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ABSTRACT
This conference report provides a general view of the

problems arising in the education and utilization of qualified
manpower and the possibility of identifying the policy measures
needed in order to facilitate their solution. Part I of the report
gives an account of the proceedings of the conference. Part II
presents extracts from or summaries of the principal reports
presented. Within this portion of the report are presentations on:
(1) the balance between need for and resource of scientific and
technical personnel; (2) moving toward a better utilization of
scientific and technical personnel; and (3) institutional aspects of
the development of national policies. (HS)
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PREFACE

The Conference, an account of which is given in the present
publication, was held in Paris from 26th to 28th September 1966, and
provided an opportunity for an exchange of views batween national
delegates for 19 OECD Member countries on the education and utilisa-
tion of scientific and technical personnel.

The need for a confrontation of national experience in this field nas
made itself felt in various waya. Member countries are becoming increas-
ingly conscious of the significant role their resources in scientific and
technical personnel play in present economic development and future
possibilities of expansion. The difXiculties met by developing countries
show that the exploitation of scientific and technical knowledge for produc-
tive ends is possible only if countries have sufficient highly qualified per-
sonnel at their disposal, and adopt practices and policies through which
such personnel is nationally utilised.

Study of these problems has been one of the main concerns of the
programmes of the OECD Committe for Scientific and Technical Per-
sonnel for several years. These programmes have in a general way
contributed to a better appreciation of the limits between investment in
education and economic growth, and of the changes needed to educational
practice and systems if they are to adequately meet the needs of modern
societies. In this respect, particular attention has been paid to the
education of scientific and technical personnel, and the additional efforts
which are necessary in this field if the quality and quantity of such per-
sonnel are to be made relevant to the n...eds of the economy.

The rapid increase which has taken place in most. Member countries
in the provision of training for scientific and technical personnel has led
to the recognition of the need to investigate the relationship between the
type of job graduates are doing with the education they have received.
D ecisions concerning the careers of ',nis category of personnel , taken
at labour market or firm level, may result in highly qualified staff
occupying jobs which do not correspond to the education received, and
which frequently means the under-utilisation of such personnel.



The reports submitted to the Conference, consisting of studies
initiated by OECD in -various countries, provided a general view of the
problems arising in the education and utilisation of qualified manpower
and the possibility of identifying the policy measures neede-1 in order to
facilitate their solution. There was general agreement concerning the
need of basing such policy measures on objective information resulting
from serious study and research. Delegates felt that the elaboration of
such policies devolves upon national authorities at the highest level and
that it was desirable for each country to make the necessary arrange
ments to ensure close co--operation between those responsible for edu
cational and profess,ional training and those responsible for employment.
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INTRODUCTORY STATEMENT:
MANPOWER AND EDUCATION

by
Seymour L. Wolfbein
D epartment of Labo r

United States of America

This Conference deals with the dynamics of the relationship between
a country' s educational institutions and its employing enterprises.

There are, of conrse, many points of contact between these two
national institutions. None, however, is more important than their one
commcn denominator which is also the ultimate bridge between them:
the people with whom both are engaged.

It should be made clear at the very start, therefore, that whatever
the vantage point from which one views and deals with the critical inter-
actions between manpower and education, whether it be in educatinn
itself, or in business or government service, the touchstone always
turns out to be the individual - and his or her interests, motivations,
aptitudes and talents, and the provision of a climate which permits their
maximum development and utilisation.

It is significant that in a recent study a the role of education ill a
technological society, the following was given first place:

l'Our position is that the guiding concept of education for the
American people is individual opportunity, and that education should be
directed primarily to assisting individuals to cultivate their talents. The
strength of the Nation, in whatever area - be it defense, manpower,
social relations, or government-is dependent upon our success in
providing ample and excellent opportunities for individuals to become
truly educated...

9
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"The same principle also seems to be applicable in manpower
development. If industry or government is found with a sho rtage of
electronic technicians or quality-control experts, some types of institutions
may be properly called upon to provide facilities for training workers in
those fields. But individuals should be free to choose and schools free
to determine -without threat of penalties- whether or not they will enter
taese fields". (1)

This is a matter of great import both in principle as well as prac-
tice. It means that programmes and policies devised to establish the
desirable relationship between manpower and education will have to take
into account, as indeed they must for practical ieasons, the whole
constellation of forces which impinge upon the individual. The significant
amount of attention, for example, paid in many of the Conference papers
here +o the matter of motivation among highly qualified personnel in both
their education and employment is testimony to this point.

Thus , education involves a wide variety of go als , as part of the
transmission and enhancement of a countryts culture -in the development
of the individual himself as a person and as part of a family; in the
preparation of the individual for intelligent participation in community
affairs; in the provision of transactions with the environment which will
enable the individual to appreciate his cultural milieu; and in the unfolding
of the understandings which ensure the individual t s proper role in his
economic environment, in providing the goods and services needed by
a nationts current level of living, as well as those required by a rising
stzndard of living -the latter particularly true for highly qualified person-
nel.

In accepting the challenge of understanding and perceiving the
relationship between manpower and education within the context of the
importance of the individual, this Conference can respond to the overall
policy questions being put to those who have responsibilities for educational
policy and those who direct the programmes of employing enterprises
by considering the following three propositions.

1. In assessing the response of the educational system to its economic
environment, the function of education can be viewed as the process
which enables an indivithzal to withstand the inevitable changes which
will occur in the relationship between what he learns and what he will
be called upon to do in the world of work. (2) Such a definition, with
its focus on the individual, argues for the broadest based kind of educa-
tion so that he attains maximum responsiveness, adaptability, flexibility
in the face of manpower, industrial, occupational and technological change.

(1) "Educational Implications of Technological Changen,in Technology and
the American Economy", National Commission on Technology,
Automation and Economic Progress. Washington, DC, Government
Printing Office. Feb.1966, Appendix Volume IV, p. 79.

(2) This concept of the educational process is detailed in Wolfbein,
"Education and Employment" in "The Nationts Children", Ginzberg,
(ed). 1960 White House Conference on Children and Youth, N.Y.
Columbia University Press, 1960. Vol. 2, pp. 138-157.
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Such a definition challenges the more traditional and simplistic labour
market approaches to the manpower-education phenomenon. Mr. Hugh
Folk in his conference paper (1) concludes that "If we consider the
performance of higher education in terms of decades, we must conclude
that higher education in both the United Kingdom and the United States
has responded to economic needs" and remarks that "In terms of
shortages definable in labour market response higher education in both
countries has served well. This is especially remarkable in that neither
system was designed or is currently managed to meet broad economic
needs for trained manpower".
Mey not this be the very point, however ? Perhaps it is not remarkable
at all, perhaps this is exactly what happens in the USA for example,
where education tends to focus on the individual and on preparing him
for what hopefully will be the most flexible stance vis-a-vis changing
occupational requirements.
Such a definition also challenges the equally simplistic conception of the
possibilities of a straight feedback from occupational projections, through
educational requirements for various occupations, to the educational
system as the provider of the necessary numbers called for. Such a
conception has to face up to at least three points, emphasized recently
in such writings as those of Parnes (2) and in the present conference
paper by Messrs. Blaug, Peston and Ziderman (3).

The first of these involves the nature and conditions of occupational
projections and therefore their use in shaping the educational destinies
of a population. To argue by use of extremes: what kind of manpower-
education feedback would have ensued from occupational projections in the
depression decade of the 1930s? Is it possible, now that we can view
that decade from hindsight, that the best feedback would be in the form
of our definition used at the beginning of this section? - as indeed it
turned out to be for most university trained persons of that time. In the
more prosperous decade of the 1960s, a new vocabulary indicative of
brand new categories of professional jobs - ferret reconnaissance , inertial
guidance, human factors science, etc. - raises the query of how the
response mechanism operates in terms of short term changes which often
are the producers of shortages and other frictions in the manpower-
education constellation.
The second of these, underscored by the Blaug, Peston, Ziderman
paper previously referred to, opens the serious question of the educa-
tional prerequisites for various occupations in real-life situations, and
points to the enormous wo rk still to be done in giving this factor the
parameters needed to make it a viable force in any kind of bridge
between the educational system as producer and employing institutions as
users of highly qualified talent.

(1) "The Response of Higher Education to Economic Needs", p. 29
(2) Cf. , e.g. , Forecasting Educational Needs for Economic and. Social

Development" , OE CD Paris 1962 as well as his comments in
"Occupational Data Requirements for Education Planning". Proceed-
ings of a Conference. Madison, Wisconsin, University of Wisconsin,
1966, pp. 116-123.

(3) "The Utilization of Qualified Manpower in Industry".



As the three authors say "It cannot be taken for granted that only one
occupational structure will fulfill the ultimate production requirement ...
the connection between occupation and education also may not be a. simple
one. As will be explained later there may not in most cases be a single
educational requirement for each occupation" (1). At the same time, it
is hardly true that one kind of education is preparatory for only one kind
of occupational deployment. As was pointed out: "If we maintain that it
is conceivable that a larger part of, say, engineering graduates will end
up in non--engineering functions, it is obvious that an expansion of a
tdchnical facility that takes into consideration only the future needs of
engineers might be a serious underestimatell.
The third of these is the tarnabout possibility of reversing the feedback
and moving toward a response by employing institutions to the characte
ristics and profile of a. nation l s labour force . As this writer has said
elsewhere in a broader context "the manpower matching and mobility
dimension of a.n active manpower policy includes not only such mechanisms
as the employment service and various methods for helping to get people
to the right place at the right time for the right job, but also those actions
which redesign and alter the job structure itself to fit available labour
supply. Included in the latter are programmes which might change actual
job content or job prerequisites for employment..." (2) Stich an even
tuality is also deliberately included in the Blaug, Paston, Ziderman paper
which remarks that "It is perhaps also worth mentioning here that
planning in this context may also be approached the other way round. An
attempt might be made to determine what output would emerge (or could
be made to emerge under optimum conditions) from a labour force of
given educational or occupational characteristics" (3). All of this under
scores the role of the employing institutions to which we now turn.

2. In his excellent paper prepared for this conference, E. Thorsrad of
Norway says that "Education and work are not only means to an end
but represent also basic values in human life" (4). Certainly, as is true
of education, employing enterprises also provide the opportunity for
satisfying a wide variety of goals. They exist to provide the goods and
services demanded by a country I s domestic and international consumers ;
but they also represent the arenas for the development of the very indi
vidual interests, motivations, aptitudes and skills to which reference has
been made; they represent the milieu for the creative work, the research
and developmental activities, the actual provisions of goods and services
which enhance the countryts economy a factor again of forceful rele
vance to the highly qualified personnel who are the subjects of this con
ference.

Ibid., p. 9.
In "Employment, Unemployment and Public Policy", N.Y. , Random
House, 1965, p. 162.
Op. cit. p. 9.
:IA Social Research Approach to the Education and Utilization of
Engineers", p. 4.
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Such a conception of the role of the employing enterprise yields a.
view of its function analogous to our definition of education: In assessing
the response of the entrepreneurial system to the educational and training
environment, its function can be viewed as the process which enables
the individual to withstand the continual changes which occur in the
relationship between what he is called upon to perform in the world of
work and what h has learned in the world of education.

In this connec"on, Blaug, Peston and Zid -,rman again make a
perceptive cc ....-a. hen they note that under n Ddern conditions 11The
firm is just a k Ely .o want its trained labour t leave it, as it is to
give away it ac rytt (1). The fact of the E._atter is that trained
labour, especia..y H the form of highly qualified alent, represents a
critical investme L relatively high purchase cost, to be maintained in
an up-to-date pc_.- in an ongoing programme f refurbishment, re-
endowment, ret-raining.

Thus our def. -lition in this case also challenges a traditional view,
this time of managementts view of labour and labour cost - and under-
lines most significantly the parainount role of imaginative recruitment,
utilization and career development of its personnel.

3. It turns out therefore that focusing on the individual reveals a sub-
stantial amount of potential congruence in the aims and goals of the two
institutions being considered at this Conference. The common boundaries
of the two are significant and substantial. Both are affected by a variety
of exogenous forces as well, e.g., levels and trends in economic
growth to which they, in turn, also contribute. The ebb and flow of
economic activity as it affects support of public education or as it impin-
ges on the demand for highly qualified talent, for example, is referred
t.o many times in a number of Conference papers.

Of similar consequence is national government policy, so effectively
documented in this, the latter part of the 20th century, hy the enormous
rise in the use of economic policy to generate employment growth and
equally significant advances in manpower policy with its heavy commit...
ment to education and training.

Developments in individual countries underscore the importance of
the general subject of this Conference in this context. In the USA, for
example, to cite a specific and concrete illustration:

Net increase in USA Labour Force 1965-1975 (Millions)
15.3 100 (%)

14-24 years of age
25-34
35-44
45+

5.7
6.1
- .9
4. 4

37
40

- 6
29

(1) Op. cit. p. 20.

13

15



In the decade 1965-19'7
fewer workers in the critical a_

which a nation normally expects
among highly qualified personnel
education with the kind of care
positions of leadership in busines
tion. Yet it is exactly here that a
scheduled to take place.

The way in which a nation p itse ,isavis this kind of

will actually be about one million
. -:p 35-44 an age group from

Dgir to elicit personnel especially
ively hea:v-y investment in

dev,lopme enabling them to take on
stry, Jvernment and educe
ntial ..-ainution in numbers is

manpower profile and many of the oth,
in the Conference papers becomes a
stresses the reacting and interacting r
and education and industrial and

How shall these be consummated
The OECD Secretariat, in it c

manpower phenomena discuased
,ter of najor import and ine-v-itably

ationsh s between these phenomena
enter-:: rise .

prog.---rarrime holds that "It is
recognized that the role of the educaL syst,==_- in preparing the popu
lation to participate in economic life -11 impo.,ant consideration in
formulating development policy. This oective i _ no way contradicts
broader cultural and social goals which the edh.cational system rightly
considers to be its duty to fulfil. On the contrary, it tends to reinforce
them and give them all the value they deserve".

Thorsrud (1) puts his finger, however, on a major problem when
he notes that "... education represents values in itself and is at the
same time an increasingly imporLant factor in economic growth. Economic
growth is a necessary condition for social and cultural development in
general. But this does not mean that culture values represented in
education of a certain culture may not be endangered if education is
adjusted primarily to satisfy industrial and other economic needs".

In this connection we offer twc possibilities:
The first relates to the time honored dichotemy between "education"

and "training", the former usually taken to describe the first formal
round of learning, the second the subsequent experiences with learning,
usually proposed as more vocational in nature. If our first two propo
sitions have some viability, however, and we really mean it when we
talk of "education over the lifetime of the individual", then perhaps we
are on our way toward blurring this kind of polarization. Educational
institutions are not monolithic organizations: they can be and, as a
matter of fact, have been flexible enough to devise a wide range of
institutional responses to the needs for updating professional personnel,
whether it be in the realm of a host of post--doctoral programmes or
the burgeoning colleges of continuing education in the USA. Similarly,
business organizations can be and have proved themselves to be not only
supporters of updating programmes for personnel (one company General
Dynamics made available one million man hours of companypaidfor
instruction outside its establishment in 1964). Its own operations and
environs, whether it be a high energy physics lab or a new computer
setup also can serve as arenas for the education, training and creative
utilization of highly qualified personnel.

) op . cit .

14
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The second and this closes the circle so far as this F er is
concerned is that the discussions in the various Conferenc -Jers
(including thie one) talk of the responses to be made by the .ec cational
system" and "business enterprises" to manpower problems and .e
various institutional problems involved therein. It may turn out I at at
least as important and meaningful a pathway for response is to :_love
from the "system" to the individual and deal with him in our programmes
in the manpowereducation constellation, as indeed we have done with
substantial success, in affording him opportunities for choice of a variety
of programmes for advancement and updating provided by government,
education and business.

15
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TERMS OF REFERENCE :
PURPOSE OF THE CONFERENCE

The role of the educational system in preparing individuals for their
professional life in scientific and technical fields is recognised as an
important element in a development policy. Although this has bean expli-
citly stated only recently, it is in no way at variance with other cultural
and social goals which the educational system has set itself. On the
contrary, it helps amplify and bring out the full value of the prominent
role played by education in the building of modern society.

The functions which those just completing their education are called
upon to fullil during their working lives are not determined solely by the
education they have received. Decisions in this matter, taken on the
labour market and in the firm as the career of a person develops, may
lead to a choice of career not corresponding to the training received and
to an incamplete exploitation of the knowledge and skills acquired. In view
of the in .Ireasing expenditure on education in all countries, it is important
to attemet a better utilisation of scientific and technical personnel.

The purpose of the Conference is to examine:
(1) Policies for adaptating the educational system to provide training

in line with economic needs;
(ii) The role of employers and public authorities concerning the

optimum utilisaiion and complementary in-career training of
highly qualified personnel.

le
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GENERAL REPORT

by Roger Gregoire, Conseil ler diEtat (France)

.An Inter-Governmental Conference met in Paris from 26th to 28th
Septembre, 1966, to study methods of ensuring that the supply of highly
qualified scientific and technical personnel was adequate to meet the need
for such personnel.

The conference was organised by OECD as a follow-up to the
"Policy Conference on Economic Growth and Investment in Education" (1)
held in Washington from 16th to 20th October, 1961. The aim of the first
conference was to assess, on the basis of a study directed by Professor
Svennilson, the quantitative effort needed up to 1970 to develop education
in the OECD area, with particular reference to demographic forecasts
and the trend in enrolment ratios. This assessment followed discussions
on the importance of education as a factor for economic growth. All
these studies undoubtedly encouraged Member countries to persevere in
the efforts which most of them were already making to ensure a rapid
increase in the number of persons holding diplomas in secondary or
higher education.

Education is such a lengthy process that it would have been point-
less to attempt, after less than five years, to measure the results
achieved. The purpose of the Paris discussions was not therefore to
resume but to supplement the Washington discussions. They provided an
opportunity to go into the question of training requirements more closely
and at the same time underlined the need to make the best use of trained
personnel, in order to exploit to the full existing resources.

(1) The report on this Conference is in five short volumes combined
under one cover Paris, OECD second edition, December fD65.
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These discussions, which are summarised in the first two sections
of this general report, were based on a series of special reports. They
centred on four main themes which, in view of their nature and the fact
that two Working Parties were set up, it was found convenient to group
together in pairs:

- assessment of training requirements in the light of manpower
needs and adaptation of educational systems to these requirements;

- optimum utilisation and upgrading of trained personnel, notably
through the continuous education of persons in employment.

As was lc be expected, the Conference revealed more gaps than
progress in the knowledge of the subject under study; in fact more pro-
blems were raised than were solved. Possible measures to bridge the
ga.ps and solve the problems are summarised in the concludi. g section.

I - Training requirements and adaptation of educational _systems

Although mainly concerned with matching resources of highly qua-
lified personnel to needs, the Conference was not content to assign purely
econondc objectives to education. On the contrary, many participants
expressed the view, which was not contested, that it would be dangerous
to base education policy on manpower needs alone. Such a policy would
be a negation of the freedom of individuals and their right to attain the
highest level of education of which they are capable. It would make little
allowance for social aspirations. In fact it might even run counter to the
objective pursued. As will be seen later, general culture is more impor-
tant than very specialised knowledge in helping highly qualified personnel
to keep up with the continuous development of science and technology.
These preliminary remarks should be kept in mind when considering the
first subjects discussed.

Difficulty of assessing training requirements

Matching resources to needs requires a knowleage of what the
needs are. Overall estimates, of the kind made in Washington, are not
enough. We need to know not only the numbers of diplomas by level of
qualification, but also the types of diplomas. But, despite the progress
made in forecasting, many gaps still remain and it is not altogether sur-
prising that there should be some doubts in a number of countries about
the value of overall forecasts.

The reports and oral statements made to the Conference showed
that substantial improvements have been mz le in recent years in fore-
casting methods. Three examples were particularly interesting.

First, the G. T . Page report describes the methods used in
France to work out training requirements on the basis of manpower
needs. There are three successive stages; first, long-term manpower
needs are forecast by occupation, are then expressed in terms of
training, and finally in terms of educational flow by level and type of
training. Once this has been done it is possible to draw up a balance

22



sheet of manpower and training forecasts, since the measures designed
to bring the needs of the economy and the "output" of the educational
system into line are no longer a matter of forecasting, but of political and
administrative decisions. The report points out that manpower forecasts,
and consequently forecasts of training requirements, are meaningless
unless they are related to economic growth objectives. This leads to the
conclusion that all forecasts tend to be normative, since they indicate
targets to be achieved and not merely probable trends. It is interesting
LO compare this point with that made during the discussions concerning
the work done in the United States by the National Science Foundation
which is engaged in working out the training requirements arising out of
the programmes provided for in the Federal Government is buaget (1).

To judge the extent to which methods have been iraprova it is
interesting to compare the Page report with that presented in Washington
by Mr. Raymond Poignant (2). Describing the way in which the French
Fourth Economic Plan (1962-1965) was prepared, Mr. Poignant pointed
out that, in the absence of smilicient information on manpower needs, the
numbers in universities and schools were allocated between the different
types of secondary and higher education on the basis of a series of
assumptions, postulating a virtually maximum. increase in the scientific and
technical branches. The Page report, on the other hand, shows that in
preparing the Fifth Plan (1966-1970) it was possible to make allowance
for changes in the structure of the active population.

Secondly, the LSE report and the statement made during the
Conference by professor Moser stressed the usefulness of an analysis
of "costs and income" for each type of training, discounted at various
rates of interest, for the assessment of both educational needs and the
yield of the educational system.

Finally, reference must be made to two United States contributions.
In the first place, the Cain report shows how population census data
can help in defining the links between training and subsequent occupations.
Secondly, in the course of the meeting, Mr. Riley emphasized the im
portance of calculating the numbers of highly qualified scientific and
technical personnel needed for governmental and intergovernmental pro
grammes in such fields as oceanographical research or the study of
measures to deal with congestion in towns. He hinted at the possibility
of establishing raodels for educational development based on analyses
which would be much more detailed than those made hitherto. These
models would include not only the quantitative factors used in existing
models (3) but also qualitative factors (e.g. nature and value of training).

For further details, see Leonard A. Lecert: "The Dollar Cost of
cur National Goals", Center for Priority Analysis, Research Report
N° 1, National Planning Association, Washington, 1966.
',Policy Conference on Economic Growth and Investment in Education",
Volume 4, page 9 et seq.
See in particular: "The Re53dual Factor and Economic Growth".
Report on the work of the Study Group in the Economics of Edu
cation, OECD, Paris 1964.
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The progress made must not be allowed to conceal the gaps in
knowledge and information which make forecasts uncertain. The Confe-
rence drew up a list of these gaps which can be summarised as follows:

Manpower forecasts can be distorted in three ways. In the first
place, most countries lack information concerning the "existing stock" of
highly qualified scientific and technical personnel. One of the participants
suggested that the stock available should be reviewed each year, in
reports by trade organisations or Government departments. In the second
place, occupational classifications are vague and in many cases out of
date: the progress of technology makes it more difficult than it was fifty
years ago to draw a clear distinction between functions, which in theory
are immutable. Finally, it is almost impossible to say, for more than afew years ahead, how progress will affect the nature of the qualifications
required: all that can be said with any certainty is that a large proportion
of this personnel will have to change their occupation in the course of
their working life.

There is no reliable means of-relating manpower needs - assuming
that these can be accurately determined - and training requirements.
Many participants, for example Mr. Wolfe, of General Electric, questionedthe methods used by employers in determining the criterion on which
recruitment will be based. Some lay down ideal standards which cannotbe met (1); others settle for what they believe, rightly or wrongly, the
market can supply. In either case the vacancies offered, whether or
not they are filled, afford no useful guidance to the country's require-
ments in regard to highly qualified personnel. Comparisons in fact showthat the levels of education considered desirable in firms which carry out
job analysis are very different from those actually reached by the per-
sonnel employed. Substitution therefore takes place, but its influence is
difficult to determine: there is at present no criterion by which to compare
the efficiency of an e.-,ecutive who has risen from the lower grades with
that of a man specially trained for executive tasks.

In no country is the yield of education in all its forms and mani-
festations fully known. While it is possible, for example, to keep a fairly
accurate record of the "output" of universities and similar higher edu-
cation establishments, there is no way of determining how much training
has been acquired outside school or university; yet itis this which makes
possible some of the substitution we referred to earlier. At the same
time there has been too Eft le research into the psychological, sociological
or econom:o factors which determine the use which young people make
of the educational opportunities open to them. Even where there are
extensive facilities for the vocational guidance of students the work is
made difficult not only by the lack of information on career prospects in
the different branches of research or production, but also by the fact
that underlying motives are often unconscious, and so cannot be influenced
by formal guidance.

Finally, the return on the educational system has not been suffi-
ciently studied. The reasons which some firms have for "stocking" high

(1) It should be noted that in many countries the standards laid Iwn
for r.cruitraent to the Civil Service are perhaps too high.

2.0
24



quality personnel are not always sound (1). lint' .here is more research
on the "cost effectiveness of education!' individuals themselves will not be
in a, position to estimate the return on a certain type of education. One
may, for instance, have serious doubts about the value of prolonged
studies as opposed to early entry into active life. It would be useful tf
the authorities responsible for drawing up curricula could be given some
guidance on this point.

It is because of these deficiencies, which forecasting experts make
no attempt to conceal, that several participants, including the represen
tatives of Germany, queried the value of attempting to establish longterm
forecasts in this field. It is important to note however that even the most
sceptical agreed that it would be worthwhile continuing to make forecasts,
if only on an experimental basis.

There are in fact limits to what forecasts czn do. Beyond 10 or
15 years it is hardly possible to do more than predict requirements by
level and principal type of education. The precise qualifications needed
c an be foreseen only up to three to five years ahead, the interval
between scientific arid technical discoveries and their application. This
does not mean that forecasts are useless: the educational process is
svfficiently long for its adaptation to requirements as soon and as far
as possible to be important, even if these can be estimated only in
general terms. Two conclusions must, however, be drawn. In the
first. place, forecasts of educational requirements must never be hard
and fast: they should be revised periodically as manpower needs can
be seen more clearly. In the second place, in a rapidly changing world,
training cannot be acquired once and for all before entry into active life.

Adaptation of educational systems

The Conference took this second conclusion as the starting point
for its discussion on the changes that ought to be made in educational
syatems. It did not, however, go very deeply into this problem. As
explicitly noted in the conclusions of one of its Working Parties, there
was no intention of putting educational institutions on trial, and this was
made quite clear. All the participants seemed to agree that when those
responsible for such institutions were kept informed of the needs of the
economy, they took the necessary steps to adapt their methods and their
programmes to those needs. The only possible criticism is that this
adaptation is made rather difficult owing to insfitutional structures and
academic traditions, as the Folk Report points out. The Conference did
not therefore endorse the idea, which is sometimes expressed in pro
fessional circles, that education is too attached to tradition and therefore
getting increasingly out of touch with real life. On the contrary, one of
the representatives of the European Federation of National Engineering
Societies drew particular attention to the fact that the "grandes ecoles"
of technology had in recent years succeeded in making farreaching
changes in the training they provided, and this now takes account of econo
mic and social as well as scientific and technical development.

(1) cf. "Toward better Utilisation of Scientific and Engineering Talent,
A Programme for Action", National Academy of Sciences,
Washington , 1964.
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This attitude is largely due to the agreement reached during the
past few decades between employers and educators concerning the "stock
of knowledge" which is most useful to highly qualified personnel. The
nature of the qualifications required of such personnel is so uncertain
that their knowledge must not be cverspecialised. Furthermore, as this
personnel will be called upon to perform a succession of different func
tions, and even perhaps make a. complete change of occupation, it is
important that education should develop adaptability and, more generally,
individual selfreliance. This being so, the practical objectives of educa
tion can best be achieved if education concentrates on general culture.
There is perhaps a need to define a culture suitable for our own time
which would certainly not coincide with the "classical humanities". But
the main lines of study open to students in the scientific or technical
departments of universities and similar establishments include most of the
elements of a modern culture. Higher educational institutions are thus
being invited to enrich this culture, and not to reshape their programmes
so fundamentally that they would become centres for occupational training.

During the discussions particular emphasis was put on three points.
In the first place it was pointed out that highly qualified scientific and
technical personnel were being associated to an increasing extent with
work that had economic, social and even political aspects. Not only do
many research workers or engineers assume managerial responsibilities
at some point in their career, but, many of them cooperate in projects

town planning, campaigns against air or water pollution, etc., wh.Jre
the problems to be solved are no longer essentially technical. Such
personnel must therefore be given a grounding in questions which ar.7.
only occasionally included in the curricula of the university departments
or schools where they are trained.

In the second place, while the "basic training" of highly qualified
personnel should be very broad and, as we saw earlier, of an essen
tially cultural character, such people are none the less required to
perform certain very specific functions, calling for specialised knowledge.
This specialised knowledge can soon be acquired, but it has to be taught,
It is here that there is scope for collaboration between the university
and industry. One of the Working Parties stressed the need to organise
courses designed to familiarise graduates with actual working conditions
in competitive industry. The information in the Wolfe Report about the
arrangements made for the higher grade personnel of General Electric
to enable them to complete their university training, and the details given
at the conference itself about refresher courses for executive staff of the
Siemens factories, indicate that useful steps in this direction have already
been taken.

Finally, a welladapted educational system is useless if young people
do not make sufficient use of it. As already mentioned, there is little
information available on the factors influencing students choice of subjects
for study. But it seems obvious that among these factors career prospects
carry the most weight. The way in which personnel already in employ
ment are used thus influences the training of the future labour force.
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II - Utilisation and professional development of highly qualified scientific
and technical personnel

One of the ways of ensuring that the supply of highly qualified per-
sonnel is sufficient to meet the need for such personnel is through the
best possible utilisation and development of the talents available. This is
in fact the only way to make good existing deficiencies, as the training
of the younger generations is bound to be a gradual process. It is
interesting to note that the Conference, when formally confronted with
this problem, had some difficulty in deciding how to tackle it, and in the
end dealt with only part of it. MoreQver the need for better utilisation
has so far been recognised only in the United States, where there was
a committee for the utilisation of scientific and technical manpower from
1961 to 1964, and in Great Britain, as indicated in the LSE Report
and statements by members of the British Delegation. The need to en-
courage the professional growth of such personnel is more generally
recognised, since earlier training becomes out of date as a consequence
of scientific and technical progress. These two points will be examined
in turn.

Optimum utilisation of talent

Right from the start of the discussions in the Working Parties on
the optimum utilisation of highly qualified personnel, the question was
raised as to whether the concept itself was valid. Several participants
also felt that the concept "misutilisation of highly qualified personnel" was
not sufficiently clear. A recommendation was therefore forwarded to the
OECD Secretariat, asking for a report to be prepared defining optimum
utilisation and indicating the criteria by which the degree of effective
utilisation could be assessed in the various countries.

One of the explanations for this reaction is to be found in the results
of economic surveys. While there is general agreement that the numbers
of highly qualified personnel are not sufficient, it is nevertheless very
difficult to make an adequate assessment of this situation. The LSE and
Page reports are very explicit on this point. Economic analyses show
there to be a steady equilibrium, not a deficit, between supply and demand.
A substantial rise in the level of salaries of the personnel in question has
not been observed anywhere, and the rate of return on higher education,
to the extent that this can be calculated, is lower than on secondary
education. In many countries there is a high proportion of graduates
remaining unemployed once their studies have been completed, (1) which
proves that the financial inducemextt is limited.

Is the view that at present resources and requirements for highly
qualified personnel are out of balance therefore an illusion? It certainly
is, if allowance is made for the fact that the labour market can always
achieve equilibrium, on the one hand because of the possibility of substi-
tution, and on the other because manpower resources determine the
volume of research and production. However, as we have already

(1) Cf. Postcensal studies.
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pointed out, we have no reason to regard substitution as anything but a
makeshift solution which may well undermine the productivity of the firms
concerned. And, as is clear from the Folk Report, latent imbalances,
hardly discernible in normal circumstances, become fully apparent when
a. rapid expansion of research or production is envisaged. The most
striking example occurs in connection with major programmes launched
by the United States Government. Their iriplementation may call for
large-scale manpower transfers which give rise to shortages in sectors
of traditional activity. Conversely, any toning down of these programmes
leads to periods of unemployment. (1) In other words, the quantitative
or qualitative lack of highly qualified personnel shows itself in - and
might be measured by - the delay in implementing new projects, in short
in the slowing down of growth.

The fact remains, however, that in most countries, where violent
shi2ts of this kind in the demand for labour are not known, the feeling
that requirements for highly qualified personnel are unsatisfied is not
sufficiently strong for any meae.ures to be taken to increase the volume
of personnel at present available. The Conference did not go into this
question, although reference was made to it in some reports. There
would seem to be a gap here that might be filled later. Three aspects,
at least, are worth studying. First, the ways in which some of the
unemployed graduates, particularly women, might be encouraged to take
up employment. It would be useful to discover the economic or socio-
logical reasons for this refusal to make use of the training received.
Secondly, the organisation of systematic retraining procedures. Although
a move has, occasionally, been made in this direction in a number of
countries, highly qualified personnel do not usually benefit. Employers
and governments are somewhat inconsistent when they speak of shortages
and at the saxne time allow trained personnel to become unemployed or
under-employed on the grounds of age. Thirdly, worker training for
promotion, which may be an important source of highly qualified techni-
cal personnel if not of scientific personnel. It is to be regretted that,
although the Conference had a long discussion on adult education, this
angle was not considered.

Greater stress was laid on what has sometimes been. called
"wastage" of ?ersonnel in employment. Without wishing to prejudge the
findings of the report which the Secretariat was asked to prepare, an
attempt might be made to discover actual cases where it is possible to
speak of wastage. The transfer of research workers or technicians to
management functions cannot be regarded as an economic loss either to
the firm or to society. On the other hand, wastage certainly occurs when
a highly qualified man is given tasks which could normally be carried out
by less highly qualified personnel. Statistics show, however, that the
number of assistants normally available to research workers or engineers
varies considerably from one country to another, which suggests that in
certain cases those concerned are unable to delegate routine tasks.
Finally, it can be argued that wastage occurs when a graduate holds a
post, even a high-level post, which in no way corresponds to the train-
ing he received.

(1) "Toward better utilisation..." op. cit.
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The study in the Orr Report of engineering responsibility levels in
the United Kingdom, and the Swedish report on the changes in the tasks
and functions of engineers in the course of their professional life, give
some indications of a possible basis for assessing this wastage. But these
indications are still not sufficiently complete to enable any general conclu-
sions to be drawn.

With regard to what could be done to improve matters in this re-.
spect, the Conference did no more than review possible remedies. Three
of these are worth mentioning again.. The first would be a better distri-
bution of functions, to provide highly qualified personnel with an adequate
number of assistants. These assistants must, however, be available on
the labour market, and this justifies the efforts made in many countries
to develop secondary education and, through it, the training of technicians.
From this point of view, the French experiment, the creation of Univer-
sity Institutes of Technology, is particularly interesting.

Another remedy might be for employers to organise the careers
open to highly qualified personnel, so as -to guarantee them normal pros-
pects of promotion in the field they have chosen. These prospects should
relate not only to material advantages but also to increased. responsibility.
In this connection the LSE study shows the importance of the classi-
fication systems used by firms and, more generally, the advantages to be
gained from a consistent personnel policy. In discussion, some partici-
pants pointed out that the very structure of firms, the sharing of respon-
sibility, and the way certain people were subordinate to others, could be
the decisive factors in deterinining whether research workers and engi-
neers continued in their particular line, or instead transferred to a
completely different field in the course of their career.

Finally, the mobility of highly qualified personnel should be improved.
In many cases such personnel cannot "make a career" in a single firm.
Yet in many countries, although the need for occupational mobility is
generally recognised, transfers are still frowned upon and nothing is
done to encourage them. To facilitate such transfers it is not sufficient
to set up good employment services; a completely- new approach is
required.

Professional development of highly qualified personnel; permanent
education of personnel in employment

During the past ten years permanent education has become the
leitanotiv of every conference at which training has been discussed. How-
ever, very little has been done so far, and in axe few countries, such
as the United States where measures have been taken, they do not
seem to have been sufficiently well coordinated. Is it possible that so
much talk about continuing education is simply a way of making excuses
for the lack of a_ny practical c,chievement? The Conference was deter-
mined to do better than this. Not only did it discuss the experiments
described by Mr. Wo/fe and Mr. Chapuy, but one of its working parties
devoted a great deal of time to the definition of measures that might be
taken to make in-career training a reality.

The Conference was primarily concerned with the need to maintain
and improve the qualifications acquired. It endorsed Sir Willis Jackonts
view that it was absurd for society to spend considerable resources on
giving 2.5 per cent of the number in each age group the highest level
of qualifications and then allow this capital to depreciate. It was perhaps
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a pity that the Conference did not consider other aspects of in-career
training, in particular its value in promoting social upgrading and facili-
tating transfers to other fields. The report submitted by the Working
Party points out that the upgrading of skills implies acquisition of the
competence necessary to hold specialised jobs, development of the abili-
ty to adjust, and intellectual abilities such as the ability to take decisions.
The Working Party felt that in-career education should as far as possible
expand step by step with the development of science and technology, and
therefore considered it essential that heads of firms should pick out from
among their highly qualified personnel those cap:_': of contributing to this
progress, in order to help them ' evelop and their own abilities.

A. certain number of COMMC: .7aade during the discussions are
worth recording. In the first placs, ±.-career training, like basie
training, must be organised in th,_ -r_t of manpower forecasts. Some
firms, which are making consider-_n__ efforts with regard to further
training, do not reap the benefit -`,1- -y might becar7s they fail to define
the types o. men they intend to It is intere.=-_ng to note that about
50 per cent of the 3 , 000 memburs _ the technical staff of General
Electric are employed in work otne Izian that fo-- which they were
trained.

In the second place, in-carr--- education demands an effort, and,
especially, personal motivation, c. le part of each individual. Expe-
rience has shown that it is those -JD have received the best training
for their work who are most kee: take advantage of facilities for
further education but in many cases they would benefit from guidance
concerning their real abilities and the opportunities which the upgrading
of their training can offer them. The opinions and advice of their supe-
riors are not sufficient, either because they are not objective or, most
frequently, because they are not presented in an acceptable manner. It
is therefore essential to provide facilities for the guidance of adults on
the lines of those available to students.

In the third place, continuous education for adults is extremely
costly, if the fees for instruction and the salaries paid during courses or
training programmes are borne in mind. It is estimated that these costs
are two or three times higher than those for university education of the
same duration. Furthermore, the average _duration of careers in large
firms such as General Electric is becoming shorter, mainly because
young men start work later, owing to the prolongation of studies, and
leave sooner owing to increasing manpower mobility. As a result the
cost of education in relation to the productive activity of er:11 individual
tends to increase. Large firms are able to bear this cost. Small or
medium-sized firms, on the other hand, cannot retrain their own person-
nel without some help.

The Conference considered the institutional arrangements which
would make it possibXe to mobilise all the intellectual and financial
resources available to develop in-career education to the maximum. It
was essential that there should be collaboration between firms in the
same occupational category, between employers and higher education
establishments , and finally, at least in certain countries, between busi-
ness circles, Universities and Government departments. The Conference
noted the opportunities offered in the United Kingdom under the Industrial
Training Act, a.nd in France by the recent Bill or, Vocational Training
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and Guidance, which among other things provides for a series of agree-
ments between the State and public or private bodies concerned with
adult education.

III - Steps to be taken to ensure that the supply_of highly qualified per-
sonnel is commensurate with real requirements

All the discussions summarised in the first two sections of the
report brought out, from the point of view of knowledge, the inadequacy
of information, and from the point of view of action, the wide dispersion
of responsibility. If therefore it is desired to prevent imbalances between
resources and needs for highly qualified personnel, both now and in the
long term, efforts must be made in two directions: to acquire by research
the additional information necessary to study the problem, and to enlist,
the co-operation of all the parties concerned in dealing with it. In both
cases ic is at national level that these measures must be tak,n, but it
would be useful if Member countries were to compare the results obtain-
ed and the difficulties encountered.

The need to improve information and methods of studying the problem

The main steps to be taken fall into three groups. The first group
concerns forecasts of training requirements on the basis of forecasts of
manpower needs. -A- fairly full list was given in the first section. The
second part of the Page report also contains some valuable indications of
the type of surveys which would make it possible to fill some of the gaps.
There is therefore no need to say any more on this, except to emphasize
that it is not merely a question of further improving the statistical machi-
nery. On the one hand a certain number of basic concepts, the classi-
fication of functions for example, must be revised. On the other hand,
to throw light on certain questions, for instance the factors influencing
the yield of the educational system, sociologists can make as important
a contribution as economists.

The second group of requirements concerns information about the
utilisation of highly qualified personnel. This question, too, has already
been dealt with. We need stress only the advantages to be gained from
better knowledge of substitutability between types of training, the nature
of the careers open to research workers and engineers, and why there
is such a relatively large amount of graduate unemployment.

There is, finally, a third series of things to be done concerning
the education of people in employment. Research should proceed in two
directions - first, into the motivati,,ns which cause adults to continue
their education, and the guidance necessary in this field; second, into
teaching methods, about which all we know at present is that they will
have to be quite different from those used at school and university level.

The improvement of statistical machinery in the strict sense of the
term is in most countries the responsibility of Government D ep artments .
As for research, it seems preferable for this to be done by independent
institutions. The Conference noted with interest the role played in the
London School of Economics by the Unit for Economic and Statistical
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SL _dies on Higher Educatiod., end the increasing numbe:,- of protects
entrusted to other institutions by the National Science Foundation. In the
opinion of participants the Thorsrud Report proved the effectiveness of
the sociological approach.

Even in countries such a E France, Where it is us_tral to work with
,bal forecasts, some of the : acessary surve-rs must be conducted with-
anterprises themselves. The Page Report xnakes this point very cleat--

. This applies even more to countries such as Great Britain which
ai-ach more importance to asseesments mo-de Ly- employers or trade

,sociations . S ever al p articip ants , however, , drew attentiol_ to he difEi-
c Hty which research workers had in obtaining access to workshops
loratories and, more generE--y, in gaining the confidence of heads

s. It is essential that the zter realise how much it is in their
i7:rests for knowlEdge to bE Tnproved. Once they do realise this,

lustry may well give not moral but financial support to instituticna
!gaged in research on emplc:zoxnent and education.

The need to ensure that all the parties concerned cooperate in
dealing with these _problems

In opening the Conference, Mr. Seymour Wolfbein enumerated the
parties interested in the training and optimum utilisation of highly quala-L
scientific and technical personnel. These parties were individuals, edu-
cationists, employers and Governments. The Conference defined the role
of each and stressed the importance of institutional arrangements for
collaboration between them.

The Conferene.a stressed several times that it was the individual
who mattered most. As one of the speakers said, "if we can solve the
problems of the individual, we shall have solved the problem as a whole".
One of the Working Parties concluded its report with a paragraph on
"human values" which is worth quoting in full:

"Technological know-how cannot be divorced from the scientific and
philosophic exploration of "what is". The harmonizing of tech-
nology with man,s enduring spiritual, social and politic-al needs must
be done, not sometime in the future when we have more time to
think about it, but as we go along ... We must view these factors
with a deeper understanding of the meaning and purpose of the
goals towards which we aspire e.s members of the entire human
family".

At no lime therefore, did the Conference envisage measures which, by
a process of selection and screening, would compel individuals to select
or abandon this or that vocation. It also felt that efforts to acquire
training and to increase the value of that training must above all be efforts
made by individuals, and that it help were to be given its main object
must be to develop personal motivations on the part of those benefiting
from it.

With regard to the educators, and more generally the educational
institutions, the position of the Conference has already been described.
Though some might consider it paradoxical, the more such institutions
endeavour to impart culture the better they will be able to adjust them-
selves to the requirements of the technological world. It was clear,
however, from discussions at the Conference, that educators are expec-
ted to broaden the bases of a culture for people of our time. Higher
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educational establishments are moreover expected to 7,,ke an active pa-t
in the continuing education of personnel in employme:....

Employers were perhaps the main object of cr icism at the Conte .
rence and it was to them that its most urgent recon_ iendations were
directed. The forecasting of training requirements is very largely done
according to specifications laid down by them, which serve as standards
for the recruitment of highly qualified personnel. Opt_raum utilisation ofthis personnel depends on the provision of ladders of promotion, and thisis lossible only where firms have a personnel policy and the necessary
machinery for implementing it. It is the task of emplcyers or trade asso-
ciations to provide specialised training for the younge- members of the
highly qualified personnel who can acquire only a ver general trainingin the course of their higher education. Finally, it is also the task of
employers or trade associations to take the necessar:- measures to pr. -
vide, or at least facilitate, the continuing education of personnel in em-
plo-c-rnent.

As regards the role of the government, the position necessarily
varies from one country to another. According to one of the Working
Parties' reports, the general feeling among participants was that the
government should encourage action taken by educators and by employers,
without intervening too directly. In some cases, however, a very large
number of teaching establishments are under the direct control of govern-
ment departments, and problems of guidance and placement are handled
by the employment services. Finally, it frequently happens that only the
public authorities can effectively co-ordinate the efforts of all the parties
concerned.

In addition to the parties already mentioned there are the profes-
sional and trade associations and groups. The representatives of the
European Federation of National Engineering Societies and of the
European Association a Personnel Managers showed how scion bodies
could contribute to research into the training and utilisation of highly
qualified personnel, and how they could speed up the development of
trairang programmes and facilitate the continuing education of their mem-
bers. Notes on the action taken by these associations and on the relations
between their national sections, the university authorities and governments,
have been forwarded to the Secretariat.

The need to avoid an excessive spread of rsponsibilities is too
obvious to require detailed justification. It is clear that, until quite recent-
ly, the distribution of responsibility between ministerial departments, and
the absence of sufficiently close contacts between the public and 'private
sectors have led to parallel action that has not been sufficiently well co-
ordinated. Thus, in spite a a move towards more effective co-ordination
in France, the matching up of forecasts of resources with forecasts of
requirements of highly qualified personnel has been only partially achieved,
as is clear from the Page report.

