schools, sometimes full-time but more usually
part-time. These schools were corganised by a multiplicity of institutions,
of which the state was normally only one, s¢ that direct state expend-
iture on technical training was normally significantly leéss per czpita
than in Germany, although significantly more than in the United States.
Many of these systems emphasised the need for a workman to be trained in
two ways, firstly in the principles and theory of his trade or craft and
cecondly in its practice or technigue; in Britain, for example, this
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distinction was expressed as a principle. As the Technical Instruction
Act of 1889 put it, in a restatement of carlier legislation and practice,
technical instruction meant:

' ... instructicn in the principles of science and art applicable to
industries and in the application of special branches of science and
art to specific industries. It shall not include the practice of any
trade or industry or employment.'

The system which was develcped in Britain assumed that the employee would
receive training from the employer in the detajiled practice of the trade,
and would become manually proficient through such training. It was not
asgsumed that the training would be entirely specific; indeed, the reverse
asumption was nermally made, and lay behind the persistence of
apprenticeship as a form of recruitment and training in British industry
leng after its disappearance in other countries.

It was recognised, both in the British system and in the French,
that, although workshop training and apprenticeship might make the work-
man manually proficient, it could not give him the theoretical backgrownd
which wouid either make him a better worker or allow him to progress to
positions of greater responsibkbility within the industry. General training
oI Lhis type, which was explicitly aimed at increasing the marcinal nro-
ductivity of the worker both outside and inside his present employment,
came to be provided both by state and by private initiative and, almost
exclusively, by part-time evening instruction. Part-time instruction had
been a prominent feature of English adult education since the foundation
of the Mechanics' Institutes early in the nineteenth century, but it
expanded greatly after the 1B860s and became much less concerned with basic
literacy and more with scientific and technical instruction. As early as
1884, the Royal Commission on Technical Instruction could state, perhaps
with some exaggerated self-satisfacticn, that

'As regards evening science teaching, there seems to be nowhere in
Eurcpe any organisation for systematic evening instruction comparable,
as regards the number of subjects taught and the facilities afforded
for the establishment of c¢lasses and for the examination of the
students’ work, with that undertaken by the Science and Art Depart—
ment in this country and recently supplemented, in the application of
science to special indvstries, by the City and Guilds of London
Institute.” (P.P. 1884, xxiv:48)

With even greater satisfaction, the Royal Commission alse stated that
Germany had no system for evening scientific or technical instruction com—
parable to that in France, Belgium or Britain,

"...- but the want of this instruction is much felt by the Germans
themselves, who contemplate the organisation of a system of technical
instruction.' (P.P. 1884, xxiv:42})

This statement may seem extraordinary, in the light of the com—
prehensive German system of technical instruction, but it stems from a
feature of the German system which requires further emphasis. That
system essentially assumed that the worker had been fully trained in the
general practice of his trade by the time he left the continuation school
at the age of 18; further training might of course be provided by the



employer, but that would be specific to the firm and to the worker's
position within the firm. There was no need to provide any opportunity
for further general training because there was no question of the worker
seeking or gaining the extra respensibility for which further training
would be needed; his place as labourer, artisan or foreman was set at

age 14, or even before, and would not be altered. By contrast, the
English and French systems assumed that the intelligent ox able worker
would aspire to higher or better-paid positions, either within the firm
which had provided his early training or in another firm, and that it was
sensible .te provide, through further technical training of a general
charactex, an opportunity for him to continue learning. There was, there-
fore, no upper age limit to attendance at evening classes in Britain and
no sense that it was inappropriate for a worker to seek to 'better him—
self’.

In summary, the systems of technical training which were developed in
the late nineteenth century can plausibly be arrayed aleng a spectrum
ranging from a concentration ¢n specific training (United States) through
systems which tried to arxive at a careful balance between specific and
general training {(England, France, Belgium) to systems which emphasised
general training {Germany). But why should such a spectrum have emerged?
Two explanaticons c¢an be guickly rejected. It is, fixst, inconceivable
that the differences between countries stemmed from lack of information.
Technical education was a subject of considerable interest to legislators,
scholars and businessmen throughout the developed world, as is artested
by the voluminous reports produced which compared national systems and by
the newspaper articles, parliamentary debates and other forms of public
discussion which those enguiries orovoked, Moreover, none of the systems
was static throughout the period; the fluidity which makes them so
difficult to describe also attests to the fact that they cculd have heen
changed if those in charge ¢of them had desired to follow some foreign
model. Second, while it may be possible to argue of one system, Seen in
isclation, that it stemmed from collective irrationality, such as that of
the British businessmen who are collectively seen as hostile to technical
training (Wiener 1981), such an explanation will not do when the spectrun
is seen as a whole. There must, in other woxds, be reasons why one kind
of system arosc in one country, another in another.