The measures taken in the United Kingdom and in Canada to remedy
this situation were discussed on the basis of the Spexice report and the
Canadian report. Other action at national level might have been mentioned.
For example, the setting up in France of a joint working party which
includes all groups interested in uoccupational training and promotion,'
should ensure a regular confrontation of employment and training fore-
casts, and encourage the various authorities responsible to take tha ne-
cessary measures to remedy imbalances. The Conference was of the
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opinion that in each country a commission should be set up to lay down
the guid.e lines for a concerted policy for the training and optimum utili
sation zf key personnel.

The large majority of participants seemed to be of the opinion that
such commissions should not confine themselves to studying the special
prDblems of highly qualified scientific and technical personnel. In the
:rfit-si =Lace, whatever their initial training and the duties carried out

r.r.::.g the first stages of their career, many highly qualified people
:er or later move on to management posts . Furthermo re , better uti

_ :dion of highly qualified personnel calls for the creation of a body of
137 lilicians with middlelevel qualifications. It therefore seems essential

widen the concept originally agreed for the sake of speed and conve
nce. Future studies should cover the training and utilisation of all

senior and mediumgrade executives, whether they have been trained in
science and technology or economics, social science or administration.

The role of OECD

Having described the measures which must be taken at national
level, participants acknowledged the need for a permanent exchange of
experience and ideas between Member countries. These exchanges
should cover both the progress of research, and the development of the
institutional structures de:Eined earlier.

The Conference requested OECD to draw the attention of Member
countries to the recommendations set out in this volume. It also urged
that the Organisation should ma.ke the necessary arrangements to pu:rsue
further the work begun in Washington and continued in Paris. One way
of doing this would be to set up a working body to meet at regular
intervals. In conclusiun, the participants hoped that a third conference
might be held in about two years time to consider the problems not yet
dealt with and compare the latest achievements.
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STUDY GROUP 1\4° 1

Chairman, Dr. W.R.Dyrnond, Assistant Deputy
Minister, Department of Citizenship and Immigration

Chairman of Manpower and Social Affairs Committe, OECD.

Report by
C.3.Spence, Cosecretary of the Committee

on Manpower Resources for --3cience and Technology,
United Kingdom.

A. Mandate of the group

This group will study how educational authorities are informed of
the labour market and evaluate future labour requirements in order to
adjust the educational system and the content of courses to meet the
needs for scientific and technical pers-tnnel.

B. The nature of the labour market for highly qualified manpower

We agreed that many factors at present prevent this part of the
labour market from being, in the econoxnic sense, a perfect one.
Questions of status, of professionalism, and of convention on the one
and, and lack of effective analysis and adequate career guidance on
,e other, prevent this. Basic concepts need clarification even such
,portant issues as what constitutes or identifies a shortage, and how

i-bjectively to classify categories of occupations so as to avoid artificial
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shortages, and to take account of desirable amounts of substitution bet
ween disciplines and levels of training.

There was general support for the view that employers are tempted
to write their specifications for employment too narrowly but this was
only one of a number of factors impeding mobility between occupations.
Others resulted from rigid career structures or the effects of pension
schemes.

We recognised the importance of looking at the problem of highly
qualified manpower in the round, both in relation to the totality of highly
qualified manpower in all fields and also in relation to technical support
ing manpower. No view of the graduate level was valid unless the
relationship with other levels and their effective deployment was understood.
Similarly there was need for close collaboration between those concerned
with manpower generally and those handling the special problems of
scientc and technological categories. Further understanding of the
operation of this labour market at the national level could in turn lead to
an understanding of the action on the international labour market popularly
known as the "brain drain".

C. Nature of the response of the educational system

It was, we thought, unwise and unfair to present the problem
before us as a criticism of the educational system or as its sole respon
sibility. Employers have a vital responsibility to define more clearly than
hitherto the nature (in relation to particular utilisations) of their educa
tional requirements. The problem involves threeway contact between
employers, educationalists (including professional institutions), and govern
ment, and new developments in education particularly in relation to its
later stages. Following the Bosworth report we describe as the
"matching section" the measures taken jointly to span the gap between
the academic product and the individual effective in industry. These
inc7mde courses specifically designed to present quickly to the gre.duate
the essential environment and outlook of competitive industry. It was
conaidered important to avoid the danger of assuming, consciously or
othe.-wiset that the individual exists in order to prepare solely for em
ployment. We thought our mandate a shade harshly worded on this
question. What is needed is a better understanding of the career alterna
tives for the individual, and of career requirements by educationalists.
Properly managed this information should enhance the freedom of both.

D. The place of goverrunent or of central national organisations

Each country must of course find its own soltdions and eqtdlibrium
in relation to the stage of its development. We were reminded that the
developing countries brought out some of these questions in stark pers
pective: such countries were sometimes obliged to impose direct major
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controls, including quotas for subjects and contractual obligations to work
in particular fields, in order to match educational output to very basic
requirements.

Most countries would not find it necessary to seek to monopolise
or directly manipulate the labour market. The function of Government
was rather to promote the debate between the authorities responsible,
to finance the resiearch needed, and to ensure that better levels of
information exlsted as the basis both for career guidance and individual
choice. This in turn would depend on adequate manpower surveys and.
statistical support.

E. The statistical basis

Even in the more advanced countries, there are limitations to the
statistical basis. Perhaps these are greatest in relation to an objective
n d detailed occupational analysis which cotdd be correlated with edu-

cational attainments, age-structure, sex, and. effectiveness in employment.
Development of such data requires maximum co-operation from employers
and support from government, and involves some quite long-term research
of great potential value.

We considered the difficulties inherent in any kind of forward pro-
jections of manpower statistics and the limitations of the demographic data
on which they are based. Various views were expressed on the prac-
tical value of both long-term and short-term projections, and we recog-
nised that for major adaptations of the educational system, long-terrn
projections were needed. Much might be derived from short-term pro-
jections which took into account employers own policies. Even those
sceptical of current long-term projections felt that techniques should be
developed and tested further. There was much that could be done by
exploiting the short-term adaptibility of highly-qualified manpower which,
provided the educational preparation was on the right lines, might be
expected to be a dynamic influence and to be xnore flexible than less
educated manpower.

F. Long-term educational implications

There was a general consensus that a wide basic education at
graduate level was the best preparation for future rapid technological
change. This emphasized the capacity of the individual to adapt to the
rapid evolution a technology. Many countries were coming to see spe-
cialisation as the last Estage of the formal educational process - to be
conducted with the full participation of employers and with the expectation
that subsequently in the career it would need to be converted or updated
for maximum efficiency of utilisation.
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G. ReCOMMendations

1. We recognise the need for employers, Government, and edu
cationalists jointly to face, aEs an issue of major importance for
highly qualified manpower, the implications of the adjustment
between education and employment, both immediately and in
relation to the career as a whole.

2. We consider it the responsibility of Governments to ensure the
environment for a progressive solution to thi9 problem, that
better information exists nationally to ossist the individual in the
choice of career and educationalists in achieving the "matching
section" with employment which will vary in each sector of
employment.

3. There is a need for futher research on basic concepts, and in
particular on the nature of occupations and of substitution between
them, and on the validity and techniques of manpower surveys
and projections.

4. National machinery for the consideration of this important aspect
of the utilisation of highly qualified manpower should be developed,
and cooperation between instil:El-Eons should be strengthened in
view of the significance of the problem for manpower and edu
cational policy.

5. OEGD,through its responsible committees, should continue to
provide for the exchange of ideas and experience on the problem
of the adaptation between education and employment of highly
qualified manpower.
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STUDY GROUP N° 2

Chairmon, Lord Willis Jackson of Burnley, FRS,
Chairman of the Committee on Manpower Resources

for Science and Technology (United Kingdom)

Report by-
G.T. Page, Secretary General,

the Engineering Institute of Canada, Canada

A. Mandate of the Group

"This Group will examine the means of achieving optimum utilisation
of personnel and, i particular, the problem of incareer training as an
important element of a txtilisation policy".

B. General

Mr. Chairman, you and your colleagues have hordured me by
your invitation to serve as Rapporteur of Study Group N° 2 at this
Conference. I was glad to accept, not necessarily because I expected
to make a major contribution to your deliberations, but rather because
I consider the theme of the Conference to be of vital importance to the
economies and people of our countries. It was obvious that our discus
sions were based upon the belief that highly qualified personnel, by the
very nature of their calling, will always be on the frontier of human
progress, doing either what has never been done before, or doing in
novel and improved ways what has been done. It is apparent that. man
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is rapidly achieving a vastly increased ascendancy o',or his physical being,
over his earth, and over his planetary environment. In this achievemt.nt
he must deal not only with the question of unexplored space and the
multiple targets in colonising the moon, but also with the constant dexnand
arising from all the socio-economic pressures created by the rising rate
of population growth, the shrinking area of our world given over th food
production, the depletion of our conventional mineral and fossil-fuel
resources, and the pollution of the present resources of our natural
environment air, soil and water brought about by the very technological
advances we are now concerned with pxomoting.

The foregoing considerations underline the fundamental importance of
the papers and discussion presented to Study Group N° 2. It was ob-served that technical progress is altering substantially the work performed
by highly qualified manpower. They are more concerned today with the
broad planning aspects of design and the development of mathematical
models, and are less concerned with detailed analysis and design calcu-
lotions, a. good deal of which can be left to the electronic computer. Thus
while there may be underemployed personnel at the more routine end of
the professional scale, there are urgent demands in the advanced levels
of pure and applied science, and qualified personnel are no t. available to
fill technical arid managerial functions, nor to staff adequately the univer-
sities. An accompanying problem relates to shortages of supporting
technical personnel.

C. Scope of Study Group N° 2

In considering its mandate in the light of the above facts, the
Group did not concern itself with assessments of supply and demand, but
rather with the way- the stock of highly qualified personnel is utilised,
what shoxld be done to improve this utilisation, facthrs which govern its
allocation and distribution, the need for and responsibilities for "in-career"
education, and recomxnendations which should arise therefrom.

D. Utilisation

What is "optimum utilisation". There was some question of the actuel
meaning of "optimum utilisation", and it was agreed that a generally
acceptable definition would be useful in devising methods for its achieve-
ment. In view a the .ack of clarity that was evident in discussions
concerning the precise meaning of "malutilisation of educated manpower",'he meeting:

RECOMMENDS that the Secretariat of OECD prepare a report,
or commission a report, that would clarify the concept of "optimum
utilisation of highly qualified manpower" and suggest ways in whicli
the presence or absence of "optimum utilisation" could be investi-
gated in different countries.
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Research. A review of methods of research on problems of utilisation
led to agreement on the need for more adequate research and for inter
nationally comparable studies. A useful start would be the international
exchange of data.

Prime needs are for more data recarding;
( a) Factors which affect the gro wth rate and

stock of highly qualified personnel,
and by function;

(b) Future requirements , which could,
to changing emphasis and direction

) The identification, education

distribution of the
both by area of employment

among other things , lead
of educational investment;

and utilisation of adequate stocks
of supporting technical personnel.

Management. The Group defined the folk. wing area of responsibility on
the part of management.

a) Th,_ development of attitudes and organisational concepts which
will lead to organisational structures and conditions ander which
highly qualified perisonnel can themselves develop toward opti
mum 1,TMlis ation and adequate opportunities for career growth.
-A ciiraate of creativity and productivity is essential;

(b) The use of appropriate recruitment r, olic ie s , with the levels of
the skills recruited being related to the actual skill needs of the
enterprise;

( c ) The recognition that management must attach as much impor
tance to its own manpower policies as it now does to its
economic and fiscal problems;

(d) The awareness that managements I attitude to innovation has a
direct relationship to the effectiveness of the utilisation of highly
qualified personnel, in the same way as does the relation of a
given industry to its market;
The awareness that there may well be - ignific ant relationships
between the retention of highly qualified personnel and utilisation.

e)

Management and education. It was considered essential that there be much
more institutionalised liaison and communication between education and
management in curriculum design; this could include a careful review of
the criteria of the systems of formal education visavis the practical
requirements of professional life now and in the future , and could lead to
a better relationship between the needs for skills and basic education,
rather than relate education to narrow job titles and specialities, both of
which are restrictive and transitory. For example , considerable progress
has been made in this direction in Sweden, and other byproduct benefits
of this formal relationship include a much better utilisation of highly quali
fied personnel in industrial research and development.

Professional organisations. It was agreed that professional organisations
must become involved in the establishment of ideals and criteria for
professional education and utilisation, and the related problems of the
identification, education and utilisation of technical personnel in the proper
number for each skill area.
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E. Continuing education

The Group discussed the continuing education of highly qualified per
sonnel, and gave considerable and detailed attention to the continuing
education of engineers, for which the generally accepted name is
"Continuing Engineering Studies".

The needs for continuing education cover the following range:
(a) Adapting the new supply of highly qualified personnel to the

responsibilities of employment (e.g. Centre of Productivity in
the United Kingdom);

(b) Adding related special technical skills;
(c) Updating basic technical education;
(d) Adding other essential knowledge as the career develops, e.g.

management, economics, etc.;
(e) The professional training and the development of professional

attitudes on the part of highly qualified peisonnel.

The objectives of continuing education appear to be:
(a) Improved utilisation as specialists;
(b) More flexible longterm utilisation;
(c) The teaching of new mental functions not taught in university,

such as the making of choices and decisions.

The impact of changing technology on continu ag education was recognised,
and it was considered essential that management must identify among its
highly skilled manpower those who offer promise for technological exten.-
sion, and give them full scope and assistance in developing and applying
their personal competence.

Location of and responsibility for continuing education.There i a diffe
rence in appro ach to this problem between large industries and the
medium and small industries.

In large industries, continuing education tends to be centred within
the industry itself, particularly because most of the skills required are
found in industry and because the problems of staffing and finance may
be more easily resolved, either within the industry or by direct relations
with universities.

Among small and medium industries there is a need .for inter
industry cooperation, along with that of universities, governments, pro
fes sthnal o rganisations and industrial o rganis ations in resolving the pro
blems c: staff, finance and the allowance of time off fct" studies. It was
noted that there may be national differences in the way these groups
organise and operate to provide continuing education.

The meeting stressed the need for the maximum effective utilisation
of existing and, usually expensive, training facilities when considering
the location of and responsibility for continuing education.
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Important specific items brought forward by the Group included:
(a) The need for emphasis on the function of synthesis, e.g. design,

in the continuing educ ation programme s ;
(b) Studies are required on the problems of staffing and methodo

logy for continuing education;
The need for management to adopt a constructive attitude vis
avis the continuing education of its highly qualified personnel;

(d) The need for the continuing education of management in the
awareness and use of new skills and new tools available for
management decision making;

(e) The need for the continuing education of highly qualified person
nel in universities and government;

() The need for the continuing motivation of educators to keep up
to date both technIcally and viS-6.vis related industry, since
education is somewhat out of phase with present and future
basic skill needs of industry;

(g) The need for studies, recognising particularly the potential of
the "late starter", to facilitate his access to undergraduate and
graduate studies;

(h) The need for the support of much more applied research at
univ-rsities, not only for its own intrinsic value but also as a
basis tor discussion and liaison between universities and
industry;

(1) The need for the international exchange of information, pro
graxnmes, studies, etc., particularly those which concern
pioneering work in this area;

(J) The desirability of studying the recommendations of the 1966
EU SE C Conference on Continuing F:uc ation Studies , and
EUSEC OECD reports on the education and training oi
engineers , when considering the problem of continuing education;

(k) The need for the extension of labour permits for those highly
qualified personnel who must sometimes have extended inter
national experience.

(c)

F. Utilisation and continuing educatic,n

The Group stressed the importance of employers undertaking con
tinuing education. They must become aware that appropriate early coun
selling, orientation and motivation and the subsequent needs for continuing
education are essential to ensure the maximum effective utilisation of
highly qualified manpower.

What we need now are concrete programmes of action and much
more specific definitions of the problems and of suggested solutions.
Employers must ensure that new technologies are exploited to the best
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possible advantage, but must also develop adequate policies for the
recruitment, employment and training which will assist highly qualified
manpower to accept. and participate in whatever changes are requAred.
Only the careful maintenance of balance between these two objectives
will ensure that the services of this important segment of our manpoWer
are fully ut:ised under conditions of continuing rapid change.

G. Human values

With the permission of ',he Group, your Rapporteur suggests that
technological uknow-how" cannot be divorced from the scientific and
philosophic exploration of ftwhat is11. The harmonizing of technology with
man s enduring spiritual, social and political needs must be done , not
sometime in the future when we have more time to think about it, but
as we go along. Creative thought must be given now to ensure that all
the factors of our scientific and industrial progress continue to sustain
the overall objectives of a strong economy, a high standard of living,
and the prevention or relief of all forms of human suffering. We must
view these factors with a deeper understanding of the meaning and pur-
pose of the goals towards which we aspire as members of the entire
human family.

H. Concluding recommendation

The above ideals and the specific items considered important in the
detailed considerations a the Group in its attack on the problems of utili-
sation and continuing education, may appear to be high-sounding, but are
perfectly genuine.

But, in devising ways to work toward their achievement, as well
as referring all of the foregoing considerations to OECD and its Member
countries for serious attention, we must ensure that there exists an
efficient international and national machinery to lead, guide and even to
Push us along avenues of constructive arid well-considered action.

The Group therefore:
RECOMMENDS that OECD play an active role for future action
in the utilisation and continuing education of highly qualified personnel
by acting as a centre fo r the exchange of information and experience,
by stimulating and assisting in the design of internationally comparable
research, in studies of methodology and innovations, and in stimu-
lating the creation a national bodies to carry forward this important
work where there is none at present.

40

44



CONCLUSIONS AND RECOMMENDATIONS

The Conference has reaffirmed the View that the economic expansion
of Member countries, wHch is the central concern of OECD, can be
greatly facilitated through policies doliberately designed fully to develop
and use the human resources of participating countries.

It has also underlined the crucial role which the educational system,
in its wider manifestations, should play not merely as a supplier of quali-
fied personnel but also in the effective utilisation of such personnel on a
continuing basis. This calls for a more explicit recognition of the need
for interaction between the demands of employment and the development
of the educational system. In the context of the rapid development of
science and technology where the nature of occupations and the corres-
ponding knowle,e are constantly changing, it falls to education and
training to prepare individuals to respond to the constantly changing func-
tions which they will be called upon to perform during their whole active
life

The Conference has concluded that there is an urgent need for a
definition of appropriate policies for training and utilisating qualified per-
sonnel which can be formulated only on the basis of the results of rele-
vant research and experimentation and the setting up of appropriate in-
stitutional administrative arrangements.

I . D eEnition of policy

The Conference has first defined the range of questions which are
covered by a coherent policy for the education and utilisation of qualified
personnel.

On !-,he one hand, consideration of the demands made upon the
educational system leads to the conclusion that in order to fulfil its econo-
mic as well as its cultural role this system should be developed further
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in several respects, and in particular that must make provision for
the incareer training of a large section of the active population.

On the other hand, the full utilisation of personnel is based on the
assumption that people are distributed rationally between the various
activities, that full use is made of the available educated personnel,
eapecially women, and that, at each stage of the career, the job corres-.
ponds to the capabilities of the worker. Full utilisation also depends on
continuous training, since technological development may render educated
staff redunde.nt if their knowledge becomes obsolescent.

II. The necessary research

The determination of the content of the policy problems outlined
above implies extensive research into the actual situation and the available
alternatives to reach rational decisions on the Measures which have to be
taken.

The range of policy problems can be separated into five main areas
of research.

(i) The improvement of the information system

As a general condition for the deter.nination of policy it is necessary
to have a complete system for making available to the decision--making
bodies in each country the information needed to shape national policies.
This could be greatly improved by the following measures:

The development of standardised statistics appropriate to the
requirements of the educational and employment authorities, and
designed to encourage a dialogue between them;
The preparation of a new classication of occupations based on
educational criteria, covering both the level and the type of
education;
The acquisition by employers of more complete information for
their cwn use in devising better methods of utilisation as well as
to enable them to advise public authorities in the field of education
And labour on the basis of precise data;

inventory of all the avai2able means o professional training in
each country, public and pril, ate .

In addition , the methods of forecasting manpower requirements
might well be made more reliable by studying, among other things:

The possible substitution between different types of personnel for
the production of similar goods and services;
The changes of occupations resulting from technological progress;
The development of the tertiary sector.
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(ii) The modification of the structure of the educational system and
the development of educational Rrom'ammea to meet the require-
ments of employment.

Research is required into the relationship between educational
experience and attainment and the demands of employment. The following
research might be carried out:

The steps necessary to ensure adaptation of recruits from the
educational system to the requifements of first responsible appoint-.
m.ent.

The formulation of systems of in-career training applicable to
highly qualified personnel whatever the size of their employing
organisation.

- Appropriate training methods for professionally experienced adults.

(iii) The orientation of young people during their studies

An understanding of the factors affecting the orientation of the
rising generations is necessary in determining a policy for the improved
utilisation of human resources. Th_s should take into account not only
the wider functions of education but also the nature and importance of job
opportunities, personal aspirations and previous school performa-nce.

For example, studies might be undertaken on:
student motives in choosing between different courses;

- the kind of information which is likely to identify or awake interest
in science and technology;

- the role played by the organisation of primary and secondary
education in determining the vocation and orientation of young
people;

- the school and university career of each adolescent in order to
discover the kind of aid and advice which is necessary to ensure
a better utilisation of individual aptitudes;

- the use of transitional phases between education and employment.

(iv) The distribution of graduates between the various branches of
activity

The subsequent distribution of graduates betv en activities is a
further element in the utilisation problem. Studies might cover:

- the individual's motives which influence his choice of initial
employment;

- the way in which graduates are subdivided between the different
branches of science and technology at the end of their studies;

- the role played by employment services in the decisions of
employers and individuals;

- the determinants of participation in employment (the activity rate)
among graduates, particularly women, and the causes of existing
unemployment among them.
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(v) The careers followed by individuals during their active life
In order to reveal the dynamic aspects of the relationship betweenthe individual and his employment, studies might be carried out covering:
- the actual evolution of careers of highly qualified personnel andthe supporting staff needed at each stage to ensure the bestutilisation of their qualifications;
- the needs for in-career training at each stage of professionallife and the necessary means to fullil them;
- mobility both within employing organisations and in the economy asa whole, and the review by governments of the problems involvedin the possible intervention in the labour market to promote thechanges of occupation or firm which might lead to an improved

utilisation of the aptitudes ot each individual during his career;
- the career policies of certain firms and the effects of the ffrm'sorganisational structure on the full development of individualability;

- value of scientific education for non-vocational participation in life.

III. Institutional arrangements

The main function of the institutional arrangements necessary forthe determination of an integrated policy is one of co-ordination andstimulation. It is evident that policy-making involves the jurisdiclion andinterest of several distinct authorities and bodies under all the ministriesconcerned with the nationts human resources, and it is desirable thattheir representatives should agree on the general lines of policy. Theyshould also be active in promoting the necessary research.At the international level there is a similar need for co-ordinationand exchange so that participating countries can benefit from each other'swo rk .

RE COMMENDATION S

The followiag recommendations have been made corresponding tothe requirements described above. The first proposes that policy problemsbe considered aa a whole while the second and third relate to the appro-priate institutional arrangements and aie carrying out of the necessaryresearch.

Recommendation I: definition of yolicy

Member countries are invited to develop a systematic policy forthe education, training and utilisation of highly qualified personnel appropriate
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to the needs of their economies within the context of educational and
manpower policy as a whole. More precisely this policy would have the
following aims:

to integrate into a coherent whole, school and university education
and the necessary complementary training for each individual
during his economically active life;
-to assure the provision of suitable information
of students during their studies;
to assure the development by the employment
complete information system for facilitating the
of the highly qualified labour force.

Recommendation II: institutional arrangements

for the guidance

services of a
optimum utilisation

Member countries are invited to initiate appropriate national machi
nery whereby representatives of public authorities responsible for edu
cation and manpower, employerst organisations and professional asso
ciations may cooperate together in order to assist in preparing the
general lines of a concerted policy for the supply of highly qualified per
sonnel. They will have to define, promote or direct the studies and
research necessary to make available to the decisionmaking bodies the
information reqtdred to determine their policies and to propose practical
means of realising the incareer education of highly qualified personnel.

Recommendation III: scope for international action

The participants recognise that there is a continuing need for
exchange between countries of research methods and results as well as
for a confrontation of policy developments. To this end they wish to invite
the OECD to bring the recommendations of the Conference to the atten
tion of Member Governments and to provide the necessary continuing
arrangements to keep uxider review relevant work in Member countries
and to encourage and promote comparative studies.

Recommendation IV: next conference

The participants invite the OECD to organise a new conference
before the autumn of 1968, to review e work accomplished in the
meantime in the Member countries, and to identify new needs and the
future work to be done in this field.
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II

EXTRACTS FROM

OR SUMMARIES OF THE PRINCIPAL

REPORTS PRESENTED
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A. BALANCE BETWEEN NEEDS FOR AND RE SOURCES OF
SCIENTIFIC AND TECHNICAL PERSONNEL

ADAP TA TION OF THE SUPP LY OF
SCIENTIFIC AND TECHNICAL PERSONNEL

TO THE NEED S OF THE ECONOMY:
FRENCH EXPERIENCE AND POSSIBLE IMPROVEMENTS

TO THE INFORMATION PROCESS

by A. Page
Professor at the University oi Grenoble France

Introduction:
E conomy, Einployment, Education

The problem oi equating yields from the educational system to the
needs of the economy is one which in the first analysis falls under the
heading of employment policy. While it is true that failure to equate these
yields is reilecten in imbalances which occur at some given moment on
the labour market, every case of market imbalance does not however
necessarily point to such a shortcoming .

Labour considerations were a major aspect of cyclical events
during the thirties , in the face of widespread and continuing unemployment.
In analytical studies stress wa.v then primarily placed on the economic
variables detertnining the creation of employment opportunities . Such a
general theory of economic activity emerged as that of KEYNE S , which
tends to favour effective demand, i .e . the two eccnomic variables of
consumption and investment. Economic policy, under the impact of
employment considerations , was less concerned with the unbalanced. state
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o2 the labour market (do we not hear of balanced under--employment?)
than with the level of employment as a whole

Once ideas had started to flow along these theoretical lines,
however, the logical extension of such a movement of thought in conjunc-
tion with the radically different trends underlying post-war development,
was the introduction, alongside the economic variables, of a "human
variablen. Since one of the objectives of economic policy was nfull
employment", first the precise content of this concept con,2equently had
to be defined. The concept of full employment necessarily went beyond
that of "full utilisation", that is, an opportunaty for any w 'Ring and able
person to work, and was gradually superseded by the notion of full
neconomic" employment, where the aim is to provide such employment
opportunities that, allowing for individual capabilities, each person makes
the utmost, contributim to the overall product. Secondly, with the general
trend from underemployment and stagnation progressing towards actual
(or social and political agitation for) full employment and sustained expan-
sion, the emphasis came to be placed on capacity of the factors of
production. While the productivity of manpower taken in its broadest
sense certainly depends on the means placed at its disposal (energy,
material facilities, organisation, etc. ) it also hinges or, the ability of
individuals to use them to best advantage, which in turn will largely be
determined by the training they have received. This being so, the aim
of employment policy will not only be to provide employment opportunities,
but to match job opportunities with the economic agents. To the purely
quantitative factor of numbers of vacancies will be added a qualitative
factor which is the matching ot individuals to jobs and jobs to individuals.

While e level of employment remains one of the leading concerns
of general et.onomic policy, one of the specific objectives of employment
policy is to mitigate or eliminate imbalances appearing on the labour
market. When examined from the standpoint of education, these imbalances
call for comments on two counts:

Imbalances on the labour market and education

In the fir:A place, not every imbalanced employment situation can
be attributed to the training of individuals. Loss of equilibrium comes
about as a result ol poor adjustment of the labour supply to the demand.
Lack of adaptation is both quantitative and qualitative. It can bc purely
quantitative in certain ,-xtreme c.ses, but these will seldom occur in
practice. Sometimes the total number of vacancies is less than the total
number of individuals able and willing to work (underemployment, hence
unemployment) , or the situation may sometimes be reversed (over-em-
ployment, with a consequent general shortage of labour) A purely
quantitative imbalance occurs only if the relationship at overall level is
the same for each category of workers. In other words, a surplus of
manpower in certain categories must not be accompanied by a shortage
in others. Should this however occur, as it ia most often apt to do,
disequilibrium can be said to be quantitative owing to its qualitative nature.
Here, however, factors other than training may be to blame, It must
be remembered that socio-economic factors sometimes prevent the cl-sired
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adaptation of available manpower resources to cyclical variations in
employment or even to changes over the longer term occurring in some
sector. This behaviour illustrates the shortcomings of the labour market.
Adaptation can thus be delayed or arrested by a wage structure offering
inadequate financial incentives, by- a reluctance on the part of workers
to transfer to activitie s elsewhere and by wo rking conditions or jobs of
a type to deter applicants actually capable of filling available posts.

Other quantitative imbalances which are crualitative in origin can
instead be attributed to the type of education received by individua-ls. In
this case the subject for concern ie the occupational structure of the
active population. This can be broken down into the major sectors of
agriculture, industry and services, and by branches of activity. These
branches can in turn be subdivided according to nature of occupation,
and each occupation moreover be broken down by level of skill. Thus,
to use the accepted termino--)gy, employment can become unbalanced if
manpower supply and demand a.re unadjusted according to occupation and
level of skill. If it is agreed that the occupation to which a person
belongs and for which he is qualified depends on his training, it can he
argued that the yield from the educational system cannot be equated with
the requirements of the economy. A similar lack can also occur in
situation., where failure of adjustment between rna.npower supply and
demand is latent. This subiect will later be reverted to, since these are
situations where more ample information would be extremely useful.
Suffice it t 9 y here that cases of this kind arise when the supply
balances A.emand, but under such explicit or implicit conditions that
equilibriu...L.,s provided in some jobs by overskilled, underskilled, or
wrongly skilled personnel.

Only those imbalances that can be ascribed to education will hence
forth be considered. The scope of the analysis will moreover be limited
to two counts one having to do with the type of education, since only
scientific and technical personnel will be considered, and the other being
the level of education applicable to the technical, engineering and exe=
cutive grades (1). Tho category of manpower thus defined is interesting
in more ways than one. It plays a strategic role in the economic growth
of the industrially developing or already developed countries, owing to

(1) In general terms this twofold distinction normally embraces personnel
from postsecondary and higher education. In the context of present
French educational reforms, these two categories constitute what
are known as "fields of higher education". These mainly include the
Faculties the "Grandes E coles" and the university institutes of
technology. These last some are to begin their activities in the
1966-67 academic year are designed "to train senior executive
and technical grades for industry and the tertiary sector who will
be responsible for the practical application of abstract concepts or
the results nf theoretical resea.rch. They must have received a
more thorough and more detailed technical training than that of
engineers, and their outlook must if possible be broader thant that
of the ordinary technical grades", (Ministry of Education liLa
Reforrne de ltEnseignement", Paris, 1966, page 7).
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the major impact technical innovations and their practical application are
bound to exert on modern economies.

This type of personnel is also noteworthy in view of its increasingly
important place in the active population. Not only is it in the forefront of
production, but it plays a key role in research, the discovery of new
products and production methods, the scientific organisation of activities,
and market forecasting.

All these considerations combine to give scientific and technical
personnel importance on a third count in that it renews or increases its
numbers and adds to its 1-now1edge by means of education. A, and
particularly significant feature marking this type of personne. ":n. the
standpoint of equating education to economic recrifirements - is ext.) a
period of specialised training they need to reach the topmost ranks of
the hierarchy.

Respective horizons of employment and training policy

A determination of the time needed for education brings up a. second
set of considerations. We saw that employment policy was concerned with
imbalances in general, of which but a few bore any relation to problems
of education. The lack of adjustment between labour supply and demand
as considered in terms of time under employment policy should now be
examined.

Employment poP ey is, in essence, a cyclical policy, that is to say
that it considers imbalances existing at some specc time and endeavours
to deal with them at short range. Whenever these imbalances can be
attributed to educational patterns employment policy can do no more than
take note, as far as manpower is concerned, of a need for adaptation
that may have existed for several years. Action to restore the balance
may accordingly either be exerted on the economic variables promoting
employment opportunities or on the human variable determining the supply
of appropriately qualified personnel. In the first case, rarely can any
significant effect be achieved before 18 to 24 months, as oan be seen
from the efforts to decentralise and to introduce new industries as part
of regional development policy. In the second case the need to adapt
workers to new jobs becomea apparent. such changes are likely to be
easiest when the level of training is high (the executive grades, up te
a certain age, have a greater capacity for self-adjustment), but there
are limits which are difficult to exceed. These become readily appa.rent
whenever an attempt is made to go bey, n.d a skill - taken in the broad
sense - that has been acquired, since not only does it imply special
basic knowledge ( e . mathematical training ) but an individual mental
approach, and after a certain amount of experience in the occupation,
a particular pattern of behaviour in relation to the working environment.
Conversely, the lower the initial level of training, the greater the like-
lihood that specific "re-trainingu activities will effectively ,romote oc:iu-
pational mobility.

The type of action needed to adapt the labour supply to the ,',-,mand
in terms of occupational capacity has compelled employment to
look beyond purely cyclical aspects. Since factors. of inn -lap ' K,re
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apt to be latent several years before actual imbalances appeared, the
proper step .was to prevent their occurrence, instead of simply taking
remedial action to dampen their effects. Hence the use of long-range
forecasts to anticipate possible imbalances in job vacancies and job spe-
cifications as related to manpower resources and levels and types of
skills, and so influence both groups of variables. The aim is to ensure
that they each evolve in such a way as to further the objective of ba-
lanced growth. The general procedure used in such an approach
- sometimes described as "regulations, - is largely structural in charac-
ter. Defining the conditions in which the future supply of skilled manpower
can be adadpted to meet economic demands amounts to defining the struc-
ture of manpower in terms of training and ',hat of jobs in terms of
needed skills in such a way that both are mutually compatible.

The question is whether employment policy is equipped to deal
with these sere. To begin with, the change from a cyclical to a
structural a reach, and from short--term corrective action to a longer-
term target forecasbng process undoubtedly constitutes an innovation.
Under French planning procedure the existence of a Manpower Committee,
a horizontal body which from the manpower standpoint co-ordinates the
objectives of the various vertical committees (by branch of activity) is
indicative of this change of perspective. The question is whether the
economic horizon covered by a four-year plan provide.t solficio,-4, scope
for a training policy, particularly the training of highly qualified scientific
and technical personnel.

Admittedly the four-year plan is being l-rought increasingly into
line with longer-term prospects, but these can hardly do more than
indicate very general aggregate trends. Some of the comments in the
conclusion of the General tZeport by the Investment Commission for
Schools, Universities and Sport under the Fifth plan are of particular
significance in this respect. The report points out that the Commission's
task is to prepare an investment and not a national education programme.
It is true that when estimating infrastructural needs the Commission
cannot fail to examine problems on whose solution the investment effort
must depend. Since the infrastructure must meet the needs of education
programmes training policy will inevitably be touched upon at the same
time. The Commissions s recommendations, however, are not all of
equal value. "Dealing as they do with equipment, they are based on
decisions already taken by the authorities, since the amount a investment
in infrastructure for schools, universities and sport is fixed in a docu-
ment approved by Parliament: as a result they carry an undoubted
element of compulsion".

On the other hand, in the case of measures of particular impor-
tance in training policy, such as determination of the distribution desired
for the school and university population, the Investment Commission's
re,-ommendations constitute "no more than a proposal". Above all, the
Commission considers that if it were to e given the fask of outlining a
genuine national education plan, planning techniques would have , place
far greater emphasis on long-range forecasting. It feels that stin matters
of education the target of present plans is set much too close and gener-
al objectives to be achieved in the next twenty years should constitute
the necessary framework for the formulation of shorter-term plans's.

How can forecasts be justified over such a long term? Generally
speaki_ g, by: what it has been proposed should be called the inertia of
the educationEd system, which is "the time elapsing between a deoision

51
57



taken an the training of young people and the effects it may have on
economic life" (1). Inertia, it would appear, results from the compound-
ing of two intervals: the time taken by the educational system itself to
react, and the turnoff into specialised training. The first is the period
required for a.djustment by the educational system when it seeks to modify
the quantity and quality of its output not only by erecting new buildings and
training teachers but by restructuring the educational system. (Thus the
report by the School Investment Commission noted thc,:, the extension of
compulsory schooling, decided in 1959, could not actually be put into
efEect under normal teaching conditions b.fore 1972 aA the earliest).

The branching off into specialised training refers to a training period
outside the main strewn in such a direction that access to several chan-
nels of training in theory i5 still permitted while the rejection of various
alternative channels is implied. (For example, under the educational
reforms at present being introduced in France, the end of the first cycle
of the general secondary course may to some e%tent be regarded as the
starting point of specialised training).

Thus although forecasting plays am increasingly important part in
the formation of employment policy, the horizon does not appear to match
that of training policy for scientific and technical personnel. This raises
a further point. Should the equation of yields from the educational system
to the needs of the economy be a one-way or two-way process?
Theoretical analysis tends to show that in the long run both ne demand
for highly skilled personnel and the supply interact (2). This means that
future manpower needs or employment opportxmities ofEered by the eco-
horny will depend in part on " e training policy purscxed.

In the first place, the present supply of higl.,.1-y skilled personnel
partly determines the pattern and rate of future economic expansion,
which at the same time is influenced by training programmes to the extent
that they divert material, financial and human,resources from immediately
productive employment. Economic objectives are hence in some me asure
sub-ordinate to training objectives. Equating the resources yielded by the
educational system to the needs of the economy would, strictly speaking,
call for the reciprocal adjustment of the economic variables and the
human variable (3) . Economic development plans a.nd manpower training
plans would thus be regarded as interdependant variables. The present
state of knowledge and information makee it very difficult to use such a
method of adjustment. In practice, therefore, even where an attempt is
made to take future quantitative and qualitative aspects of the labour-force
into account when forecasting economic needs (or in more selective
planning, when settling upon economic objectives) the main tendency will
be te adapt educational plans to such future economic needs.

a planific ation de Hens eignement en France". In "Notec-: et Etudes
Documentaires", n° 2935, 9th November, 1962, page 3.
See P. Paukert "Liinterdépendance de la planification relative a la
xnain-d oeuvre hauteraent qualifiée et de la planification économique".
Tn "Revue internationale du Travail", April 1964, pp- 380 to 39(5.
"_n other words, the overall demand for higbly skilled manpower
and the demand pattern will depend, among other things, on the
investment decisions taken while these in turn will be influenced by
the supply of high'.y skilled manpower". F. Paukert, op. cit. ,p. 391.
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At this stage of the argument we may sum up as follows:
Equating resources yielded by the educational systean t econr:
needs is primarily a matter for employment policy, since it is
need which arises with the appearance of imbalances on the
labour market;
To deal with this kind of imbalance employment policy should no
longer be concerned exclusively with cyclical considerations, but
,yith longerter-al predictions of future job patterns according to
th. levels exid types of skill workers will require;
Employment policy must therefore take account, of training policy,
but training targets usually lie beyond the effective range c,f fore
casts of manpower requirement conducted f r the purposes of
employment policy.

The question then is whether the economic horizon and the aims of
employment policy and training policy can be made to coincide or at
least converge. Can any sort of common language and common objectives
be found? Not only does this raise problems a coordination and co
operation, but perhaps to an even greater extent the question of available
information.

The intention here is to examine such matters mainly in the context
of planning a.s conducted in France, in which longterm policy both as
to employment and training is broadly plotted. Following the same line
of thought as in these introductory pages, an attempt will be made to
ascertain how and to what extent the two questions overlap. Part I will
describe the relationship between forecasts of manoower requirements
and training programmes, while Part II will propose to show, with
reference to particular problems, how the data might b improved so that
training may be better adjusted to future economic needs,

The writer has no more ambitious goal than that of synti.kesis and
reflection. Although he has for several years been concerned w'ial the
economic aspects of manpo wer training , he neither regards hintse lt. s
a specialist in educational planning nor has he played any direct part in
ihe research and forecasting activities of the working parties preparing
the plan. French specialists on the subject cannot therefore expect io
End any fresh or original ideas in these pages, although they may have
reason for contesting or challenging certain impressions and conclusions
which can be put down to the author s inadequate info rr,ation or lack of
experience.
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I. Forecasts of Manpower Needs and Training Programmes
as Part of Current Planning ia France

Without attempting any systematic, detailed r qiew of developments,
the subject may be presented on roughly the follows lines. Forecasting
was undertaken in order to fix targets for the purp of employment
policy oa the one hand, an l. for the equipment of schools and universities

hence for training policy on the other. At first the two processes
were probably quite separate. Only in the receM, past has an effort
be.en made to direct them towards a comnion objective, and more speci
fically, to adapt training policy to the needs of the economy. For reasons
connected with the nature of the problems under consideration an the
inadequacy of the information available, as things now stand presumably
convergence can only gradually and. Dartielly be achieved.

There are therefore three successive points of interest. -Before
considering them it may be well to state our basic premise. The subject
of forecasting and policymaking has been mentioned. A policy is the
implementation of a plan. It defines objectives and the means of attaining
them; these nieans may be known in greater or less detail, but we must
be reasonably sure that they will be available if the objectives are to be
realistic. Whether they are in fact realistic will however also depend on
the forecasts, the usual basis for the objectives. This is particularly
true of planning as it is carried out in France, where objectives ultima
tely have no more then an indicative value. A distinction may therefore
be made between forecasting and planning from the conceptual aspect,
while in practice they are interdependent (1). Forecasting and planning,
though not identical, will accordingly be regarded as closely related.

A. Employment forecasts

The work of the Manpower Committee is divided among three sub
committees whose distinct functions are apparent from their titles "over
all employment balance", "trends in skills and trades", "regional employ
ment balance" xnaldng three sept rate approaches which logically follow
each other in the order mentioned (the subcommittees incidentally being
numbered in the same order). We need ::tzt mention the essential features
of the first subcommittee ts duties which n rmally determine those of the
second. Fly enabling manpowe-:.- needs to be estima d according to skills,

(1) In forecasting, ind=pendent parameters are determined according to
the expected behaviour of individ.uals and of public bodies. In planning,

value of certain parameters earl be regarded as an objective to
be attained. The planne r must hr. wever allow fc r forecasts relating
to factore which have no value as objectives, and the forecaster for
factors which do, that is, by allowing in the forecast for both
"spontaneous" and "programmed" responsee under a policy.
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the second intervenes at a stage of analysis at which transposition is
possible in terms of training requirements. Its wo.ek is therefore directly
relevant to this report. The task of the third subcommittee largely consists
in a regional breakdown of estimates by ihe first two. In any analysis of
methods designed to further the adaptation of training to the needs of the
economy, its activities are essential. For not only must vacancies and
corresnonding skills be forecast, but their location be determined in order
to decide where training establisments should be set up. This is because
the geographic mobility of labour is limited, although that of highly qualified
scientific nrid technical personnel is admittedly greater, particularly nt the
outset of th ir career. In spite of these considerations, the itregionali-
sation" aspect of the problem will not here further Le dealt with. In the
first place it is a highly important specific subject which deserves to be
analysed by itself. In the second place present circumstan=es in France
allow no regional figures te be complied in regard to the balance of
employment skills. No use':t purpose would therefore be served by
approaching the problem of skills from this angle.

1. Overall balance of employment

Forecasts of overall balance are obtained by comparing total man-
power requirements with total resources.

Manpower requirements

These are assessed by calculating the number of vacancies that
will be offered by the different branches of the economy if they maintain
the rates of growth provided for in the plan. Three main sectors are
considered. LI agriculture, forecasts are particularly difficult both
because little is known of. the structure of the agricultural population and
because "numbers are not likely to fall by 1970 to the level required
from the strictly technical standpoint". The subcommittee has therefore
considered "what reductions in the agricultural population and consequent
transfers to other sectors are possible as determined by the relevant
population t s present structure tt .

In the industrial sector anlysis can be taken much further. It is
based on production forecasts by branch at the end of the plan, and on
the expected growth rate of productivity, an input-output table being used
to ensure consistency of th, forecasts. Once esti -...tes have been made
of production and productivity, numbers employed at the end of the plan
are forecast by allowing for the reduction in the working week, the
determination and the economic and social effects of which were studied
in a special report prepared for the Fifth Plan. Provision for such a
shorter wor ig week, along lines meeting demands by trade-union
organisations, was made in the Act approving the Filth Plan. It was
considered that an average reduction of one and a half hours between
1962 and 1970 was compatible with the objectives of the Plan. It is
relevant to the present report to note that a knowledge of quantative man-
power requirements is obtaine,1 from forecasts which hav, the value of
objectives relating to production, productivity and hours oi work. The
forecasts themselves are based on an examination of past trends and on
analyses by each vertical committee of manpower requirements in the
corresponding branch of activity.
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It is in the tertiary sector that the largest number of persons are
employed: 43 per cent of the active population in 1965. It is also the
sector in which employment is likely to expand the most throughout the
Fifth Plan (9.5 per cont),, There is, as we know, a propensity to lump
under the "tertiary sector" a number of service activities of a largely
varying natu7e where development prospects and the amount of technical
knowledge required of jobholders are concerned. Employment estimates
hence differ according to whether transport and commercial activities or
a composite whole combining services, administrative department and
financial institutions are considered. The report by the first subcommittee.
notes that "the Plan s modernisation committees are not yet equipped to
cover more than a certain proportion of activ 'es in the tertiary sector:
only those fo rec asts ncerning health , oduc ation and c -rtain services
(advertising) can be eased on the committees! work". The extreme
dive.isity of activities in the tertiary sector, and the inadequacy of sta
tist,cal information render the use of a single method of forecasting im
possible. Unquestionably, it is more difficult to observe and interpret
past developments in most branches of the tertiary sector than in indus
try. Nor is there any doubt that the production and productivity concepts
and the asses3ment of actual trends underlying sueili ccncepts raise many
problems. Thk.-: tertiary sector, which in developed societies is the prin
cipal user of manpower, hence does not easily lend itself to forecasting.

certain branches of this sector are apt to provide some of the
newest openings for highly qualified scientific and technical personnel.
Cases in point are the modern management methods (and computers,
the scientific tools of management) introduced into government or private
administration: and the very considerable increase in tasks of a scien
tific and technical character in such service activities as the armed forces.
It may also be noted that nonfarm services are expected to show L1e
greatest increase in numbers (65 per cent from 1962 to 1970). These
include, for example, such major consumers of "grey matter" and
technical knowledge as research and engineering consultant firms, which
have considerably expanded since 1945.

On the whole the tertiary sector, particularly in certain branches,
is one where any extrapolation, however heavily corrected, of past trends
is unlikely to result in a satisfactory prediction. Without dwelling any
further on the general questions outlined above, the tertiary sector may
be regarded as aptly illustrating the difficulty of matching training to the
econoray,s requirements. The prevailing impression is that in various
new or rapidly developing achivibes the demand for trained n,rsonnel
will continue to exceed the su-poly for some time to come.

IVT,npower resources

Forecasts of manpower resources essentially consist of aggregate
estirrites, and a fairly considerable element of uncertainty moreover
attaches to them.

It is sufficient to recall here that the initial basis Mr such forecasts
consists of demographic projections. These make use of natural population
movements , oho wing for net emigration. To compute the active population ,
two main groups of factors intervene for the r;orr---=ponding age groups:
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(1)

(a)

Longer school attendance, which delays the entry of younger
generations into the active population. This will first depend on
the length of compulsory schooling. This irstitution,Ll factor
no rmally should be kno wn with certainty befo rehand , but as yet
is undefined, since it ie not known just when schooling in Prance
will be made compulsory up to the age of sixteen. True, highly
skilled scientific and technical personnel is recruited from the
cohorts waich pursue their studies after this compulsory period.
13ut so far as the spontaneously increased school :,,ttendance
is concerned, it must be admitted that little infozmation is
available in regard o the factors which determine relevant
collective behaviour. .Ve know of course that the tendency is
to wards a spontaneous increase in the .ength of education , but
the rate and extent of the process cannot be predicted with
any great accuracy.
Activity ratios, in which the availability of female or older
workers is primarily affected, 1,....bour specialists encounter a
great deal of trouble in computing the active population owing
to the presence of what they know as marginal workers ;1).
No such obstacle however appears to arise in the case of
personnel of the type considered in this report. The same
difficulty obtains when activity ratios of women are considered.
These (like those relating to older people) re particularly
sensitive to cyclical variations, whence the difficulty of deducing
general trends if past key observations fail to match later cy
clical conditions. Permanent changes in working conditions
together with social services and benefits provided for working
women may also have a marked influence on the pattern of the
prediction. Presumably, however,variations in the activity ratio
of women can be more easily forecast for highly qualified
scientific and technical personnel, and the 1962 census in fact
shows that the higher the level of instruction, the higher the
activity ratios for women and the more sustained the activity
pattern between the ages of 25 and 40. Thus, while the acti
vity ratio of nongraduate women remains in the region of 37
per cent between the ages of 25 and 64, the corresponding
levels for female graduates gradually fall from 80 to 60 per
cent.

In the aggregate , the work of the first, manpower subcommittee
results in the establishment of comparative estimates of manpower re
sources and requirements. Here again, the forecast becomes the
objective. An anticipated surplus of manpower will lead t an upward
reN, ision of production targets to ensure full employment,. Conversely, if

(1) Those pe, ), in the course of employment surveys, did not
answer th ,stion "What is your occupation?" but stated that they
had worked for at least one hour during the rc...,:er.:.-nce week.
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manpower resources seem Inadequate, production targets will have to be
reduced accordingly. Without unduly insisting on the uncertain nature of
this balance sheet, it should however be remembered that it is primarily
designed to show the overall picture. Manpower resources appear in
the form of a stock (the active population) , where anticipated variations
result from the play of inward and outward flows mainly in relation to age
and sex. But within this st,ock no distinction is made as to nature of
occupation or level of skill. Manpower requirements are broken down
only by branch of activity. The essential framework is however provided
for the second stage, which is just this forecasting of manpower needs
by occupation and level of skill (1). This is the task of the Second
"Skills and Trades" subcommittee.

2. Manpower requirements by occupation

The active population is distributed among different individual occu
pations, and can therefore be defined in terms of a certain occupational
structure. This structure must be known if the intention then is to fore
cast the future structure by identifying likely modifying factors.

The structure of employment by occupation

Knowledge of this factor is the necessary starting point, but a twofold
difficulty is the definition and nomenclature of occupations, and access to
statistical data based on this nomenclature.

Every person with a job is engaged in an occupation. The term
"profession" (occupation) ("m6tier" is generally used only to describe
manual work) considered from the manpower standpoint defines, as it
were, the combined characteristics of the job and the person engaged in
its performance. According to the report of the Second Subcommittee,
however, no satisfactory nomenclature of occupations at present exists
which "sums up all aspects of the specific qualification: the nature of
tasks carried out by persons employed in a given job, or the level of
knowledge required for a given occupation".

The nomenclature used includes 391 items (2). "It lists occupations
requiring various levels of training under the same designation; it covers
manual trades in considerable detail and includes only a few posts of a
technical kind". Yet it is the most detailed nomenclature for which statis
tical information is available, hence the handiest one for forecasting pur
poses.

(1) Hence the propensity to define the occupational skill or occupation
itself by reference to the relevant branch of activity, since this is
the context in which employment prospects will be determined. A
certain method of defining skills or occupations may therefore be
unduly used.

(2) Hence far less detailed than the International Standard Classification
of Occupations (ISCO) including over 1,300 occupations drawn up
in 1958 by the International Labour Office. It is true that these call
for considerable rearrangement when used in forecasting, as can be
seen from the studies carried out in connection with the OECID
Mediterranean Regional Project.
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To facilitate such forecasts, a new classification consisting of 105
posts was prepared by the Institut National des Etudes Demographiques
(INED ) . In this simplified nomenclature, the occupations in which highly
qualified scientific and technical personnel are normally employed is not
broken down to any great extent, and appears to favour certain occupa
tions and relevant types of training from the users I point of view. We
will revert to this point in Part II when describing the detailed list of
these occupations.

Within the framework of this simplified nomenclature the basic sta
tistical data are provided mainly by demographic surveys (1954 and 1962).
These show the occupational breakdown of the active population by group
ing the main economic activities under 41 headings. Thus the planners
can refer to a comparative table showing 105 occupations and 41 sectors
of activity (referred to by the INED as ,Icategories of economic activity).
This, in their opinion, is one of the advantages of this source of infor
mation,which has the added virtue of comprehensiveness, since it covers
the entire active population. They nevertheless have a certain number of
criticisms to make. In the first place, use of the survey formula entails
reliance on statements by the individuals concerned. The danger here
is twofold: people tend to exaggerate their qualifications, or at best
replies may lack precision and therefore consistency. In the second place
the nomenclature of 391 occupations drawn up by the Instittxt National de
la Statistique et des Etudes Economiques (INSEE) is an old one, little
concerned with the link between occupation and training. As already
pointed out, it deals with occupations in uneven detail, and too sketchily
with some which are open to highly skilled scientific and technical per
sonnel. The ratio of such occupations, including those for technical staff,
normally increases as changes in production and organisation methods
aro spurred by growth of the industrialised economies.

It is oWy when their work relates to certain branches that. the
Manpower Committee makes use of information provided by Ministry of
Labour surveys. This information has the advantage of being based on
statements by employers, who have a better knowledge of job structure
and are free from the kind of psychological reaction which impels the
individual to exaggerate his particular qualifications. But these survays
cover only the personnel of industrial and comme,oial establishments
with more than ten employees. They cover hardly more than 40 per
cent of the total active population, and are very incomplete in respect of
occupations in such activities as commerce and agriculture (Which may
provide openings for certain types of special training) or construction,
the public sector and the tertiary sector (which offer considerable oppor
tunities for the type of personnel dealt with in this report).

Once the structure of employ-ment by occupations is known, it is
possible to prepare forecasts by applyint-- the factors which influence
both employment and the pattern of occupations.

Factors influencing the occupational structure

The Second Manpower Subcommittee endeavours, by a series of
approximations, to define the occupational structure which will result
from economic and technical changes and so forecast manpower needs
in each occupation.
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The first stage concerns each of the 41 categories of economic
activity defined by the INED. It is further broken down into a linear
extrapolation phase and then a correctedextrapolation phase.

A study is made of the data provided by demographic surveys in
1954 and 1962 and the changes they reveal in the occupational structure.
It is assumed that technical and organisational change'S will later lead to
changes of a similar kind and rate (at least the most commonly a.ccepted
assumption is that the rate of change will remain the same). This calcu
lation is based on the comparative table of 105 occupations and 41 cate
gories of ec'Dnomic activity. As is noted in the second report by the
Subcommittee , "the structure of employment by occupations, shown by
percentages within each sector, in 1954 and 1962, has been projected
by a linear method up to 1970 and 1978. The method of projection was
to vary the ratio of employment in each group to total employment by a
constant ntnnber of points".

It is obvious that linear extrapolation alone cannot result in a satis
factory forecast. Trends in the occupational structure between two refe
rence dates do not fully reflect past changes in requirements. Certain
shortages may not show up if during the period of observation the supply
of qualified personnel produced by the educational system failed to meet
needs in certain occupations, where the use of personnel having received
other training regarded as roughly equivalent was either impossible or
unwanted. This is another aspect of the de facto relationship between
education and occupation, and one which will be reverted to later on.

Moreover, what was true for the past will of course not necessa
rily- be true for the future. The shape of the occupational structure, as
a result of new techniques and new methods of production and organisa
tion, may well change at a different rate and in a different direction.

In this connection, the report by the Second Subcommittee recog
nises the fact that the information at present available does not enable
'he forecasts to allow for all factors which logically might have a bearing
on changes in the occupational structure. The Subcommittee therefore
resorts whenever possible to an imperfect but practicable solution. T'xis
consists in making use of the employment forecasts by occupational cate
gory established by the Plant s Modernisation Committees (vertical com
mittees corresponding to branches of activity). These might be described
as forecasts of an intuitive rather than a scientific character. But in this
case it is intuition based on the experience of persons familiar at first
hand with the operati,nal conditions and problems of a particular branch
of activity. This ex_..iains why forecasts of employment trends by occu
pation within each branch are often apt to be defined in terms of the
optimum future structure of occupations. Here again the forecast is in
the nature of an objective. The Second Sr:bcommittee considers that such
forecasts "constitute particularly valuable information concerning occupa
tions for which extrapolation serves little purpose". An examrde it gives
is that of teaching and research personnel, which at various levels cor
respond to highly qualified scientific and technical personnel.

Information supplied by the vertical coxnmittees not for correcting
linear projections is however of uneven value. Bach committee was thus
sent, in the early stages of preparation of. the Fifth Plan, a questionnaire
for forecasting the breakdown of employment by occupational category in
the branch of activity covered by each committee. Scientific and technical
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personnel was divided into four groups: engineering and related grades
- o: ler senior personnel - draftsmen - other technical grades. But the
replies received varied fro= one committee to another: some omitted
forecasts of employment by level of qualification, others used different
methods of forecasting. The report, by the Second Manpower Subcom-
mittee notes that such occupations as teaching and research were covered
by very detailed forecasts (1).

These "provide very valuable information but they are not related
to overall forecasts on the structure of employment in the corresponding
sector; generally speaking, little information yet exi.sts concerning patterns
and trends of employment in the tertiary sector". It will once again be
noted that the tertiary sector, a field likely k) offer an increasing number
of openings for highly qualified scientific and technical personnel, is one
which ill lends itself to the forecasting process.

If -Ghe correction of linear projections is hampered by the uneven
value of the predictions made by the vertical committees, this is partly
due to the methods used by each and especially to the absence or ina-
dequacy of the information required. A further obstacle to the correction
of projections also raises a problem of information, to which no more
than a passing reference will here be made. The report by the Second
Subcommittee mentions the difficulty of adapting the forecasts by branch
of activity supplied by the vertical committees to the linear projections by
category of economic activity. The nomenclatures in fact are different
in each case. Thus the vertical committees use the same for branches as
the SEEF Service d Etudes Economiques et Financières du Ministere
des Affaires Economiques et des Finances, reconstituted as a Forecasting
Division in 1965) Projections of the occupational structure are based on
the INED nomenclature of categories of economic activity, the only one
affording comparability of the employment structure by occupation in 1954
and 1962, that is providing the minimum requirement of two past refer-
ences on which to base a projection. The existence of two nomenclatures
necessitates a certain amount of transposition made all the more difficult
by the dissimilar areas covered (forecasts by the Vertical committees
generally relate only to wage earners, while in some occupations the
proportion of non-wage-earners may be considerable). Adthittedly this
is only a commonplace, that is, an often encountered example of the
unco-ordinater3 way in which information is collected and psecessed. From
the point of view of the information procers, which is the basic theme of
this report, an effort to achieve conformity- would nevertheless appear
desirable. Should a change be made in the nomenclatures used for
demographic surveys, which were pointed out as the basic source of
info rmation concerning the occupational structure ( although this would
inevitably raise the problem of comparability in time)? Or should the

(1) For personnel teaching in state-owned establisnments, forecasts are
based on estimates by the School Investment Commission, calculated
according to numbers of pupils, pupil-teacher ratios and service
obligations of the various categories of teachers. As far as concerns
research personnel, the detailed forecasts could not be fully taken
into account ...lecause of the summary nature of the nomenclature,
covering non-teaching personnel alone. The Second Subcommittee
predicted an annual increase of some 10 per cent up to 1978.
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number of surveys using the SEE F branch nomenclature . (or the very
similar one of "sect° rs of establishment" used by the First Manpower
Subcommittee ) be increased , and the utilisation of economic projections
as calculated in the national accounts for forecasting manpower require-
ments thus be facilitated? The specialists all undoubtedly have their own
views on this subject.

Regardless of the difficulties described above , it is not without
value to note how linear projections are corrected by the forecasts of
the vertical committees These forecasts were used "as rough indicators
of manpower needs in the different sectors". They made it possible to
correct linear projections "in thirteen secto rs representing 40.4 per cent
of the population employed in 1962, 45.5 per cent in 1970 and 50.7 per
cent in 1978". ( For the other categories of activity the linear projection
based on percentage variations for the period 1954-62 was adopted ) .
One of the most significant results of this co rrection is the increase --
varying according to categories of economic activity - in the percentages
of executive and technical grades as related to the proj-ections .

The following table sho the size of these corrections in three
categories .7.1 activity, together w. .1 the position of highly qualified scien-
tific and technic al personnel in the occupational structure (proportions
are shown as percentages of total manpower employed)

Categories of activitj
and occupations Linear projection Corrected

proj-ection

1962 1970 1978 1962 1970 1978

Building and civil engine erii
Executives grades . . . . 2.-03 2.15 2.23 2.03 2.20 2.39
Technical grades . . . . 4.77 4.96 5.45 4.77 5.31 5.90
Draftsmen 1 28 1.42 1.67 1.28 1.61 2.02

Chemical industry
Engineering and executive grades 6.36 7.04 7.99 6.36 7.89 9.61
Technical grades 5 48 7.17 8.99 5.48 6.75 7.97

Metals industry
Engineering and executive grades 4.12 4.87 5.60 4.12 4.87 5.55
Technical grades 5 26 6.53 7.85 5.26 7.64 10.13
Draftsmen 2 24 2.45 2.65 2.24 2.99 3.60

The Second Subcommittee points out that "forecasts relating to
research technicians (increase of 14 per cent per year) and to research
staff employed in enterprises ( annual increase of pproximately 0.5 per
cent) could not be used, as these posts are not shown separately under
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"technical" or "engineering" grades. .As a result recruitment needs with
regard to engineering and technical grades are apt to be considerably
underestimated.

Thus the first step, once the pattern of employment by occupations
is known, is to predict the future pattern by means of corrected extra
polations. Strictly speaking, this step completes the study of factors
influencing trends in the occupational structure. There is however another
way to determine manpower needs by occupation. This is to match fore
casts of the occupational structure with employment forecasts (in the light
ol changes in -voluiaes of production and rates of productivity) for each
c ategory of economic activity c -e r th ' r., of
employment can be forecast by occupation ccn.sistently with the expected
growth of total employn"ent, production and productivity. It will then be
possible to turn from employment forecasting to educational forecasting.

B. Man ower re uirements and educational lannin

The last stage of the work of the Second Manpower Subcommittee
is to use forecasts of employment by occupation as a basis for forecas
ting recruitment needs in respect of skilled personnel, and corresponding
trainin,g requirements. Meanwhile the School Investment Commission,
from its own particular angle, draws up the relevant educational plans.

1. Requirements concerning the recruitment of skilled personnel

The employment forecasting data enable two stocks to be compared:
the stock of the present active population and its occupational structure
as against the stock of the active population at the end of the period
covered by the forecasts and its future occupational structure. Transition
from the first to the second takes place through the action of inward and
outward flows. These flows must be considered in terms both of recruit
ment needs by occupations and training needs. 13y concentrating on flows
rather than on stocks alone, the logical approach to employment policy

as illustrated by the work of the Manpower Committee (1) is that

(1) The conclusion to the Gener.al Report of the School Investmen
Commission states that it would be desirable "to improve planning
techniques, as in forecasting numbers by developing a model that
would make it possible to argue from flows rather than from the
stocks it has hitherto relied upon". This would seem to be a refer
ence to the fact that to estimate numbers in, say, higher edu:.:ation
the method used is to multiply the percentage of a certain age grotzp
entering higher educ ation by the average number of years of study.
This method neither makes allowance for repeaters (although these
may be accounted for by increasing the average length of school
attendance) , nor for dropouts. While a simplified method of approxi
mation, it is nevertheless one which approaches the problem from the
aspect flows from the system rather than Stocks of trained personnel.
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a the authorities responsible for the educational system, who are prima-
rily concerned with the annual yield for different levels and type.s of
education.

Recruitanent needs by occupation

For each occupation recrultmen'. needs by occupation are determined
by two groups a factors: the variation in numbers at the beginning and
at the end of the period covered by the forecasts, and replacement needs
within the same period.

Bernard Grais (1) has made a very clear' arxd detailed list of the
factors to be considered. If, as he suggests, we set:

So = the initial total employed in a given occupation;

Sn = total employed at the end of the forecasting period;

d = total of deaths occurring during the period;

= total retire,d or ceasing to work;

= total leaving the occupation for other work;

= total corning into the occupation from other work;

= inactive or unemployed persons coming into the occupation
without requiring additional training;

then the flow of manpower necessary to provide the required stook is:

f Sn - So + d + r + e - (i + if)
The various factors in this equation are obviously not all of the

same importance, nor are they all equally- known. Consequently only
some a them have been taken directly into consideration by the Second
Manpower Subcommittee.

The variation in numbers (Sn - So) depends on the forec toasts
which reference was made earlier. Replacement needs depend primarily
on the number a deaths, which can be estimated with the aid of mortality
tables for the period considered. It is however necessary to know the
age pyramids of the various occupational groups. This information is
obtainable from population surveys, but between two surveys changes may
occur due to shifts of occupation. Reference will be made later to the
importance of such shifts in the case of highly slcilled scientific and tech-
nical personnel: actually; the fact that they do take place primarily argues
for a wider definition of the occupation. An accurate estimate of replace-
ment needs which can be attributed to deaths should also allow for
mortality differences as between occupations for which no detailed infor-
mation is available. Hence it is difficult to say, for the type a personnel

(1) "Forecasting of the active population by occupation and. level of skill"
OECD, Paris, j anuary 1966.

64 70



here concerned (1), whether errors of estimation are likely to occur on
this account, but in any event it is doubtful that their effect would be
significant.

Replacement needs also depend on the numbers retiring or ceasing
to work. Here the ratio of activity according to sex and age raust be
taken into account. The Second Manpower Subcoxnmittee has largely
based its work on the activity ratios recorded in the 1962 census, while
recognising the fact that the longer the period covered by the forecast,
the more these ratios, which reflect attitudes towards employment, are
.a.pt to change. Only in the case of men between 60 and 75 years have
activity ratios been calculated differently according to the occupational
group and level to which the worker belongs. As B. Grais points out
(op. cit. page 21) "the ideal would be to have working life tables for
each occupational group, since habits in regard to stopping work proba
bly differ widely from group to group, particularly among nonwage
earners. The methodology of drawing up these tables could usefully be
studied. It would no doubt involve in effect the institution of what amounts
to a register of working life with compulsory declaration of the dates on
which life started and ceasedn.

In any case replacement needs undeniably differ according to the
category of economic activity (although it must be remembered that the
same occupation can be found in several categories). Thus new and
expanding activities, such as the petroleum and electronics industries,
at present have low replacement rates compared with traditional activities
say in textiles or crafts, where the average age of workers is higher.
It may be a..ded that the growth sectors are those where Lba :teed for
highly skilled scientific and technical personnel increases most rapidly.

Any comprehensive analysis of replacement needs should allow for
shifts from one occupation to another and deferred entries into the occu
pation (factors e, i and i in the formula quoted above). These are
what are generally known as occupational transfers, incidentally referred
to on two earlier occasions. This will be the principal subject matter of
Part II. Suffice it to say here that the Second Manpower Subcommittee
felt that it did not have sufficient information to take occupational transfers

One possible suggestion, of no great originality, might be to distin
gtxish between management personnel and other grades. The incli
nation would then be to claim that beyond a certain age the pressures
imposed by the exercise of exacting responsibilities lead to higher
rates of mortality among "active" than among "speculative" or "func
tional" staff. But differences in the type of responsibility generally
correspond to differences in individual character. Those who accept
the burden of responsibility would appear best equipped to bear it;
hence it might be well to train engineers differently, depending on
whether they will work for a consultant firm, in the field, or in a
workshop. O. the other hand, must the whole future course of a
career thus be mapped out once and for all? Our conclusion should
perhaps be that this is yet another reason why the content of occu
pations needs to be reexamined.
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into account, except in one particularly important case, that of farm work
ers. Once recruitment needs for each occupation arc known, it is possi
ble to express them in terms of education. At this final stage, the usual
planning approach towards ernployxnent policy moves away in the direction
of educational policy.

Recruitment needs by level and type of education

The transition from occupational to educational planning "is made
with the help of assuxnptions concerning the education considered neces
sary for each of the occupations covered by the forecasts". The occu
pationeducation relationship has a normative character for two reasons.
In the first place, it links each occupation to an academic diploma or
level of study, although a ia recognised that the necessary knowledge may
be acquired by non--academic means. In the second place, tl occupation
education relationship is defined acco rding to the level considered desir
able rather than the actual skill of present practitioners.

At the same :ime the establishment of such relationships undoubtedly
depends to a great extent on the characteristics of the educational syste
Thus the French planners have adopted a nomenclature comprising
levels of training, defined according to the duration of study after the
"observation cycle" (which, as decided in 1963, comes to an end after
the "troisieme", i.e. at the end of the first cycle of secondary education.
In "normal" schooling this first cycle ends at the age of 14). Highly skilled
scientific and technical personnel correspond to levels I, II, III and IV,
which entail an average of 11, 9, 7 and 5 years of study respectively,
after the observation cycle.

Finally, to complete the analytical forecasts of recruitment needs
by level and type of training, a comparison should be made with fore
casts of educational flows for the corresponding period. These forecasts
are related to the work of the School Investment Commission insofar as
it provides data conducive to educational planning. In short, the task of
the Manpower Committee is to translate the targets of employment policy
in terms of medium and longterm education. The question now is how
and to what extent the educational system takes these requirements into
consideration.

2. The educational flows and educational planning

The Investrnent Commission for Schools, Universities and Sport,
set up in connection with the preparation of the Fifth Plan, has formed
several subcommittees which are responsible to it. The first of these,
the subcommittee on Numbersil has been given the task of forecasting
trends in numbers of pupils and students to be admitted in the -Tarious
categories of education. Its work is therefore immediately relevant to the
present report, since its ob.iect is to forecast yields from the educational
system. The principal aim of the investigations carried out by the other
six subcommittees is to determine the material and human resources
needed to achieve such yields. But in determining these resources account
must be taken of certain constraints (financial and structural) over which
the Commission has no control and which raise the question whether
genuine education programmes can in fact be established.
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Forecasting trends in the student force at schools and uni.versities

Forecasts of the student force required at ths various levels of
education directly determine the amount of investment needed dur!ng the
period co,ered by the Plan. Yields from the educational system are
then predicted by means of realistic assumptions concerning the fraction
at a given level of education which will move on to the higher level and
the proportion of dropouts (1).

The way in which highly qualified scientific and technical personnel
are classified above suggests that 'training takes place during the period
of noncompulsory schooling (although a first choice of studies Is made
at +the end of the first cycle of the secondary course , which is normally
included in the period of compulsory schooling despi(e the fact that the
schoolleaving age has not. yet been raised to 16). Thus forecasts of
numbers must be based not only on demographical considerations , but
also on factors influencing the school enrolment ratio.

There is no particular difficulty involved in taking into consic;eration
the demographical factor. It suffices to take the number in each present
or later generation (depending on the period covered by the forecast)
and to project it over t'ine, applying to each considered schoolage
populatton the corresponding mortality rates. These, while not strictly
constant, barring any unforeseeable event are not subject to sudden
variations.

The trend in school enrolment ratios may accoraing to the School
Investment Commission be ex.amined in two ways. It is possible simply
to extrapolate the recent trend towards spontaneous extended school attend
ance, or to set for each level enrolment and type of education an optimum
enrolment ratio during some specific later year, and plot the trend curves
accordingly. In this case the forecast has the value of an objective , as earlier
explained, and the forecast atte.sts to a. target approach. The Commission
has used the two methods simultaneously. Besides forecasting the trend
by extrapclation, it has allowed for "the objectives to be achieved by the
end of the period 1972-75, with regard te the differentiation of children
in a- given age group between the various streams that will be open to
them at the principal stages of gtzidance in the educational system" (at the
end of the first and second cycles of secondary education).

The Commission notes that the overall results obtained by the two
methods are the same. On the one hand the spontaneous demand fo r
education at all levels appears to be in advance of decisions concerning
the extension of compulsory school attendance. On the other hand there
is little danger that the deliberate setting of educational targets will
create a supply of skilled personnel in excess of the economy's require
ments. Recalling that expenditure on education is in the nature of a pre
investment or permissive investment, the Commission considers .11.at
"forecasts relating to the economy s future need of workers with different
levels of skill never make sufficient allowance for the further growth and

( 1 ) For instance, by taking into account a numbe
ships between numbers of pupils or students
such as that between the number of students
"bacheliers" over the four preceding years ,
of. "bacheliers" and of those who entered the
earlier.
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productivity capacity which added education and training can offer the

nation". This observation is one which may well be kept in mind.
Broadly spea/cing it supports the notion that on the market for skilled
personnel the supply largely seta the demand, and that the needs of the
economy are in fact determined by the levels and types of skill available.

However, it is only from the general standpoint that supply can be said

to be the determining factor. Given the general development of education

and the trend in the industrialised countries towards longer school attend
ance, the needs of the economy as a whole will soon adjust to a society

of secondaryschool graduates, and later, no doubt, to a society of
university graduates, engineers or the equivalent. In this case it is the
average standard of education, if not of the whole population at least of

the new generations, which will rise. But even with this change in the
average level the problem of the choice between different lines of study

remains. Furthermore, the Commission points out that while the trend
in school enrolment ratios appears to be roughly the same whether the
forecast is based on an extrapolation or includes the consideration of

objectives regarded as desirable, it is much more difficult to foresee how,

at a given level, the school population will be divided among the various
possible educational processes. It therefore considers that preference
should be given to a target approach, and that it may be desirable to
influence spontaneous demand for education "no longer where access to
a specific level of education ie concerned, but in apportioning the school

population among the various types of establishment and the different
branches of instruction existing at that level"

This obvioualy is the stage where forecasting becomes important in

the case of highly skilled scientific and technical personnel. Leaving
aside for the moment the process of target forecasting, the realistic
extent of which will be measured in the second paragraph of this section,

the spontaneous ',rend in numbers and consequently the final output of this

type of personnel proves difficult to foretell. /n a detailed analysis which

forms part of a model showing growth of the educational system, which
by reason of its conception calls for extensive use of the electronic com
puter,Michel VermotGaucily (1) points out that two groups offactors determine

the trend of schoolenrolment ratios. Some are of a sociological charac
ter and influence the family's bier for or against their children's farther
schooling. This in turn depends on economic, sociological and physcholo
gical factors. Where the educational process is concerned, orientation
depends on the parents idea as to the careers whiGil are open to their
chitdren. The choice is guided by considerations having to do with the
sooial environment, while such outside influence as trends of opinion also

play a far from negligible part". (p. 113). The second group of factors

influencing Lie trerh4 in schoolenrolment ratios is of an institutional cha
racter. /t is xn -; Ay a question of the educational system' s capacity to
admit pupils or students. According to this author the selected line of

study very much depends on the facilities available, even at the higher
education level. There is, admittedly, greater freedom of choice at this

level, but material and financial considerations and the question of location

( 1) IL I Education nationale dans la France de demain". Editions du

nocher; Paris 1965, pages 109 to 137.
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play an important part. Mr. VermotGauchy ho wever believes that unless-
both these groups of factors "are analysed and if possible somehow quan
tified, a better knowledge of the school enrolment process will but slowly
be acquired, and it will be difficult to formulate an enlightened policy for
the guidance of coming generations". (p. 115)

Forecasts of the student force by the School Investment Commission
apply to the new academic year 1972. The object is to determine the
investments needed under the Fifth Plan; appropriations will be settled
upon between 1st January 1966 and 31st December 1970, but the entry
into ser-vice of the corresponding facilities entails an average delay of
about two years. The forecasts cover the total school population (both
private and public education, the latter covering establisments run by the
Ministry of Education or by other authorities) except for higher education
where only the Staterun establishments are taken into consideration,
"since at this level private education plays only a marginal role". It
should be noted that the forecasts made by the School Investment
Commission relate primarily to enrolment in schools and universities,
since its role is to fix the amount of investmdnt designed to provide the
necessary facilities. The Commission's Report makes hardly more than
an incid ental reference to educational flows This is because the compa
rison oi forecasts of manpower requirements arid those relating to yields
from the ,:..ducational system, strictly speaking, is the task not of the
School Investment CThmmission but of another Working Party which will
be mentioned in the following chapter. . The Commission s report does
however include a general table comparing the economy's manpower
needs and the resources constituted by educational flows during the period
1962, 1n7r and 1978. This table is too general to be of interest here,
sine requiresnents and resources at level V (end of the

ycle) and at levels I to IV (end of the long secondary
education) . It is howevev. accompanied by a note

Lh quoting. This states that "res :es from the school
systena, tor the sake of simplification, have been calculated on the assump
tion that all children entering a specific cycle of study complete that cycle.
The result is an overestimation which is difficult to express in figures
but is nevertheless appreciable". This last observation is somewhat dis
quieting, since it suggests difficulty in quantifying the overestimation which
results if no allowance is made for dropouts and failures at final exami
nations (1). This problem, like that of repeaters, is one which is often

(1) An attempt has in fact been made in the Commission' s report to
arrive at a figure for this overestimation, not in order to calculate
the output of one cycle of education but to determine the numbers
entering the cycle immediately above. It was for this purpose,
apparently, that use was made of the significant relationships, men
tioned above, between numbers of pupils at the various educational
levels. Thus the number of students in 1972 is estimated by working
back over the years of study to the "sixieme", taking into account at
various stages (the "seconde" and "baccalauréat") a nificant
relationship which has the effect of reducing the initial flow. The same
simplifying hypothesis is to be found in the reports of the Working
Party responsible for comparing the needs of the economy and the
resources of the educational system (Joint Working Party on
"Occupational Training and Promotion").
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mentioned and has moreover been the subject of extensive study (1).
This would however seem to be a field in which there is a need for
more information concerning not only past experience but ways in which
this knowledge can be used in forecast:ng.

It should in any case be pointed out that in its forecasts of school
and university enrohrent the School Investment Commission has adopted
two methods simultaneously. One method is to extrapolate past trends
in spontaneous demand, the other method is more in the nature of defi-
nition of targets . This latter appro ach is mentioned several times in the
Commissionts report. It means, as we have seen, that a forecast in
the strict sense is combined with planning objectives. The question which
arises is to what extent, particularly in view of such a target approach,
a national plan for education may be said to exist in France at the pre-
sent time.

Theproblem of educational planning

Under French planning procedures as they now stand, the factors
can be grouped under three headings: the jurisdiction and authority of
the Commission responsible for studying educational processes - the
planning aspects of the forecasts made by that Commission - ways of
translating these target forecasts into actual facts.

It has already been indicated that the Planning Commission respon-
sible for matters of education is the School Investment Commission. We
saw in the introduction and again in connection with the analysis of student
enrolment forecasts that the job of this Commission is to determine the
facilities to be installed and the necessary investment. Thus, if only
because facilities must be provided for a given number of pupils, and
because these facilities will vary in character and location according to
the type and level of education concerned , the Commissionts conclusions
will tend to provide the guidelines of a national education plan. Although
the Commission takes the needs of the economy in addition to other f acto s
into account, it still does not have an entirely free hand. This is apparent
from the definition of matters falling outside the province of the Commission.
The latter points out in its Report that "the general organisation of educa-
tion aud the determination of teaching structures and methods are exclus-
ively the responsibility of the Ministry of Education and the Government".
The problem hence consists in ascertaining the essential purposes under-
lying the general organisation and structures adopted. To begin with,
it is fairly certain that they were mainly determined "from inside", the
Ministry of Education, like any other Ministry, being careful to retain
jurisdiction over its own province. This is not to imply that the system as
it stands is impervious or by any means hostile to economic considerations.
But the weight of these considerations dependF- on the way they are inter-
preted by the men in authority. Manifestly these officials are equally seri-.
sitive to other considerations: the traditional concept of education, social

(1) Cf. D . Blot: "Les Deperditions cl1 effectifs scolaires" ,in "Tiers-Monde" ,
April-June 1965. W. Van Viet: "Les Années scolaires perdues",
in "Population 1963", n° 3; and in the issue ef "Etudes Tiers-Monden
entitled "Problemes de planification de lle'ducation". Paris PUF 1964,
articles by J. Proust on "Les DéPerditions scolaires au Gabon" and
by I. Deble on "Les Rendements ecolaires en Afrique".



concern for the democratisation of education and the right to education in
the special context of the industrialised countries, certain preconceived
opinions c.loncerning structures and methods of teaching, not to mention
various political arguments. The general organisation of education may
well constitute a consistent whole (1) , but it does not necessarily follow
that national education policy is fully integrated with national economic
planning. Such integration, which the School Investment Commission
would be in the best position to promote, is further limited by other
restrictions on that Commission I s competence. Since it is primarily con
cerned with equipment, 1it plays no part in forecasting developments in
the operational budget for education, although such forecasts undoubtedly
constitute an essential component in formulating longterm education policy".
Finally, even where investment plans are ccncerned the Commission's
authority is limited to those carried out under the Ministry of Education.
Thus neither private educational establishments nor the State es'ablish
ments under Ministries other than the Ministry of Education (e.g. the
agricultural colleges and certain "Grandes Ecoles", including colleges of
engineering) are within the province of the Commission. It is true that
in its enrolment forecasts the Commission takes private education at
primary and secondary level into account, but it is not concerned with
private higher education which is regarded, as we have seen, as
marginal; nor does it apparently deal with private "Grandes Ecoles" or
those which, although run by the State, do not come under the Ministry
of Education. This may well prove a serious obstacle to knowledge of
the output of highly skilled scientific and technical personnel, and to
adjustment of the supply to the needs of the economy (2). The precise

(1)

(2)

In the preface to its Report the Investment Commission refers to
some of the difficulties encountered, including "the almost constant
process of reform which educational structures have been undergoing
for the past two years". Some may point out that this endemic state
of reform has lasted for a longer time, but the fact remains that the
reform now in progress undeniably has a certn ntorr sic,
however much it may have been criticised rters.
The Report by the School Investment Conrni contains a table
showing forecasts of numbers of engineers for 1972-73, divided into
categories according to specialisation, and another breaking down
these numbers between the different schools administered by the
Ministry of Education. There are 70 schools of this kind, a.s compared
with the 138 schools authorised in 1965 to award engineering diplomas
("Journal Officiel" of 24th July, 1965, in pursuance of Section 11 of
the Act of 10th July, 1934). Thus more than half of the engineering
schools are omitted in the Commission I s forecasts , not only the large
military colleges such as the Ecole polytechnique, but also such
important State schools as the Conservatoire national des Arts et
Metiers, the Ecole nationale superieure des mines de Paris, the
Ecole nationale des ponts et chaussees, and such independent tech
nical schools recognized by the State as the Ecole speciale des
travaux publics , etc.



competence and powers of the School Investment Commission must be
",orne in mind when examining its Report. This "does not sonstitute a
general programme for educational expansion over the next few years.
But it does attempt to set the problem of equipment for schools and uni-
versities against the more general background of national education policy
as defined by the Government and of social and economic development
under the Plan".

To what extent - the second aspect of this problem in educational
planning - do the target forecasts allow for economic and social develop-
ment under the Plan? In view of the considerable amount of new invest-
ment necessary owing to demographic, economic and social changes, the
Commission had to leave various improvements to conditions of edvmaticm
aside, considering that "priority should be given to achieving the social
objective (democratisat )n of education) and the economic objective
(training at all levels of executive and technical personnel meeting the
country's needs". The economic priority is mentioned in various parts
of the Report. Thus the forecasts for the second cycle of the secondary
course, which determines the output from post-secondary education, are
accompanied by a statement to the effect that the Commission was careful
to consider the ecorp=yls requirements for personnel at the various skill
levels. The Comma.ssionts Report however adds that these needs con-.
stitu-te "data which rt be used with the utmost caution, both for thee,-
retical reasons, since such forecasts always tend to underestimate the
consequences of technical advances made during the periods conceorned,
and for practical reasons, since the relevant statistical information avail-
able is still inadeqL e". The "selective" quality of forecasts, at least
insofar as based or economic needs, is consequently limited in two ways.
A practical limitatic rises, since the information at present available is
hardly such as to enable accurate forecasts to be made of -manpower
requirements and expressed in terms of education. But there is also a
more fundamental limitation: from the theoretical standpoint, it seems that
the Commission is generally reluctant to forecast manpower requirements
as a basis for national educational planning.

This being grax,ted, the COMM sion has nevertheless made a point
of comparing its forecasts of tr ,s in schrel enrolment for the different
cycles of edu,..-ation and particu.arly at the level of post-secondary studies
- and trends in the economy's needs. It follows therefore that forecasts
should assume the character of objectives once school attendance becomes
no longer compulsory. The Commission considers that "in certain vases
one might legitimately influence the demand for higher education so that
the training given in educational establishments will match that needed for
development of the French economy". One of the prime objectives of the
Commission is to increase training facilities for highly skilled scientific
and technical personnel. In its opinion the share of science compared
with that of arts and letters should be larger. -A further aim is to develop
a new branch, the University Institutes of Technology designed to produce
middle-level technical personnel (1) . Thus despite the various reserva-
tions mentioned at the beginning of this paragraph we have here some of

(1) Allowing for the combined populations of the Science Faculties and
the Science Departments of the University Institutes oi: Technology,
the aim is to reach by 1972 the target which the authors of the
Fourth Plan hoped to achieve by 1969 in the Faculties alone, i.e.
42 per cent of all students engaged in scientific studies.
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the elements of a national education plan, set in the more general context
of the economic and social development plan.

The next question to be considered, as the third and last aspect of
the problem of educational planning, is how target forecasts can be con-
verted into fact where education is concerned. This is a question which
ill lends itself to practical solution.

French planning is of an indicative rather than an imperative cha-
racter, a feature which becomes even more marked where education is
concerned. Guidance towards objectives considered desirable can be only
be incentive. This brings up the whole question of the means and ends
of school and tzniversity guidance.

In practice guidance is all too apt to be of a negative character.
Reference is often made to guidance following upon failure, or to the fact
that guidance is reserved for the mediocre student. This reflects the
view held by families and their children that a hierachy divides the various
educational processes, a view which ie partly objective and partly influenced
by social status. The most common illuetration of this is a kind of social
disparagement of technical and occupational training as compared with
general and academic studies, and which is manifest in both developing
and industrialised countries (although in industrialised societies the develop-
ment of techniques together with the gradual elimination of the purely manual
as)ects of such work is helping to make it rx..`her more respectable).
Once a kind of selection platform is reached leading to several types (pm
training marked by a certain hierarchical concept, school and university
guidance can easily be looked upon a.s a screening process designed to
limit access to the higher rungs of the ladder.

All educational systems are concerned to some extent in the search
for positive methods of guidance. Once some likely pattern of future open-
ings corresponding to economic needs emerges, how can the right number
of pupils and students be guided in the desired directions? How can the
abilities corresponding to each type of opening be assessed, and each
individual be prevailed upon to choose the line of study for which he is
most suited? The question requires a particularly sensitive answer when
the number capable of pursuing a particular course of study is smaller
than the output the economy demands. Should methods of teaching then
be revised, and the whole educational structure be changed? Caution is
called for, in view of what Mr. Vermot-Gauchy calls the interdependence
of educational factors (op. cit. page 125). If, for example , he says ,
Science Faculties wish to increase their student force, they may facilitate
access to the various courses of study they provide (which raises the
problem of equating the quality of the Faculty's output to the economy's
needs). But it is important that they should allow for decisions taken by
other higher educatio,.. establishments. Finally, the effects of decisions
taken higher up the line must be considered, as they may lead to changes
in student numbers and in their distribution between the different cycles
of education. One of the objectives of the current reform of education in
France is thus to achieve greater homogeneity of the educational system
in the first cycle of the secondary course, and so make it easier to
ascertain just what abilities lie in reserve for guidance later on.

While it is important to watch for "side" effects (changes affecting
some other educational process following an identical guidance stage) or
"upstream" effects which may tend either to increase or to restrict the
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flow, it is evident that e,.-.hool and university guidance policy may also be
determined by "downstream" effects. The kind of guidance which can
translate target forecasts into fact may be influenced by available capacity
in the disciplines where expansion is desirable, or by information concern-
ing the needs of the economy, i.e. possible openings. The Report by
the School Investment Commission however points to the experience
gained under the Fourth Plan, which showed that "to guide young people
entering higher education into new lines of study it i9 not enough to adapt
the facilities that will be available to them". Its conclusion is therefore
that job guidaxice must be approached from all angles, although "existingstructures are apt to be so solidly entrenched that any re-orientation of
the school and university population can yield results only after a fairlylong period".

To conclude this chapter, therefore, it will be seen that,in addition
to forecasting manpower requirements by occupation, forecasts relating
to numbers of pupils ere made in France, whence educational flows by
level and type of training can be estimated. It will have been noted that
enrolment forecasts are not part of a real national education plan, and
that however targot-like in character the foreca io not take the future
needs of the economy alone into account. Stich needs are not ignored,
however, and the fact that they are considered indicates a current tendency
to relate prospects affecting both economic growth with development of the
educational F ystem.

C. The convergence of employment and educational forecasting

It is likely that convergence will only partially be achieved for some
time to come, since an educational system is governed by a combination
of factors, among which economic considerations have only recently
come to be included. The objectives a education thr.r _torsome of the obstacles to such convergence. Er.owevo, j ne 3pts an
economic objective for education, confrontation of the employment and
eduz-ation aspects calls for a series of steps which, as explained in the
two previous chapters, have not yet been fully worked out. The exercise
has, moreover, relatively little meaning unless a direct institutionalised
confrontation procedure is established, a.s was attempted for the first
time in France in connection with the preparation of the Fifth Plan.

1. The objectives of education

From the standpoint of economic analysis the national educational
system may be said to "produce" education services. It is at the centre
of a two-way movement of supply and demand. On the one hand it offers
facilities for education which are matched against a demand for education
- a demand based on social and cultural factors and influenced by demo-
graphy and individual ability as well as by a complex combination of
social attitudes. Demand is often qualified as ',spontaneous", a doubtful
adjective but one which can be explained by the fact that demand springs,
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as it were, from a natural reaction to things as they are, rather than
from any rational conception of. things as they should be. On the other
hand, the national education system offers a diversified "finished product"
in the foxan of individuals who have acquired a certain type and a certain
level of education. This supply is set against a demand for trained per-
sonnel on the part of the tri,ers, in this case the economic agents who
create employment opportunities. The txPter can, of course, be the reci-
pient of education, as in the case of independent workers. The existence
of these will also depend on general economic conditions however.

Since the "educated" product is intended for long use (normally
throughout working life) , user demand, which is based on economic
factors, is logically influenced by prospects of economic and social growth.
Dexnand on the part of those seeking education may moreover be said to
be influenced by that of the users. This is all the more true as the
development of mass education tends to reduce the relative importance of
demand for its own sake.

The aim of the educational system will therefore be to satisfy either
the demand for education on the part of the direct recipients, or the
demand for educated persons on the part of the economic users. From
the way we have outlined the problem above it can 'be seen that neither
type of demand can exclude the other, and that the aims of the educational
system are several. When the adaptation of education to economic needs
is concerned, the issue a course is whether certain objectives should
be given p rio rity over others.

Nature of the objectives

It is generally agreed that the aims of ow d-
many and varied (1). For co- anity a iiccc
BOLT,-rt. sytom fulfils, in vaiying degrees,

he daviu.es into two groups.
These functions - or community objectivLs - may be o

in this case they are primarily directed towards the preser
ture. Such an objective, according to P . Bourdieu,is three-r
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(ii) To transmit the traditional culture by a proces-
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The accuracy of this analysis may be criticised as favouring
cultural conservatism and so imbuing the educational system with a reac-
tionary character from the social standpoint. If it is true that every edu-
cational system is a product of history, it seems surprising that many
authorities should regard education in developing countries as one of the
essential forces of change in thinking and social patterns, the sine qua
non of true economic and social development. Admittedly this is a view
apt to be based on wishful thinking rather than on experience. According
to some (1) , the study of anthropology shows how gximly a people will
cling to its basic values, even when social patterns have vastly changed.
Just how effective formal education is or can be in changing stmh basic
values is, they claim, impossible to tell. As for educational systems in
the industrialised countries, their conservative character is often men-
tioned (2).