The human capital approach which has been described above suggests
that the explanaticn should be found in the costs and benefits of each
system within the context of the economic development of each country and
its social and economic milieu. Analysis of the full range of technical
education in the developed countries of the United States and western
Eurcpe is a task far beyond the scope of this paper, but it is instructive
to take, as a first step, one aspect of the provision of technical train~
ing. The provision of part-time educational facilities for the worker
varied greatly; in some countries it was common, in other rare, in some it
was primarily intended to supplement general eduction, in others to
provide advanced technical and scientifie training, in some it was
available to all age groups, in others only to immediate school-leavers.
Why should this diversity have occurred? Human capital theory would
suggest that if very little benefit is likely to accrue to a worker from
a period of part-time training, then it is unlikely that there will be
much gemand for such training and unlikely therefore that educational
institutions will arise to supply it. How does such a suggesticon help us
to understand the provision of part-time technical instruction?
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Two countries, of those which we have so far considered, made very
little provision for part-time technical instruction of the worker, while
in two others a vexy extensive system was developed. In the first
category were Gérmany and the United States, in the second France and
Britain. 1In the United States, for example, part-time education was
extremely important as a means of teaching immigrants to speak English,
but was little used in the nineteenth or early twentieth centuries for
technical training. As a Report on Industrial Education in the United
States put it in 1881-2:

'Evening schools are emphatically for the working people. The
wealthy have either received an education in theix early years or
have gained the training they desire by actual contact with men and
things while accumulating and caring for their property. Their
children are not driven to the necessity of devoting thelr evening
hours to preparation for coming life. It is only the hope of a
future prosperity, to be gained in no other way, that induces anyone
to call the curreants of life away from the refreshment of the weary
body to the solution of problems which centribute only indirectly
and after long waiting to comfort and happiness. The studies of
these schools are not usually directed to the immediate preparation
of a workman for his trade. In this sense they have not often been
industrial.' (Report on Industrial Education 1881-2:47).

This neglect of part-time technical training did not stem from the
adequacy of formal schooling in giving such training since, as has already
been stated, there were few industrial schools in the United States at the
time and, as one observer commented much later,

', ... the systematic training of craftsmen and technicians and of
supervisors of industrial production has been largely neglected.’
(Wickenden 1929:8)

This lack of oppoxrtunity, and presumably lack of demand, for part-time
technical training could stem from the belief, which may be implicit in
the paragraph gquoted above, that there were easiex ways of gaining
prosperity in the United States in the late nineteenth century than by
attendance at evening classes. This would certainly accord with popular
images of the land of opportunity, of the absence of craft or trade union
restriction and consequently of the fluidity of the job market which made
it wnecessary for an aspirant worker to obtain additional gualifications;
advancement would be by skill and enterprise shown on the job. On the
other hand, it could be argued that the passage bears witness to a lack
of opportunity, a situaticn in which the upper ranks of industry were
normally the preserve of the children of the wealthy, as is suggested
here, or, perhaps more plausibly, that the very success of the United
States in setting up an efficient system of technical and scientific
education, through the land-grant colleges, militated against advancement
through the ranks from the shop-floor and consequently diminished the
expected value of part-time education.

While the reasons for the lack of part-time technical instruction in
the tnited States are difficult te discern, those for the similar lack in
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Germany are very clear and have already been discussed. Since the German
system assumed that the place of tIe worker within the industrial heirarchy
was fixed, there was no purpose in providing him or her with the oppartun-
ity to obtain further general training after the conclusion of the
mandatory continuvation school years. This does not explain, however, why
the German system of technical training should have been based on such an
assumption. An exaggerated respect for formal educational gualifications
and thus for an immutable heirarchy determined by achievement at an early
age has often been thought of as characteristic of German attitudes to
education, but it seems more likely that the German educational system, in
many ways like that of the United States, was designed to provide rapid
training and encourage integration into the manufacturing labour force of
workers predominantly from the unskilled agricultural sector. Thus a high
premium was placed essentially on the socialisation of the worker, often
the child of recent migrants to the industrial areas; a convenient way of
achieving this at low cost was to allocate workers to a particular rele at
an early age. Like the United States, again, this meant that large
resources were devoted to early formal schooling, essentially in what has
come to be called a 'screening' or 'sorting' mechanism; once that sereen-
ing had taken place, educational expenditure could then be concentrated on
the elite, which the German system, like the land-grant colleges, was
extremely successful at producing.