In addition to the internal functions of the educational system,
P. Bourdieu defines two external functions designed for the individual's
adjustment. One is concerned with integration in the community; whether
morally by giving individuals a set of values as homogeneous as possible
to strengthen their attachment to the community, or intellectually by
imparting a culture conceived as a classified system of thought. The other
function is to prepare the individtxal for a trade or occur- '

help to meet the economy' s requirements. This is not
of the user, who creates employment opportunities, but v Jrne
extent that of the individual recipient, who has a variety of motives ri

eeking an education (income, security, satisfying work, prestige, etc.).
According to the sociologist's analysis therefore education has three

separate objectives the first three mentioned being, as we have seen,
inseparable components. Mr. Vermot-Gauchy (op. cit. page 242) defines,
in different, terms, a similar threc-fold set of objectives. ',One essential
university task is to develop in the child and in the adult the knowledge
and the abilities of a man skilled in his occupation. This fi-.7.st objective
of education corresponds to what may be described as a directly product-
ive investment. But education has two other objectives: to develop a
spirit of understanding and co-operation in the different social groups
(school, family, enterprise, town, nation, group of nations), and to teach
the child and adult to enjoy activities which enrich the mind and exalt
concepts of living, that is, to instil the abilities and knowledge which prop-
erly belong to the cultivated individual. The first of these two latter objec-
tives corresponds to what one might call a social investment, and the
second to an investment in employment".

(1) Th.L.. neller and E.L. Morphet; "Comparative Educational
Administration", Prentice Hall, Englewood Cliffs, N.J. ,1962,
page 385.

(2) This idea is implied in several passages of the study quoted above
by M. Verrnot-Gauchy. From the different standpoint of the consult-
ing engineer may be added a statement by Octave Gelinier (referring
apparently to France) to the effect that "programmes of higher
education are mainly suited to a preindustrial society". ("Morale de
l'Entreprise et Destin de la Nation", Plon, Paris 1965, page 92).
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The objectives of education hence vary greatly, and the economic
objective is but one of them. Yet need it be regarded as the primary
o bjeOtive?

Ranking the objectives

The economic objective is but a recent adjunct, since most educe-
tional systems were earlier careful to guard against any utilitarian intru-
sion. So long as job experience carried more weight than Ihe more
theo retic al knowledge provided by formal education , and so long as
access to some important po sts depended upon money or social class
rather than on technical qualifications in the broad sense, economic con-
siderations remained in the background. Only with the development of
mass education did they come to the lore, when the financial implications
caused the burden to be more judiciously spread and an increasing
number of individuals - particularly those moving on to post-secondary
studies - to be helped in finding employment consistent with the standard
of their educati in .

In fact, although equating the output of the educational system to
needs makes good economic sense, it is not necessarily the most impor-
tant consideration. a, as suggested in the preceding paragraph, the
leading objectives of education are three in number, the evidence shows
that they are not necessarily fully compatible and may even conflict with
each other. Take the cultural and So cial objectives: to what extent is the
effective democratisation of education conducive, at least temporarily, to
debasement of the population ts average cultural level , thus promoting
the emergence of new values among the ruling elite and so giving rise
to social txpheavals? If priority is given to social objectives does this
not mean that, owing to the problems iNereupon facing the educational
system (numbers - material and human resources - teaching programmes
and methods, etc),training qualified pers3nnel needed by the economy
must go by the board? If preference is given to economic objectives,
will this not run counter to traditional and firmly entrenched vievs pro-
moting the defence and dissemination of culture?

These circumstances show how hard it is to define the future
pattern of education in terms of economic needs alone, hence to match
educational and employment forecasts completely.

As Roger Grégoire points out (1) , educational systems evolve
independently of the requirements of the economy. uChanges are dictated
by political considerations, such as the desire to give an equal opportunity
to all citizens or do away with class barrie :`ar as possible, or by
the pressure, often irrational, exerted by society on the authorities to
increase the opportunities for learning at increasingly high levels or lastly
by. purely educational considerations. Thex-e are people who even detect
some opposition between the factors governing the reform of education
and those on which economic development depends. Thus in Germany
industry in general is openly hostile to a reform of the educational system
recommended by educationists and by some politica/ leaders, because
they regard it a,s a th-f:eat to the present conditions of apprenticeshipti.

(1) OECD Manpower and Social Affairs Committee. Report on Vocational
Education. Roneoed document MS/M/307/179, Paris, 19th January,
1966, p. 40-Restricted.



In France we thus find the essential decisions conducive to the
Fifth Plan to have been based primarily on demographic trends and on
a global model showing the distribution of individual abilities among the
leading disciplines. The work of the Ma.1Dower Committee had in fact
not yet been completed when the main aspects of educational policy were
formulated. Nonetheless, during the preparation of the Fifth Plan new
methods were introduced and economic needs were taken in z.reasingly
into account in defining educational guidelines.

2. Consideration of the economic objectives of education

The conclusion of the Report by the School Investment Commission
notes that the Fifth Plan "still largely relies on traditional methods of
extrapolating pupil numbers, and its chief aim is to make advance arrange
ments for the equipment and personnel resources needed to satisfy
spontaneous demand. But while estimating needs to be met it also defines
a few desirable targets. It has thus correlated, at different levels of
qualification , the educational system Is output of graduates with the econo
my s personnel requirements , and on this basis has worked out optimum
hypothetical breakdowns. It therefore recognises that, while tha first
necesait7 is to ensure that educational facilities are consistent with the
demand f.cr education, there th also the second necessity of ensuring
consistelicy between training and development needs". This implies con
vergent employment and education forecasts: by what means and to what
extent can convergence be achieved?

Institutional arrangements promoting tile convergence of employment
and education forecasts

Recognition of the need to bridge the gaps between formal education
and working life is no new development. To mention only the case of
France, even before the second World War it led to the creation of the
"Conseil superietxr de lienseignement techrique". In 1948 and later
years, 28 National Vocational Commissions were set up for each trade
group (metallurgy, chercal industry, building and civil engineering,
distribution, etc.), composed of representatives from the Government,
the teaching profession, ,employers , and workers t tradeunion o rganisa
tions . These Commissions, together the "Comae' National Inter
professionnel" set up in 1951, have played an active part in the prepa
ration of public examinations giving access to different levels of employ
ment.

The need for a wider outlook finally led in January 1959 to a
decision to create the "HatxtComite de liOrientation et de la Formation
professionnelles" under the chairmanship of the Minister of Education,
whose task is to "propose measures promoting fuffilment of the economy's
personnel requirements and various technical activities e-thential to the
nationis life" (Article 39 of Decree n° 59-57 of 6th January, 1959 con
cerning educational reform). This Higher Committee did not meet until
7th February, 1963, although its working bodies (permanent section and
working parties) held a number of meetings during this saxne year. Since
then its proceedings appear to have come to a standstill. It was to have
met again in April 1b66, but at the last moment this resumption of activity
was postponed, apparently sine die.
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This Committee is (or was) primarily the mark of an intention.
According to internal records of its proceedings and those of its Working
Parties, it may be described as a permanent study committee with gene-
ral terms of reference whose principal role is one of co-ordination. It
seems, however, to have mainly d-mlt with the vocational training of
junior, intermediate and senior technical staff. Its Working Parties were
concerned with an inventory of methods of vocational trainia.g , with voca-
tional guidance and with forecasting the economy's valious skill require-
ments. The Working Party dealing with this last subject, which has most
direct relevance to the present report, studied work done abroad, or
incidentally in France, under the auspices of certain trade associations.
It paid particular attention to the work of Pie Manpower Committee, But
the Committee did not become an institutional part of the planning machin-
ery, and despite its diversified composition seems to have been sub-
servient to the representatives and views of the Ministry of Edtzcation.

Yet the Committee appears in some degree to have been the fore-
runner of the Joint Working Party for ttOccupational Training and
Promotion", stemming from the decision to associate in actual prepara-
tions for the Plan a body specially responsible for promoting consistency
between training programmes and growth requirements. This Joint
Working Party has neither the authority nor the means for proposing e.ny
precise training policy. tiThis commission is responsible for co-ordination
and consolidation, its essential task being to collect all available infor,-
mation on the subject and to supplement as need ba so as to forecast
training needs measured against resources, and to suggest action pro-
moting any necessary adj'Istrnent, Its composition makes it a link between
the Plant s various Working Pasties and the Ministries helping to prepare
asid carry out the Plan. Yet its membership - at the time of the last
meeting scheduled for 15th April 1966 - suggests that the trades are
under-represented: 9 out of 39 representatives for the p.dvate and
public sectors, while, unlike the itHaut-Comitett, it has ric, representative
from trade-union organisations.

Within a. fairly short time the Joint Working Party drafted a report
(July 1965) in preparation for the Fifth Plan. Although this is in many
respects a provisional document it has the merit oil being a first attempt
to balance training needs against resources. As such, it claims to do
no more than indicate orders of magnitude and outline trends. It is
defined as a summary report, and does not pretend to replace studies
made by the various services or specialised committees, but proposes
to compare these studies, to complete them by surveys and to introduce
a common methodological language. The essential task of the Joint
Working Party is to confront manpower needs and resources, something
which in France has hitherto been done only exceptionally or to a
limited extent.

The fact that this Joint Working Party is mentioned after the
Manpower Committee and the School Investment Commission does not
mean that this is the logical sequence of proceedings. It is simply that
the Joint Working Party, a body concerned with co-ordination and con-
frontation, was set up later than the others (1). The ideal arrangement

( 1 ) The Investment Commission and Manpower Committee began work
in mid-1963, whereas the Joint Worldng Party, which it was decided
to set up in September 1964, did not come into being until January
1965 or begin operations until March of the same year.
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- which it may be hoped will eventually prevail when plans are prepared -
would be for the Manpo wer Committee and the School Investment Com-
mission to proceed along parallel lines and, when a certain stage has
been reached, for the work to be almost constantly co-ordinated through
the Joint Working Party. By a series of adjustments (in the absence of
a complex model balancing out all the factors at once (1) , which is
unlikely to reach practical development for some time) , the confrontation
of employment and training forecasts should lead to the revision of
employment projections, hence if necessary of production targets, as
well as of training projections. In view of the experimental nature of
the Joint Working Partyts activities and the very general character of its
first assessment of needs and resources, only very tentative conclusions
however can be advanced concerning the convergence between educational
action and economic growth requirements.

Degree of convergence of employment and educational forecasts

The balance sheet setting needs against resources drawn up by the
Joint Working Party covers the periods 1962-1970 and 1962-1978. Fore-
casts for 1970-1978 are described as partial and uncertain. As we have
seen, flows are compared: on the employment side (needs) flows re-
present the amount of renewal and expansion required, and on the train-
ing side (resources) flows are expressed in terms of level of education.
This assessment is much too general to show the position with regard
to highly skilled scientific and technical personnel.

If the levels of training of such personnel (but including other
types of training) alone are considered, the balance sheet over the
period 1962-1970-1978 shows a deficit. And it is certainly underestimated,
since to simplify matters it is assumed that every pupil entering a cycle
of study follows it through. For the period 1962-1970, a considerable
imbalance appears at university levels I, II and III, with resources
meeting only half recruitment needs. The deficit is however reduced
towards the end of the ps,riod. At level IV over 90 per cent of recruit-
ment needs are met for the period as a whole. For the period 1970-1978,
apparent equilibrium is reached at level IV, but one which is unsatisfac-
tory from the qualitative aspect. At the university levels resources are
expected to cover only BO per cent of requirements over the period as
a whole, although the annual university output should approximate annual
recruitment needs from 1975 onwards.

The forecasts - at any rate insofar as they reliably indicate general
trends - hence reveal an inadequate degree of convergence between
training and employment, even in the long term. One question discussed
in the introduction to this report whi-zh emerges here is the difference of
economic horizon: even if the original trend is changed, employment

(1) In this connection we should mention the work of the "Centre
dtétude de la prospection economique a moyen et long terme"
(CEPREL) (Centre for medium and long-range economic forecasting)
the aim of which is to develop a dynamic model for optimisation pur-
poses. Under the direction of Jean Benard, this consists in defining
and calculating the optimum allocation of resources between the
national economy is various sectors, one being the educational system.
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policy can hardly cverstep the medium terio., whereas education policy
- so far as it concerns highly skilled personnel - is a long-term affair.
A second question is the inertia of the educational system and the impact
of existing structures (1): although it must be admitted in all fairness that
the sponsors of present educational reform in France stress the impor-
tance of setting up new structures based on requirements which may be
reasonably foreseen for the more industrialised society of tomorrow rather
than on needs as they stand today (2).

It is therefore natural enough that the Joint Working Party should
have concentrated on how better to adapt education and employment at
shorter range. It defines the components of a largely cyclical policy
which can also serve to correct imbalances or possible forecasting errors.

According to the report by the Joint Working Party, "wherever,
qualitatively speaking, the school system does not entirely satisfy actual
requirements adjustment and adaptation may take place through training
schemes outside the school system". In connection with the work of the
Joint Working Party, the services of the "Commissariat du Plan" carried
out a survey among public and private industrial undertakings to ascertain
ho w m any people were trained by them annually and what their plans
were for development. This informational method is a positive contribution,
and one which can be followed up and extended.

Recognition of the part played by training schemes outside the
ordinary educational system has moreover led the authors of the Fifth
Plan to raise the question of re-assigning the tasks of occupational train-
ing and re-training. "All too frequently - they write (3) - firms are
inclined to rely on the educational system for what they alone are in a
position to develop - men adequately suited to practise a specific trade
or to perform a certain job. In a dynamic economy, in which the skills
required are constantly changing, the pursuit of such an objective imposes
a considerable strain; it necessitates an increased number of specialised
diplomas; it calls for a. stock of machinery which it is too costly to
renew rapidly; it requires a considerable number of special facilities for
training pupils, and refresher courses for teachers and practical instruc-
tors. This overspecialisation is moreover he.rdly compatible with the aim

(1) Certain phenomena which have been noted in connection with educa-
tion are similar to those which economic theory refers to as the
acceleration principle in connection with capital formation. Any
adaptation of the educational flow to meet economic requirements tends
to cause much more marked variations in demand relating to the
educational system itself (equipment, teachers etc.) , frequently
accounting for delays in adaptation. See Moorthy and Thore:
"Accelerator Theory in Education", in "Indian Economic Review",
February 1959 p. 57 to 69; 13. Grais, op. cit. p. 8;
M. Vermot-Gauchy, op. cit. p. 97-98.
See the statement made to the Joint Working Party on 15th April,
1966 by Pierre Laurent, Secretary-General for Education,
"Education nationale", CTJIP, Paris, 2nd June, 1966, p. 7 et seq.
Act n° 65 - 1001 of 30th November 1965 approving the Economic
and Social Development Plan, Journal Officiel, "Lois et Denrets",
1st D ecember 1965, p 10603.
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of providing the general training forming a part of normal education".
Hence the idea of a sharing of authority: the Ministry of Education would
be responsible for education up to various stages related to levels of
technical skill, while firms, in liaison with the appropriate Ministries,
would undertake to provide short training courses.

The validity of such a scheme may well be questioned, since it
would mean - at any rate during the Fifth Plan, regarded as a transi-
tional period owing to the current educational reform and the considerable
gap between needs and resources - relying heavily on training schemes
outside the school system. Would it thus be logical to establish this
division of responsibility on a perxnanent basis?

Actually such a decision appears justified both on rational grounds
and by circumstances.

It is logical and rational since it recognises that if manpower
resources are to be equated to the needs of the economy every method
of training must be taken into consideration. It is the product of circum-
stance in that the relative inability of making forecasts resulting in a
completely satisfactory adaptation of education to economic needs is
admitted. True, it may be argued that adaptation can never be wholly
adequate owing to such insuperable obstacles as the autonomy of any
educational system and the impossibility of forecasting economic trends
and their impact on employment beyond some span of time. Consequently
a margin of short-term adaptability will always be necessary. Yet some
progress can undeniably be made towards achieving a sharper conver-
gence of education and employment forecasts, not only by means of
institutions enabling a more fruitful dialogue between trainers and ueers
to take place or by applying teaching principles promoting the adaptability
of manpower, but from the methodological and perhaps even more the
informational aspect.

II. Possible Improvements to the Information Process Conducive
to a Closer Adaptation of Training to Economic Needs

One of the conclusions of the Report by the School Investment
Commission for the Fifth Plan is that "a considerable effort must be
made to assemble more reliable and more carefully proceseed information,
as well as to promote further study and research on the educational
system and the needs it must satisfy".

What improvements could be made to the information process so
that yields from the educational system can be more closely co-ordinated
with economic needs? The concluding comments in the preceding chapter
give some indication of how far improvements can go. It must thus be
acknowledged that no complete or continuous adjustment of supply of
trained personnel can be achieved in the light of economic requirements.
This ie still true if adaptation is to take place primarily through the
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younger generations, that is, instead of setting the stock of educated
persons at any particular period against the total number of jobs, by
comparing yearly educational flows with needed replacements and further
numbers of trained personnel. Such major obstacles to overall adaptation
were mentioned as differences of economic horizon, inertia of the edu-
cational system , special objectives of education, etc .

But our review of the principal stages of employment and educatio-al
planning in F ace also showed that present measures could be more
accurate -_nd d iled if they were less frequmtly hampered by inform-
ational bo oecks We have no intention her, of dra.wing up an exhaus-
tive table poss.ole improvements, and it wz.ruld thus be idle to revert
to points cia:alse,c1 fairly extensively in Part. I. There is, for example,
tha question of 'le present state of knowledge concerning the educational
flows at diffe-er levels and, especially, of rnethods of forecasting such
flows. ReferenL _ was made to the important problem of repeaters and
dropotzts, which must. be taken into account. when calculating annual
yields from original numbers. rt. would be useful to have a better under-
standing of this question, and, particularly, to obtain a somewhat, clearer
idea of what becomes of these pupils or students who disappear before
the normal end of the cycle of study in which they enrolled. There is
a need to work out a methodology which would promote a more critical
approach to these questions, not forgetting the subject of parallel studies
which are of definite importance at the level of certain courses in higher
education. The forecasting of educational flows for the different levels
and types of training would also be facilitated by a better definition of
the factors and motives governing the choice by parents and children at
certain stages of guidance. How much importance attaches to existing
structures, available facilities, teaching methods, intellectual capacity,
eto? The authors of the Fourth Plan are known to have anticipated some
degree of orientation towards scientific studies, which did not fully mate-
rialise. While the School Investment Commission for the Fifth Plan based
its forecasts of numbers on the percentage distribution between the
various lines of study, the authors of the Report themselves admit that it
was only a very rough working hypothesis. These percentages do not
in fact reflect any precise knowledge of the real situation, since they
relate to a new educational pattern which has yet to meet the test of
experience and attitudes in full. Another reason is that these percentages
appear to represent no intention on the part of the educational authorities
to introduce any basically compulsory form of guidance.

A further point to be borne in mind is that information and the
forecasts which follow should cover all types of training (1). The Joint
Working Party has recognised this fact., and has endeavoured to make
a survey of training activities and output outside the educational system
It would also be preferable, as previously noted, for the work of the
School Investanent Commission not to be confined to those establishments
which come under the Ministry of Education, as are enrolment forecasts

(1) The Secretary-General of the Ministry of Education himself recently
drew attention to the lack of information on some questions. "We
know little, for example, about the training given outside educational
establishments". See the 2nd Tune, 1966 issue, already quoted, of
"Education nationale" page 33.
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for engineering colleges. Th,- ',Iring of responsibility and past vicissi
tudes have led to a certain a. " compartmentalisation, but there is
no warrant for its ext..nsion to ictr.,-

Having thus stressed the L ,c,rtanc: in f recasting yields from the
school and university system of prr.o-k. sou- es of ir.formation, we
c an no w confine ourselves to twc 3tHe aspe of the information pi Dcess
Looking back to the principal staL in --he fc -_-:asting process , two
appear to be handicapped owing -L. ,earth -)f information, quite apart
from any questions of methodology lay a: -;-e: knowledge of future
manpower requirements in texms o ing. len considering these
problems in connection with present pi nning p-ocedures in France,
Part I, various references were ma-t in pae .ng to the subject of in
formation. It is time to consider tliem :gain a the key question, though
once again we make no claim to be e .ustiva. It may be added that a
problem which arises at the two stag menticzzed above is that of a
nomenclature of occupation. Hut while F-..; c h a .-lomenclature is needed to
forecast the future occupational strtze- it ie from the angle of the
o ccupationtraining relationship that tha. content .Df existing nomenclatures
and its adaptation to forecasting reqtzirements will be dealt with.

A Forecasts of manpower requirements

These forecasts are linked with forecasts of economic trends but
only when the latter are sufficiently accurate and detailed to allow at
least the main classes of jobs the economy will have to offer to be
known. A certain limit must however be kept in mind from the outset:
specialists today are generally agreed that beyond a period of four or
five years it is very difficult to forecast production by sectors of economic
activity and to foresee changes in production tech- iques. It should there
fore again, a.nd for the last time, be stressed tha t. the horizon of econo
mic forecasting and the length of training of highly skilled personnel can
never exactly be made to coincide.

This consideration apart, two types of informational problems appear
to arise when the "economy jobs occupational skills" relationship is
approached from the forecasting angle. One type relates to knowledge
of the pattern of employment by occupation, and the other -to forecasting
procedures, particularly the assessment of the effects technological
advances have on employment and the occupational structure.

1. Knowledge of the structure of employment by occupations

One of the conclusions of the Report by the Second Manpower
Subcommittee is that "although very substantial progress has been made
over previous plans, the forecasting of skilled manpower requirements
is still somewhat of an experimental nature. In order to place the fore
casting of manpower needs on a sounder footing ... the statistical data
concerning the occupations and skills of the active population must be
improved and developed to the utmost ...".
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In Part I (Chapter I, Section 2) population sur-ve ;!. were described
as the essential source of information, and it was stated these left
much to be desired. It may be hoped that other surveys . :essarily
less wide in scope than the population surveys, but carried J u t under
more favourable conditions and on the basis of a more deta ed question
naire, will enable a better knowledge to be gained of the er_ployment
pattern for certain occupations generally matching certain types of train
ing. Where highly skilled scientific and technical personnel are concerned,
some surveys have already been carried out and others may be under
taken. 01 these some may be described as of a partial kind, since they
neither cover all highly skilled scientific and technical personnel, nor al
of the economic sectors where it might be employed. Other surveys can
be regarded as comprehensive, since samples, some larger or more
representative than others, are taken of the whole active population.

Partial surveys

Employerst associations normally have adequate facilities for send
ing detailed questionnaires to their members, and can usually expect a
satisfactory number of replies. An interesting study concerning engineer
ing and senior executive grades in the metal industries has been carried
out by the UIMM (Union des Industr;es Metallurgiques et Minibres) under
the direction of Yves Corpet, who has since been appointed Rapporteur
general of the CNPP (Conseil National du Patronat Prançais) for
Education and Training, and who is also a member of the Soint Working
Party on "Occupational Training and Promotion". This survey was first
carried out in 1956 and was repeated in 1962. Its value as a source
of information lies in the fact that in 1962 it covered 943 establishments
representing a total of 732,377 employees, including 30,121 in the
engineering a.nd senior executive grades. In the course of the survey one
question the firms were asked was to indicate the present distribution of
their engineers and senior executives according to duties and basic train
ing (mentioning any holding two or more diplomas). The example thUs
set by the entire metal industry, composed of eleven distinct branches
(mining, iron an.2 steel, etc.), is one which might well be followed by
other employers' associations, if possible by a survey conducted along
similar lines.

Other surveys, still of a partial kind but covering a larger number
of sectors, provide the basis for the report by the Study Group on
"the conditions of development, recruitment, operation and location as
applied to the "Grandes Ecoles" in Prance" (1). This Report, generally
known as the "Boulloche Report" after the Chairman of the Study Group,
is based on a sample survey of 2,200 private firms, the main national
ised undertakings in the official industrial and commercial sectors, and
the civil service, In addition the Report makes use of findings under the
1962 UIMM survey. The sample survey included ila detailed questionnaire
in the form of a table equating the functions actually performed with the
types or levels of training received by engineering and executive grades".

(1) La Documentation franqaise, Paris 1964, Recueil et Monographie
n° 45.
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It will however be noted that in view of the Study Group's special aims
tho sample survey shows no breakdown by sectors of activity, unlike the
other surveys whose results are summarised in the Boulloche Report.

A survey designed to cover the total number of "Ingenieurs dip16
mes"(1) (2) was carried out in 1963 by the FASFID (Federation des
Associations et Societés Frangaises dtIngénieurs Diplômés). Among
other things, this enabled the distribution of graduate engineers to be
ascertained by sectors of activity (some corresponding to the industrial
branches of the UIMM Survey) and according to their duties in the firm
(corresponding, although the nomenclature is less detailed, to the job
classification used in the Boulloche Report).

Each of the three surveys mentioned above constitutes a method
of furthering knowledge of the occupational distribution of highly skilled
scientific and technical personnel. In the first case the survey was ini
tiated by a trade association, in the second as a result of the Prime
Minister-Is instruction to an ad hoo study group, and in the third by an
association of graduate engineers. It would be desirable, however, for
surveys of this kind to cover all such personnel. The type of occupational
structure on which information is compiled moreover shows dissimilarities,
due to the diversity of motives which inspired the surveys. Apart from
the question of a coordinated nomenclature, the breakdown by sectors
of activity essentially follows the lines used by the Manpower Committee.
But the job classification method used in the Boulloche Report, when set
against the type of nomenclature used for scientific and technical personnel
by the Manpower Committee, shows there to be room for discus.F4.on at
some later stage on the concept of "occupation".

The statistical material covering highly skilled scientific and technical
personnel in France is manifestly very poor. One of the difficulties lies
in the relative vagueness of the concept of highly skilled technical person
nel and in the fact that the educational processes for this type of person
nel have changed several times in the past and will change once more
with the advent of the university institutes of technology.

However, there is one type of personnel for which regular and
fairly detailed information should be easy and cheap enough to obtain.
These are the graduate engineers who, we saw, are not taken fully
ink consideration in the Report by the School Investment Commission
(n,Ambers of engineering students in colleges run by the Ministry of
Education). Documents published by the FASFID (3) provide a fairly

(1) Social survey on the situation of graduate engineering staff 1963.
Statistical annex to the "Feuillets doctrmentaires" of the "Burea,j
universitaire de statistique" (BUS) MayJune 1964. This survey
was intended to cover all numbers affiliated with the FASFID, but
out of the 98,000 questionnaires dispatched only 24,500 were returned,
22,700 of which could be used for statistical purposes. The large
number of questionnaires remaining unanswered in spite the organisa
tion which carried out the survey and the type of personnel concerned,
is noteworthy.

(2) Translated as "graduate engioeers" throughout this paper although
British and -American standards are not always comparable.
Federation des associations et societes frangaises dlingenieurs
diplômes.

(3)
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comprehensive inventory of the stock of graduate engineers, vslic ,an
be broken down by types of training between a number of m ro r :to rs .
On the basis of the PASFID brochure of December 1965 togethe
the list of affiliated associations and their membership (according t ':he
HBoulloche Report', Hthe average rate of support is 80 per cent for
certain colleges, over 95 per cent of the alumni continue to subs.= -e to
their associationH), the following table may be compiled.

S ector of activity
according to type

of training

Number
of

colleges

Number of
former
students

Number
as _

percs: age

1. General training 11 30,869 27
2. Agriculture and industry . . . 7 9,133 8.
3. Energy 4 11,850 10.
4. Mining 4 5,625 4. :-:-
5. Building and civil engineering . 4 6,655 5.9
6. Metals 22 37,159 32.9
7 . Chemicals 13 10,459 9.2
8. Textiles and leather 1 696 0.75
9. Other industries 2 715 0.85

Total 68 113,161 (1) 100.00

(1) In December- 1965 FASFID grouped 72 associations with an over
all membership of about 120,000 certificated engineers.

Although such a. table indicates how varied and comprehensive are
the types of training and gives the relevant stocks of graduate engineers,
it does not show how graduate engineers are distributed among the
various occupations. This aspect might be ascertained through a syste
matic and regular perusal of the yearbooks published by engineering
schools, a protect fully warranted by the leading position held by engi
neers in the ranks of highly skilled scientific and technical personnel.
From the yearbooks of ahrmni published by each of the 138 establish
ments authorised to award engineering diplomas (1) information was
obtained enabling such personnel to be classified according to four cri
teria:

1. Geographical criterion: a breakdown according to place of resi
dence. The abovementioned FASFID survey for 1963 shows
that 47.5 per cent of engineers were employed in the Paris
area(compared with 43 per cent in 1958).

(1) This figure includes the specialised schools which award degrees
to students already holding an engineering diploma.
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2. Demographic criterion: a brea.kLown of engineering students and
practising, inactive or retired engineers by age group. Engineer-
ing careers would thus be followed through, and useful infor-
mationfor framing training policy be obtained. The educational
authorities have every incentive for determining the age-group of
engineers. In certain categories (e.g. mechanical engineering),
the average age is high, requiring a high average rate of re-
placement. Thus, assuming that overall requirements for mecha-
nical engineers do not increase (the present stock is in the
region of 20,000) the annual yield from schools would still have
to be some 2.5 per cent of the stock, or 400 to 500 graduates.
Inversely, for such a demographically young category as elec-
tronics engineers, for example, practically speaking the schools
would have to be closed down were requirements not to increase
(there are admittedly no grounds for such an assumption) . In
this case, there would, in view of the average age, be no need
for replacement and, in view of the economic situation, no need
for expansion.

3. Pedagogical criterion: each school has its own training programme,
and in certain cases a special approach to it. The classification
by line of study illustrated in the above table is an instance of
this criterion.

4. Occupational and grade criterion: a breakdown by sector of

economic activity and grade of post. Information compiled accord-
ing to this criterion would make it possible to determine economic
requirements and adapt engineering education accordingly.

Such a use of school yearbooks however requires ixnproved and
standardized presentation. The design and content of yearbooks would
have to be systematised. A few e.ummary statistical tables drawn up
along standard lines corresponding to the four criteria listed above might
appropriately be added.

General surveys

Reference has been made to three previously conducted surveys
and to the possibility of a "perxnanent" survey of covering some fraction
of skilled scientific and technical personnel. This review of methods for
determining the occupational pattern of employment might be completed
by describing a. survey project and possible source of information cover-
ing the entire active population.

In 1963, INSEE (1) ca-ried out a "Survey on training and occu-
pational skills", which has now been almost completely analysed. The
main Endings are shortly to be published in the review ',Etudes et Con-
fonctureu. This survey covers a sample of about 27,000 persons. Its
interest from the current aspect is that links can be established between
the type of training received and the job held, Just as the surveys referred
to above show, in varying but relatively comparable categories, the eco-
nomic sectors in which scientific and techriical personnel is employed and

(1) Institut national de statistiques et dtétudes economiques.
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the kind of function performed. In this connection the INSEE enquiry
repeats in greater detail the questions asked in the course of the 1962
census. One relates to lob status at the time of the survey. The middle
and top grades are asked to indicate their principal duties according to
a key containing six headings; (1) administration and general management,
(2) commerce and sales engineering, (3) production, xnanufacturing,

maintenance, methods, control , (4) scientific and technical research,
(5) education, (6) other functions. Questions also relate to educational
background and to vocational training. The nomenclature proposed is
extremely detailed and should make it possible to trace very precisely
the school, university and occupational proZts of the persor.:s included in
the sample.

With the same end in view, it has been suggested that a kind of
permanent inventory should be maintained Showing the training and employ
ment of the male population in France by reference to the files of the
Military Recruitment Service. In order best to assign young men called
up for military service, the Ministry for the Armed Forces needs to
know the intellectual and occupational capacities of each conscript. Finding
this out is one of the tasks of the armed forces 1 selection and screening
centres. Among other tisings the Military Recruitment Service maintains
records of the general level of instruction and occupational training of
every Frenchman upon recruitment or induction. After demobilisation
until the age of 60, changes in home address, occupation or place of
employment are recorded . Where such questions are concerned ,National
Service Order 59-147 of 1959, which came into force early in 1964,
should correct any deficiencies resulting from omissions by servicemen.
The Order thus requires (Section 25) that any changes in civil status,
place of residence and occupational situation must be reported. Updating
a the files is provided for under the Order and Decree 646,522 of 5th
June, 1964, describing how declarations should be filed with the Recruit
ment Service and by exservic--men, and requiling confirmation by em
ployers. Sponsors of the system as a permanent source of economic
information consider that the files could be quite easily kept up to date
with a minimum amount of cooperation between the Recruitment Service,
Social Security and the Ministry of Labour. They also claim that arrange
ments for a permanent check of this kind would entail no substantial
increase in expenditure (between 2 and 3 per cent of the budget for the
Army Dataprocessing Service). They also point out that in the very
near future all young people will pass through the armed forcest selection
centres, enabling an entire given age group to be kept track of and followed
through to the age of 00. With computers gradually- taking the place of
the dataprocessing centres, the main users of the information could help
in compiling readily available statistics adapted to requirements. As is
often the case, economic and social information would thus be a byproduct
obtained from institutions originally designed for quite other purposes. At
first sight this suggestion seems well worth considering; so far, however,
some reluctance is apparent on the part of both the Military authorities
and INSEE.

In any event, a better knowledge of the present situation, however
acquired, is no more than a starting point. If the aim is to match the
yield from the educational system more closely to economic needs, it is
these which must be assessed with greater accuracy.
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2. Forecastin the future attern of employment by occupations

To begin with, the forecasting process would probably be facilitated
by improved methods of data collection and dissemination, although attempts
to determine future employment trends are likehr to meet with varying.
success, depending on the econoniic sector. A.nother crucial problem is
the impact of technological progress on employment and the occupational
structure.

Forecasting procedures

Forecasts, of course, are invariably based on the observation of
past trends and a sound knowledge of current conditions (i.e. the recent
past). But it is not streacient to extrapolate paet.trends. It will thus be
remembered that the Manpower Committee used a. dual procedure: linear
extrapolation followed by corrected extrapolation. How can this correction
be made? The simplest and presumably the most logical way, much more
in the nature of a practical expedient than an elaborate forecasting technique,
is to ask the users themselves what they believe their manpower require
xnents are likely to be.

This method was used by the IJIMM survey, in which firme were
gret asked to indicate "their immediate needs, as far as possible defin
ing an ideal distribution of their engineering and executive gradee accord
ing to post and training", and secondly, their "requirements for the
various poets, in the, event production were to increase by 25, 50 or
100 per cent". The Study Group headed by André Houlloche similarly
asked each firm "other conditions being equal, what situation would
ideally meet ite requirements', (Report, page 14). in this case, as with
LTIMMis B.ralt question, it is rather tbe devising of an ideal type of dis
tribution than forecasting which comes into play. Yet the fact remains that
forecasts will ultimately be made in the light of the object desired, and the
surveys should therefore be completed along the lines of T-JIMMis second
question, by asking firms to specify how much they consider production
is apt to increa.se over some given future period. With this proviso and
eublect to the limitations this type of question entails (see below), it
would be of value to investigate manpower requirements periodically
among a representative sample of enterprises, rather in the manner of
IN SEE re survey of business conditions which regularly appears in
"Etudes et Conjoncture" under the title "Perspectives des chefs Ventre
prise pour le seraestre...". (t.tsiness outlook for the sixmonth period
ending...).

The Manpower Conunittee followed a somewhat similar procedure
in correcting linear extrapolations of manpower reqtdrements by occu,-
pation. The vertical committees of the Plan were asked to supply their
own forecasts of employment by occupational categories. It was pointed
out earlier howe.ver (Part I Chapter 1, Section 2) that the information
supplied by the vertical committees is of uneven value. Generally speak
ing, liaison between the Manpower Committee and the vertical committees
appears to have left much to be desired: the informational problem here
is one a circulation, of sta.ndardized concepts and compilation, and even
a largely institutional one cf relations between the rious research bodiee
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concerned with planning preliminaries (1) . At . a same time some people
fear that such correz.ltions to linear extrapolations may be more or less
intentionally prejudiced. They point out (2) that "the forecasts by the
vertical committees are based mainly on data aupplied by employers; while
possibly handicapped by manpower ahortagea they are by no means incon
venienced by surpluses, and are therefore apt to overestimate their la
bour requirements , by allowing fo r example , fo r only a small increaae in
productivity to obviate any danger a shortage". Such a viewpoint is
debatable, and it may be argued instead that employers, at least where
highly skilled peraonnel ia concerned, think in terms of recruitment
possibilities rather than recruitment needs, and ao fail to deEne their
real requirements. By recruitment possibilities is meant both the aupply
of certain types of peraonnel, and the largely associated queation of the
remuneration they demand. The -iertical committees have in fact been
criticised for auch an attitude.

But even if an effort is made to guard against thia real or alleged
tendency, and if the forecasting problem is more uniformly approached
by the vertical committees, knowledge of future manpower needa ia still
bound to vary conaiderably as between aectora. The Report by the
Second Manpower Subcommittee points out that the validity of forecasts
by the vertical committees differs according to the typea of occupation
considered. "The materialisafion of manpower forecasts cloaely depends,
or certaine categories, on the economic policy pursued during and after
the period covered by the Plan. It is therefore highly important that
forecasta should be consistent, with the resources which the authorities
are actually prepared to earmark for relevant expenditure". Forecasts
are not influenced by public investment alone: the nature of the activities
must also be taken into account. We have already aaid how hard it wa,s
to forecast needa in certain important tertiary activities. Thus the trade
also pointa to the difficulty of forecasting requirements for engineera and
senior technicians in civil engineering and conatruction. It is impossible,
they say, to forecast needa in other than the main structural work,
ventilation, central heating, rooting or pluinbing being examples. This ia
mainly because it ia difficult to know just what work is likely to be called
for in the longer term, eapecially aince the main weight of building demand
shifts between new building and maintenance work.

In view of theae difficulties and limitations, some feel that an empi
rical knowledge of requirements by consulting users is not enough, and
that, it should give way to or at least be eked out by a more scientific
approach. A better understanding ia needed of factora influencing employ
ment and of the employment pattern. One ia economic growth, which
modifies the voluane and structure of Enal demand. In planning, growth
ia normally taken into consideration aa a target factor. Assuming the
technical coefficients to be constant, that ia to say lacking any technical
improvements, by means of a table of interindustry tranaactiona (input
output table) changes in manpower requirements brought about by economic

(1) It ahould however be noted that the Manpower Committee sent
observers to meetings a the vertical committees.

(2) H. Hatzfeld and J. Freyssinet: "Ltemploi en France", Editiona
Ouvrières, Paria 1964 p. 208.
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growth in the different sectors can be calculated (1) . Actually, however,
it is impossible to work without assuming some rate of technical progress
or some average rate of increase in productivity applying to the whole cf
the economy.

Technical progress and changes in the occupational structure

One of the fields where improvements to the information process are
recommended by the Manpower Commission is "the study of relationships
between employment pattern trends and technical progress", mentioned
in the conclusions to its Report.

Specialists agree that this is a highly important analytical aspect of
manpower needs. Mr. Vermot-7Gauchy mentions various unpublished
studies carried out between 1956 and 1958 by the former "Coanmissariat
5. la Productivite" covering several branches of industry (2). These
studies enabled trends in output to be empirically linked with trends in the
numbers needed to achieve the particular output. Curves can thus be
plotted showing the variation in the labour input per unit of output - the
inverse of the productivity coefficient - in relation to the growth rate of
output. The author however notes that the ratio, which varies from one
sector to another, also varies over time within a particular sector.
"Forecast curves other than those observed in the past must therefore
be plotted, or, better still, factors included in the growth model likely to
cause a shift in the curve pattern. But, this cannot be done without first
studying possible future changes in the technological environment, and
without quantifying the foreseeable effects of such changes on the relative
position of the curves". Changes in tne technological environment are
commonly described as technical progress, which, it may be argued,
cannot accurately be predicted. Thus according to Jacques Wo lff (3)
"so far it does not seem possible to foreoast technical trends accurately,
to determine the exact time needed to develop an invention,or to assess
the effects a replacing the capitad equipment used by some other type".
With this as a startihg point it is easy to see why such a sequence as
technical progress -- productivity - employment - occupational structure
should be difficult to define in forecasting terms.

So far as the techniques of forecasting are concerned, the oper-
ational procedure, as B . Orals has clearly shown (op. cit. ) , is relatively
simple. We already know that, by introducing new production processes
or by modifying former processes through organisation, rationalisation
and automation, technical progress causes the production-factor combina-
tions to change. By this we mean that changes occur in needed quantities
of the various factors and in the proportion in which they must be combined

(1) These points and those discussed below are examined in detail in
the previously mentioned report by B. Orals, pages 13 to 19.

(2) op. cit.
( 3) "La P revision', coll . 1 A.dministration nouvelle Berger-Levrault,

Paris 1963.
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to produce a unit of output. One of the factors is manpower. Technical
progress hence causes t.he numbers needed in each occupational category
to produce one output unit to change. The occupational structure required
for production accordingly changes.

By referring to planning targets, it is possible to predict final
demand for the output from each sector of activity, and by using an
input-output table (which, it is true, does not cover the entire active
population) , to predict the impact of final demand on other sectors. Con-
sistent forecasts of production changes in the various sectors can accord-
ingly be made. The next step is to predict the impact of such production
changes on demand for the different factors, and more particularly for
labour. Labour is not a homogeneous factor, since it is made up of
different occupational categories, so that both the variation in overall
requirements for each sector of activity and changes in its occupational
pattern must be forecast.

Omitting such questions as variations in the number of hours worked
and possibilities of factor substitution (as between labour and capital or
as among occupational categories) the major informational pr'oblem evidently
consists in obtaining a better knowledge of trends in productivity and
especially in occupational coefficients. These data are of course needed
for each individual industry.

The analysis of technical progress extends over a vast area, and
the most common approach is to rely on a knowledge of past trends
rather than on forecasting data. If the objective: lies in raising output
- which is part of planning - how far this car: be achieved through a
higher productivity rate must be ascertained, while productivity growth
will depend at lee.st to some extent on a higher output rate. But owing
to the present state of knowledge it seems very difficult to predict in-
fluences on the occupational structure. There is no justification for infer-
ring that the future impact of technical progress on the occupational pattern
in some given industry is bound to be the same as in the past. Technical
progress can take many forma: whether in materials, production methods
and plant, or in the organisation of directly and indirectly productive ac-
tivities. It may even lead to the emergence of new professions, such as
those of analyst and programmer with the increasing use of electronic
computers.

Automation and the introduction of automated processes are subjects
which have been widely written about in relatively recent years. Although
automation failed to sweep everything before it, as at first feared by
some, it is still difficult to tell how long it will take to become a force
in the economy. In the recent past its growth has beer: uneven, since
this is largely dependent on general economic conditions as well as on
the size of firms and the market. So far as effects on the occupational
structure are concerned, it is difficult to define any straight-forward
trend. While a rise in the proportion of technical, engineering and mana-
gerial grades can generally be noted, the rate varies form one industry
to the next and some sectors may even be by-passed altogether. It is
significant that in the United States, where automation is most highly
developed and where its consequences have been most closely studied,
the Department of Labour's Commissioner of Labour Statistics should
recently have written that "the overall patterm5 of employment seem to
demonstrate that technology as such, even apart from other factors, is
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operating to raise skill levels generally. My own ludgment is that, on
balance, the trend of skills is upward, but I do not have the analytical
data with which to answer this question with certainty". (1)

In view of the inadequacy of our present, knowledge regarding the
influence of technology on the occupational pattern, the specialists suggest
the use of largely empirical forecasting methods to identify the areas
where the information process might possibly be improved. The essential
feature of the procedures proposed i, to compare firms or economies at
different levels of producity. The report by the Second Manpower
Subcommittee says that "in the present state of statistical information it
has not yet proved feasible to make valid forecasts of the occupational
structure of employment through recourse to such methods as ... a
comparative study of the employment pattern in the most productive and
least productive Erma belonging to a same branch". The 1963 industrial
census, although containing information on the employment pattern in each
sector which would enable the most productive and the least productive
firms to be compared, has not been used. Admittedly it is difficult to
make any positive identeation of the firms which are most productive.
Above all, there is no evidence to show that those which are least pro-
ductive will necessarily move forward in the same way as the Erms
farther ahead, nor that their personnel patterns will develop along the
same lines. Progress of productivity will in fact largely depend on plant
facilities used. Thus, when a firm Eve years behind another renews
its plant, it will hardly be the type used by the more progressive firm
five years earlier.

True, the objection loses force when the comparison applies to
the same sector in two different countries that have not reached the
same technological stage. The Second Manpower Subccmmittee has
attempted such a comparison, it was however used as a means of test-
ing the accuracy of its own forecasts rather than as a reliable method
for making others. On considering recent employxnent trends in the
United States, it thus came to the conclusion that the heterogenous
character of job classifications was a major obstacle. As a method of
obtaining informalion, international comparisons must therefore be used
cautiously, and broadly similar types of organisation in the countries
concerned are called for.

There still remains one empirical method which the second Man-
power Subcommittee wished it had been able to use. This is the system-
atic identiEcation of manpower shortages, which might be presumed to be
effective in d6+ermining desirable patterns of employment. Shortages can
in fact constitute a. means of assessing requirements. The question
however arises whether they constitute a valid forecasting tool, since
they define requirements under present rather than future organisational
and production conditions. On the other hand analysis of shortages can

(1) E. Clague: "Effects of technological change on occupational employ-
ment patterns in the United States" in the OECD report "The
Requirements of Automated Jobs", North American Joint Conference,
Paris 1965, Supplement page 117. The same impression is gained
from other contributions to the same Conference. It is also confiluned
in studies by Pierre Naville on the metallurgical industry in France.
See in particular "LA automation et le travail humain" - a survey
report published by CNRS in 1961.
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help towards a better knowledge of the training-occupation relationship,a neceasary step in proceeding from forecasts of manpower needs tothe formulation of a more appropriate training policy.

B. The training-occupation relationship

In theory, once manpower requirements by occupation are known,all that i9 needed is for the personnel for each occupation to be trained
within specific time limits and in appropriate numbers. In practice
however, even in the case of scientific and technical personnel, the typeof training suited to each occupation can be defined only with difficulty.

The subject is now one of considerable care and concern, and two
separate steps appear to promise some improvement of the information
process. The first is to find out how highly akilled scientffic and technicalpersonnel is distributed throughout the economy, by determining not onlythe type of job which is held but, more important, the extent to which
it meets user requirements. After this first examination of the actual
links between training and occupation, the second step is to re-assess
the occupational concept from the aspect of training requirements.

1. The qualitative adaptation of supply to the demand for skilled personnel
According to the Report by the Second Manpower Subcommittee

"imbalances on the employment market for skilled manpower are rarelyapparent, and in the final analysis the demand for skilled manpower
closely corresponds to the educational supply. But while the output from
the educational system largely determines the occupational pattern of the
active population, its failure to match the manpower requirements entailed
by economic and technical growth leads to a tight supply of certain cate-
gories of personnel, and makes it difficult for some graduate personnel
to find employment and adjust to the market". Growth is seriously
hampered to some as yet undetermined extent by the failure to equate the
output of the educational system to the economy's needs, resulting in
inflationary pressures and the under-employment of resources, and
ultimately adding to the cost of development.

One purpose a better knowledge of such latent or hidden imbalances
could serve is to ascertain shortages or surpluses of certain types of
personnel, and so make it easier to forecaat manpower needs. B LIE a.
knowledge of latent imbalances should primarily be used to determine the
degree of xnaladjustment of training to the job and of the job to training,
even though the demand for job qualifications shows a marked tendencyto match the skills of the personnel available. The question at issue is
how the skills acquired through training match the duties of the job.

How far does training match requests expressed in terms of the
skills required for effective performance of the job? Information on this
question might be obtained by means of additional surveys at national or
regional level broken down by type of training and type of job. Twosorts of surveys might be attempted, one among users and the other
aniong personnel employed.

Surveys among users of scientific and technical persomel
The question to be ascertained is whether employers regard the

personnel tney employ - from the aspect of training assessed in the
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terms of the ability to exercise a certain trade - to be entirely fitted for
the tasks assigned. This is equivalent to an assessment of how far train-
ing goes to meet user requirements. At the same time a critical analysis
of such user requirements may not be amiss in an attempt to evaluate
their degree of relevancy.

Are employers qualified to determine objectively just how Ear the
type of scientific and technical personnel available goes ',owards meeting
their needs? To begin with, this would mean that they are capable of
defining the duties pertaining to a given job and the occupational skills
required as they strictly relate Lc a specific and level of training.
Any given job, regardless of level, of c-L_rse calls for the perform-
ance of certain specific funcli a..sed on various intellectual, psycho-
logical or material criteria. T-:_es,e in turn can serve to de5ne the con-
tent of a certain job qualificaticgl Can this be set against some speciffc
type and level of basic training, supplemented perhaps by a certain
amount of practical experient- Ou the ass=cLon that such a rigid
relationship between training _ _ some occupazIon could in fact be estab-
lished, a concl-zsion that mig_f, reached is the absence of the type of
training needed, implying that f...e eontent of :Lae present training courses
makes them unsuited to req.r ,ents.

True, there may be al. -alive channels of specialised training
providing access to a same c L-nation, as evidenced by the vacancy
notices in ewspapers. Not _ manly, an identical job may be offered
to candidates with a fairly sin eigr level of education acquired through an
entirely separate process of specialised training. Hence no one single
link necessarily exists between a specific occupation and the training
required. Sust how far the different kinds of training for a given job can
be interchanged must however be considered. The importance of this
question becomes apparent when the positions held by people who have
acquired their training by such less formal methods within the firm, by
private study, on the job or even in related occupations are considered.
Thus occupational experience or private study enables a number of
workers to improve their skills and satisfactorily perform tasks for which
their formal education has not sufficiently prepared them. The U.T.MM
survey as well as the ,IlBoullochett Report both draw attention to the
large proportion of so-called "self-taught" engineers and other senior
grades altho--gh in fact most are self-educated only in part. Both the
TJIMM and Study Group surveys put the figure at more than 40 per cent.

It is, of course, difficult to interpret this percentage altogether
satisfactorily. In all likelihood it points to a shortage of personnel possess-
ing the type of education considered entirely suitable by the users. Thus
when the Boulloche Study Group asked a limited sample of firms which
method of training they preferred, the result showed a substantial fall
in the percentage of self-taught. The replies however indicated no desire
that this percentage should fall to zero. Here, then, we have an alter-
native educational process, even though the relevant personnel may not
be regarded as an ideal substitute. Some users, in fact, set a high
value on job experience or on the enterprise shown by personnel who
seek to improve their knowledge by private study, often under difficult
conditions. Others appreciate this type of personnel for social reasons,
or perhaps because it is less demanding where wages are concerned.

This last consideration calls for the remark that users cannot
objectively assess the adaptation of personnel to their requirements when
influenced by factors which, while perhaps important in themselves, are
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but subsidlary where training is ccncerned. Thus the notion of job skills,
which logically are measured by reference to a sum of knowledge and
qualifications required for the performance of specific functions, is fre
quently approached from the angle of wage scales set by collective
bargaining agreements. This being so, when certain qualifications are
required of an applicant, the question is whether they are essential to the
job or represent a tactical move in connection with remuner-ation. In
the latter case the skill from the employer's point of view would be a
criterion for selection at a certain level of remuneration not directly
linked to ability. From the wage earner's point of view, on the other
hand, a certain level of remuneration would seem zo imply recognition
of a certain level of skill.

This first point leads to the more general question whether the
requirements of users of scientific and technical personnel are reasonable.
Ohly if they are can an objective basis be presmned to exist for assess
ing how nearly the supply of personnel is equated with requirements.
But the employers! judgement in this matter ma.y be too subjective to be
reliable, owing to the intrusion of considerations which are open to
questlon horn the standpoint of personnel efficiency a.lone. 'Such a judg
ment is based on the extent to which the personnel exnployed conforms
to a pattern the employer regards as best meeting his needs. How is
the ',profile" of a candidate for a job determined from the standpoint of
intellectual ability, knowledge, character and psychology? Usually both
objective and subjective elements will be observed to make up such a
profile, including requirements inherent in the nature of the job, prefer
ences arising from the esteem or prestige attaching to certain types of
training, and, others deriving from the intellectual and academic back
ground of the user himself. The psychological bias in formulating require
ments applies especially to engineering executive and senior technical
grades.

If the validity of certain user requirements can be questioned on
the ground.s of largely subconscious motives, some of the requirements
laid down for a position will not really be necessary. We shall leave
aside any deliberate restrictions imposed on the access to certain pro
fessions or job duties which may be described as Malthusian symptoms
of a newer type of corporative approach. But in certain jobs, are the
specifications which relate to the level and type of training, the number
of years of experience in the occupation, and age limits objective necessi
ties or simply a method of screening the applicant? In the latter event,
do they not further widen the gap between the demand and the supply?
a so, in assessing how far the supply meets their needs, cannot employ
ers be hamstrung by their own requirements? One of the consequences
may be to compel some users to pay what they consider to be abnor
mally high wages in order to secure personnel they look upon as a.de
quately qualified. True, the sal,ry criterion, as assessed from outside
by means of statistical data, provides no way of deiermining whether
unreasonable qualification requirements or genuine shortages of skilled
personnel are the responsible factor. In France, it has thus been noted
that between 1954 and 1962 remunerations in the higher and middle grades
rose in relation to the average annual wage. Putting the a n nua l average
wage for all activities at 100, the index in relation to the annual average
wage went up from 340.9 to 350.5 in the higher grades, and from
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164.4 to 168.9 in the middle grades (1). In any event, whatever the
cause, a rise in wage rates shows evidebce of an imbaleAce between
supply and demand.

In contrast with sue:- inordinate requirements it may be arg Ted
that some job specification are expressed, as has previously been
E-? uggested, in terms of whz.t.t is possible rather than desirable. Users'
attitudes here serve to conceal some of the gaps between supply a:7d
demand. For example, is the demand for personnel expressed in terms
of qualifications because they correspond objectively to needs, or .7-cause
the employer merely seeks the types of skill which he knows to at on
the market? Is it expressel in terms of objective needs relevant* the
occupation or b y referenc*-- to the level of remuneration prevailin.: n the
market for a s-cecific le---' and type of training? The consequence _- the
labour market may be tLaz, rather than let production capacity lie rale,
users will have recourea to personnel which is available but unsui.-_...ble.
A s a result, productivity will be lower than it might be. Balance z lost
because jobs are held by people lacking the necessary crualificaticias.
Sometimes the workers are underskilled, although experience in 'be
occupation and possibly further training within the firm will e3-,..ble some
to acquire additional qualifications, as denoted by the example of ueelf-
taught" perE3onne1. SoxneUrnes, on the other hand, overqualified is
used, either owing to an inadeqtxate supply of personnel with the :required
degree of skill (e.g. an engineer doing the work of a technician) or
because certain arms, generally those in the geld of advanced technology,
hoard highly fAilled staff to have them on hand when business conditions
are right oz- to avoid losing them to competitors; or, again, because the
firm has neither the organisational nor technical facilities for making
optimum use of their highly skilled personnel.

Surveys among users undoubtedly offer wide scope for investigation,
enabling the infox-xnation process to be improved and the supply of scien-
tific and technical personnel to be thus better equated with the needs of
the economy. At the same time, surveys might well be undertaken among
the actual recipients of scientific and technical training.

Surveys covering scientific and technical personnel in employment

The organisation of the principal levels and types of training is
based on the assumption - supported to a certain extent by events -
that openings exist in conj-unction with corresponding skill requirements.
The aim here should be to add to and periodically revise previous in-
formation by surveying trends and by polling opinion. Two main subjects
xnight be chosen for enquiries among personnel in employment. First,
openings actually offered by the economy for each type of training, and
secondly, regardless of the job held, the extent to which training is used
in the occupation.

(1) T. Hague: uElements deanalyse de lievolution de la masse des
salaires de 1954 a 1962u, in "Cahiers de ltISEAu, Serie AB,
5 - &62, Tune 1965, page 137.
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Openings actually existing for each le,
be ascertained through surveys of employer
ation can moreover be of considerable vald
have little or no knowledge of the fate betel
teach. It is of course possible in some ins
ing, for example, to refer to yearbooks, b--
facility and all skilled scientffic and technical
covered. Openings should hence be more ir
standard definition of those which co-.2respon
attempted.

The problem of existing openings is in Zact a dual one. To begin
with, openings at the end of a specialised training course should b.--
ascertained. As organised in France, post-secondary educati r. requires
that personnel graduating from establishments to which entry 1--,-=.ed by
competitive examination or by some other method of selection be distinguished
from personnel leaving establishments which are freely accessibk,-- provided
the "baccalattreat" was passed upon completing secondary educn Thisis ha. ly the time and place to discuss the particular features, defects and
merits of a system in which some educational processes entail a ruthless
selection upon entry (1) and few losses upon departure while others a.re
marked by overlax rules of admission and an alarming proportion of drop-
outs during the course. Hut the system cannot be disregarded when .

available openings are being analysed at the end of a specialised trainbig
course, since it almost inevitably leads to two categories of trained per-
sonnel being retained the first a "custoxn-made" product of an educational
process almost automatically providing employment opportunities and the
second a more ambiguous, less homogeneous product of a process offer-
ing indeterminate, hazier outlets. In Prance, graduate engineers and
doctors of science are thus regarded by the industrial user as homoge-
neous products (from the professional more than from the human standpoint)
which are relatively easy to equate with some specific professional acti-
vity. Science graduates (at the lower "licence" level) however are
regarded as "mass-produced" and of uneven, ill defined quality. The
industrial user is apt to criticise their inability to establish satisfactory
human relations, their narrowly industrial outlook, their lack of respect for
hierarchy, etc. It is somewhat disquieting, 5.n the face of present em-
ployment, opportunities, and the approach now used by employers in
matching personnel with requirements, to note present attempts to channel
an ever greater percentage of students toward.s. science. The increase
will for the most part affect the Science Faculties and not the schools

inform--
I and iyPe of train:,
personnel alone.
to educators, whs

ag those they have to
nces, for colleges e-ngineer-

-, no full use is mac.- af this
personnel are by n, means
ensively investigated., a.nd a
to a certain type cf training

(1) The choice of candidates is determined not only by competitive
examinations but by conditions of admission to the preparatory classes.
Admission is determined by criteria other than those productive of
adequate and even outstanding results in the "baccalaureat" examination.
As the Minister of Education pointed out recently in his reply to a.
written question by a Deputy: "To be admitted to the preparatory
classes pupils moRt give evidence of quite exceptional talent in the,
subject, show unusual intellectual attainments, marked ability to
organise, analyse and pick out the essential facts, and a capacity for
rapid and accurate cornprehensionu, (usournal Officielu of 15th April,
1966) .
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holding competitive entrance examinations, where classes generally grow
rather slowly. Thus means a higher output of "massproduced" than of
"custommade" personnel. The Boulloche Report points to the extremely
small proportion of engineering and managerial jobs held by science
gradtzates at the "licence" level: less than 3 per cent, whereas the
number of science degrees awarded each year ahnot equals the number
of engineering degrees (1). Thus in 1962, 6,133 engineering dinlomas
were awarded, including those awarded to foreigners (330) , or 5,355
if the 778 awarded to postgraduates are discounted. It may be added
that 437 were also science graduates. During the *same year 4,875
science degrees were awarded, 2,874 of these to prospective teachers.
In 1963 the figures were 5,448 and 3,444 respectively.

But, as mentioned,the problem of existing openings is a dual one.
Our second task should be to analyse openings in terms of career pros
pects. An attempt might well be made to see how opportunities evolve in
the course of workinglife, so as to identity typical careers which follow
a given training. One possible method would be to conduct surveys of
persons belonging to different generations. While not an ideal procedure,
since the content and characteristics of a given training may vary over
time particularly of the scientific and technical education now being
provided it is a practical one, owing to the evident difficulty of follow
ing the same set of Individuals throughout their career.

It would be interesting to End out from such surveys whether ine
qualities of access to professions and to jobs which are considered suit
able in the light of training received tend to persist, increase or disappear.
In other words, does the distinction between "custommade" and "mass
produced" prevail throughout the career of the personnel concerned? Or
do other factors instead serve to attenuate the initial sharp separation of
the two types of postsecondary training earlier discussed?

Another question to be investigated is whether o not workers with
a certain ekill at the outset are always used in the jobs for which they
have been trained. Can any anomalous use of skills be found, whether
through prejudice, the useris ignorance of the most appropriate types
of training, or the unwarranted continuation of some initial advantage
ensuing from the training received? The previously mentioned FASFID
survey describing the status of graduate engineers in 1963 shows 11
per cent engaged in work quite unrelated to their education. In the
absence of any basis for comparison, it is impossible to form any hard
and fast conclusion concerning this percentage, and conceivably a similar
or even higher proportion would be found for personnel from other
educational backgrounds, whether or not of a scientific kind. There is,
however, one question which has periodically been touched upon in
France without ever being thoroughly investigated. This is what might be

(1) Figures are quoted from the following sources. For engineers, a
restricted publication: BUS. Annexe Statistique, October 1963:
ItStatistique des diplames dlingénieurs délivres en 1962". These are
the most recent data available. For science graduates the if In r -rtia -

flows statistiques" of the Ministry of Rducation: for 1962 Nc 60, C,1,
June, July 1964, page 28'7, for 193 (the last year for which informa
tion is available) Nos 74, 75, October, November 1965, page 479.
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called the misemployrnent or misuse of scientists. In specialised training
?rocesses almost automatically giving access to employment and where
entry is subject to competitive examination, prospective students are
required to possess considerable rnathexnatical ability and a certain turn
of mind. Mathematics are even said to have become the Latin of higher
education. By +his is meant that mathematics are now the "open sesame"
to the most highly soughtafter postsecondary channels of education,
just as Latin was for many years and to some extent still remains the
discipline which governs access to the secondary courses in greatest
demand. It is not the situation in itself which should be criticised; an
educational system based on selection also calls for certain selective
criteria, which admittedly can never be entirely fair. But if reference is
made from time to time sometimes by the scientists themselves to
the misemployrnent of scientists it is because the courses of study involv
ing selection through competitive examination open the way to the socalled
topflight careers. Here, however, as time goes on, the professional
duties performed are apt to become increasingly divorced from the edu
cational background, particularly one of a scientc kind.

It is well known that the engineer who looks no further than the
production or research department of a firan has practically no chance
of reaching the uppermost levels of the hierarchy. All this may strike
one as perfectly normal, since, once again, criteria must be used to
pick the most gifted individuals. However, the question of misemployment
of scientists arises once the fact is recognised that a limited number of
persons are suitable candidates for a scientific education. A bottleneck
that has cramped the French economy on various occasions ia the short
age of highly skilled scientific personnel. Recent efforts to develop a
comparatively independent electroniccomputer industry or the use of
nuclear energy for both military and peaceful purposes have, it has been
alleged, in part been hampered by a dearth of physicists and mathema
ticians. Perhaps, however en argument which might well be supported
by the type of surveys here described the bottlenecks are made even
narrower farther up the line, owing to a concept of entrance examinations
which has its Malthusian side (1), and down the line by the drain of

(1 ) Alfred Grosser ("La France malade dl examens" , in "Le Monde",
4th April, 1966) was not thinking of !scientific education alone when
he stigmatised the attitude of several Boards of Examiners, who
point to the shortage of gifted candidates and the desirability of
maintaining a "normal" proportion between the number of candidates
and the number selected. "But" he writes "is this the only factor
considered? The narrower the gate to paradise, the greater the
prestige of todayls elect will be, and the greater is bound to remain
that of yesterdayl,. So the economy needs more engineers? But if
there were *nore than one HE cole polytechnique" how could such
a select body of graduates be distinguished from all the others? We
hear of the failures such as the two or three unsuccessful attempts
that have made people understandably bitter for the rest of their
lives. But w_mever hears acout all the talent wasted because the,
barriers set up at the end of the preparatory courses discourage
any attempt to increase their number, the outcome being that the
many generations corning up behind al-e held back by ever more
rigid requirements".
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scientific personnel into administrative or other work unrokLted to their
educational background. It is difficult, moreover, to assess this latter
trend, since the most serious shortages occur among scientific research
personnel: the career of a reoearch scientist is generally assumed to
be very short (the end is put at 35 years of age in basic research and
between 40 and 45 in development research) , while such research staff
can then hardly be put on the retirement list.

To accompany this analysis of the training and occupational relation-
ship, an attempt should also be made to assemble reliable information
concerning the relationsffip between type of training and the amount of
annual income at the different stages of active working life. How far
trained personnel Matches up with requirementa could be tested by Ending
out the educational processes for which the position of the graph over
time is much higher than that of average wage rates and trends. The
suspicion may then well arise that in certain cases shortages are sys-
tematically maintened and, consequently, judgment be made in economic
terms on the educational system itself.

To complete this very detailed study of eniployment opportunities,
the extent to which qualifications acquired through training are actually
used in the post might advisably be considered - though this is a field
in which it is extremely difficult to obtain valid information. Prom the
user's point of view, imbalance is qualitative when the personnel avail-
able has not had the training matching the qualifications which the user
rightly or wrongly conaiders to be needed for effective lob performance.
Personnel employed may instead feel that there is a lack of adaptation
between the supply of trained manpower of which it is a part and the
demand as measured by the tasks actually performed in the post. Although
opinions may be difficult to formulate on this question, and ill lend them-
selves to objective interpretation, the survey procedure might consist
in asking personnel how far their training oan be equated with the duties
of their particular post. A few questions might be as follow&:

- Is the training received necessary for the efficient performance
of job duties?

- What use is made of the knowledge acquired: a great deal,
little, none at all?

- Are certain intellectual and social patterns of behaviour developed
by the training received relevant to the positlon held?

- Does the subject feel that, apart from the question of remuneration,
he is occupationally over-qualified for the job held, that is, that
poor or instzfficient use is ma.de of his abilities?

- Does the subject consider that the knowledge he acquired during
the formal period a his specialised trathing is rapidly growing
out of date? Does the training received ena.ble him to adapt him-
self or does he consider job and opportunities for promotion
threatened by younger people?

To euxn up, a great deal of light could be thrown on the problem
of bridging the gap between training and occupation by means of a. cri-
tical examination of the existing links. Presumably the forecasting approach
to the training-occupational rela.tionship would then be made easier.
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2. The concept of occupation from the standpoint of education

The basic principle of educational planning in terms of economic
needs is to provide an appropriate number of persona with the sort of
training that will enable them to perform as effectively as possible the
jobs offered by the economy. These jobs are generally grouped into
occupations: from the sta.ndpoint of the qualifications required of those
engaged in them, these may be defined according to a type of specialisa
tion and level of training. In practice, however, it is extremely difFicult
to work out a definition which will identify each occupation with a given
type of training, and this constitutes one of the stumbling blocks in adapt
ing education to economic needs. Whether one approaches the problem
from the training or occupational aspect, with nomenclatures of occupations
as they are at present, no satisfactory link can be established.

The trainin&_occupation relationship

From the training side two main points emerge. The same type of
training provides accese to a number of occupations, and a specific
occupation may be carried out by persons with different training. Both
these aspcts, and particularly the second, bring out an important factor
in the adaptation of training to requirements: occupational migration or
transfers. The report by the Second Manpower Subcommittee states
that "such shifts may occur at the same level or from one level to the
next consistently with the training acquired. But they can aleo lead to
wastage when changes of occupation are incompatible with the effective
use of initial training: transfers are then to some extent caused by poor
adjustment of the educational system to economic requirements, and they
should not be projected in forecasts designed to achieve equilibrium ofthe labour market".

Leaving aside the latter type of occapational transfer, which w6.61
indirectly alluded to when discussing the misemployment of scientific per
sonnel, transfers compatible with previous training manifestly create a
problem, since they ought to be taken into account when forecasting
requirements for certain types of trained personnel. Hence it is a special
aspect of the trainingoccupation relationship. A certain fraction, difficult
to determine, OE personnel with a specific type a training would have to
be matched to a succession of occupations instead of a single one held
over a period of time. This will,in fact, be shown to be a particular
aspect of a more general problem. An endeavour should therefore be
made to acquire a better knowledge of occupational transfers. The sur
veys proposed in the previous section to analyse openings in terms of
career prospects should be of some help. Research has already been
carried out in France on the question, and B. Grain (op. cit.) refers
to an employment survey which "takes place every two years for the
same dwelling crosssection, supplexnented by a sample from new housing.
The occupational situation of persons included in two successive surveys
is compared for these two dates. Special questions are put to persons
not inchzded in the previous sample survey regarding their job on that
date. The survey conducted in October 1964 is the third to be carried
out along these lines, the same sample of dwellings being used as in
October 1962, The earlier mentioned INSEE survey on training and
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occupational qualifications also included a set oi questions concerning
changes in job status over the five years antedating the survey. Finally,
Claude Vimont and Jacques Baudot (1), taking a one-in-twenty sample
of the 1962 census, studied holders of diplomas in technical or vocational
education, mainly from the angle of the relationship between the trade
learnt and the one practised, thereby throwing light on one aspect of
changes in occupation. This category includes some highly skilled scien-
tific and technical personnel and those who are less skilled. The study
shows the extent and diverthty of the factors influencing occupational
transfers: transfers on the same or to a higher level can be explained
both by the economic conditions applying in a particular sector (expansion
or recession) and by the specific type of training received, which may
or may not give access to other types of occupation. But it is not only

prospects in an expanding sector that determine upward job movements;
in a declining sector these may also result from a shortage of alternative
openings. From the findings of this study it is clearly extremely difficult
to identify the main factors causing shifts of occupation, at any rate
accurately enough to allow for them in forecasts of future needs. Among
the various conclusions reached by C. Virnont and J. Baudot, two may
be singled out. One is that in a certain situation no strict connection is
apparent between training and occupation "even for holders of diplomas
in technical education, the object of which is direct preparation for a job.
Once he has gained a certain experience, the worker is promot d to a
position where he can use the knowledge acquired during his studies and
his first years at work". The promotion may appear to be a change of
occupation whereas in fact it is the desirable and to some e'cten logical
follow-up to training. The sedond conclusion is that "forecasts must set
occupational training requirements Considerably higher than the economy s
actual needs in the various trades ... in order to allow for likely shifts
of occupation in the course of the individual! s career" On the face of it
this second conclusion appears to be sound, but it is a rather surprising
one. How can training be matched to _needs by systematically allowing
for a surplus? Is such an easy way out an admission of failure? Such
a conclusion is in fact a powerful argument in favour of a complete re-
thinking of occupational concept and the classifications based upon it, at
any rate when approaching the problem from the training standpoint.

Consideration from the training aspect, then, suggests that corres-
pondence will be achieved by linking a certain typ,, of training to a group
of trades taken in the usual sense. This group can be composed of both
horizontal and vertical categories. If ,the question is then approached from
the occupational aspect, a similar picture is obtained of a large number
of trades with a changing and frequently indeterminate content when
compared with training. The definition of occupations or trades . owes
much to history, and some have been largely institutionalised, whether
by custom, law or regulation. The French term "profession" ju,, as
"trade" in English, is moreover an ambiguous terni, since it applies
both to the production units (firms or establishments) and, to the functions
carried out by individuals within the production units. As applied to a

(1) "Les titulaires dtun diplOrne dlenseignement technique ou profession-
nel dans la population active en 1962", in "Population", n° 5,
September-October 1965.
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production unit, a "trade" combines a set of activities in which certain
common features are dominant (1) . These provide the criteria determin-
ing to what particular trade the units of production belong (the needs theysatisfy, raw materials or semi-manufactures used, techrdques applied,stage in the manufacturing process, etc.). Unfortunately the criteria are so
diverse that a single produciion unit may belong in many different categories,
making it difficult te define homogeneous groups of trades. The detion
of trades as applying to the individual, which is the aspect. discussed inthis report, seems however in many cases to have been used by refer-ence to the production unit, that is, to criteria unrelated to the activity ofthe individual. Questions concerning occupational qualifications are in
fact frequently handled in the frarneWork of trade organisations, as during
discussions of collective agreements. This can lead, if not to confusion,
to rigid divisions and an unduly large number of trades as applying to
the individual, thus complicating the issue from the training aspe d. To
this must be added the fact that the nomenclature of occupational categories
is not entirely consistent with skill and knowledge "requirements, and that,
given the rapidity with which production structures evolve, any job classi-
fication system cloon grows out of date. In short, there is too much of it
and a.t the same time it is not sufficiently adaptable to changes in the eco-
nomic situation, production and organised trade groups.

The solution therefore, as suggested by Michel Debeauvais (2) iSto select a system of classification "Which satisfies from the outset the
requirements for forecasting manpower needs and for educational planning".
This classification should comply with the following criteria:

"It must be an overall scheme , i .e . apply to the entire population
and all the educational facilities, so that the forecasts will be
consistent;
It must be made as simple as possible, so ea to quantify only
major aggregates, at leaa.! initially. To do this a classification
scheme must be adopted which complies with criteria both of
employment and education;
It must comprise vertical and horizontal categories suited to the
basic patterns of the working population, the educational system,
and the economy".

To sum up, to adapt training to economic needs, a system reclassi-
fying occupations is needed that will correspond to the various types and
levels of training. A governing influence will be the characteristics of
the educational system, and the fact that it would, be both unreasonable
and inefficient to create too many specialised .7.....rms of Lrainii. What oa.s.;smight be used for reclassif:ying occupations so that they could be definedin terms of training?

(1) See P. de
Paris 1965,

(2) "Methods of
Edtzcation fo
page 27.

Calan: "Les P rofessions" , Ed. Prance - Empire,
pages 27 and 31.

forecasting long-term manpower needs" OECD "Planning
r Economic and Social Development", Paris 1963,
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Towards a redefinition of occupations

Two ultimately convergent methods now appear to be proposed.
One consists in defining types of training providing access to several
horizontally or vertically related occupations. This is the idea of compre
hensive training, which means reassessing the concept and content of
training. The other is to define manpower needs not in terms of occupa
tions too often based on uncertain criteria, but in terms of the content
of duties the individual will actually be called upon to perform and by
ascertaining similarities of content among traditionally distinct occupations.
In the absence of any more descriptive term, this concept may be
designated as the occupational function, and is one which requires job
content and job definitions to be evaluated and examined.

The concept of comprehensive training immediately springs to mind
when the adaptation of education to needs is considered. Is not the best
guarantee of adaptation a staff capable of performing several functions, of
filling several jobs? In a basic analytical study, Jean Vincens (1 ) attempts
to define just what constitutes comprehensive training and to determine a
variety of levels. He notes that comprehensive training should not be
confused with general education. "To train someone is to give him the
opportunity of mastering knowledge that can be applied". Only insofar as
such mastery is promoted can general education be said to partake of
coxnprehensive training. Generally speaking, comprehensive training is
such that it enables an individual completing the training course to
exercise one of the occupations which the training prepares for. Com
prehensive training gives the individual a capacity to exercise several
substitute occupations. This capacity may vary in extent, depending on
whether any additional training is needed. The occupations may all be
on one level, or extend over several levels. Hence comprehensive train
ing would guarantee a better adaptation of manpower to needs and mitigate
the effects of erroneous forecasts. But in proceeding from the basic
definition of comprehensive training to its actual application,a considerable
gap must be bridged. To stick to the case of skilled technical and scien
title personnel, in the initial stage such surveys as those recommended
among users and employed personnel might well enable types of a.ctivity
open to each training category to be classified. At a. second stage, with
the help of the appropriate training specialists, adjustments (to subject
content or syllabi, methods or teaching systems, and attitudes) might be
studied so as to determine a reasonable range of knowledge and skills
relevant to each kind of training. This would provide an opportunity for
a dialogue between user and trainer, one which U7 .-L,r present conditions
is apt tG scratch only the surface ol things, and which of course should
regularly be repeated so that new trends in knowledge and new economic
or technical de elopments can be taken into account.

(1) "Note de travail sur les finalite's de la formation polyvalentell
(Working paper on the objects of comprehersive training) Institut
dietudes de Pemploi, Toulouse. Roneoed paper submitted to the
INAS seminar on the Objects of Education, to be reproduced snortly
in "Droit Social".
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The subject of occupational functions can best be introduced by
quoting the recent words of Secretary-General P. Laurent of the
Ministry of National Education. "The practice for some time, he says,ftwas to ascertain the number of operatives, engineers or technicians
needed in five or ten years tixnes, or to compute requirements in termsof years of study (how many people with two, three or five years of
advanced education would be needed?) . The method was an illuzory one,since economic needs vary and the length-of-study concept makes little
sense What we really need is to deene certain types of training inrelation f,o certain types of activity (1)". This concept is based on the
observation that the same occupations occur in an increasing number ofsectors (as those of electrician, mechanic or chemist) , while seemingly
different occupations spring or could spring from the same type of basic
training, in view of the knowledge or skills required to practice them.
Hence a number of occupational functions recur within a number of
occupational structures, although the connection does not always strike
the eye. These are the functions which would be identified, defined, andfinally translated into types of training.

Stated generally end in the necessarily imp:-ecise terms whichlimited thought on the subject now requires, the occupational function
might be defined ae a. common set of tasks applying to separate types of
activity, and ,>f course as the continuing aspect of performance marking
the application of changing techniques. The purposely vague term of "tasks"(taches) E.thould be regarded. as covering physical acts and motions aewell : cht processee, or ',he application of' the same collection of
knowlede,? different human or technical situations.

'How should such a definition and analysis of occuP ational functions
be approached? Some amount of research now appears to have been
undertaken, in particular by INED. A possible procedure is to work
out a logical scheme linking a set of tasks which the usual systems of
classification regard as alien to one other. On the basis of studies under-
taken for the engineering industry Yves Corpet (2) suggests that occupa*
tione should be classified by nature and level of job requirements.
Depending on the type of requirement, a difference would thus be made
between the pew-le dealing with the materials to be P :-oceseed, machinery,and paperwork ( correspondence files , bookkeeping , administrativework, etc.) and those outside the firm. Similar requirements will ofcourse occur in branches of activity which bear no relation to the engineer-
ing industry. Requirement levels, on the other hand, could empiricallybe assesse d. by noting their surface characteriz,tics, on the premise that
an individualls appointment to some particular post is no haphazard
decision but reflects the firmts desire to make the least unsatisfactory
assignxnent. Information should hence systematically be collected regarding

_fividuals in each post: level of training in terms of type and length of

(1 ) Ii Lt electronique au service de la prevision scolaire it in" Le Mondell,
16th February, 1966, page 9.

(2) Paper read at the INAS Seminar on the Objects of Education'',
which so far does not appear to have been issued in written form.
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education, age, minimum age of access to the post, denoting a demand
for a certain amount of job experience (which,as need be, can partially
be offset by longer formal education) . An empirical research method
might thus be outlined in three phases:

(i ) A definition of occupational funct1on:3 in some homogeneous sec-
tor o,": activity through recourse to a dual criterion of job re-
quirements both as to type and level;

(ii) A recombination of occupational functions as between sectors
through the determination of similar types and levels of job
requirements;

(iii) A determination of the most appropriate types of training through
reference to the main occupational ftinctions thus defined.

However briefly the subject of occupational functions has here been
introduced, it enables the available classifications to be assessed. How
the Manpower Committee used the INED nomenclature to classify highly
skilled scientific and technical personnel has already been described
(Part 1, Chapter II). Five major categories are used: scientists and
research personnel; engineers; architects; technicians and technical
assistants; and draftsmen. It may be argued that these five divisions,
particularly the engineering and technical sections, fail show the diverse
content of the occupational functions performed by suc ,Dersonnel, with
nomenclatures apt to be greatly detailed at the skilled-operative level
but less so for the higher grades. True, they are aggregated categories.
But if the engineering subcategories for example are considered, ",e
actual nature and diversity of functions are still inadequately descibed.
Six engineering subcategories are used: mechanical; electrical and radio ;
chemical; textiles and agricultural; btriiding and construction; and manage-
ment consultants and sales engineers. It will be noted that some of
these divisions designate the occupation in terms of the production unit
(as textiles and building). More generally, the value of combining this
nomenclature with a classification by functions such as that used in the
Boulloche Report might well be argued.

The idea of occupational functions thus brings us into an area still
little explored, and its importance and novelty are attested by its inclusion
as a subject of research in the "social and economic development" con-,
certed action programme launched by the Delegation Generale a, la
Recherche Scientifique et Technique (DGRST), to iast throughout the
Fifth Plan. The purpose of this research project is to obtain nomencla-
tures defined as categories used for compiling information, in which
"each item would recombine a set of occupations affording relative ease
of movement among them, the transition from a less aggregated to a
more aggregated nomenclature implying a longer period of adjustment
within some particular category". The DGRST however points out that
F 3 matters now ,stand resea_-ch of a methodological kind must first take
place.

This attempt to sum up and analyse the work and research being
done in France to equate training with economic needs calls for no par-
ticular conclusions The steps taken as part of planning have been descri-
bed, as well as improvements to the information process which might
possibly be made in this same planning context. No one can be sure,
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however, man and the economic and social facts of hie being what they
are, that an entirely satisfactory adjustment will ultimately be achieved.
This is why it should prove so well worthwhile o define the conditions
and institutions ,-.%f continuing education, where, as :stated in the conclu
sions to the School Investment Commissionls Report, "almost nothing
has yet been done or even planned".
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THE RESPONSE OF HIGHER EDUCATION
TO ECONOMIC NEEDS

by Hugh Folk (1)
Senior Lecturer in Economics, University of Essex,

and Research Associate, Washington University

universities do not exist
simply for their own sakes, as
daffodils and sparrows and mice
do: they have a purpose.,,

Sir Eric .Ashby

I. Introduction

I shall first propose criteria by which a country can identify occu.-
pational needs for highly qualified workers and thfn examine the respon-
siveness of higher education in the United Kingdom and the United States
to some identifiable occupational needs.

Higher educational systems must respond to certain economic require.-ments. These are;
(i) The training of highly qualified manpower;
(ii) The preparation of leaders;
(iii) Research and development;
(iv) Participation in both establishing and changing values and

culture;

Mr. G. C. Archibald made useful suggestions. Mr. M. Borland ,Mr. T. Scheinman and Mrs. L.. Folk provided research assistance.I am grateful to them for their help, I have used unpublished mate-
rial prepared under National Aeronautics and Space Administration
Grant NsG-342 to Washington University. None of these is respon-
sible for any opinions expressed in this paper.
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(v) Serving consumer demand;
(vi) Serving as a repository of knowledge.

These functions should be performed efficiently. In this paper I emphasise
the training function, and treat the other fur.ctions only as they complement
or conflict with the performance of the first function.

The occupational needs of an economy are related to available capi
tal, level of technology, present distribution of skills, and wants. The
first part of Section II states this problem formally and demonstrates
that no general solution is possible. Needs for particular occupations can
be identified by high and rising economic returns, job vacancies and
quality reductions, and departure of actual numbers in an occupation
from ideal or desizable numbers. Each of these types of shortage is
then analysed. Section III treats various aspects of responsiveness:
i.e. how needs are communicated, ho w the system responds , and the
efficiency of response. Section IV describes British and American
higher education systems. Section V describes the needs and respon
siveness of the -American system and examines the occupations of science,
engineering, physicians, and teachers in some detail. Section VI does
the same for the British system. In Sections V and VI and in each of
the detailed occupational subsections, the problems of identification of
needs, communication of needs, manner of response, and efficiency of
response are taken up in turn. Section VII presents the summary and
conclusions.

II. Occupational needs

Before we can evaluate the responsiveness of the educational sys
tem to occupational needs, we must identify the needs. It is not possible
to establish criteria that will satisfy everyone. To do this we require a
general and dynamic theory of economic welfare, which we do not have
and are unlikely to get.

The occupational needs of an economy depend on the commodities
to be produced and the capital equipment available. Obviously the commo
dity demands change over time and so does capital stock, so that the
best occupational pattern will also change over ime.

There axe two major types of substitution possible: (i) the substi
tution of capital for certain types of labour; and (ii) the substitution of
one type of labour for another. The inducement for employers to make
substitutions is profit in market economies. Machinery may be substituted
for workers because the machinery has become cheap enough profitably
to replace the workers or because the wages of the workers have risen
enough to make their replacement profitable. The allocation of tasks bet
ween labour and capital on one hand , and between different occup ations
on the other depends largely on the relative costs of capital and the various
occupations.

An example of the capital for labour substitution possibility is the
replacement of clerical workers by digital computers in computational And
data processing tasks. An example of occupational substitution is the
substitution of nurses and technicians for many tasks traditionally perform
ed by physicians.



Substitution cannot occur instantaneously. First there must be a
recognition by the manager of the need for sstitution. Sometimes this
occurs because the wages of one occupation increase rapidly and it
becomes too costly to continue hiring these workers in customary num
bers. Sometimes need is recognised because workers in an occupation
quit to take better jobs elsewhere and workers of the same quality cannot
be hired as replacements at the same prices. Once the need for substi
tution is recognised it may take a long time to discover j-ust what kind of
factors are needed. In the case of machinery, its design and manufac
ture may take a long time, while in the case of workers their training
may be lengthy.

As a result of these substitution possibilities it is, in general,
impossible to specify optimum occupational patterns for the future un3ess
the expected composition of demand and the expected composition of the
capital stock are also specified. It is possible in a planned economy to
have a detailed bill of goods, but even here the uncertainties of the. pace
of technical change make detailed specification of the future stock of capi
tal goods impossible. Detailed educational planning also faces problems in
that much of the demand for education is a consumption demand and many
of those who get detailed, occupationally oriented education will never
enter the occupation.

These uncertainties suggest that detailed occupational planning can
never be precisely correct. Nevertheless, the projection of future demand
and supply may be valuable in forecasting potential occupational shortages.
Occupational shortages may appear in various forms, such as: (1) ris
ing economic returns; (2) job vacancies and quality reductions; and
(3) departure of actual from ideal numbers.

Economic returns

In labour markets that are reasonably free to respond to supply
and demand, a rising economic return to workers in an occupation is
evidence of. a shortage in the occupation. Such a rising return suggests
that demand has increased faster than supply at the current wage.
Demand for a particular skill is determined by its marginal productivity.
Workers should be paid at most their marginal product, for why should
an employel pay more? He may pay less.

In organisations with limited or fixed wage funds (such as govern
ment agencies) marginal productivity may exceed the wage, but in any
organisatio, if the wage exceeds marginal productivity the firm is not
acting in ,rofitmaximising manner.

Mox--,ry earnings are not the only inducements to enter occupations.
We must therefore either compare unet advantages', of money and other
things, or look at relative movements if we are to identify shortage occu
pations . On occ asion we shall ignore nonmonetary considerations as if
earnings data represent net advantages, but this is only an approximation.

Occupations with a large excess of present value ef discounted
expected lifetime earnings over occupations with similar qualifications and
requirements are undermanned. If entry were free to tthese occupations
and to the training requisite to the occupations, the rate of return would
fall as supply increased.

If earnings measure marginal productivity in two activities, then re
allocation investment from the lower to higher return activity will increase
total output. This is true even if the two activities are occupations.
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No single earnings index will do for all purposes. The average
salary is sensitive to changes in age composition, even if agespecific
earnings remain constant. Starting salary is not necessarily related to
career earnings. One measure of career income is the npresent value
of expected lifetime earningsn used by Becker and by Houthakker. This
is probably the most satisfactory measure, but it io subject to objections
since the earnings of experienced and immobile workers may not increase
very rapidly even if demand for the occupation does increase rapidly.
This problem of lag in response may lead to relatively small increases
in relative present values, sl.sn when there is a substantial shortage.
Vaizey objects that the rateofreturn (a closely related concept) is
irrelevant for supply behaviour.

Neither of these objections is effective in limiting the validity of
present values as a summsry of career earnings. The concept is relati
vely unobjectionable used as lEiecker and others have used it for different
levels of education, but our use for occupational earnings is open to
valid objection. The data is inadequate since it predicts expected ear.aings
from the current crosssection. Perhaps more important is the fact that
many of the occupations used in the present calculations are not career
occupations, but represent occupations entered at different stages. Man
agement, for instance, is not a common occupation of the very young but,
in our calculations, lifetime incomes are calculated as if a person chose
management as a career and followed it through, earning at each agethe average earnings oi persons in the occupation. In centrast, engineer
ing is a good entry occupation to manag-:rnent. The most economically
successful engineering graduates will usually be those that become man.-
agers. Hence, the present value of management may be biased upward
because the earnings of young managers (who are exceptional) areincluded as a normal part of the career, while the present value of
engineering may be too low because the earnings of only the relatively
unsuccessful older engineers are included.

The secular movement of earnings in the educated professions will
provide some measure of the responsiveness of educational systems. If
there has been a strong secular tendency for demand to increase more
for educated than for uneducated occupations and IZ the supply of both
types increased by the same amount, then the relative earnings of edu
cated occupations should have increased.

In judging the economic value of education, we seek the social
rather than the private rate of return on investment. In estimating the
costs we must use social costs, not private outlay, and in estimating
the return we must use earnings gross of taxes, and perhaps some
measure of any excess value of an occupati,n over its salary. That isto say, if teachers are underpaid, then the :-.;cess of social over private
benefit should be included in the social return.

Other eco...omic evidence

It is obvious, however, that in the government sector internal rates
of return cannot be our only guide to occupational shortages. Aggregate
output (properly measured) might very well increase even if more re
sources were put into the training of persons with low earnings (ouch asteachers) . We must look for evidence that these restricted labour markets
are experiencing shortages. This is sometimes available in vacancy andqualification data.

113 120



Rising relative economic returns to an occupation may indicate an
occupational shortage, but clearly there can be shortages in the absence
of such rises. If labour markets are not responsive, perhaps because
governments are either not willing or not able to bid for employees in
the labour market, shortages may be indicated by changes in vacancy
rates or by changes in employer-imposed requirements. Thus a shortage
might occur in an occupation in which relative earnings were falling if
vacancy rates were increasing or if qualifications were decreasing.

'vacancy rates are difficult to measure and interpret. There will
always be some vacancies in any occupation, and the proportion is likely
to be high in rapidly growing and highly specialised occupations. Hiring
requires personal investigation and lengthy negotiations in high-level jobs;
vacancy is not in itself evidence of a wage rate that is too low. Some
firms have vacancies because they offer a salary which gives them a
vanishingly small probability of filling the job. Such vacancies should not
be counted. Occupations in which salaries have been rising rapidly
may show large riumbers of vacancies because a salary lags.

Measuring quality is seldom easy, and often not even possible.
Even if there is agreement on measures of quality, the situation might
arise in which the proportion of workers exceeding minimum qualifica-
tions increased, but the average level of qualification decreased. Has
quality increased or decreased? It is hard to believe an occupation
could experience a shortage while the level of minimum qualification,
percentage of workers with at least minimum qualification, and average
qualification increased unless entry was limited.

Planning targets and social goals

Occupational shortages are often estimated or projected by comparing
"needs" or "requirements', to available supply. Usually these estimated
shortages are only ideas, value judgments, or preferences and do not
indicate an economic disequilibrium. They imply that something should be
done about the present or impending shortage.

The projected shortages may appear in the form of countable va-
cancies, but if demand grows as much as projected and supply as little,
salaries may be bid up, the number demanded may then decrease and
the number entering the occupation may- increase above the forecast.
Demand for substitute skills may increase and methods of economising
the short skills may be developed.

The naive implication commonly drawn from such proj-cted shortages
is that something (often a government programme) should be adopted to
increase supply and that something should be done to reduce demand. It
is not understood that the optimal occupational composition and the optimal
wage-pattern are interdependent.

Skill substitution in the long period of adjustment may not take care
of itself. Trade union pressure, licensing, and other controls may be
important. Employers are often reluctant to change traditional skill
patterns, and this makes adjustment more disruptive than necessary.
Employers with rigid skill demands and hiring rates may be priced out
of a rising market.

A projected shortage stxggests that either a training decision or a
substitution decision must be made. Substitution may be by substituting
different skills or by using lower grades of the short skill. The quality
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reduction solution is usually unacceptable in occupations such as medicine,
teaching and science; the minimum acceptable level a the service is the
customary level. Manpower planning is therefore most obvious and un
objectionable in such services. It is usually possible to establish a quality,
or at least a training, standard that should be maintained for members of
the occupation, and this often includes improving some of the current
practitioners. It is also possible to establish levels of services that should
be made available. Such a projected demand implies annual training require
ments when coupled with attrition rates. It is easy to argue over ob
jective standards such as years of training, average number of students
per class, and the effect of raising the school leaving age, but there
are few good substitutes for teachers. This is not so clear in medicine,
science and engineering. The physician, scientist, or engineer can have
his effectiveness increased by assistants with much less training and by
students. Thus an acceptable level of education implies needs for teachers,
but an acceptable level of medical, scientific, or engineering services
does not imply needs for the corresponding occupations.