By contrast, the technical training systems of France and Britain
placed far greater emphasis on part-time training, often with the explicit
intention of encouraging vertical mobility. Dealing as these countries
were with a population much more habituated to manufacturing and service
industries, the socialisation and screening roles of German and Pmerican
education were less important te¢ them. By contrast, the relative absence
of a reliance on formal educational gualifications, particularly in the
British manufacturing industries which were very slow to demand scientific-
ally trained manpower, gave an opportunity to the individual worker on the
shop-floor to aspire to improve himself and to better his condition. This
possibility was an essential ingredient in the British approach te the
provision of part-time technical education, which had to base its appeal
on perscnal motivation and offer itself as a vehicle for those employees
whe were anxious to improve themselves, That technical schools were a
successful means, at least for some students, of obtaining promction or
higher wages is clear from the report of the Royal Commission on Technical
Instruction in 1884; one employer told the Commission that-

'It is generally the studicusly disposed and most intelliigent of
workmen and apprentices who avail themselves of the Science and Art
classes. From these foremen, leading workmen and sometimes draughts-
men are selected, in which capacities the knowledge and skill they
have then acquired is certainly an advantage.' (P.P, 1884, xxxi:645).

Such support of the evening c¢lasses in technical subjects was certainly not
unanimous, but it is indicative of the purpose which the classes served.
This purpose has sometimes been recognised by historians of education, but
it has, curicusly, often been regarded as a defect of the system. Cot-
grove, for example, writes that the system was:

T.... shaped by the examination needs of ambitious students rather
than by the needs of industry.' (Cotgrove 1958:15)
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and that it did not serve artisans well because of:

'its emphasis on the need tor the technical instruction of foremen,
managers and proprietors, rather than operatives.' (Cotgrove 1958:44).

Such criticisms are misplaced from the point of view of human capital
theory; instead, the conclusion which should be drawn is that the system
was providing an incentive for- workmen to gain general training outside
the workplace, that the ambitious among them were responding to this
incentive, and that this was a substantial benefit teo the industry in
which they worked.

The theory of human capital formation implies that there must be an
incentive for employees to seek to improve their value in the labour
market through general training, and that, once such an incentive exists,
ermployees will seek such training and educational or other institutiens
will provide it. The history of the development of part-time education in
Britain appears to approach very closely to such a model, with the state
providing a subsidiary though nevertheless important initiating and
validating role. In Germany and the United States, by con—~
trast, the incentive for part-time education was either weak or non=-
exiLstent, and it is therefore not very surprising that the institutions
to provide it were not developed, at least until the twentieth century.
Instead, the industrialisation of Germany and the United States rested to
a much greater degree, and with much greater state expenditure, upon formal
schooling and a screening process which emphasised the education of an
elite, albeit an elite which was immensely important in securing the
technological advancement of the industries in which its members worked.
It is paradoxical, in the light of this, that economic historians have
traditionally seen the expensive, elitist and state directed German system
as the model which sheould have been followed, and have rejected as
inefficient and harmful the system which appears to have developed within
the framework of the free market in late nineteenth century Britain.
Either economic historians should follow the human capital theorists and
give greater credit and approval to the British system, or human capital
theorists should wonder why the system which seems to follow their ideas
so0 closely has often been regarded as one of the main reasons for the long
term decline of the British econcmy.

11



Bibliograghx
Abbott, A. 1933

Becker, Gary S§. 1980

Blaug, Mark 1976

Bowman, M.J. 1962

Cotgrove, S.F.1958

Landes, David §. 1969

Mincer, Jacob 1962

More, Charles 1981

P.P. 1884

P.P. 1904

Education for Indusrry and Commerce in England
{Oxford)

Human Capital (2nd edicion) {Chicago)

'The Empirical Status of Human Capital Theory:
A slightly jaundiced survey', Journal of
Economic Literature 14:827-55%

'The Land-grant Colleges and Universities in
Human Resource Development', Journal of Ec¢onomi¢
History, 22:523-46

Technical Education and Social Change (London)

The Unbound Prometheus (Cambridge)

'On-the-job Training: Costs, Returns and Some
Implications', Journal of Politiecal Economy
70, Supplement:50-79

Skill and the English Working Class {London)

British Parliamentary Papers 1884, xxiv-xxxi.
Report of the Royal Commission on Technical
Instruction

British Parliamentazy Papers 1904, xcvi. Report
by Dr Frederic Rose, H.M. Consul at Stuttgart on
'Technical Instruction in Germany: The Building
and Engineering Trades Schools'

Report on Industrial Education 1881~2 Report on Industrial Education

in the United States, Washington, 47th Congress,

2nd session. Exec. Doc. no 25, Senate Exec Docs
2078

U.5. Commissioner of Labor 1902 Trade and Technical Education, 17th

Wickenden, William 1929

Wiener, Martin 1981

Annual Report (Washington)

A _Comparative Study of Engineering Education in

the United States ang Europe, Bulletin No 16 of
the Investigation of Engineering Education

English Culture and the Decline of the

Industrial Spirit, 1850-1560 (Cambridge)

12