Responsiveness of systems

How needs are communicated to the educational system

There are three major ways in whioa the economic requirements
of the training needs of the economy might be communicated to the higher
educational system: 1) administrative decisions; 2) student choices; and
3) indirect influences, such as scholarship programmes.

If the government or educational decisionmakers are concerned
with manpower shortages, they may decide to expand or contract certain
types of training by changing the number of places. Responses following
administrative decisions are not always swift and sure. In democratic
countries, administrative decisions follow long involved discussions in
which interests are sorted out and mollified. The time from recognition
of the need to the commencement of measures designed to meet the need
may be a decade or more.

Decisions to reallocate places and expenditure from one kind of
training to another at the titutional level may take place more quickly,
but it is usually difficult to ustify these purely on the grounds of some
supposed national need. Such changes are much more likely to occur in
resporse to difficulties of obtaining good students in one subject and ease
of getting good ones in the other.

Student choices may induce administrative decisions to expand one
programme and to contract another. If student choice is free, such
movements may occur quite rapidly. There may be institutional arrange
ments which effectively prohibit free student choice, such as extensive
prerequisites that differentiate between students on the basis of past pre
paration. A general secondary education provides a much wider range
for student choice in higher education, while a specialised preparation
limits sttch choice and lengthens the period of time necessary for student
choices to have effect.

1
122



Student choices are not necessarily related to national needs for
trained manpo wer Students ( especially socially mobile ones ) are often
igno rant of what various careers off ex , and they are influenced by parents
and teachers . Students prefer high paid occupations , but the ad,rantages
of occupations with high vacancy rates o r the o ppo rtunity fo r promotion
of a highly qualified person in an occupation in which qualifications are
lo w and deteriorating are not obvious .

Indirect influences on higher education include programmes that
induce institutions to increase the number of places ( such as expansion
grants limited to particular programmes ) or induce students to choose
training for needed jobs ( scholarships or similar awards to students
follo wing prescribed courses ) . Such indirect measures are not co ercive ,

and institutions and students not wishing to respond need not do so .
Indirect measures may sometimes be adopted ad hoc without extended
public debate . Such measures are often difficult to design and frequ ently
fall sho rt of their targets . Thus grants may lead an institution to improve
quality or expand research without incre asing output, and scholarships
may simply subsidise students who would have chosen the subject in anyevent.

How systems respond

A system might respond to a change in training needs by expanding
training in sho rtage occupations and contracting training in surplus occu
pations , or by doing one o r neither of these things . In institutions in
which teachers have some control and tenure , it may prove impo ssible
either to reduce training in surplus subjects or to reduce vi aching co st
even if the number of students train is reduced . Endo wed institutions
are reluctant to expand even if current outlays are guaranteed .

Speed of response will naturally be related to the degree of uncer
tainty that attaches to future needs for occupations . Changes of institutional
emphasis are often disruptive , and if the permanence of a change in
occupational needs is in doubt, very often the easiest thing to do is to
wait. Future occupational needs in highly industrialised countries are quite
"ancertain. Highly structured higher educationel systems cannot respond
very quickly. To be highly responsive whei. faced with fluctuating needs ,
a system should be unified o r general fo r a large percentage of the
training time and specialised fo r only a sho rt period of time at the end.
It also seems desirable that the divisi.,n of the training task between
higher educ ation and other institutions , such as the lirm , should concentrate as much of the specialist training as po ssible within the institutions
agencies or firms using the speciality.

Efficiency of -esponse

In judging the efficiency of response of a system to needs , weshall consider its ( 1) selection efficiency, , ( 2) training efficiency,, and(3) speed of response .

Selection efficiency: An edu=ational system can make two kinds of admission erre rs ( 1 ) acceptance error, , admitting the wrong applicant; and
( 2) rejection error, , rejecting an applicant who would have been success..ful. The social cost of acceptance erre r is the net waste of resources
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used in the unsuccessful educational or training attempt. This includes
education expense and the foregone output that the student would have
produced if he had been working, or attending another training programme,
instead of attending the programme for which he was selected in error.
Not all of the resources devoted to training are necessarily wasted if the
student does not complete his training programme. The social cost of
rejection error is the net increase in ottput that would be attributable to
the educational programme.

The two kinds of cost are asymmetrical. The educational cost
associated with acceptance error is cash outlay and is easily measurable;
hence, it is easy to estimate the gross money cost of training people who
do not finish a programme. The social cost of rejection error is entirely
potential output.

It is this asymmetry that leads the Robbins Committee and many
others to argue that the low attrition rate from British universities is a
good thing, while the high attrition from American universities is a bad
thing. This is not obvious.

Training efficiency: Training efficiency is measured by (1) costs,
(2) duration of training, and (3) amount of un...=:cessary specialisation.
Crude comparisons of costs that neglect quality ad factor cost differen-
tials may be misleading, but cost comparisons may be useful. Even if
total costa are not comparable, certain cost factors, such as student-
teacher ratios, may be relevant. There is a possible circularity, how-
ever, because one of the criteria of quality is the student-teacher ratio.

The duration of training is an impo rtant efficiency criterion because
the sooner o. given level of competence is achieved, the less the outlays
on education and the smaller th e. foregone earnings of students will be.
Too swift a pace may reduce the proportion of the age group that can
qualify for higher education enough to raise problems of selection efficien.-
cy. There is evidence that early completion of studies increases not only
lifetime productivity but the rate of productivity.

The amount of necessary specialisation depends on the occupations
that graduates enter. -A student wkto studies electrical engineering but
works as mechanical engineer may have wasted a large part of his
time studying the wrong industrial specialty. It is inevitable that much of
the technology of an industry is not used by some students. The cultural
value of such specialised knowledge is not obvious. If a 1.s.rge proportion
of students trained in one specialty enter unrelated occupations, there is
a possibility ihat most of the specialisation is wasteful. It is therefore
important to know the amount of unused specialisation. Specialisation
known to be -vocationally useless may still have educational value, but
there is no general presumption that this is true.

Speed of response: A system that responds quickly to signals of changing
needs is efficient only if the signals are correct and if the needs do not
change too quickly. Examples are cited below where first impending
surpluses, and then impending shortages were forecast. Quick response
in these instances would have been inefficient. Too slow a response to
increases in needs can lead to shortages, and too slow a response to
decreasing needs can lead to surpluses.
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IV. Higher education in the United Kingdom and the United States

American and British universities the dominant higher educational
institutions in both countries, are very different. British universities are
selective specialist, primarily undergraduate institutions with relatively
well paid teachers and governmentsupported students. American univer
sities are less selective, generalist undergraduate and specialist graduate
institutions with relatively poorly paid teachers, and selffinanced students.
British universities cap an academic pyramid designed to educate the most
able 9 or 10 per cent of the age group for higher education, while
American colleges and universities vary widely in student ability and are
supplied by secondary schools preparing the most able third or half of
the age group for _higher education. British professional education admits
students directly from the secondary schools while most American
professional schools require an earlier degree. In the United States
most professional education and much business and technical educationtakes place within the university or college framework, while British
universities usually limit themselves to traditional university studies.

British universities are much nlore uniform in quality and organi
sation than are .Arneric an universities and colleges. The major types
are: Oxbridge, Scottish, federated, redbrick, new, and ex.-CATS.

Oxford and Cambridge are able to pick their teachers and students,
although the methods of selection do not guarantee success. They are
more prestigious than most other universities and their graduates enjoy
better success in the Civil Service, Diplomatic Service, and in politics.
Some of this success 1E' the result of manners and models rather than
better quality of education.

The Scotti universities take younger students than the English
universities and give broader education. The ordinary degree ia very
broad, and the honours degree is usually a joint degree of two subjects.

The civic, or "redbrick,' universities (e.g. , Manchester and
Birmingham) emphasise science and technology and are not collegiate or
highly residential.

London and Wales are federated arts colleges, medical schools and
specialised schools such as Imperial College and the London School ofEconomics and Political Science. The "new" universities ( e.g. , York,
Sussex and Warwick) that have started in the pastAfew years vary
widely. Some are collegiate and at least one aspires to be fashionable.
Experiments are common. Some have tried to abolish departments. The
new universities are mostly near small cities and are staffed by relatively
young teachi,rs.

The "exCATs" or r'olleges of Advanced Technology that havebeen designated as universities , will stress science and applied science.
The colleges of education are threeyear institutions that preparemost of riainI s teachers. They are grouped into regional institutes(all except one centred on universities) for purposes of planning and

coordination.
There are three majo types of American universities; private

(e.g. Harvard, Stanford and Duke) ; state (e.g. California, Michiganand Illinois) ; and urban (e.g. City University of New York, New YorkUniversity, and Boston University) . The private universities usually
emphasise graduate study, have small, expensive (tuition $1,400 to $1,800
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per year) undergraduate liberal arts colleges and recruit students from
over the nation. The state universities are supported by state grants,
charge low tuition ($0 to $200 per year) to students from the same
state, and offer study in subjects as diverse as law, medicine, dentistry,
veterinary medic al technology, , nursing , optometry social work , crimi
nology, police administration, education, architecture, engineering, city
planning, pharmacy, forestry, agriculture, business, insurance, account
ing, real estate, as well as arts and sciences. Some state universities
are centres of agricultural and industrial extension and adult education.
The urban universities may be private or public, but their range of
subjects is usually much less bro ad than the state university, and they
often emphasise business studies.

Higher educational institutions other than universities include: insti
tutes of technology (e.g. California, Massachusetts and Georgia),
liberal arts colleges (e.g. Swarthmore, Oberlin and Reed), teachers!
colleges, junior colleges, and technical institutes. All these institutions
except junior colleges an./ technical institutes grant degrees.

In the United States there has been an irresistible tendency for
every lengthy course of formal study for occupations to be brought into
degree granting institutions. The English universities have an ageold
tradition of resisting change, having opposed the introduction of Greek,
science, technology and business in turn. Today, American universi
ties ar., collections of diverse schools and departments responding to a
wide r,,lge of needs while British universities are highly specialised
institution.- :or training scholars, teachers, scientists, and engineers.
Althous?. F pattern is chanzing with the introduction of more joint honours
degree: ..nd nonspecialised first years, the English university shtdent
is usually a specialist student studying in a specialist department. Even
the arts students are taught to be specialists. The specialisation aggra
vates the conflict between the "two cultures". The lack of general edu
eation in English universities mahes them rn uh more vocational in their
restricted range of vocations than American universities, which stress
general education and limit concentration in their wider and less tradi
tional set of vocational objectives.

V. Response in the United States

There is no manpower plan setting out national needs for qualified
manpower in the United States. It is generally believed that there is .

need for as many graduates of higher education as are likely to appear.
The economic return on higher education is as great as the return on
industrial capital, probably somewhat greater. Vacancy rates for occu
pations requiring post--secondary euucation such as physicians, nurses,
engineers, teachers, and technicians are much higher than rates for
industrial jobs. The quality or qualifications of persons in high level
occupations have been increasing, rather than decreasing, and this is
the only evidence that contradicts the description of the market for quali
fied workers as one of economic shortage.

Formal, but unofficial, targets have been established for 3w occu
pations , among which are scientists, engineers, physicians and teachers.
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The major way in which needs are communicated to higher educa-
tion is through student choices. Except for medicine, for which there is
a large excess demand for places, almost every high-school or college
graduate can find a place in an institution of higher education, and most
of these can find a place in the major of his choice. Some institutions
limit the number of students admitted to particular programmes, but most
non-engineering first-year students are admitted to the college without
much attention being paid to their intended major subjects.

There is much advising, setting of targets, and fussime- by committees
of interested citizens and government agencies, but there app- 'rs to be
no recorded instance of any institution responding to advi, nompaniedby financial assistance.

Conditional grants of money for facilities and student aid are seldom
refused by single institutions and never by the higher educational system
as a whole. Large grants have encouraged an advanced placement scheme,
facility and lo an programmes for sciences and engineering , and medical
education.

The numbers of students in higher education and of degrees granted
have increased both absolutely and as percentages of the relevant age
groups. There have been several large changes in the proportions and
numbers of students in particular fields and these changes have reflected
student choices almost exclusively, except in r.edicine. There has been
no observable tendency for one specialty to expand because another has
been intentionally held back; rather there has been a general expansionin all subjects.

In the past, American higher education made large acceptance
errors (for which the social cost is generally small) and significant
rejection errors (w.,h large social costs) . Many of the most able high-
school graduates did not enter higher education in the past, especially
if they came from low-income families. There is still an inefficient distri-
bution of educational expenditures, with too many rich but stupid children
receiving better education than they need, and too many poor but able
students -,eceiving inferior education. ^Lvailable scholarship funds are too
small to permit more than a fraction of the most able poor to attend the
best private colleges and universities. Programmes such as the National
Merit Scholarships and National Defence Education Act (NDEA) fellow-.
ships and loan funds have been effective in improving the opportunitiesof the most able few per cent.

The large acceptance errors may ctppear to be costly- in terms of
admitting many students who do not coa lete education, -at any inc.--3ment
of higher education appears to be valuable, -and most students think that
it is better to have gone and loafed than never to have gone at all. The
large groups of students who are expo ied to higher education in the
United States permit selection to be made more by performance than bymeasured aptitude.

Students in higher education display a wide range of ability, and
the level of competence represented by a given degree also varies widely.
Acceleration in school is thought to expose immature children to unfavour-
able non-academic competition from older children; ability grouping is
practised widely in schools, but leads to 1,enrichment,, rather than _ce-
leration; advanced piacement in college is usually used to enrich the
college programme rather than to aceelerate graduation. As
many of the most able undergraduates receive rich and sth,
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education in their bachelor's degree programmes, while many of the
least able learn very little. The practice of requiring a four-year degree
as a prerequisite to professional education is wasteful and time-consuming
for many stud `s.

Few complain that American college students, other than engineers,
are overspecialised. More (especially graduate-school teachers) complain
that students lack an adecmate understanding of their specialty. The com-
petition of different departments for undergraduate students often leads to
a policy of complete laissez-faire for students, and many students, even
able ones, choose an easy prograsnme in order to maximise the impor-
tant grade-point average, a good strategy since no one outside of a
department can distinguish an easy course from a hard one.

The American higher education system usually responds to needs
rapidly, if it responds at all. Universities have not expanded their medi-
cal schools, despite obvious needs, but several needed engineering and
science specialities have expanded rapidly. Re-allocation among special-
ties with similar average costs is often quite rapid.

Scientists

There are two principal schools of thought concerning the need for
scientists. The first is composed principally of scientists and does little
more than assert that more scientific researrh is desirable and therefore
more scientists are needed. The second school relies primarily on the
projection of present and past ratios of scientists to total employment by
industry to forecast or hyp.,thesise fixture needs.

It is far from obvious that the United States should spend more on
rice. There is no strong relationship bevween amount of spending on

science and economic growth rates, nor is there an obvious relationship
between amount of scientific spending and national poi, er. Discussions of
amounts are meaningless unless detailed allocation is specified, and no
one has yet developed a rational way of allocating scientific spending.

A shortage of science Ph. D s is expected . The President' s
Science Advisory Committee called for a rapid expansion of the number
of Ph.D. degrees to a rate of 7,500 a. year in 1970 in engineering,
mathematics , physical sciences ; an increase from 2,927 awarded in
1960. Thi, -eequirement is larger than earlier projections. It would
require increases in the proportions of bachelors proceeding to doctoral
work. The financial aid and graduate department expansion required now
seems possible in the light of recent legislation.

The needs and expected needs for scientists have not been reflected
in the labour market. Mathematicians, chemists and physicists typically
start with lower salaries than engineers, although they probably make
somewhat more than non-scientific graduates. Promotion opportunities for
'science graduates are probably somewhat less than for engineering gra-
duates, and the rate of progression of scientists, salaries is therefore
somewhat lower than or engineers. The present values of lifetime earn-
ings of scientists are much below the lifetime Jarnings of engineers for
college graduates . The salaries of Ph. D . scientists are not particularly
attractive, relative either to the salaries of scientific bachelor's degrees
or to the earnings of persons with professional degrees.

There has been a rapid growth of fellowhip and loan aid in NDEA,
NSF, NASA, and other government programmes to encourage research.
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Universities have responded rapidly and the number of fellowships awa.rd-
ed has increased to the limit of available funds. Facilities grants from
NSF and NASA have been eagerly competed for by universities seeking
to expand their research. With space provided through one government
grant, it is possible to obtain research grants which permit the hiring
of professors and graduate research assistants. Even inadequate rates
of government compensation for overhead expenses (about which univer-
sity administrators complain endlessly) are acceptable when he government
provides the overhead. Science, along with engineering and medical
specialties, received special treatment. Better financial aid is available to
graduate students entering these specialties than in the arts and humanities.

Efficiency of response in science has been very satisfactory. The
number of scientists produced by the system has increased swiftly,
although some specialties have expanded less rapidly than demand. Since
World War II the proportion of all male graduates in physical science has
remained fairly constant at about 5 per cent. In the past few years the
proportion with mathematics degrees has increased sharply from 1.5 per
cent in 1954-55 to 4.7 per cent in 1963-64. Astronomy grew and geolo-
gy decreased during the decade, reflecting changes in demand. The
ratio of Ph.D. degrees to bachelor's degrees in the sciences has grown
steadily. The increase in number of doctorates has been too slow to
satisfy the rapidly expanding needs of all levels of higher education. In
both these situations excessive,; low salaries have made teaching non-
competitive with industrial, institutional and government rez.ch. This
has led to the complaint that the too rapid expansion of industrial research
now is impeding the training of scientists for research in the future.

Selection in higher edu ,tion for science he,: never been satisfac-
tory. Few students, even the most able, in small and rural high-schools
get adequate mathematics and science preparation, and few of them choose
science majors if they go to college. Even among students who enter
college intending to major in scienes, large proportions change their
minds. Despite transfers and relatively unattractive economic conditions,
science appears to be attracting a very high proportion of the most able
students. Large percentages of the most able students take enough high-
school mathematics and science to prepare themselves for college courses
of study. About 30 pir cent of the National Merit Scholarship semi-
finalists (approximately the 2 per cent of high-school seniors with highest
aptitude test scores) choose scientific majors or scientific careers in each
year. The average I . Q. s of science majors are high relative to other
majors . The per cent of persons in the highest X. Q. groups :receiving
Ph.ID . s is higher in the physical sciences than in social sciences , huma-
nities , biological sciences or education.

Science gets many able people. Does it get too many? Ability is
seldom highly specific, and the method of selection used for National
Merit Scholarship semi-finalists is unlikely to pick people with specialised
talents only. It is not difficult to think of many occupations that require
persons of very high ability and that are likely to be deprived of people
of high ability by the enormous intellectual attractions of science.

,53ngineers

Goals for engineers have usually been couplod with goals for
scientists, but engineers are much more "factors of production" than
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scientists. Their work is related more to applied research and deve-
lopment and fAD production than is that of scientists. The growth of
reseBrch and development activities, or at least what is labelled P. and
D activities, has resulted in a reduction of the ratio of p,oduction engi-
neers to all workers in many industries. Much of this ituLttion has come
from the transfer of graduates from drafting and bench vurk as their
cost has increaeed, and probably did not decrease production very much.
Most employers dislike any kind o change, and it is natural that this
situation was labelled a "shortage of engineers".

The shortage of engineers first received attention during the Korean
War, when vacancy rates rose rapidly. Starting salary rates did riot
:ise any more rapidly than starting salaries for non-engineers until
about 1955. In view of the secular decline of the ratio of engineers,
average earnings to the average earnings of other professions and of
all workers, Blank and Stigler concluded that up to at least 1955
there had been no shortage - in faeL an increasingly ample supply of
engineers". They grant that "... after 1950 there was a short and rela-
tively minor reversal in (the decline) of relative earnings of engineersit.
This reversal they term. hardly more than a minor cross-current
in a tide". Tides have been known to turn, however, and both Hansen
and Arrow and Capron pointed out that in the period since the Korean
War the salary evidence indicated a relative shortage.

In evaluating the performance of higher education, however, we
cannot dismiss the long-term change in earnings as readily as did those
who accept the existence of a shortage. Engineers, average earnings
are below the average earnings of professional workers such as physi-
cians, dentists, and lawyers. Engineers as a rule do not do graduate
work, but even engineers with Ph.D.B who have done as much post-
graduate work as lawyers and dentists, and almost as much as physiians,
make far less than workers in these occupations. The current level of
engineers, salaries is lower relative to these other professional ocmpa-
tions than it was before World War II.

Student response confirms that salary li,,;-elB are relatively low.
During the period when talk ot the enenee ring F.-iortage was loudest,
the proportion of first-year male students entering engineering declined
from 18 per cent in 1957-58 FD 10 per cent in /964-65. This trend was
also observable among the most able students: 30 per cent of Nationtt
Merit Scholarship finalists chose engineering in 1958, but, only 20 per
cent in 1963. Thus at a per'od when every student was alerted to the
opportunities for engineering as a profesion, a declining proportion of
them chose to enter the profession. Moreover, this change occured
during a period when the proportion of students graduating from hic' -
school who were qualified to pur.eue engineering was increasing. t-dent
response shows that, despite rising relative starting salaries, engineer-
ing is less attractive than in the past.

The decline in the proportions of new entrants to engineering may
not be rrirely perverse. There was a substantial increase in the number
of mathematics majors and the proportion ot all male graduates in mathe-
matics during this period. Job opportunities in mathematics increased
rapidly during this period.

It is also likely that much of the apparent increase in engineering
starting salaries merely reflects a change in the industry mix of starting
engineering jobs. Mary of the new engineering jobc sinca the mid-1950B
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have been in the missiles-aerospace industry, an industry always noted
for high st,,,rting salaries, short duration of employment and a high deg:,ee
of employment instability. The high starting salaries in this industry ;that
are so important in the overall average starting salaries for all engineers
daring recent years) make up for less-than-average non-monetary ad-
vantages. Engineering starting salaries have increased more than engineer-
ing "net advantage".

Past declines have led to the expectation of future shortages. The
projections that have been made have been optimistic about the future
supply of engineers in the light of freshman f: year enrolments in the
pastfew years.

The response of higher edixcation to the need for engineers has
been satisfactory in that institutions have been willing to increase enrol-
ment and have joined in attempts to attract more students. The prol-nem
is that there have not been enough students. Many college students
transfer from engineering, and few of them go into science. Engineering
schools select the wrong students, but no one knows what to do about
it. Changes in the proportions in the various specialties have responded
to relative demands. There have been increases in the proportions of
electrical and aeronautical engineers and decreases in the proportions
of civil and, chemical engineers. The changes have not been rapid enough,
for large proportions of those t..ained in relatively surplus specialties
work in other specialties. This is evidence of overspecialisation and
incorrect specialisation. Many engineering educators recognise this prob-
lem and have moved toward a much more general curriculum of
"engineering science" that de-emphasises industrial specialisation.

Physicians

The most comprehensive measure of medical need was the w3rk
of Lee a.nd Tones who derived the number of physicians needcd to treat
and prevent diseases at a good level of practice. They concluded that
about 135 physicians per 100,000 population were needed, and this
implied a small deficit at the time of their study. The de,ficit was actually
much higher, because they did not exclude retired and non-practising
physicians.

The most recent government projections of need accepted the
current ratio of 135 ph; -icians per 100,000 population as the desirable
level, and deduced from expected population growth and attrition the
number of physicians needed. This implies that existing shortage is to
be maintained, ai.d in faot worsened. The projected pattern of population
growth will lead to increased numbers and proportion of older persons
who use a much higher than average amount of medical services. The
greater than average use of older persons will be increased even more
as a result of the greatly expanded XL e dic al .And hospitalisation programmes
available under the newly adopted Medicare )rogramme

Things may not get worse, however, for better medical care and
smaller than current physician-to...population ratios can be made consistent.
As a result of the worsening shortage since World War II many impro-
vements in efficiency have been made. The virtual elimination of the
house can redued travel time for physicians. Bed-ridden patients are
hospitalised so that the physician can see them all in an hour or two.
Hospitals have been substituted to:. physicians. The patient pays tl.,e



hospital, and the physician sees more patients, which increases hiaproductivity. In the past many patients made appuintments with theirphysicians; to-day they wait in the physician's office , even if they haveappointments. The subordination of the patient to the convenience of the
physician economises the physician s time and increases his productivitysince there are fewer awkward gaps between patients when no fees arebeing earned. There is a question of social cost here. It is possiblethat total output would be increased if resources were directed to the
training of physicians and waiting times and hospitalisation were reduced.Physicians E earnings are higher and have increased faster during
the post-war period than earnings in any other career occupation. This
reflects the slow growth of the occupation, high income elasticity and low
price elasticity of demand for physicians ! services , and the rapid gre wth
of medical and surgical insurance during the period. The rising earnings
indicate a shortage in a market in which price is free to rise. There iscorroborative evidence of a shortage in the increase in the importation
of foreign-trained and often low quality physicians for hospital posts, the
growth of ciuropractry, medical quacks and other cheap substitutes, andnumerous medical vacancies, especially for physicians in government.The capacity of medical schools is the effective limiting factor inthe growth of the medical profession. Despite the great expense of medi-
cal training, there is no lack of qualified

applicants, although in recent
years the excess demand has been noticeably smaller than during the
years when large numbers of veterans were graduating.For yeara it has been clear to public nealth authorities and me, 2a1
educators that the output of physicians was not incr,s.asing fast ,nough to
satisfy needs, but funds have not been available for expansion. Medical
education is extremely expensive. Professors expect to be paid as well
as physicians and a teaching hospital is a bottomless pit into which uni-
versities unfortunate enough to have medical schools must pour ever-increasing amounts of money. Tuition is high (about $2,000 a year1 and
most schools believe they can increase it no more. Many med. '...tdents
graduate with large debts, and hay, several years of privatio nterns
and residents ahead of them. Despite the obvious needs, the
Medical Association has persisted in its depression-born attempt to slow
down the growth of the profession and has opposed Federal proposals
to aid medical education. The tardiness ci American government insupporting medical education is now to be compensated for by its muni-ficence.

Recent legislation provides loans and scholarships for students in
medicine, osteopathy, dentistry, and o metry. New medical trainingfacilities are to e built: 14 new medical schools by 1969, making a
tc al of 101. The number of physicians may reach, 360,000 by 1975 from
20,000 in 1963.

The efficiency of medical education in the past has not been out-.standing, but no institution and few states were able to expand because
of the high cost. Medical schools in some states admitted poorly qualified
local students rather than much better qualified out-of-stata students. This

practice largely accounts for the admission of the 17 per cent of allstudents who had 11C. averages. If Federal aid had not been extended
to medical education, the gap between reeds arra supply would have con..
tinued to grow.
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Teachers

The ratio of students to teachers in primary and secondary educa-
tion has been remarkably stable in the United States, falling from 27.4
in 1949-50 to 27.1 in 1959-60. Thus in terms of numbers there has been
no obvious worsening of the shortage of teachers. There are some
measures that suggest qualitative improvement in the past few years. The
ratio of male secondary school teachers to all secondary school teacher
rose from 43.3 in 1949-50 to 51.8 in 1959-60. Many states have increa.:-
ed the standards of certification so that four years of college are required
for a permanent teaching certificate almost everywhere and some states
require a fifth year for secondary school ' -achers. About two-fifths of
the secondary school teachers have the master's degree. There are
shortages in such specialties as mathematics, physical science and
Fngiish composition. The principal reason for the shortage has been the
low salaries of teachers relative to industrial salaries. R. and D. com-puters, and technical writing have created large new markets for personstrained to become teachers and, as a result, many schools, especially
the smaller ones, have been unable to staff their science and mathematicsclasses with trained teachers.

The c:,;ary criterion for evaluating the teacher shortage is applicable,
even though most teachers are public employees. There is much compe-
tition between school districts. Many states establish a minimum scale,
and school districts that can afford it pay over the scale. In 1962-63
average salaries ranged from $7,550 in California to $3,790 in Miseissipi
for secondary school teachers, and from $6,750 to $3,480 in these
states for primary-school teachers. Aside from salaries, there are other
attractions and repulsions to particular comMunities and systems. Public
school salaries have stayed slightly higher than the average earni. gs
per full-time wage and salary employee, except for a short period during
and immediately after World War II. Since then the ratio of teachers !
salaries to salaries for physicians and engineers has incrcsed. Thusthere is salary evidence to suggest a teacher shortage. Most school
systems have pay 7,chedules consisting of a basic rate and increments for
longevity and advanced qualifications, and compete by shifting pay schedule.
Teachers have successfully resisted payment by umerit" or payment on
individual market prices. As a result, there are shortages in specialties
in good demand outside oi teaching, with vacancies and unqualified teach-ers holding classes.

The communication of shortages of teachers to highe, education isusually quite direct. Teachers colleges and schools of education in
versities usually handle student job placement. Teaching is a major occu-
pation for college graduates. About cne tenth of ments first degrees and
alino- one half of women's first degrees are in education. One third of
merits master's degaees and two-fifths of woments masterts degrees
are in education. Information of shortages in particular specialties is
used in counselling seudents, and special efforts- are made to meet the
most pressing shortages. An outstanding example of this is the NDEA
and NSF programmes for science and other subjects. Summer and
school-year institutes for teachers of foreign languages, English, reading,
history, geography and c flOS are conducted under NDEA supported
programmes, and institutes for teachers of science and mathematics are
conducted with NSF support. The NSF programmes have been attended
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by more than onc half of the science a- ' mathematics teachers i:, the
nationts secondary schools.

The NDEA loan programme also provides a specialised kind of
government influence, since students entering teaching are allowed to
cancel 10 per cent of the loan for each year in teaching (with a maximum
of five years). These /oans are made mostly to good students who intend
to teach or to those with superior ability in mathematics, science, or
modern fo reign languages.

Teaching has always attracted many -women graduates, even the
most able. About one fourth of the female 1957 National Merit Scholarship
semi-finalists planned to toach as o' 1961. Few of the men entering teach-
ing are among the r.. -st able. Only 3 per cent of the male 1957 National
Merit Scholarship 3 em.i-finalists planned to teach in primary or secondary
school in 1961. Teaching is quite an attractive occupation for women.
The pay is good. Job requirements are fairly standard, so that a woman
may change jobs without a serious career set-back if her husband is
transferred (longevity is usually figured as teachix_g experience wherever
attained) . It is usually easy to fe-enter the occupation after an absence.
The level of pay for men is too low to attract many men of axnbition and
ability. For those able men who enter the occupation, however, there
are many opportunities for promotion, but these lead out of teaching and
into administration. Teaching is an obvious model role for the upwardly
mobile boy or girl, so that it draws boys primarily from lower income
classes, but girls froxn all classes.

In view of the foregoing considerations, it is difficult to say much
about selection efficiency. Education students appear to be highly moti-
vated and quite "loyallt to their inten..od major and occupation during
schooling. This suggests that they are the right students for the career.
It is hard to be satisfied with the levels of intellectual ability of the male
students entering the occupalion, but it is hard to imagine many college
professors advising able students to teach school especially since college
teaching offers more money and more intellectual challenge, as well as
great unm.et needs.

Training efficiency is a problem. Since the late 1950s there has
been a. continuing criticism of teacher training curricula and philosopny.
Much oi this has been extremely negativ e. and reactionary. filprogressive
education', has been pilloried, usually from ignorance by intelligent men
who simply want academic subjects stressed. Over-emphasis, on courses
of teaching methods at the expense of sublict matter was singled out for
criticism. In some state:, , such as California, revolutionary changes
were xnade. Each new secondary school teacher in California must now
have an academic major ; &lout 24 credit hours in a single subject) , a
set of subjects in his certificate field (about 20 credit hours in natural
science, or social studies or other fields) , 9 hours of education courses ,
a fifth year of college, and practice teaching for certification.

coll,ge professors outside educ anon favour such changes ,
sine reinforce the student's knowledge of a subject-matter field at
the _ of educational methods courses. The reduction of the spe.-
cialisation in education courses will have other effects. Able students
with academic majors will find it easier to enter graduate school or
industrial labour markets.
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Other occupations

In 1961-62 only two fifths of new college graduates were trained in
the specialties of medicine, science, engineering or education. This shows
how much of the effort of American higher education is directed toward
the general needs of business and government. Many American college
graduates probably work in jobs that do net require a college education.
This does not mean that a college education does not help. If we use a,
rate of return criterion, it seems that educational investment pays the
highest returns in occupations where it is not necessary. At 6 per cent,the present value of the income differential associated with fOLIT years of
college education was $49,000 for real estate agents and brokers, and
$33,000 for Insurance agents and brokers, but only $23,000 for engineersand chemists.

Eckaus estimated the educational requirements of the labour force
in 1940 and 1950, and f)t.cnd the following:

Requirements
Years of education

1940 1950 1964

General education
Specific vocational
Median years of school of labour

force 18 and over

Jobs requiring 4 07 more years of college
Workers with 4 or more years of college.

9.7
1.3

10.1
1.4

10.6 12.2

Per cent of labour force

7.1
5.9

7.4
7.4 11.2

According to these figures, there was a gross shortage of educa
tion in 1940, and many workers were undereducated for their jobs.
Gross balance obtained in 1950 for jobs and workers with higher edu
cation. The proportion of jobs requiring college probably did not increasenearly as rapidly as the proportion of the labour force with college edu
cation in the period 1950-64. It was the fear of such a trend that led
Harris and others to announce an impending glut ot college graduates inthe 1950s, but the period 1949-59 saw a widening of earnings differen
tials between college graduates and highschool graduates rather than
the predicted narrowing. Thus far the surplus of college graduates hasnot appeared.

The large numbers of university graduates who enter business astrainees, accountants and salesmen show the close interdependence
between higher education and business in the United States. While large
numbers of graduates in most speoialties enter business, degrees such
as engineering, and business and commerce have the largest proportions.About one fifth of all merits first degrees and almost one tenth of master Is
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or second professional degrees a,re in business and commerce. The
average earnings of graduates in business are high relative both to the
earnings of non-graduates and to the earnings of graduates not in busi-
ness. There seems little reason to doubt that business pays premiums
for graduates and goes to great lengths to recruit even, non-technical
graduates. It is sometimes alleged that much of the hiring of graduates
for business is conspicuous consumption, but this can explain only a tiny
fraction of the market for graduates. It is possiole that business uses
college graduation as a measure of motivation and perseverance. On the
assumption that most high school graduates with high intelligence and good
motivation will graduate, many businesses restrict recruitment for jobs
that lead to management to graduates. The assumption is approximately
correct, since entry to college is usually open to most students of even
modest intelligence on a part-time or night-school basis, or even full-time,
if only their desire is strong enough. One result of this kind of selection
process is the progressive limitation of opportunities for business leader-
ship to persons with higher education, whether or not it is the relevant
selection criterion.

VI. Response in the United Kingdom

There is no manpower plan that establishes detailed occupational
needs in the United Kingdom, although special occupations such as physi-
cians, teachers, and engineers have had targets pioposed for them. The
social rate of return on investment in higher education is somewhat lower
than the rate of return on investment in secondary education, suggesting
that funds should be directed toward expanding education from ages 15
to 18 rather than to expanding highel education. Nevertheless, the private
rate of return on higher education is quite high, and it is to be expected
that an excess demand for places in higher education by qualified school
leavers w;li continue. There is a general belief that shortage exist in
certain occupations in terms of salary changes, vacancies, and national
goals, but not in terms of qualifications. There has been improvement in
the qualifications of most high level occupations.

The major way in which national needs are comniunicated to the
higher educational system is through negotiations between the Treasury
on the one hand and the Department of Education and Science and the
University Grants Committee on the other. The Treastxry decides the
amounts to go to the universities and other higher educational institutions,
and the UGC decides -tow the universities' grant is to be portioned among
the universities. The UGC accepts a responsibility for responding to
national needs, but retains a considerable degre of freedom in interpreting
what the needs are. British observers view the delegation of allocational
authority from government to the UGC as a marvellous social intention,
but the advantages of a university being dictated to by its competitors
rather than the government are not always obvious. Universities rely on
the government grant, and they lack capacity to finance their own expan-
sion. The national grant is never sufficient because the British govern-
ment is always short of money. This is because it has nationalised,
socialised, or assumed responsibility for the activities of education,
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medecine, housing, and power that have high income elasticity of demandin almost all countries, Since all these activities are heavily subsidised,often with zero costs charged to the consumer, consumers want morethan they can have. The chronic excess demand for services priced
under the price that would be paid in the market is most striking in high
er education. Because of the excess demand for places in higher education, students have te take what they are given, rather than what they
want. As the proportion of qualified school leavers attending universitycontracted during the 1950s , the proportion of students attending teacher
training colleges and further education increased. This does not reflect
a decreasing taste for university education but limited capacity. In such
a, system, the central authorities should be able to obtain just about the
distribution cf higher qualifications they wish by regulating the number of
places available. The fact that this has not been done in the TJniteci
Kingdom probably reflects past misunderstanding of the demand for higher
education, rather than scruples about interfering with student choices.

There have been substantial.changes in the distribution of qualifi
cations between different specialties in the British higher educationalsystem. The proportions of pure science and applied science among alldegrees have increased, and the proportion of medical degrees hasdecreased. The proportion of teachers in all higher educational qualifications has increased. Within the facules there has been much lessresponse in the various specialties. The changes have reflected the spend-.ing decisions of government and the UGC.

The British higher educational system, and especially the universities, makes few admission erro rs and many rejection erro rs . Most ofthe rejection errors are made in secondary school, rather than by theuniversities, bat the result is the same. Too few able students receive
higher education, especially workingclass children.

Cost variats among institutions of the same kind are relatively
small, although students at Oxford and Cambridge receive more expensiveeducations than those in other universities, and students in the richOxbridge colleges receive more expensive educations than those in thepoor Oxbridge colleges,

The duration of training in British higher edrcation is shorter thanin any country with comparable standards , but the excess demand forplaces leads many students to try for admission in more than one year,and this creates delays. The pace of education is probably too fast for
many secondary school students, and tMs may be related to the excessively low proportions of able students whc achieve five 110If level passes.Many colleges of education students belive their training is too long.Complaints of overspecialisation are frequently directed againstBritish higher education and secondary education after Hon level. Nocountry has so specialised a system. At age 16 most students chooseeither arts or sciences for the three or more subjects they study foritAft level, and very few mix arts and sciences. Few universities (exceptin Scotland) have a general course that permits students to choose eitheran arts or a science major after a first year. Students are usuallyadmitted to a faculty or even a department as firstyear students and
transfers are usually quite difficult. The Robbins Report criticised overspecialisation and made its recommendation for expansion of universityeducation conditional on the increase i the number of more gene'ral orjoint honours degrees.
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Offi,ial response to needs has been slow. The government did not
respond increased needs or increased student qualifications for an
extended peri.d in the 1950s. However, institut:nnal response to changes
in allocations has been very rapid, and student response similarly rapid
because of the general excess demand for places.

Science

There is no obvious shortage of scientists ii the United Kingdom,
if shortage is measured by market, criteria of salary xise, salary level or
job vacancies. The ratio of scientists to total employment is lower than
in several other countries, such as the United States, but this reflects
the lower level of expenditures on research, rather than market shortage.
The belief that the United Kingdom should employ more scientists to do
various things suggests an "unmet need" (in Jewkes I phrase) rather
than a "shortage". The xnarket situation has been in fairly close balance
since the 1950s and this balance is expected to continue in the immediate
future.

Salary data are not available for making extensive comparisons of
the earnings a scientists and others. In 1955-56, scientists appeared to
earn less than the professions , while in the early 1960s qualified chemists
earned about the same as graduate engineers. It seems likely that engi
neers I earnings have increased somewhat more over the past decade
than scientists! salaries. A very large proportion of scientists are
employed by schools, universities, and government, and this has proba
bly slowed down the rate a increase of scientists I average earnings.

About one fourth of the university students in the United Kingdom
study science, and onefifth study technology. About one half of the "A"
level passes in recent years are in science and mathematics, Thus the
British higher educational system is strongly concentrated in science.
Postgraduate education in science is of growing importance. Almost three
tenths of those taking science degrees go on to further work.

By its own standards, British higher education is quite efficient in
the selection of science students. There are few dropouts and this is
true also of graduates, for most of them find work in sciencerelated
fields. It is commonly believed that there are not enough able students
for physical science places, but there is strong opposition te lowering
admission standards. The grammar schools usually encourage able students
to do pure science. Science gets a very large fraction of the most able
British students.

Engineers

The shortage of engineers in the United ICingdom has persisted for
a number of years: despite this the number of engineering graduates has
not increased as fast as the number of scientific graduates. Engineering
graduates earn about the same as cnemistxy and physics graduates.
Qualified engineers in 1955-56 averaged less than any other profession
studied except architects. Earnings at ages 30 to 34 were higher than
accountants, barristers, solicitors (Scotland), architects and surveyors,
but earnings did not increase as much with age for enginenrs as in most
of the professions. Over the period 1955-64 eragineers1 earnings increased
more rapidly than any other group studied and this indicates a shortage
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by the economic return criterion, but the number of engineering graduates
and non-degree qualifications have not increased, as much as other spe-cialties, such as science.

About 60 per cent of British engineers are not university graduates,
so that earnings of qualified engineers might be expected to he lower
than earnings of graduate occupations. Graduate engineers earn somewhatmore on the average than non--graduate engineers.

The proportion of all new engineers qualified by txniversity graduationhas risen ovor the past decade, despite the decline in the proportion of
qualified second.ary students entering universities. Thus during a period
when proportionately more persons might be expected to pursue non-
university routes to qualification if there were really an intense market
need for engineers, the reverse has occurred. The number of engineer-
ing graduates and new qualifications increased somewhat more slowly
than the number of science graduates, although more rapidly than the
number of all graduates. The system responded to the needs of the
economy for trained manpower, but engineering education did not expandrapidly enough, either in universities or in further education.

The best engineering students usually follow the straight-fol Ararduniversity degree programme. Here there are few dropouts. Probably
the next best group now study for the Diploma in Tectmo logy under a
"sandwich" course, which alternates study with work. Other _routes to
qualification include the Higher National Diploma and the Higher National
Certificate and the institutional associateships that e.re gained by exami-
nation. The largely part-time nature of much of the work and study
toward qualification may oe very inefficient. Completion rates are hardlylow outside the honours degree level courses. Many of the 9 ablestudents who follow the part-time path to qtxalification might 1_ fit fromstudy or a sandwich course, but becau aeetse they do : rxni-versity standards must pursue part-time courses that probat wer the
probabilities of completion even more. The importance of .al and
regional technical colleges and the established technical and J.:lino logicalsyllabi as an educational resource cannot be exaggerated.

The problem of over-specialisation and obsolescence c echnologi-cal education is serious everywhere, but the structure of dish educationfor engineers makes aditxstments somewhat slower than mig t be desirable.Since the examiners and teachers are separate, fairness usually requires
that content revision proceed slowly. The brief duration of engineering
studies requires that very little other than engineering proper be taught.It is usually assumed tna the student will have had most of the science
and mathematics he needs before he enters engineering training proper.

Physicians

The shortage of physicians in the United Kingdom is shown by
vacancies and norms rather than by a rise in earnings. Physiciansl
earnings have fallen in dollars of constant purchasing power and relati-
vely since the early post-war period. There is no excess capacity in
medical schools, and the qtxaHfications of medical students are quite high.
Even so, there are areas in which it is difficult to find a physician willing
to add patients to his panel, physicians with more patients than they want,
frequent complaints ot overwork, and waiting lists for admission to hospi-
tals for delavable stxrge-cy. The UGC has termed the situation "a critical
shortage of doctors". The shortage will get worse.
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The inability of the available resources to provide as much medical
care as the population wants at the zero price imposed by the current
organisation suggests a shortage. ObviouslY if prices were higher the
quantity demanded would be lower, but there is little question that a
genuine shortage exists to-day.

The lack of capacity to train more physicians is the result of a
deliberate policy decision. As in most higher education, there is excess
demand for medical places, but there is a bottleneck in physical accomo-
dation in preclinical years. The proportion of medicine in all first degrees
fell from 12 per cent in 1953-54 to 7 per cent in 1963-64. The number
of new physicians will increase very slowly for the next few years. This
is because the Ai llink Committee in 1957 recon,..,,en r
reduction in medical student intake to avoid an impending sui.plus of phy-
sicians. The number of students drorl ed the next year. In July, 1961,
the Ministry of Health rzeversed the recommendation.

Over the past half-century the system showed a remarkable capa-
city to expand medical training. Since World. War II, training has increas-
ed amid great difficulties. The major constraint is simply one of inadequate
funds for expansion. The educational system has not been responsive to
needs during the post-war period because government has not placed a
very high priority on the expansion of medical school facilities.

Teachers

The British teacher shortage is both quantitative and qualitative.
More and better graduates are needed in secondary schools. More
teachers are needed to meet legal maximum class sizes. The shortage
is expected to continue in the future. Despite the rapid growth of second-
ary school enrolments and the relatively slow growth of university and
training college enrolments, the quality of British teachers has improved
when measured by conventional qualification standards. An increasing
proportion of graduate teachers have received teacher training and the
duration of training for non-graduate teachers has been increased from
two to three years.

The teacher shortage is readily measured in terms of numbers
necessary to meet specified standards. in 1963, an estimated 9,600
teachers were required to reduce maximum junior class size to 40, and
30,100 teachers were required to reduce the maximum senior class size
to 30.

The shortage is concentrated in certain specialties, such as mathe-
matics and science. Existing salary schedules a.re not high enough to
attract good quality science graduates and there is little support for diffe-
rentials for science graduates to make teaching competitive. Considering
the very large proportion of sixth form students who specialise in science,
the shortage is likely to contribute to the shortage of scientists a.nd
engineers by making scientific studies less attractive and harder to enter
for future university students. The lack of attraction of science teaching
for mathematics and science graduates may be inferred from the low
classes of .tegrees of graduates entering teaching. About one fifth of the
persons wit). scientific and engineering qualifications in 1961 were teaching.
A survey oi 1949-50 university graduates showed that only 7 per cent
a first-clas $ honours degrees in science entered teaching as compared
to 17 per c 3nt of first-class honours degrees in arts. A larger proportion
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of science teachers (9 per cent) than of nenscience teachers (6 percent) left leaching during the period 1950-54.
Teaching cannot compete with salary or other attractions with uni

versities, government, and industry for the best science graduates.
Comparisons are complicated, but graduate teachers I salaries have probably net grown as rapidly as those in many other occupations. Never
theless, teaching still draws many university graduates. Salaries forteachers from training college are apparently attractive enough to inducea considerable excess demand for places in training college by qualifiedapplicants. During the period 1955-62, the proportion of training collegeentrants with two or more 11A.11 level passes increased from 16 to 40per cent for boys and from 19 to 38 per cent for girls. This markedimprovement in entrance qualifications is a result of the growth of the
number of school leavers with such qualifications and the much slowergrowth of university places. The training colleges increased their proportion of all school leavers with two or more 11All level passes from9 to 14 per cent over the period 1955-61 because the proportion ofsuch school leavers entering university fell from 70 to 57 per cent. Thechannels by which teaching needs reach the colleges of education arequite direct, since local educational authorities administer both schoolsand colleges of education. The channnl to the universities is hardly lessdirect, since about one fouzth of university graduates enter teaching.Response inevitably lags, however, since training takes time. Plans toexpand teacher training and university education must be taken well inadvance of needs. There is good opportunity' for predicting needs, sincepupils enter school at age 5 and are legally required to attend until age15. Despite the apparent ease of prediction, however, the failure of theexpected decline in birth rate to occur in the 1950s led to an underestimate of future teacher needs (as well as physician needs). Responseto forecasts requires funds, however, and unless responsible governmentauthority makes the funds available, there is no way for the training institutions to respond on their own.

The efficiency of selection of teachers is quite low in the UnitedKingdom. While there is a good completion rate among students beginninguniversity and college, there is a substantial wastage. For men thewastage is probably of little importance, since bollege and universityserve a general tralning function rather than a specific teachertrainingfunction; for women the wastage represents a major loss of resoul:ces.To .weasure how high the wastage is, we may use the targets proposedby the National Institute of Economic and Social Research. To obtainthe net increase of 189,000 teachers needed in the period 1965-75,122,000 men and 67,000 women are needed. To obtain these, it is
necessary to train 1.98,000 men and 330,000 women.

Training cost is relatively high in the United Kingdom, especiallyin terms of government outlay. To provide annual subsistence grants ofseveral hundred pounds to girls who will teach for only a few years isobviOusly wasteful when large numbers of qualified male students cannotenter fulltime higher education because facilities are lacking.
Other occupations
In addition to the four major occupations discussed above, highereducation has the responsibility of meeting manpower needs for technicians,medical workers other than physicians, social workers and business.
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The problems of training technicians are closely related to engineer
ing problems. To a considerable degree technicians and engineers are
substitutable, although prejudices often lead to the assignment of tasks to
engineers that could be performed as well or better by- technicians.

In a similar way the use of medical auxiliaries can increase the
productivity of physicians as has occurred in the United States. In the
United Kingdom, however, the general practitioner is not Med into the
hospitalbased health centre as in common in the United States, so that
the possibilities for substitution and supplementation by nurses, technicians,
and social workers is less. The increase of the physicianpatient ratio
in recent years has made the need to economise on physicians' services
less pressing than it will be in the future when the ratio will fall.

The shortage of dentists is a problem of long standing. They are
paid as well as general practitio'aers, but only recently/ have all training
places been filled. In Europe only the Netherlands has a smaller ratio
of dentists to patients than the United Kingdom. When the ratio of one
dentist for every 3,700 population is combined with the highest per caput
consumption of confectionery in the world, the result may very well be
the world's worst teeth.

The training of workers for executive and administrative positiors
in business has only recently begun to receive the attention of universities.
Postgraduate business schools at London and Manchester can be expec
ted to provide the kind of sophisticated administrative training that Harvard,
M. I. T. , Carnegie Tech. , and other American universities have long
provided. The training of the mass of middle management is likely to
remain th - property and responsibility of private groups that set the
syllabi and of technical colleges that provide the training f--;r the wide
variety of diplomas, certificates, memberships and associateships in a
large number of business specialties. The specialisation provided in the
programme usually begins as early as age 15 or 16, and in some ins
tances the training amounts to little more than }the memorising of trade
practice, jargon and traditions. I doubt that this degree of specialisation
is desirable, or that it can Produce enough geod to outweigh its probable
effect in reducing the r ate of innovation and imitation of best practice
elsewhere.

VII. Summary and conclusions

If we consider the performance of higher education in terms of
decades, we must conclude that higher education in both the United
Kingdom and the United States has responded to economic needs. The
earnings differentials associated with higher education have sh,wn a
secular decrease; the proportions of the labour forces with degrens have
increased steadily; the numbers of persons with qualifications in medicine,
science, engineering and teaching have grown rapidly. The shortages of
particular occupations that require higher education have been temporary
except in certain instances where intentionalrestriction was practised. In
terms of shortages definable in labour market response higher education
in both countries has served well. This is especially remarkable in that
neither system was designed or is ,arrently managed to meet broad
economic needs for trained manpower.
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If we measure performance by criteria Gther than those of the
labour market, the perforsiance appears at first sight to be unsatisfactory
in both countries. Many critics assert there are not enough physicians,
scientists or engineers. Unless these assertions lead to spending pro-
grammes which create effective demand, however, there is no reason
to believe that institutions of higher education should respond to these
"needs". The growth of manpower planning in both countries will prob-
ably lead to more instances of converting norms into action programmes
(as with medicine in the United States and teaching in the United Kingdom).
Until this occurs higher education should not be criticised because it does
not produce enough people in some occupation. Institutions that are re-
sponsive to student wishes (as in the United States) provide the training
students want, and institutions responsive to government agencies (as in
the United Kingdom) do what the government wants. With few exceptions,
failure of American institutions to meet needs results from the unwilling-
ness of students to enter training in the needed occupations, while in
most instances failure of British institutions to meet needs results from
the failure of the British government to provide funds for expansion.

Some exceptions are worth xnentiordng. _A..rnerican medical schools
have failed to expand because they feared the American Medical Asso-
ciation which has conducted a campaign ostensibly to "improve standards"
but in fact to limit entry to medicine. Most schools were prompted to go
along with the AMA in this effort because it was easier and money was
hard to get, but the medical schools failed to support Presidents Truman
aindKennedy, who wanted to provide funds for additional training cape.-

British failures to respond that are attributable prhnarily to internal
decisions and student attitudes are the failures of engineering and dentistry
to expand fast enough to elixninate shortages. There were (at least until
fairly recently) vacancies for students. The failure to expand higher edu-
cation, medical training and teacher training resulted from attempts at
spending cuts and over-eager response to population forecasts that proved
too low.

A striking contrast in attitt5de toward responsiveness and expansion
is observable between American and British academics. Americans are
accustomed to responding to the demands of students and employers.
Many do not like it, but believe the only possible alternative is to be re-
sponsive to government planning which they like even less. They also
usually accept the idea that "more means worse", but they often believe
their own institution is getting better. Many British academics act as if
they were autonomous, but in fact the UGC exercises a considerable
degree of control over salaries, slut? lects and programme costs. Many
British academics believe more inevitably means worse.

It is possible for British higher education to expand rapidly without
a reduction in quality of education, but the new students must be drawn
from the able children of working class parents. To do this may reprire
a change in the system of student aid. The large dropout among the most
able working class children occurs between "0" level and "A" level.

The lack of money for expansion has strikingly differen: effects in
the United Kingdom and in the United States. Expansion occurs anyway
in the United States, but quality suffers. Iftw sider that the Federal
government made no important ffnancial corral to higher education,
the expansion of the postwar period and the improvement in the quality of
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many institutions appears quite remarkable. But choice is the student's.
He picks his course, and departments must cater to his wishes. Most
.A.merican students want a general education and do not want to specialise.
Many want to change majors and careers in the middle of college.

The lack of money for higher education in the United Kingdom re...
stricted g (:)w-th during the 1950s. The proportion of qualified school leavers
entering higher education has fallen over the past decade, and the pro
portion entering university has fallen even more. The surplus of potential
students made it possible for a university to get students to Et the courses
it wished to teach. In turn, this has led the government to consider that
the courses offered should conform to economic needs rather than academic
whims.

The expansion of higher education in the United Kingdom is not
likely to occur fast enough for there to he a surplus of places, but the
competition for good students will always be present. The attraction of
general firstyear courses appears to be considerable, and this suggests
that Many British students want more general education. The growth of
joint honours courses after general first years seems inevitable. In one
new university 30 per cent of the students changed the subjects they
intended to read after a general first year. The growth of general edu
cation on the pattern joint honours degrees is a form of response to

economic needs. It is in business and in teaching that demand for non
scientific graduates is likely to be greatest in the coming decades, and
for these areas general education is often more suitable than highly spe
cialised education.

The problem of responsiveness to training needs is political and
financial. In the past, American universities responded to the desire of
students, state governments, and donors to spend on specific subjects.
In the United Kingdom only one man could decide to spend more on
education: the Chancellor of the Exchequer. As a result, in coming
decades the United States must live with manpower shortages resulting
from its failure to plan foa. the educational needs of the economy. The
United Kingdom must live with the results of its inadequate planning.

In the future much of the power of decision and responses in the
United States (as now in the United Kingdom) will be in the hands of
,governxnent. The increasing places in higher education consistent both
with manpower needs and with the wishes of students must be better
planned than in the past. Planning must be more responsive to general
longrange economic plans and must be continually revised in the light of
new developments.
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SOME ASPECTS OF THE OPERATION OF THE
LABOUR MARKET FOR HIGHLY QUALIFIED

PERSONNEL

Summary paper prepared by the
Secretariat of OECD on the basis of studies by

the Manpower and Social Affairs Directorate OECD and
L. Levine, former/v Director of the United States

Employment Service

I. The role of the public employment service in the labour market for
higher level occupations

Introduction

The paper deals with the labour market in ISCO groups 0 (Pro-
fessional, Technical and Related Workers) and I (Admhtistrative, Execu-
tive and Managerial Workers) , and with ;iew entrants who might reason-
ably enter these groups, i.e. those with education beyond the normal
secondary school. It is based on material supplied by the authorities in
France, the Federal Republic of Germany, the Netherlands, Sweden,
the United Kingdom and the United States.

The groups concerned have certain characteristics which distinguish
them from the majority of the population. In general they have more to
give to, and demand more from, their job and represent a bigger invest-
ment in training both by the community and the employer. The geographical
spread of the labour market is much wider and more knowledge is needed
to evaluate their quali6cationge. These qualiBoations in turn may be the
result of formal education or experience or a mixture of the two, and it
is a valid question to what extent these elements are interchangeable.
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Mechanisms of the market are (a) f.ormal (b) informal. The former
include:

) The Public Employment Service;
(ii) Appointments services run by professional associations for

their members;
(iii) Appointments services controlled by educational establishments;
(iv) Feepaying private agencies including management consultants.

The latter consist largely of press advertisement and personal
recommendation.

The _public employment s ervice

In all six countries there is a free governmentcontrolled service
which carries out placing operations, the great majority of which concern
occupations below the level we are discussing. Nowhere is registration
by the applicant or notification of vacancies by the employer compulsory,
nAohough in Germany and Sweden the public -"rvice has a near monopoly
of formal placing activities. It is n e ssary here to consider how the
service for the groups we are considering differs froxa that given to
lowerlevel occupatio- s by the ordinary network of local offices.

Organisation

TI
wor'
oE
pe
sp
ordinary

^ystem in the European countries is to devote to this
na of the regional head offices or of the larger local
there are quite sxnall central offices for high level

Frankfurt and the Hague 'The United States has
in ten large cities with a nation,. learance system linking

local offices in espect of their professional and mana.gerial
Sweden and the United States there are separate
Headquarters dealing with problems related to

vacancies only. Also,
administrative sections
these groups.

Thus all countries have found it necessary to set up special units
of some kind, usually with improved premises, beeause of the social
prejudices of the applicants, the geographical spread of the market, and
the higher quality of staff required. The degree of specialization is most
marked in large centres of population and is based on occupational and
educational rather than industrial criteria. A problem here is that whe.e
as large units covering wide areas tend to find it difficult to give the

in
at

appropriate personal attention to each case small ones, on the
cannot be allocated sufficient high quality resources.

Level

contrary,

Everywhere the number of placings in really top level -,nsitions is
low; only at the Frankfurt special of 5ce can it be said to be ,,Ignificant.
The usual traffic is in occupations towards the lower end of the groups
cogicerned. All countries experience great difficulty in placing the un
employed older executive, and it is feared that this task, which is peculiar
to the public service, is likely to increale with technological change .
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New entrants

The service deals with these everywhere, usually in active co
operation with the educational authorities. The special units mentioned
above are entrusted with thii.s duty in theory but there is a tendency for
ordinary local offices to take a greater share of the in.terviewing. Work
with new entrants has a threefold importance: to the applicant in that he
has access to authentic nationwide and unbiased iqformation, to the
community in that an objective attempt is made to place expensivelytrain_.d
manpower where it will be used to the best advantage, and to the service
in that the opportunity of offering good new ra.w material increases its
prestige with employers.

Methods of work

These are generally the same as for the service in general; the
principal characteristic of work with the groups concerned is the high
degree of individual treatment necessary. We may note:

(1) Information gathered from the applicant is more comprehensive,
and the original form which is the basis of the file is usually
completed by the applicant himself, so that at the employment
interview more time can be devoted to personal discussion.
Advice is an important feature, especially with new entrants.

(ii) More data are acquired about the vacancies, and more syste
matic followup of submissions carried out. The specification
of a job orller often changes during its currency and many
referrals may be necessary. There are special programmes
for making speculative submissions of applicants to possible
firms, usually through the issue of lists or booklets containing
particulars of promising candidates.

(iii) Wide clearance facilities are a feature of the public employment
ser-vice and the exploitation of this calls for efficient methods of
communication. Usually copies of application and vacancy forms
are exchanged between offices and often also applicant and
vacancy lista are compiled and circulated. When total numbers
are small, the former method has the advantage of flexibility
and ease of amendmeM, but otherwise lists are economical,
need no sorting, and if printed can be used for issue to the
public as well as internally by the staff. In four countries telex
is used between offices, and in Germany for communication with
certain firms alsc.
An experiment has been made in the US to link the telex sys
tem with a computer so that job and applicant information fed
in from a distance can be classified and compared overnight.
All countries make some attempt to use television and radio,
but in every case expense limits the extent to which this can
be done. Its value is recognised as a. matter of policy,
especially in the US.
All labour market authorities are responsible for the publication
of manpower statistics but ntiltreke are these designed so as
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to be of benefit not only to the outside econohlist bht also inter-
nally to the service. Inforrnation properly classined by occupa-
tion and level would be iciralt.table for Practical use by coun-
sellors and placing officerS

Staffing

The high degree of indivichiality Of work with higher.-grade ?ersonnel
(more detailed information, importance of advice, number of submissions)
is directly reflected in the greater axneunt of staff-time needed for each
case. This is recognised by tile cou; tries and, in Germany, Sweden,
the United Kingdom and the United Otates, more generous work-load
coefficients are allowed.

Except at the special office in Vra.nkfurt, where only staff with
academic or technical qualincations are in post, the officers on higher-
grade work are not of a different category of education from the others.
The general opinion is that such chaise are within the competence of the
best of the ordinary experienced staff - It would seem, however, that for
suecess in this field ability to deal on equal, or nearly equal, terms with
both applicant and employer is a. rlcOat:3ity, 2.7.1d LI t,aff with only the usual
secondary school education are to be employed then a fair amount of
specialized in-service training is called for.. However, nowhere does
such training consist of more than alsort courses, and it may well be
asked whether in the circumstahce% these are sufficient to give the wide
range of knowledge (about laboUr rnarket, conditions, professional require-
ments, and psychological characteristics) required og an officer dealing
with higher-grade personnel.

Salaries for officers engaged on this work tend to be slightly higher
than for the other placing staff. Only in the Netherlands, ho wever
are they thought to compare reasoaably with those engaged on not dissi-
milar duties in private industry-

Allocation of resources

Ultimately the amount of resoUrces anotted bY the service
in tl-Bis field depends on the importance in which it is held re
total available. The two main considerations are;

Economic: the neceSeity of deploying valuable human
the beet advantage,

(ii) Social: the importance to the individual of advancement -via
change of employment, and his right of access to free and
authentic information and advice when Making a choice.

ability to

However since this work is verY time-consuming and therefore
expensive it is a vulnerable target for economy Measures when extra-
neous political pressures are Put co the public enaployment eervice to
cut down its expenditure; du ng the fifties all cottntries could show
examples of this.
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Other mechanisms of the market

Appointments services run by professional associations
The,le are not significant in Germany, Sweden and the Nether-
lands, and in the .5rst two placing activities by them are
allowed only after authorization by the public employment service
authorities. In France, the UK and the USA, however, theyare important.

(ii) University Appointments Boards and similar bodies
The same applies. There are such boards in the Netherlands
but they are especially important in the UK n d USA.

(iii) Private agencies operating for profit
These are forbidden in Germany, the Netherlands, Sweden
and Fra.nce, although in the last country the law is hardly
enforced. They are important in the UK. and the USA a.nd
often penetrate to the top levels there. Management consultants
performing placement work under -_-over of their principal acti-
vities are flourishing, everywhere, -or even in the countries
where this is legally forbidden it is difficult to prevent.

(iv ) Informal means
Advertising, in both the public pre-s and professionbl journals,
and personal recommendation are all countries, even those
where the formal mechanisms are ,< t highly developed, much
the most, important mechanisms of . zruitment for the groups
we are discussing, and this trend seems to become more pro-
nounced the higher up the occupational la.d.der one goes.

Conclusions

In all developed countries there has been a vast g wth in tecindcal
education and employment. At present this expanding labour market is
served largely by informal mechanisms. How far the public employment
service should seek to penetrate it is a policy question to be decided on
economic, social and administrative grounds, but it is certain thet if it
is to do so effectively everything hinges on the allocation of sufficient
resources. There is no magic formula; the secret of success lies simply
in the provision of a high quality staft in adequate numbers with modern
facilities and enough time to devote to their work.
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II. Placement mechanisms for highly-qualified personnel in the United
States

Introductory remarks

Mr. . Levine, who considers that a more satisfactory title for this
paper would be ',Economic Considerations for the Utilization of Highly
Qualified Personnel', confines his sublect to those qualified in science
and engineering, and executives formulating policy decisions which affect
those so qualified, in the United States of America. He stresses the
difficulties caused by anomalies in occupational classification and the gene-
ral paucity of information in the field, leading to the drawing of conclu-
sions from inadequate data.

Manpower significance of present day science and technology

Modern standards of living are based on technology, and the pres-
tige of the scientist and engineer increases with the economic development
of the country employing them. The time interval between the discovery
and exploitation of any scientific invention is steadily decreasing.

Some o the highest returns on capital are found in ..,ducation, but
tile initial cost of the investment is high and the period of realization
long. Growth in such expenditure has been maaRive over the past twentyyears.

The specialized knowledge of the scientist or engineer is needed to
assist those responsible for administration, yet the combination of techni-
cal and managerial skill is difficult to find. It has been said that the
scientist is ill-equipped in the exercise of leadership; this has led to the
view that his education and training should be broadened.

En_ allocation of highly-qualified personnel

There has been a marked increase in employment of technical and
professional workers since the war. This growth is attributable to policy
in the public secter rather than the normal civilian market forces. Not
only does the government employ a substantial number of scientists and
engineers directly but by financing research and development on a massive
scale controls the greater part of those elsewhere. This support is over-
whelmingly in favour of applied research and development, and may be
distorting thie true function of the universities by inducing academic staffto leave basic research and teaching.

P rivate industry is generally more generous with both salaries and
expenSes than teaching and government service, in which the securityof tenure is no longer the attraction it once was. Government service is
often used as a stepping-off point for the young graduate and leads to a
high turnover there among those with a few years experience.

Despite the general upward trend of employment, there have been
ffuetuations and even some layoffs. Aerospace, on government contract,is especially vulnerable and three years ago many aeronautical engineers,
until then in high demand, were suddenly displaced. It was found in this
case that the most highly sophisticekteA technologists were the most difficult
to replace, and that other efriploy:Pspfleferred new recruits or men with
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more general experience; former defence workers were unpopular with
commercial firms not only because of over-specialization but also because
of lack of cost-consciousness and an acquired disinclination to tackle
difficulties positively.

Determining the supply of professional and scientific manpower

The subject is prominent in public discussion. Supply is usually
assumed to be insufficient, but there is little positive evidence that this isnecessarily so. It varies widely according to place and time.

The content 2of education tends to be determined by student precon-
ceptions and pressure from the central government rather than by economic
factors. Young people may be deterred from entry to scientific and engi-.
neering professions by rumours of insecurity of employment and of thelack of a proper ladder of advancement. Better vocational guidance at
elementary and high-school level is called for - lack of it may have con-
tributed to the recent high numbers of dropouts in subsequent higher
education. Counsellors would be greatly assisted by the provision of
manpower estimates properly classified by education and

The long period of training permits an estimate of tI.L.r Armbers like-
ly to graduate but also prevents the meetina- of short-term deficiencies by
expansion of education. The position is frkrther complIcated by the like-
lihood of completely new professions arising between the traditional
disciplines.

Nature of requirements for professional and scientific manpower

Since most requirements are determined by policy in the public
sector ordinary considerations of supply and demand are not relevant.
P rofessional societies , when consulted, have tended to overestimate the
d-Irre.nd. Overestimating is also caused by firms concentrating on the
recruitment of new graduatea and paying insufficient attention to the possi...
bility of retraining and reallocating existing staff.

In spite of the difffculties, attempts to estimate requirer
being made. Those for the long-term are usually based on forecasts of
economic growth on the one hand and demographic projections on the
other. The :.najor defect of this approach is that it is so broad as to
allow wide e.n-or in specific cases. Moreover, since normal movementsof the market economy and consumer spending have little meaning in such
fields as aerospace and defence, recourse is necessary to analysia of
past experience followed by intelligent guesswork.

Whilst it is accepted that many imponderables, such as changes in
the international situation and unforeseen developments in basic scientific
thought, exist to upset calculation of estimates, the government should
collect and disaeminate more detailed manpower information and require
its own departments to prepare detailed estimates of requirements, giving
due consideration to both their own needs and those of concerns under
their financial influence. This would greatly increase accuracy and serve
as a model outside the public sector. Better techniques of collection and
analyais of manpower information are essential if trends are to be discern-
ed and margins cf error narrowed.
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The market and placement mechanisms for scientists and engineers
The methods by which high-level people End ,;obs are haphazard.Traditional concepts of work and vocation shape their behaviour and theirattitude to such matters as mobility and use of bargaining power. In anacademic er:vironment even the access to employment information isguarded.
Mechanisms are largely irformal, although there has been a slighttrend towards the use of formal means on the part of employers. Con-cern for the preservation of professional dignity leads the applicant to,avoid the appearance of urgency in his search at all costs.Formal mechanisms have not expanded in step with the increase inhigher education. Essentials for success on their part are the maintenanceof conlidentiality, opportunity for face-to-face interviews, nation-wideclearance.
Placement mechanisms for new graduates differ from those forexperienced staff. Activity for the former is centred on the campus,with college placement officers, individual professors and recruitersworking directly for employers playing the largest role.Other means of re,truitment are advertising, private agencies tfeespaid by the Erm) and directly on introduction by those already employed.The public employment service, though used mostly by the unemployed,is nevertheless the faptest growing of all formal mechanisms. In generalit may be said that there is too much labour-piracy and unnecessary turn-over, which precludes the taking of genuinely constructive steps such asincreasing thp number of supporting state and re-allocating duties amongthose already in post.

Policies and programmes for utilization of pro' ssiona' ticpersonnel

Many O. ,.'114.10/.., and engineers are not being used to the f :al extentof their capabilities, to the disadvantage of both themselves and thecommunity.
The fire form of misuse is the denial of opportunity for employmentor progress for reasons unrelated to competence or performance. Obvioueexamp-es are discrimination because of race or sex. The second is,nernoyment. Dislocation in high level occupations is especially seriousbecause (i) it is a waste of a very high cost inve-tment, (ii) it bringsdisproportionately high personal hardship as a result of the wide gapDetwee D. previous salary and insurance benefit payable and (iii) the,octacle of it discourages young people from entering the professionconcerned. Engineers and scientists are often unemployed for long periodsif their experience has been narrowly specialized.

The third is under-employment, usually taking the form of assigningto the profeasi-rial man duties which do not require the exercise of hisk---_Dwledge and ability.
Management ris in_mediately responsible for the recruitment, assign-ment, motivation and ul5xnate realization of potential of its personnel. Itie important that (a) appropriate duties be correctly apportiorsd betweentechnologist and technician. The lines of Aemarcation are changing and theredo between the 7;wo -varies from industry to industry. The distinctionshould he based on duties rather than qualilications; and (b) the dangers
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of overspecialization, leading to technical obsolescence, are recognised.
Very common in defence industries, the latter shows up ever7where in
the competition between the new graduate and the experienced man.

The professional associations can assist by insisting on seniority
and retraining provisions and by paying special attention to the problems
of technical obsolescence. They have been active in fixing standards of
qualification but too often have been open to the charge of not being
sufficiently sensitive to the interests of their members, especially in timesof economic difficulty.

The universities should sponsor a creafive approach to re-education,
in the development of programmes, techniques and teaching staff, and
also to the problem of making initial education sufficiently adaptable tomeet subsequent changes in technology.

The Federal government acts as employer, awarder of contracts,and provider of direct services. As the largest single employer it has
ample scope for influence by good example in management practices.
The second function is paramount, and unfortunately there is little evidence
that manpower considerations are taken seridusly. The system of con-
tracts, coupled with unbalanced support of applied research and sudden
changes in defence policy, induces firms to overspecialize and to keep
reserves of qualified staff on duties below their capacity, thus contributing
to both the manpower deficit and technical obsolescence. In the award
of contracts, due consideration should be given to the location, divereiff-
cation of activity, and personnel policies of the firms tendering. Pro-
grammes should be planned in the long-term (as recommended in a
recent report of the National Academy of Science) and contractorswarned of coming changes.

Actual measures which could be undertaken by the government
directly, through the public employment service, include, besides tho
improvement of placing procedure, provision of improved access to com-
prehensive information on employment opportunities and of facilities for
expanding labour mobility and assistance with household removal.

The last item in particular is an area in which the public service
must give the lead. It hae a unique advantage in its nation-wide coverage.
Also some form of assistance in relocation (e.g. payment of removal
expenses and loans for house purchase) may well be appropriate to
government intervention, especially since the government stake in this
field is already so large.

Traditional US concepts lay emphasis on the importance of free
choice and private enterprise. There may be room for disagreement how
far the government ought to act directly. However a lead in the establish-
ment of more rational market mechanisms must be given and it would
seem an appropriate government responsibility to undertake this.
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THE PROGRAMME OF POSTCENSAL
STUDIES OF PROFESSIONAL AND TECHNICAL MANPOWER

IN THE UNITED STATES

by Robert W. Cain
National Science Foundation

I. Background and content

The need for data on the Nation/a resources of all types of man
power has become more urgent as an awareness grows that such infor
xnation is vital in planning and evaluating many economic, educational
and scientific policies and programmes in all sectors of the economy. In
particular, the concern regarding resources of highlevel manpower
required to carry out the multitude of tasks in science and technology
has been reflected in the National Science Foundation's programmes of
scientilic manpower studies. Theae programmes have 7.Deen in effect since
the establishment of the National Science Foundation more than P, e
ago, and, although the number and variety of studies a.nd surveys suppor
ted by the Foundation in recent years has been quite extensive, the
realisation that there is yet much to accomplish is present at all times.

The genesis of the Postcensal Studies Programme goes back to
195'7 when the Foundation, together with the Presidentis Committee on
Scientists and Engineers, appointed, a special advisory panel to review
requirements for scientific manpower data. In its report (1) issued in
1958, this panel found, not surprisingly, that on the whole, data on the

"A Program for National Information on Scientific and Technical
Personnel", NSF 58-28, National Science Foundation, 1958.
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number, demand, supply, utilisation, and other economic and social cha-
racteristics of scientific and technical personnel were not adequate for
formulating policies and undertaking programmes related to the welfare
and security of the Nation. Among the projects recommended as highly
urgent was "a special survey of a large sample of persons recorded in
the 1960 Census enumeration as college graduates or as persons current-
ly or last employed in acientific and technical positions, whether graduates
or not, to determine relationships between training and subsequent occu..
pationsn. It was reasoned that the 1960 Census would provide a rare
opportunity (not available again for possibly another 10 years) to obtain
valm...ble data directly a.nd efficiently from the individuals classed in
scientific and technical occupations regarding their demographic, economic
and social characteristics. /n addition, by surveying all types of college
graduates, regardless of occupation, comparable data would be provided
on other highly trained personnel in other professions (such as law and
medicine) , in the humanities, in business, and in managerial and admi-
nistrative positions in business and government as well as those current-
ly not in the labour force.

With the knowledge that Census Bureau data processing would have
available by 1962 a tape with the occupational sample information, the
National Science Foundation in 1960 began to consider,the feasibility of
undertaking such a major project, and requested that the National Opinion
Research Center, affiliated with el," University of Chicago, prepare a
planning statement on a aeries oi postcensal studies of scientific and pro-
fessional workers and college gradLates. A detailed planning statement
was prepared which provided the initial basis for the proposed studies.
During the first part of 1961, the Foundation, aware of the interests
and missions of other Federal agencies, initiated a series of meetings
with these agencies to acquaint them with the proposed studies and pro-
vide them with the opportx3nity to participate in or co-sponsor the nation-
wide survey under consideration. By late autumn, 1961, four other
Federal agencies - the US Office of Education, National Institutes of
Health, Bureau of Labour Statistics, and the Veterans Administration -
had made definite commitments to participate in the survey and provide
the necessary support.

Beginning in the spring of 1961, the National Opinion Research
Center with the aid and consultation of the National Science Foundation
and the Bureau of the Census began to develop a basic mail questionnaire
which would be used as the primary survey instrument for the Postcensal
Studies P rogram . The mechanics of the survey , including sample selec-
tion, pre-testing, data collection, processing and tabulation are described
below. Therefore, the content of the questionnaire will be discussed in
the remainder of this section.

The availability of a large sample based on the entire population
was a very attractive possibility for requesting information on an extreme-
ly wide variety of subjects which could well have covered numerous
economic, demographic, sociological, and psychological areas. The
temptation to run wild, so to speak, was held in check by the very
obvious realisation that the burden imposed on the respondents might be
such as to obviate any possible success in obtaining a meaningful rate
of response. In addition, of course, was the fact that the Foundation' s
programme of manpower studies, and those of others, provide data from
a variety of sources, much of which would both complement and supplement
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data derived through the Postcensal Studies Program. These manpower
studies include, among others, the National Register of Scientific and
Technicel Personnel, employment surveys of scientiEL: and technical
personnel in various economic sectors, follow-up studies of college
graduates, and pilot efforts dealing with the labour market behaviour and
mobility of persons in selected occupations.

Several major classes of people aomprised the universe included in
the survey. The largest class consist-:d of persons who were reported
as being in the experienced civilian 1...:bour force in specified professional
occupations in the 1960 Census (1). This included those who were
employed in the specified occupatic la and those who were unemployed,
but whose last job was in one of de selected occupations.

The original planning calle 1 for 33 professional occupationJ. Thrseof these were dropped (2) before the survey was taken, whereas
librarians were limited to those employed in public libraries and elemen--
tary or secondary schools, and sampled as separate groups. Thus there
were 31 distinct professional categories in the survey. These are listedin Table 1.

A second major class included in the survey comprised those persons
in the "experienced civilian labour force" in seven technical occupation
groups. The occupations included were designers, draftsmen, surveyors,
medical and dental technicians, electrical and electronic technicians, other
engineering and physical sciences technicians, and technicians not else-,where classified.

In addition to the two major classes of occupalions listed abov-e,
the survey included a sample of persons who had completed four or more
years of college. This last major class was subdivided into the following
groups. The first three groups were in the labour reserve (3) in 1960.
The three labour reserve groups covered:

1. Female, ages 20 to 54 years, with experience in one of the
selected professional or technical occupations;

2. Other persons with experience in one of the selected professional
or technical occupations;

( 1 )

(2)

(3)

For information on the classification of ocdupations in the 1960 Census,
see U.S. Bureau of the Census: "1960 Census of Population, Alpha-betical Index of Occupations and Industries", Revised Edition,
Washington, D.C., 19605 and its companion volume, U.S. Bureau of
the Census: "1960 Census of Population, Classified Index of Occupa-
tions and Industries", Washington, D.C., 1960. For information on
the definition of concepts used by the Bureau of the Census, see the
text in the following reports: "U. S. Census of Population: 1960,
Detailed Characteristics, United States Summary", Final Report PC
(1)-1D, Washington, D.C., 1963; and"U.S. Census of Population:
1960, Occupational Characteristics" , Final Report PC (2)-7A , Washing-ton, D.C., 1963.
Professional nurses, phamacists, and physicians and surgeons who
were employed by any level of government, but not working in hospitals.
In the 1960 Census the term labour reserve was used for those per-
sons who had worked sometime during the period of 1950 to 1960, but
were not in the labour force at the time of the Census.
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3. All persons in labour reserve with experience in occupations
not selected for the survey.

The pereons in the "experienced civilian labour force" who were
in occupations other than those selected for the survey were subdivided
into the following three groups:

1. Managers, officials, and proprietors (not elsewhere classified)
who were working in the following industries:
- Agriculture, forestry and fisheries;
- Mining;
- Construction;
- Manufacturing;
- Transportation, communications, and other public utilities;
- Enterf,ainxnen and recreation services;
- Professional and related services;
- Public administration.

2. Balance - Females, ages 20 to 54 years
3. All others.
The remaining group consists of the remaining noninstitutional popu-

lation, 20 years old and over, not in the Armed Forces.
The content of the Postcensal Studies Program can be reviewed

in some detail through an examination of the eurvey questionnaire itself.
Even with self-imposed limitations, the final version of the basic ques-
tionnaire ran to eight "full-packed" pages with an additional sheet
enclosed containing a list of pre-coded fields of specialisation to be used
in answering questions dealing with employment and training. Three
variations of the questionnaire were designed and used in the survey.
The basic questionnaire was used for the selected professional occupa-
tions, and thp three "experienced civilian labour force" classes. A
variation of the basic questionnaire was used for the technicians. The
major changes in this questionnaire were in the list of job activities, and
the technicians were not asked work attitudes. A second variation of the
questionnaire was used for the labour reserve and the last class
of those not in either the labour force or the labour reserve. The major
difference in this questionnaire was in the method of asking for past
work experience.

A supplementary questionnaire was sent to a portion of the biolo-
gists and psychologists concerning any sources of research support they
may have received during their graduate studies.

To begin with, among the main foci of interest were questions
pertaining to the employment, occupation, and job activities of persons
classified in selected professional, scientific, and technical occupations
during the 1960 Census. In the 1960 Census schedule, the amount of
information available pertaining to a person's work activities is quite
limited. In fact, the only direct questions deal with what a person does
(in terms of an occupational classification) and what type of employer
he works for. Even information collected by both government and non-
government organisations for studies dealing with job analysis or voca-
tional guidance have largely provided some general outlines when dealing
with professional and technical personnel. The occupational label, used
in classifying personnel, such as "engineer", "chemist", or "college
professor" actually covers persons in a wide range of specialisations.

r )
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Therefore, there was interest in determining first, for the most
current period possible, how many engineers, for example, were working in civil compared to nuclear engineering?; how many chemists consi.-
dered themselves to be in organic chemistry compared to physical chemistry?; and, what fields college teachers considered their primary areaof specialisation? Beyond this, there was hope of obtaining some insight
into the extent to which interdisciplinary work in science and technology
has resulted in engineers working in an area of the physical or life
sciences, physicists concerning themselves primarily with some aspect
of the medical sciences, or mathematicians calling astronomy their fieldof work specialisation.

Another equally important area of job information concerns the acti
vities or duties actually performed; that is, what do people classified in
professional and technical occupations of interest to us urea lly doll in their
jobs. Most of the information in this area, up to the present time, comes
from other surveys which give only an indication of the functions in which
an individual is primarily engaged; for example, the National Register and
the employment surveys mentioned earlier. Although there is some indi-
cation that a cert,ain number a physicists may be involved in firesearchlf,
what the varied job requirements or duties of these personnel are in
total, has not really been known. In addition to obtaining an overview of
the varied activities making up the jobs of professional and technical
workers, respondents in the study were also requested to indicate which
two activities were prixnary in the sense of the most time being spenton them.

In order to obtain an understanding of the organisation of work in
professional and technical occupations and the interpersonal relationships
in the work environment, a series of questions were directed at the
respondent regarding the size of the organisational unit in which employed;
the number of employees being supervised, if any; whether he works as
part of a team, either with personnel from his own field of specialisation
or from others; whether he has an immediate supervisor, and, if so, if
the supervisor's field of specialisation is similar to his.

It was also determined that some insight into the process over timeby which such highly trained persons are allocated to various jobs and
employers would be helpful in dealing with an assortment of problems
including the supply and demand of scientific and technical personnel.
To this end, questions on employment and job activities were related to
three points in timecurrent employment (e.g. mid-1962 when the survey
schedules were sent out), April 1960 (the date of the decennial census
when the persons in these occupations were originally enumerated), and
the first fulltime job held at age 24. It was obvious, of course, that such
informatidm could not provide complete work histories, but would give a
broad overview of mobility patterns. For these time periods, it is possible
to analyse many factors in relation to changers and nonchangers among
the varioue occupational groups.

Turning now to the third main area of inqrriry, training, an intensive
effort has been made to obtain a considerable amount of detail on varioue
facets of both formal education and inforrnal types of training. By and
large, persons in the occupations covered in this survey have a fairly
high level of training, especially when compared to the general population.

To begin with, since information on training was obtained as of
1962, it was possible to update the Census occupational information on
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the number of years of formal training completed. However, the primary
interest lay beyond this datain that we wanted to determine some of the
specifics of higher education obtained in relation to subsequent employment.
Data was therefore requested on mar fields of specialisation for under-
graduate and graduate study at every institution attended, as wel/ as the
different types of degrees grantod, where appropriate. As a subsidiary
question, infoxmation was requested on sources of financial support re-
ceived by respoi.dents for undergraduate and graduate or professional
training. In addition, because of the general knowledge that a substantial
amount of training takes place outside of the formal educational system,
several questions were included about informal types of training received,
such as company training programmes, military training applicable to

civilian occupations, home study, correspondence courses, special work-
shops and seminars, etc.

Lastly, as previously indicated, some information was sought on
background and personal characteristics both to supplement data available
from other sources and as factors to relate to data obtained in the areas
dealing with employment and training.

The information obtained in several of these areas includes: (1)
attitudes toward work in terms of the respondent' s current occupation -
respondents were asked to indicate the relative importance of, and degree
of satisfaction with, selected characteristics of occupations. (2) Marital
status and fertility - this includes both the marital status of the respondent
as well as the number and ages of the respondent's children as possible
factors in job mobility. Also, we are provided with a measure of the
reproductive rates of an important segment of the population. (3) Pro-
fessional characteristics - this area covers membership of professional
associations and data on the publication of articles or books and presentation
of papers at professional meetings. Obviously, these two characteristics
are only a few of the many which could be explored regarding status or
professionalism among the occupations being studied.

As mentioned above, a second major group covered in the
Postcensal Survey encompassed a sample of all college graduates broken
into a number of subgroups. For all these respondents, information was
also cbtained on their work and career histories, training background,
and various personal characteristics.

II. Data collection, processing, and tabulating

The Postcensal Study of Professional and Technical Manpower
represented a major effort in terms of data collection, processing and
tabulation. Most of these functions were undertaken by the Bureau of. the
Census with the advice and guidance of the sponsoring agencies. Among
the major tasks involved in this study were:

1. Design and printing of questionnaires and other forms;

2. A pretest covering 600 cases;
3. Sample selection of some 70,000 persons covering 45 specified

professional and technical occupations and college-graduate groups
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from the 1960 Census of Population records. The complete list
of 45 classes and the detailed components are outlined in Table 1;

4. Matching of selected sample cases with the 1960 Population
Census schedules to obtain name and address for mailing pur-
poses;

5. Mailing operation consisting of an original mail-out, follow-up as
required by two reminder letters and, finally, a reminder letter
under the National Scien... Foundation letter head;

6. Independent subsarn-,g cJ e two classes of non-responses
(1) those returned 1 he p- st-oface as nondeliverable, and
(2) those apparently ,liver,d but not answered. The tvo groups
were subsampled for f,:rth-z- follow-up by, respectively. (1)
addressing new questio7ua. es to the "postal rejects" in care of
their employers (requir-n.: search and match of the 1960
Census of Population returns for "names of employers" and a
directory search for the corresponding address) and (2) having
the "nonanswer" cases telephoned by Census Bureau enumerators
in the areas covered by the Current Population Survey;

7. Manual editing and coding of the returned questionnaires;
8. Card punching the information (requiring six punch cards per

case);
9. Transfer of punch card data to computer tape;

10. Preparation of the computer tape record for each case and
weighting of same;

11 . Tallying this required tabulations .

Pretests. A feasibility pretest of this survey, covering 275 cases, was
conducted in the Chicago area by the National Research Center. Another
pretest was conducted by the Bureau of the Census beginning in the
autumn of 1961. Persons in professional and technical occupations used
in this survey were selected from a special evaluation project file which
provided the names and addressee of respondents. Approximately 600
cases were selected for the pretest. An original mailing was followed by
two reminder mailings sent to the nonrespondents. The response rates
of this pretest are given below.

Ntmlber
Responses

Total
Original mailing
First follow-up

' Second follow-up

591

591
445
229

Number Percent

419 70.9
254 43.0
116 26.1

49 21.4
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A subsample the nonresponse cases, amounting to 51 cases,
was drawn for further followup activity. TF rk consisted of a ner
sonal phone all reminder to the nonresponde. ,roduced 23 addi
tional returns. Therefore, the Enal monber of alay d questionnaires
received in the pretest was 442 or 74.8 per ce A E -are c ite similar
to the results in the main study).

These completed questionnaires were then -_.:aa:ys and hulated
focusing on the problem of nonresponse by item z:y between
items. The result of this analysis was the final rr._ kant in --)reparing
the format and wording of the questionnaire.

Sample selection. The Bureau, in consultation -with th
agencies, selected the sample for the survey. First, ,
of financing and statistical reliability, the number o_ sa
for each occupation and other group in the universe v
(see col. 1 of Table 2) . Estimates were made sin

sponso
thin th: limits

cas.es required
dete==ined

the
counts were not yet available at the time of the nu= of ca---es of
each of these groups that would appear on the 1960 _ isus 2 per cent
sample tape Ele. These two figures provided the basis_ for determining a
differential sampling ratio for each group to supply the required number
of sample cases (col. 3) . Since the basic universe was not known but
had to be estimated, a very liberal sampling ratio was adopted to ensure
that a sufficient number of sampling oases would be selected from the
Census 25 per cent sample Ele. Using these sarn.pling ratios, the first
selection (and count of the total in each category) was made by the com
puter on a sample nevery K casen basis. The computer identified and
selected by the predetermined sampling ratio each category of the sample
universe (shown in col. 4).

Revisions in the groups to be surveyed were also made. Such
revisions in the groups were cause for increasing the number of sample
cases required for certain of the remaining groups (col. 2) . The rovised
number of sample cases required for the study was then compared to the
first sample selection based upon the liberal sampling fraction. A tvision
of these two figures for each group provided a subsampling fraction
(col. 5). The computer then applied the subsampling fraction to the Erst
sample selection and selected the final sample (col. 6).

The computer thus identified the sample cases and also selected,
for highspeed printouts, pertinent data for the sample case, providing a
basis for searching original Census records for purposes of matching,
and name and address determination for mailing the questionnaires.

The subsample of 1,500 biologists and 1,000 psychologists was
selected to receive the supplementary questionnaire on research support.
These cases were selected by using a random start and every 1tnn th
case thereafter.

Matching and mailing operations. When the sample was selected from the
1960 Census tapes, certain identaftcation items were selected for each case
and printed out on a listing. Some of the identification items used were
the codes for State, county, enumeration district (ED) , occupation,
industry, age, and highest school grade completed. Each case was also
assigned a control number. With this information the Census schedule
books were searched to ascertain the name and address of the individual.
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At the same time as the names and addresses were being located,
punch cards were being prepared fox control purposes. These cards
noted the control number, State, and a code indicating the type of que
tionnaire required. The name and address, as ascertained from the xi_
of pensus records, was also typed on the card. This typed address
was reproduced by a Xerox process and used for the address labels.
The card itself was used for check-in control (those not showing a
notation of receipt of schedule being sent additional mailings as required).

Although there were 45 independent samples comprising the survey,
they broke down into three mayor components for purposes of schedule
dethgn and into four separate groups for purposes of the xnailing operation.

The mailing operation consisted of an original mailing and three
follow-up mailings. The mailouts were divided into four groups as deter-
mined by the respondents! status in the 1960 Census. The first group
represented selected professional workers in the labour force (excluding
2,500 biological scientists and psychologists).

All biological scientists and psychologists were sorted from the
professional group described above. The sample of about 1,500 biological
scientists and 1,000 psychologists was then merged into one group. The
portion a the biological scientists and psychologists not selected in the
sample was returned to their original file.

Another group consisted of those persons with technical occupations.
The last group was composed of the labour reserve.

The mailing pieces to each of these groups consisted of (1) the
respective questionnaire, (the biological scientists and psychologists also
received a supplementary questionnaire) , (2) an introductory letter,
(3) a liFields of Specialization Listu, (4) a return envelope.

Receipts. The endeavours described in the mailing operation elicited
51,505 completed questionnaires from the original panel of 71,300. The
rate of receipt amounted to 72.2 per cent. This figure compares favour-
ably with our pretest experience where the return rate amounted to 70.9
per cent.

Variations in the categories may be noted in Table 1. (This table
shows rates of receipt by each of the 45 classes). For the professional'
group, the highest receipt rate was achieved, amounting to 72.6 per cent,
whereas the technical worker group - somewhat under the average
return rate - amounted to 63.9 per cent. Among the professional work-
ers, it may be noted that the highest return rate is 82 per cent (foresters
and conservationists).

Field follow-up procedures. About 12,500 of the original cases did not
respond to any of the four orkginal mailings and constituted the "non-
answers! file of nonrespondents. This group was sampled at approxima-
tely a 1 in 4 rate for personal follow-up. Thus about 3,000 cases
required follow-up, all of which, by design, fell into Primary Sampling
Units of the Bureauis Current Population Survey and thus an existing
field staff was a.vailable to implement the procedure. The field interviewers
contacted each nonrespondent by telephone, asking them. to complete a
questionnaire. Those cases indicating co-operation were mailed a ques-
tionnaire by the interviewer, along with a Regional Office return envelope.
Those cases indicating a refusal to complete a questionnaire were asked
eight basic questions on the phone. Nonrespondents to the questionnaire
sent by the interviewer were called and asked the eight basic questions.
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In rega_ to the "postal reject" file (the -roup never delivered by
the post of5ce), amounting to 7,100 cases, a sample of 1,000 random
cases was drawn. A further attempt to locate these cases was made
through their last known employer. Since the 1960 Census results pro
yided tbe name of the employer, we had a basis for operation.

The address of the establishment was obtained by checking through
city clirectories and other reference material. The questionnaires were
then mailed to the respondent in care of hia employer using th -.? normal
mailing procedures with provision made for the followup mailings. These
activities resulted in a return rate of about 30 per cent.

Coding and editing of schedules. The processing work was accomplished
by dividing the work into two major portions, namely "General Coding"
and "Occupation and Industry Coding". The schedules were designed to
minimize cocling by annotating the entry boxes where possible with prede
terxrined punching codes. Where this was not possible, as in the cases
of "institution attended", "type of degree granted", "name a sponsoring
institution", "subject of training", and "State and county of residence",
codes had to be predetermined and, as in the case of "subject a training",
a threedigit code was formulated and a special publication prepared noting
the subject field content of each broad threedigit field. Also, during the
"General Coding" phase, extensive editing rules were applied to the
items to account for some blanks, obvious inconsistencies, consideration
of fractions, improper placement a entries, dual entries, finding midpoints
of rangee (if given), conversion of income entries to codable items , con
vereion a improper time basis to acceptable basis. Further editing of
this nature was also implexnented iii the computer.

The "Occupation and Industry- Codingn phase of the work was done
in accordance with the 1960 Census of Population classification scheme,
with some minor modifications. All clerical work was verified completely
on a dependent basis.

Preparing the record and weighting. Prior to tallying the tabulations in
the Postcensal Study, certain programming activities were required to
prepare the computer tape record.

Each questionnaire required six 80column punch cards to accomo
date the de's.. This information was first transferred from punch cards
to compute.- tape and the eix cards for each case consolidated into a
single reL...xrd for a person (eliminating the duplication of identification
items required on each punch card).

Each of the 45 occupations received a differential weight. The me
thodology involved in this weighting called for a consideration of the three
following classes of responses:

1. Initial responses;
2. Responses from a field followup programme;
3. Responses from a file of "postal rejects".

The latter two classes had to be weighted to the totals from which
they are drawn (1) . The determination of these weights was done

(1) The methodology outlined herein was subject to review for the re
liability of the followup data by Bureau sampling experts.

crc
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clerically and incorporated in the punch card. After these intermediate
weight.s were on the record and applied to the latter two classes, this
file was merged with the initial responses (class 1). The final weights
to be applied to each occupation group were the proportions these mergedtotals bear to their respective grand total as determined by the 1960Census results.

III. Publication and analysis of results

During the period of data collection and processing, the National
Opinion Re4eaz-ch Center with the support and advice of the sponsoring
agencies designed tabulation plans. These plans were developed to pro
duce as a minimum most of the priority items included in the questionnaires
and to meet the operational needs of the agencies. Copies of the machineprintoute produced by the Bureau of the Census were provided to the
National Science Foundation, the other sponsoring agencies and theNational Opinion Research Center. Table 3 shows a list a these basicprintouts provided.

The Foundation then contracted with the NORC to produce reportsfrom these tabulations on three broad areas: the employment of the 1960scientists and engineers in 1960 and 1962, the education and training ofthe 1960 scientists and engineers, and characteristics of the college
educated population. The National Opinion Research Center has publishedtwo of these reports as: "The Education and Training of America's
Scientists and Engineers: 1962" (Report N° 104) and "The "United
States College Educated Population: 1960" (Report N° 102). thirdreport "Employment of America's Scientists and Engineers, 1960 and
1962" is being published by the National Science Foundation. All threeof theae reports were based on selected tabulations covering five occu
pational groups: engineers, physical scientists, mathematicians, life
acientiste and. social scientists. In addition, some of the sponsoring agen
cies have made direct use of the data from the survey. For example,the Bureau of Labour Statistics in a forthcoming report "Technician
Manpower: Requirements, Resources, and Training Needs" used a
aubstantial amount of information on the technician occupations. Also,
many individual researchers have saade use of the tabulations on hand
at the National Science Foundation in a variety of studies.

The National Science Foundation in 1965 was provided a copy ofthe basic computer record tape for the postcensal survey by the Bureauof the Censua. NSF has also contracted with the National Opinion
Research Center to produce two additional reports based on the postcensal data. Using the basic record tape, NORC is to prepare one
report on classifications of scientific and technical manpower and one
involving a special detailed analyais a engineers. These reports should
be completed by the end of 1966. The primary tabulations produced by
the Bureau of the Census and on hand at the National Science Foundationwill continue to serve as a aource of information for researchers. In
addition, the new tabulations provided by the National Opinion Research
Center and the basic record tape will also be kept for future posaibleuses.
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IV. Current and otential uses of the ostcensal data

As described above, the original primary purpose of conducting the
postcensal survey of professional and technical manpower was to "deter-
mine relationships between training and subsequent occupations". This
primary aim ha.. been largely served through the provithon of information
which has made possible the study of these relationships. In more
specific ways some of these relationships and the issues they highlight can
be stated.

Some of phe more apparent uses of this information include: a
detailed description of the formal education and training of persons in
various professional, scientific, and technical occupations; an analysis of
current occupation and fi?ld of work specialisation as well as overall job
histories in relation to major fields of study at both undergraduate and
graduate levels; the extent to which persons with less than a college
degree are employed in professional occupations, and what types of
informal training as well as experience may have contributed to their
attaining such positions; an analysis of the personal and other background
characteristics of the respondents to determine whether any insight can be
obtained regarding atfferences in levels of training and subject matter
studies. Information provided can aid in identifying clusters of values
which characterize specific occupations or groups of occupations. In
addition, it is possible to obtain clues regarding continuity of employment
and future turnover among persons in various occupations, and in relation
to such factors as age, geographic location, and training background.

What insights are provided by such data? The period 1960-1962
was marked, among other things, by an increase in vast Federal
Government expenditures for research and development, a build-up of
activities in both government and industry for the space programme, an
increase in existing as well as new programmes for medical and health
research, an increased emphasis on the development of new products in
many science-oriented industries, and an expansion of college and univer-
sity facilities to accomodate the influx of new students and provide for
expanding research programmes. Against this background, the recent
mobility data will provide an evaluation of the movement between employers,
lobs, activities, and fields of specializations. For example, are more
scientists moving from academic employers to industrial jobs than vice
versa? Is a greater proportion of engineers concerned with administra-
tive or supervisory duties than heretofore? Are certain industries attract-
ing a higher proportion of the mobile personnel? Does there appear to
be a shifting or upgrading of persons in non-professional jobs (the
technician occupations) to professional occupations?

13y going back to the age 24 starting point for job histories, it is
possible to establish typical and variant career histories for specific
occupations and occupational groups, for respondents with specific levels
and types of training, and for those with certain demographic characte-
ristics. Several additional general questions on employment which were
included provide some further insights into the overall work history
patterne: respondents were asked to indicate all the different types of
employers worked for; the number of different employers for the current
field of work specialization as well as the total nmnber of years worked
in the present held of specialization; and nnally, some data on the different

ot$
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fields of work specialization in which the respondent was engaged during
his career other than those already indicated for the specific points in
time requested.

The data on the college educated population are available for still
other uses. Not only does the data provided by the persons in this group
result in a comparative analysis of the Nationla college-educated popula-
tion, but in ternis of NSFIs particular interests, it is possible to deter-
mine in large measure the extent to which persons trained in scientific
and technical fields were working in occupations seemingly unrelated to
this training; the same for persons who atarted their careers in profes-
sional, scientific, and technical occupations and were employed elsewhere;
and finally, what potential exists among those in the professional and
technical labour reserve for possible reemployment in professional, scie.uti-
fic, and technical fields.

It ia hoped that the programme of postcensal studies outlined here
will provide many insights helpful in contending with manpower problems
effecting all sectors of the economy and the national welfare. The data
and information culled from these studies and added to information from
other past, current, and future st*;:lies will hopefully bring us closer to
the day when the formulation of policies affecting our highly trained man-
power will be undertaken with much greater assurance and confidence
than heretofore.

159
167



C
I,

T
ab

le

D
et

ai
le

d 
co

m
po

ne
nt

s 
a 

th
e 

un
iv

er
se

 a
nd

 r
ec

ei
pt

s 
in

 th
e 

po
st

ce
ns

al
 s

tu
dy

of
 p

ro
fe

ss
io

na
l a

nd
 te

ch
ni

ca
l m

an
po

w
er

O
cc

up
at

io
ns

 a
nd

 o
th

er
 g

ro
up

s 
sa

m
pl

ed
N

um
be

r 
of

ca
se

s
in

 s
ur

ve
y

C
as

es
 r

et
ur

ne
d

I.
 O

cc
up

at
io

ns
 in

 th
e 

su
rv

ey
 a

nd
 th

ei
r 

C
en

su
s 

co
de

s

A
. S

el
ec

te
d 

pr
of

es
si

on
al

 o
cc

up
at

io
ns

02
1 

C
he

m
is

ts

C
ol

le
ge

 p
re

si
de

nt
s,

 d
ea

ns
 a

nd
 p

ro
fe

ss
or

s 
an

d 
in

st
ru

ct
or

s,
 n

on
sc

ie
nt

if
ic

su
bj

ec
ts

03
0 

C
ol

le
ge

 p
re

si
de

nt
s 

an
d 

de
an

s
05

4 
Pr

of
es

so
rs

 a
nd

 in
st

ru
ct

or
s,

 n
on

sc
ie

nt
if

ic
 s

ub
je

ct
s

Pr
of

es
so

rs
 a

nd
in

st
ru

ct
or

s,
 n

at
ur

al
 s

ci
en

ce
03

1
Pr

of
es

so
rs

an
d

in
st

ru
ct

or
s,

ag
ri

cu
ltu

re
) 

sc
ie

nc
es

03
2

Pr
of

es
so

rs
an

d
in

st
ru

ct
or

s,
bi

ol
og

ic
al

 s
ci

en
ce

s
03

4
Pr

of
 e

ss
o 

rs
an

d
in

st
ru

ct
or

s,
ch

em
is

tr
y

04
1

Pr
of

es
so

rs
an

d
in

st
ru

ct
or

s,
ge

ol
og

y 
an

d 
ge

op
hy

si
cs

04
2

Pr
of

 e
s 

so
 r

s
an

d
in

st
ru

ct
or

s,
m

at
he

m
at

ic
s

04
3

Pr
of

es
so

rs
an

d
in

st
ru

ct
or

s,
m

ed
ic

al
 s

ci
en

ce
s

04
5

Pr
of

 e
s 

so
 r

s
an

d
in

st
ru

ct
or

s,
ph

ys
ic

s
05

2
Pr

of
 e

s 
so

 r
s

cl
as

si
fi

ed
an

d
in

st
ru

ct
or

s,
na

tu
ra

l s
ci

en
ce

s,
 n

ot
 e

ls
ew

he
re

71
,3

00

56
,1

37

2,
50

0

1,
26

0

2,
50

1

N
um

be
r

Pe
rc

en
t

51
,5

05
(V

72
.2

(1
)

40
,7

68
72

.6

1,
83

9
73

.6

90
5

71
.8

1,
85

6
74

.2

(1
) 

Fi
gu

re
s 

in
cl

ud
e 

96
6 

ca
se

s 
re

ce
iv

ed
 a

ft
er

 th
e 

ta
lly

 b
y 

oc
cu

pa
tio

n,
 th

us
 d

et
ai

l w
ill

 n
ot

 a
dd

 to
 to

ta
l



C
I
D

m
r
-
-

T
ab

le
 1

 (
co

nt
.1

)

O
cc

up
at

io
ns

 a
nd

 o
th

er
 g

ro
up

s 
sa

m
pl

ed

04
0

06
0

08
0

08
1

08
2

08
3

08
4

08
5

09
0

09
1

09
2

09
3

10
3

11
1

11
1

13
0

13
1

13
4

13
5

Pr
of

es
so

rs
 a

nd
03

5 
Pr

of
es

so
rs

05
0 

Pr
of

es
so

rs
05

1 
Pr

of
es

so
rs

05
3 

Pr
of

es
so

rs
cl

as
si

fi
ed

N
um

be
r 

of
C

as
es

 r
et

ur
ne

d
c
a
a
e
e

in
 s

ur
ve

y

in
st

ru
ct

or
s,

 s
oc

ia
l s

ci
en

ce
an

d 
in

st
ru

ct
or

s,
 e

co
no

m
ic

s
an

d 
in

st
ru

ct
or

s,
 p

sy
ch

ol
og

y
an

d 
in

st
ru

ct
or

s,
 s

ta
tis

tic
s

an
d 

in
st

ru
ct

or
s,

 s
oc

ia
l s

ci
en

ce
s,

 n
ot

 e
ls

ew
he

re

Pr
of

es
so

rs
 a

nd
. i

ns
tr

uc
to

rs
, e

ng
in

ee
ri

ng
Pr

of
es

so
rs

 a
nd

 in
st

ru
ct

or
s,

 s
ub

je
ct

 n
ot

 s
pe

ci
fi

ed
E

ng
in

ee
rs

, a
er

on
au

tic
al

E
ng

in
ee

rs
, c

he
m

ic
al

E
ng

in
ee

rs
, c

iv
il

E
ng

in
ee

rs
, e

le
ct

ri
ca

l
E

ng
in

ee
rs

, i
nd

us
tr

ia
l

E
ng

in
ee

rs
, m

ec
ha

ni
ca

l
E

ng
in

ee
rs

, m
et

al
lu

rg
ic

al
 a

nd
 m

et
al

lu
rg

is
ts

E
ng

in
ee

rs
, m

in
in

g
E

ng
in

ee
rs

, s
al

es
E

ng
in

ee
rs

, n
ot

 e
ls

ew
he

re
 c

la
ss

if
ie

d
Fo

re
st

er
s 

an
d 

co
ns

er
va

tio
ni

st
s 

w
ith

 4
 o

r
L

ib
ra

ri
an

s
se

co
nd

ar
y

L
ib

ra
ri

an
s

el
em

en
ta

ry
 a

nd
sc

ho
ol

s
- 

pu
bl

ic
 li

br
ar

ie
s

w
ith

 4

m
or

e 
ye

ar
s 

of
 c

ol
le

ge

or
 m

or
e 

ye
ar

s 
of

 c
ol

le
ge

.

A
gr

ic
ul

tu
ra

l s
ci

en
tis

ts
B

io
lo

gi
ca

l s
ci

en
tis

ts
G

eo
lo

gi
st

s 
an

d 
ge

op
hy

si
ci

st
s

M
at

he
m

at
ic

ia
ns

1,
49

4

2,
00

0
1,

24
9

1,
99

9
1,

27
0

1,
94

8
3,

49
9

2,
00

0
1,

99
9

1,
00

0
1,

00
0

1,
00

0
2,

78
2

1,
00

0

1,
75

1

1,
99

1
3,

50
2

2,
00

0
1,

90
9

N
um

be
r

Pe
rc

en
t

1,
15

5
77

.3

1,
52

9
76

.5
87

3
69

.9
1,

38
3

69
.2

97
4

76
.7

1,
35

4
69

.5
2,

53
3

72
.4

1,
45

7
72

.9
1,

39
9

70
.0

72
6

72
.6

70
8

70
.8

68
2

68
.2

1,
97

1
70

.8
82

0
82

.0

1,
33

5
76

.2

1,
49

4
75

.0
2,

52
8

72
.2

1,
35

1
67

.6
1,

32
1

69
.2



T
ab

le
 1

(c
on

t.2
)

O
cc

up
at

io
ns

 a
nd

 o
th

er
 g

ro
up

s 
sa

m
pl

ed
N

um
be

r 
of

ca
se

s
in

 s
ur

ve
y

C
as

es
 r

et
ur

ne
d

N
um

be
r

P 
er

ce
nt

14
0 

/P
hy

si
ci

st
s

14
5 

M
is

ce
lla

ne
ou

s 
na

tu
ra

l s
ci

en
tis

ts
17

2 
E

co
no

m
is

ts
17

3 
P 

sy
ch

ol
og

is
ts

17
4 

St
at

is
tic

ia
ns

 a
nd

 a
ct

ua
ri

es
17

5 
M

is
ce

lla
ne

ou
s 

so
ci

al
 s

ci
en

tis
ts

18
2 

T
ea

ch
er

s,
 e

le
m

en
ta

ry
 s

ch
oo

ls
 (

Pu
bl

ic
 s

ch
oo

ls
 o

nl
y)

18
3 

T
ea

ch
er

s,
 s

ec
on

da
ry

 s
ch

oo
ls

B
. S

el
ec

te
d 

te
ch

ni
ca

l o
cc

up
at

io
ns

07
2 

D
es

ig
ne

rs
07

4 
D

ra
ft

sm
en

18
1 

Su
rv

ey
or

s
18

5 
T

ec
hn

ic
ia

ns
, m

ed
ic

al
 a

nd
 d

en
ta

l
19

0 
T

ec
hn

ic
ia

ns
, e

le
ct

ri
ca

l a
nd

 e
le

ct
ro

ni
c

19
1 

T
ec

hn
ic

ia
ns

, o
th

er
 e

ng
in

ee
ri

ng
 a

nd
 p

hy
si

ca
l s

ci
en

ce
s

19
2 

T
ec

hn
ic

ia
ns

, n
ot

. e
ls

ew
he

re
 c

la
ss

if
ie

d

/I
. P

er
so

ns
 w

ith
 a

.n
 e

du
ca

tio
na

l a
tta

in
m

en
t o

f 
fo

ur
 o

r 
m

or
e 

ye
ar

s
of

 c
ol

le
ge

A
. I

n 
ex

pe
ri

en
ce

d 
ci

vi
lia

n 
la

bo
ur

 f
or

ce
 a

nd
 n

ot
 in

 th
e

se
le

ct
ed

 p
ro

fe
ss

io
na

l o
r

te
ch

ni
ca

l o
cc

up
at

io
ns

2,
29

5
1,

02
2

1,
13

6
2,

15
0

1,
00

0
87

8
2,

99
9

3,
00

3

7,
99

9

1,
00

0
1,

00
0

1,
00

0
1,

00
0

99
9

2,
00

0
1,

00
0

2,
94

8

1,
71

4
78

7
80

5
1,

57
0

71
6

61
3

2,
16

4
2,

20
6

5,
10

8

67
3

70
1

58
7

61
9

63
6

1,
27

4
61

8

1,
90

3

74
.7

77
.0

70
.9

73
.0

71
.6

69
.8

72
.2

73
.5

63
.9

67
.3

70
.1

58
.7

61
.9

63
.6

63
.7

61
.8

64
.6



T
ab

le
 1

 (
co

nt
.3

)

O
cc

up
at

io
ns

 a
nd

 o
th

er
 g

ro
up

s 
sa

m
pl

ed
N

um
be

r 
of

ca
se

s
in

 s
ur

ve
y

C
as

es
 r

 e
tu

rn
ed

N
um

be
r

Pe
rc

en
t

1.
 M

an
ag

er
s,

 o
ff

ic
ia

ls
 a

nd
 p

ro
pr

ie
to

rs
 (

no
t e

ls
ew

he
re

cl
as

si
fi

ed
) 

w
ho

 w
er

e
w

or
ki

ng
 in

 th
e 

fo
llo

w
in

g 
in

du
st

ri
es

94
3

- 
A

gr
ic

ul
tu

re
, f

or
es

tr
y 

an
d 

fi
sh

er
ie

s
- 

A
/f

in
in

g
- 

C
on

st
ru

ct
io

n
- 

M
an

uf
ac

tu
ri

ng
- 

T
ra

ns
po

rt
af

io
n,

 c
om

m
un

ic
at

io
ns

, a
nd

 o
th

er
 p

ub
lic

 u
til

iti
es

1,
90

3
64

.6
Pr

of
es

si
on

al
 a

nd
 r

el
at

ed
 s

er
vi

ce
s

- 
Pu

bl
ic

 a
dm

in
is

tr
at

io
n

2.
 B

al
an

ce
 -

 F
em

al
es

, a
ge

s 
20

 to
 5

4 
ye

ar
s

3.
 A

ll 
ot

he
rs

2,
00

5,

B
. L

ab
ou

r 
re

se
rv

e
3,

31
3

2,
16

0
65

.2
I.

 F
em

al
es

, a
ge

s 
20

 to
 5

4 
ye

ar
s,

 w
ith

 e
xp

er
ie

nc
e 

in
 o

ne
 o

f 
th

e 
se

le
ct

ed
pr

of
es

si
on

al
 o

r 
te

ch
ni

ca
l o

cc
up

at
io

ns
2,

00
0

2.
 O

th
er

 p
er

so
ns

 w
ith

 e
xp

er
ie

nc
e 

in
 o

ne
 o

f 
th

e 
se

le
ct

ed
 p

ro
fe

ss
io

na
l

or
1,

68
1

74
.2

te
ch

ni
ca

l o
cc

up
at

io
ns

26
7

3.
 A

ll 
pe

rs
on

s 
in

 th
e 

la
bo

ur
 r

es
er

ve
 w

ith
 e

xp
er

ie
nc

e 
in

 o
cc

up
at

io
ns

 n
ot

se
le

ct
ed

 f
or

 th
e 

su
rv

ey
1,

04
6

47
9

45
.8

C
. P

er
so

ns
 2

0 
ye

ar
s 

ol
d 

or
 o

ld
er

 n
ot

 in
 th

e 
la

bo
ur

 f
or

ce
, l

ab
ou

r 
re

se
rv

e
no

r
in

st
itu

tio
ns

90
3

60
0

66
.4



T
ab

le
 2

Sa
m

pl
e 

se
le

ct
io

n 
fo

r 
th

e 
po

st
ee

ns
al

 s
tu

dy
 o

f 
pr

of
es

si
on

al
 a

nd
 te

ch
ni

ca
l m

an
po

w
er

O
cc

up
at

io
n 

or
 c

la
ss

if
ic

at
io

n

O
ri

gi
na

l
nu

m
be

r 
of

sa
m

pl
e 

ca
se

s
re

qu
ir

ed
(1

)

Fi
na

l
nu

m
be

r 
of

sa
m

pl
e 

ca
se

s
re

qu
ir

ed
(2

)

O
ri

gi
na

l
lib

er
al

sa
m

pl
in

g
fr

ac
tio

n
(3

)

rl
ri

gi
na

l
sa

m
pl

e
co

un
t

(4
)

Su
b-

sa
m

pl
in

g
ra

tio (5
)

Fi
na

l
sa

m
pl

e
se

le
ct

ed

(8
)

T
ot

al
 in

 s
ur

ve
y

73
,0

00
76

,8
69

-
15

2,
51

0
-

71
,3

00
T

ot
al

 p
ro

fe
ss

io
na

l o
cc

up
at

io
ns

55
,0

00
59

,8
69

-
90

,7
74

-
56

,1
37

T
ot

al
 c

ol
le

ge
 p

re
si

de
nt

s,
 d

ea
.-

.3
 a

nd
pr

of
es

so
rs

7,
00

0
8,

50
0

-
11

,2
30

-
8,

50
4

C
ol

le
ge

 p
re

si
de

nt
s,

 d
ea

ns
 a

nd
 p

ro
fe

ss
or

s
an

d 
in

st
ru

ct
or

s,
 n

on
sc

ie
nt

if
ic

 s
ub

je
ct

s.
.

1,
00

0
1,

25
0

1/
4

2,
46

5
0.

50
71

0
1,

26
0

Pr
of

es
so

rs
 a

nd
 in

st
ru

ct
or

s,
 n

at
ur

al
sc

ie
nc

e
2,

00
0

2,
50

0
1/

4
2,

54
8

0.
98

11
7

2,
50

1
Pr

of
es

so
rs

 a
nd

 in
st

ru
ct

or
s,

 s
oc

ia
l

sc
ie

nc
e

1,
00

0
1,

50
0

1/
4

2,
16

7
0.

69
22

1
1,

49
4

Pr
of

es
so

rs
 a

nd
 in

st
ru

ct
or

s,
 e

ng
in

ee
ri

ng
2,

00
0

2,
00

0
1
/
1

2,
35

9
0.

84
78

2
2,

00
0

Pr
of

es
so

rs
 a

nd
 in

st
ru

ct
or

s,
 s

ub
je

ct
 n

ot
sp

ec
if

ie
d

1,
00

0
1,

25
0

1
/
8

1,
69

1
0.

73
92

1
1,

24
9

T
ot

al
 e

ng
in

ee
rs

18
,0

00
20

,2
82

-
32

,6
54

-
18

,4
97

E
ng

in
ee

rs
, a

er
on

au
tic

al
1,

50
0

2,
00

0
1/

4
3,

28
4

0.
60

90
2

1,
99

9
E

ng
in

ee
rs

, c
he

m
ic

al
2,

00
0

2,
00

0
1
/
8

1,
27

0
1.

0
1,

27
0

E
ng

in
ee

rs
, c

iv
il

2,
50

0
2,

50
0

1/
20

1,
94

8 
I1

.0
1,

94
8

E
ng

in
ee

rs
, e

le
ct

ri
ca

l
2,

50
0

3,
50

0
1/

10
4,

61
8

0.
75

79
1

2,
49

9
E

ng
in

ee
rs

, i
nd

ue
tr

ia
l

2,
00

0
2,

00
0

1/
8

3,
09

5
0.

64
62

1
2,

00
0



til

T
ab

le
 2

 (
co

nt
.1

)

O
cc

up
at

io
n 

or
 c

la
ss

if
ic

at
io

n

or
ig

in
al

nu
m

be
r 

of
sa

m
pl

e 
ca

se
s

re
qu

ir
ed

(1
)

Fi
na

l
nu

m
be

r 
a

sa
m

pl
e 

ca
se

s
re

qu
ir

ed
(2

)

O
ri

gi
na

l
lib

er
al

sa
m

pl
in

g
fr

ac
tio

n
(3

)

O
ri

gi
na

l
sa

m
pl

e
co

un
t

(4
)

Su
b-

sa
m

pl
in

g
ra

tio

(
5
)

Fi
na

l
sa

m
pl

e
se

le
ct

ed

(
6
)

E
ng

in
ee

rs
, m

ec
ha

ni
ca

l
2,

50
0

2,
50

0
1/

20
1,

99
9

1.
0

1,
99

9
E

ng
in

ee
rs

, m
et

al
lu

rg
ic

al
 a

nd
m

et
al

lu
rg

is
t

1,
00

0
1,

00
0

1/
2

2,
30

5
0.

43
38

4
1,

00
0

E
ng

in
ee

rs
, m

in
in

g
1,

00
0

1,
00

0
1/

2
1,

52
6

0.
65

53
1

1,
00

0
E

ng
in

ee
rs

, s
al

es
1,

00
0

1,
00

0
1/

2
7,

17
0

0.
13

94
8

1,
00

0
E

ng
in

ee
rs

, n
ot

 e
ls

ew
he

re
 c

la
ss

if
ie

d.
.

2,
00

0
2,

78
2

1/
4

5,
43

8
0.

51
15

9
2,

78
2

Fo
re

st
er

s 
an

d 
co

ns
er

va
tio

ni
st

s 
(4

 y
ea

rs
 o

f
co

lle
ge

)
1,

00
0

1,
00

0
1/

1
2,

93
6

0.
34

06
0

1,
00

0

L
ib

ra
ri

an
s

2,
00

0
2,

00
0

1/
4

5,
25

0
4 

ye
ar

s
1,

75
1

co
lle

ge
T

ot
al

 n
at

ur
al

 s
ci

en
tis

ts
16

,0
00

16
,8

00
-

19
,2

37
-

15
,2

19
A

gr
ic

ul
tu

ra
l s

ci
en

ds
ts

2,
00

0
2,

00
0

1/
1

1,
99

1
1.

0
1,

99
1

B
io

lo
gi

ca
l s

ci
en

tis
ts

4,
00

0
4,

00
0

1/
1

3,
50

2
1.

0
3,

50
2

C
he

m
is

ts
2,

00
0

2,
50

0
1/

8
2,

61
7

0.
95

53
0

2,
50

0
G

eo
lo

gi
st

s 
an

d 
ge

op
hy

si
ci

st
s

2,
00

0
2,

00
0

1/
1

4,
69

5
0.

42
59

9
2,

00
0

M
at

he
m

at
ic

ia
ns

2,
00

0
2,

00
0

1/
1

1,
90

9
1.

0
1,

90
9

Ph
ys

ic
is

ts
2,

00
0

2,
30

0
1/

1
3,

50
1

0.
65

69
6

2,
29

5
1V

fi
cc

el
la

ne
ou

s 
na

tu
ra

l s
ci

en
tis

ts
2,

00
0

2,
00

0
1/

1
1,

02
2

1.
0

1,
02

2

T
ot

hl
 s

oc
ia

l s
ci

en
tis

ts
5,

00
0

5,
28

7
-

10
,0

80
-

5,
16

4
E

 c
o 

no
m

i e
ta

1,
00

0
1,

13
7

1/
1

4,
81

4
0.

23
61

9
1,

13
6

Ps
yc

ho
lo

gi
st

s
2,

00
0

2,
15

0
1/

1
3,

01
4

0.
71

33
4

2,
15

0
St

at
is

tic
ia

ns
 a

nd
 a

ct
ua

ri
es

1,
00

0
1,

00
0

1/
4

1,
37

3
0.

72
83

4
1,

00
0

N
iis

ce
lla

ne
ou

s 
so

ci
al

 s
ci

en
tis

ts
1,

00
0

1,
00

0
1/

1
87

9
1.

0
87

8



T
ab

le
 2

 (
co

nt
.2

)

O
cc

up
at

io
n 

or
 c

la
ss

if
ic

at
io

n

O
ri

gi
na

l
nu

m
be

r 
of

sa
m

pl
e 

ca
se

s
re

qu
ir

ed
(1

)

Fi
na

l
nu

m
be

r 
of

sa
m

pl
e 

ca
se

s
re

qu
ir

ed
(2

)

O
ri

gi
na

l
lib

er
al

sa
m

pl
in

g
fr

ac
tio

n
(3

)

O
ri

gi
na

l
sa

m
pl

e
co

un
t

(4
)

Su
b-

sa
m

pl
in

g
ra

tio (5
)

Fi
na

l
sa

m
pl

e
se

le
ct

ed

(6
)

T
ea

ch
er

s,
 e

le
m

en
ta

ry
 p

ub
lic

 s
ch

oo
ls

.
.

.
3,

00
0

3,
00

0
1/

50
4,

19
7

0.
71

48
0

2,
99

9

T
ea

ch
er

s,
 s

ec
on

da
ry

 s
ch

oo
ls

3,
00

0
3,

00
0

1/
25

5,
19

0
0.

57
80

4
3,

00
3

T
ot

al
 te

ch
ni

ci
an

s
7,

00
0

8,
00

0
-

32
,9

34
-

7,
99

9

D
es

ig
ne

rs
1,

00
0

1,
00

0
1/

10
1,

67
2

0.
59

80
9

1,
00

0

D
ra

ft
sm

en
1,

00
0

1,
00

0
1/

50
1,

06
1

0.
94

25
1

1,
00

0

Su
rv

ey
or

s
1,

00
0

1,
00

0
1/

5
2,

29
1

0.
43

65
0

1,
00

0

T
ec

hn
ic

ia
ns

, m
ed

ic
al

 a
nd

 d
en

ta
l .

.
.

.
1,

00
0

1,
00

0
1/

20
1,

73
4

0.
57

67
1

1,
00

0

T
ec

hn
ic

ia
ns

, e
le

ct
ri

ca
l a

nd
 e

le
ct

ro
ni

c
.

1,
00

0
1,

00
0

1/
1

23
,1

76
0.

04
31

5
99

9

T
ec

hn
ic

ia
ns

, o
th

er
 e

ng
in

ee
ri

ng
 a

nd
ph

ys
ic

al
 s

ci
en

ce
1,

00
0

_
O

r
_1

10
1,

1,
34

0.
42

69
9

2,
00

0

T
ec

hn
ic

ia
ns

, n
ot

 e
ls

ew
he

re
 c

la
ss

if
ie

d
.

1,
00

0
i ,

00
0

1/
5

9,
34

0
0.

29
94

1
1,

00
0

Pe
rs

on
s 

in
 "

O
th

er
" 

gr
ou

ps
 w

ith
 4

 y
ea

rs
of

 c
ol

le
ge

11
,0

00
9,

00
0

-
23

,7
78

-
7,

16
4

T
ot

al
 e

xp
er

ie
nc

ed
 c

iv
ili

an
 la

bo
ur

 f
or

ce
nc

t i
n 

ta
rg

et
 o

cc
up

at
io

ns
3,

00
0

3,
00

0
-

16
,

-
2,

94
8

Se
le

ct
ed

 m
an

ag
er

s
1,

00
0

1,
00

0
1/

10
0

94
3

1 
. 0

94
3

B
al

an
ce

 f
em

al
es

 a
ge

s 
20

 to
 5

4
.

.
.

.
1,

00
0

1,
00

0
1/

20
8,

20
7

0.
10

30
9

2,
00

5
A

ll 
ot

he
rs

1,
00

0
1,

00
0

1/
10

0
7,

37
3

0.
13

21
1



T
ab

le
 2

 (
co

nt
.3

)!

O
cc

up
at

io
n 

or
 c

la
ss

if
ic

at
io

n

O
ri

gi
na

l
nu

m
be

r 
of

sa
m

pl
e 

ca
se

s
re

qu
ir

ed

Fi
na

l
nu

m
be

r 
of

sa
m

pl
e 

ca
se

s
re

qu
ir

ed

O
ri

gi
na

l

lib
er

al
sa

m
pl

in
g

fr
ac

tio
n

O
ri

gi
na

l
sa

m
pl

e
co

un
t

Su
b-

sa
m

pl
in

g
ra

tio

Fi
na

l
sa

m
pl

e
se

le
ct

ed

(
1
)

(
2
)

(
3
)

(
4
)

(
5
)

(
5
)

T
ot

al
 la

bo
ur

 r
es

er
ve

5,
00

0
4,

00
0

-
6,

35
3

-
3,

31
3

Fe
m

al
es

 a
ge

s 
20

 to
 5

4 
in

 ta
rg

et
oc

cu
pa

tio
ns

4,
00

0
2,

00
0

1/
25

2,
95

0
0.

67
79

7
2,

00
0

A
ll 

ot
he

rs
 in

 ta
rg

et
 o

cc
up

at
io

ns
.

.
.

.
1,

00
0

1,
00

0
1/

10
0

26
7

1.
0

26
7

N
ot

 in
 ta

rg
et

 o
cc

up
at

io
ns

-
1,

00
0

-
3,

13
6

0.
33

33
3

1,
04

6

Pe
rs

on
s 

20
 y

ea
rs

 o
ld

 o
r 

ov
er

 n
ot

 in
 th

e
/a

bo
ur

 f
or

ce
, l

ab
ou

r 
re

se
rv

e 
no

r 
in

st
i-

tu
tio

ns
2.

00
0

2,
00

0
1/

20
0

90
3

1.
0

90
3



Table 3
Primary tabulations of postcensal survey
of professional and technical mar_nower (1)

I. 1960 occupatio:-__.1 characteristics

Variables
Occupation:

by sex e-ld age
by sex ar4 highest degree
by age and highest degree

Sub loot of tabulation

Industry group
Type of emp3oying organisation
Class of worker
Field of work specialization
Change in organisation, occupation and field of work

specialization between 1960 and 1962
Years with present organisation
The mro most time..consuming job activities performed
Occupation at age 24, or first job thereafter
Fields of work specialization ever worked in
Typea of employing organisations ever worked in at

least 6 monis
Years of education
Types of elementary and high schools attended
Curriculum of senior year in high school
Size of high school graduating class
Field of study for highest degree
Field of study for each degree held
Year work ended on highest degree

II. 1962 Occupational characteristics

Variables
Occupadon, 1960, by occupation same, 1962/occupation different,
1962:

by sex by age, 1962
by sex by highest degree, 1962
by age by highest degree, 19'62

( 1 ) A copy of these tabulations (in the form of machine printouts) is fled
at the National Science Foundation and is available there to researchers.

168
176



Subject of tabulation

Employment E:ite14..u3
Industry group
Type of employing organisation
Class of worker
Salary
Occupation
Field of work specialization
Hours worked weekly
Years with present organisation
Earnings in 1961 from major job
Sources of secondary income
Total earnings in 1961
Job activities performed
First two most timeconsurning job

activities performed
Years in ;)resent field
Years of a;ncation
Field of study for highest degree
Field of study for each degree
Year work ended on highest degree
Sources of Ena.ncial euppor k. for graduate training
Sources of financial support for undergradue.te training
Single most important source of Enancial support for

undergraduate training
Single most important source of financial support for

graduate training
Types of experience and training contributing to

qualifications for present job
Supplementary training (Yes No)
Subject of supplementary training
Citizenship
Region of residence
Fatherts occupation (when respondent we-s 16)
Marital status

III. College educated population as of 1960

Variables (1960)
Field of study for highest degree:

by sex by age
by sex by highest degree
by age by highest degree
by age by labour force status
by highest degree by labour for.ce status
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Subject of tabulation

Employment status, 1962
Employment status, 1960
Induztry group, 1960
T:-pe of employing organisation, 1960
Class a worker, 1960
Occupation, 1960
Field of work specialization, 1960
Field of work specialization, 1962
Salary, 1962
Earnings in 1961 from major j-ob
Types of employing organisations ever worked in at

least 6 months
Types of elementary and high schools attended
Curriculum of senior year in high school
Size of high school graduating crass
Field of study for each degree
Field of study beyond highest degree
Year work on highest degree ended
Citizenship
Region of residen.ie
Father's occupation (when respondent was 16)
Number of dependants
Marital status
Number of children
Mernbevship in professional societies
P rofessional articles or books published or papers

read at professional meetings,
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B. TOWARDS A BETTER UTILISATION OF SCIENTIFIC
AND TECHNICAL PERSONNEL

A SOCIAL RESEARCH APPROACH TO
THE EDUCATION AND UTILISATION OF ENGINEERS

by E. Thorarud
Institute for Industrial Social Research

The Technical University of Norway, Trondheim

The Edu:cation and Utilisation of Highly Qualified Personnel

I. In:a^oduction

Discussion both in this section and those which follow considers the
following subjects:

(a) A criticism of the traditional labour market approach;
(b) Selection and screeniug processes and the aspirations of

secondary school students;
Higher education as a social system;
The career patterns oi engineers;
Educational policies of the Norwegian Society of Engineers;

±, The importance of personality factors in institutions ;
(g) Value conflicts in engineerMejobs.
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The traditional labour market approach (as briefly outlined insection B of tri.e paper) seems inadequate for the efficient handling ofthe problems of the education and utilisation of highly educated perannnel.Analysis of previous research in this field shows that organisational andinstitutional factors are operating in such a way that the labour marketmechanisms can, at best, create only a long range balance between thesupply and demand of highly educated personnel. A considerable imbalanceis likely to appear in short and medium range adjustments. The negativeeffects of this imbalance may be quite serious on both the aggregate andpersonal levels, in companies and in professional circles. The labourmarket model may, in fact, be rather irrelevant if we compare actualsituations in education and industry with the ideal conditions under whichlabour market mechanisms are theoretically assumed to function.Ideally one would assume that pupils in high school would be moti-vated to invest time in such school subjects and to seek such vocationalinformation as are relevant to their abilities and aptitudes for futurecareers. Initial studies undertaken by our institute (summarized insection II of this paper) indicate that the selection and screening processesin high schools may be _the dominant aspect of actual teaching-learningsituations. School work may therefore be primarily oriented towardsshort-term goals, e.g. avoiding failure in terms of grades and exalnina-tions. If the selection for higher studies is based on grades in highschool, as it is in Norway, then we find that pupils tend to postpone thesearch for information about careers and higher education until their finalschool results are known. The pressure for good school grades at anearly age is, of course, not confined to Norway, and leads to unexpectedconsequences in the education and utilisation of manpower in other countriesas well.
Within educational institutions where technologists are trained we findthat existing selection systems, social norms and values cultivated bystudents and staff do not effectively structure career preparation and thetransition from university to professional life. Nor, we submit, is therea positive structuring by the actual teaching programmes of the school orby the practices within companies for hiring and promoting professionalengineers. When Norwegian technologists are productive in traditionalengineering jobs as well as managerial positions, this may be explainedpartly by the high calibre of recruits that are drawn to engineering,partly by the basic training they get in school and university and partiyby the supplementa.ry education which is now actively promoted by firmsand by the Society of Engineers.

We have found a number of indicaticras that there are considerableshortcomings in the operating of t

(a) Educational institutions;
(h) Industrial organisations;
(c) Professional societies.

By recognizing the different time sequences and the complexity of theadjuatment mechanisms within and among these three kinds of orgai\isationswe can see why the traditional committee approach will not achieve ade-quate change in a period of rapid technological and social flux. If forinstance industrial demands create needs for educational changes it willusually take a few years before an educational committee or commission
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is set up to consider reforms. The formulation and implementation ofchanges will not usually appear until several more years have passed.
And decades may pass before changes in education are reflected at joblevel or in the career patterns of professional people.

Short-range and medium-range adjustments can be created at
different levels; between the highly educated person and his job, between
the company organisation and the educational institutions and between profes-sional societies and the career aspirations of professional people. How-
ever, to establish useful adjustment mechanisms on all these levels ispossible only if we explore the facts of social life as we find them through
research in schools, in business organisations and among professional
people. However irrational existing social processes seem to be from a
labour market point of view, they are still the bases for future social
policy and action.

It is also important to be aware of the fact that new trends may be
emerging in industrialised society in the way people perceive their own
work situation and their profession. Education and work a.re not only
means to 8.n end but represent also basic values in human life. Problems
of alienation limit personal satisfaction and the lack of motivation experienced
in the daily work situations among people at different levels of industrial
organisations have created in t.he Scandinavian countries a growing inte-rest in a new approach to industrial democracy. Welfare programmes,
joint consultation and formal systems of ,co-determination seem to have had
a limited effect on the levels of satisfaction, the release of initiative andpersonal growth in the daily work situation so long as we continue to have
a mechanistic approach to the organisation of work. Since 1963, the
Trade Unions, the Employers t Association and Government have jointly
sponsored a research programme in Norway with actual field experiments
in industrial firms to determine how to improve conditions for personal
participation 8.nd the efficient application of human resources in industry.
Som<1 aspects of this research work are outlined in section III of this
paper and may offer some new ideas about the education and utilisation
of manpower in general.

The scientific knowledge of social processes operating within educa-
tional systems and within industry is rapidly increasing, but the comple-
xi r of this whole general problem area should not be under-estimated,
partinrclarly when cross-cultural co-operation is concerned. Por the
purpose of illustration this may bo more clearly understood if we explore
some initial studies in the field undertaken during the paet few years in
Norway. We shall also (in section III) outline some practical steps to
be taken and some further research needed to achieve better conditions
for the release of human resources in the education and utilisation of
highly qualified l_ersonnel.

II. Review of previous work and different approaches

The traditional labour market approach

The traditional labour market approach to problems of education and
utilisation of personnel is based on the assumption that two major sets of
factors are involved: the first consists of the requirements of the work
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situation. The second set consists of the skill, knowledge and other human
resources brought into the work situation by a person. Under this approach
to achieve optimal education and utilisation of personnel one should:

(a)
(b)
(o)

study the work requirements;
construct the jobs; and
set up corresponding educational facilities to ensure that a
sufficient number of qualified personnel are channelled into the
labour market;

(d) analyse the available applicants for jobs in terms of personal
characteristics;

(e) put "the right man in the right place".

This "peg a.nd hole" approach may be realistic and useful when a society
is facing a major and rapid re-allocation of its labour force such as in
a war situation or in a period of widespread unemployment. And in the
long run economic and social forces tend to be correlated with trends in
education, in professional careers and in deployment of personnel. But
in the short run the picture is different.

The personnel specialist of an industrial company in the 1960s1 who
deals with the actual problems of recruitment, deployment and utilisation
of personnel has one major reaction to the traditional systematic labour
rearket approach: "It never works this way". It may work to some
extent .for unskilled manual labour or in a military organisation but it cer-
tainly doea not apply to highly educated manpower in modern industrial
organisations where the deployment and utilisation is related to complex
forces. The analysis of task requirements and the design of lobs are
scarcely finished before tasks aro changed to suit market demands or
technical development. The educational system, labour contracts, rules
of the trade or professional demands are structuring the allocation of
men to work. Over long periods of time this structure has been rather
eatable, but this seems no longer true in most industrialised countries.
Vast changes are taking place with such speed that the deployment and
utilisation of personnel become an art of continuous improvisation rather
than a mere matching of work requirements and personal characteristics.

Improvisation rather than systematic problem-solving is necessary
partly because we know so little about the problems of educaticn and
deployment of personne in modern work organisations. -qe are also forced
to rely on improvising because whatever is known about these problems
tends to be converted into action too late to be of any practical importance,
as the problexns have already changed in character. Herbst points out
to be efficient in the 19601s that corrective steps would have had to be
taken in the late 401e. Whatever action we take in the late 601s insofar
as the educational system is concerned, the practical impact will not be
effective before the late 7013.

As part of this OECD protect we have summarized herein some
exploratory studies conducted by our institute. Some educational and
organisational problems have been studied and the results may be relevant
to and considered for future work on the d.,ployment and utilisation of
hignly educated personnel. After a brief summary of the relevant aspects
of these studies it may be possible to outline a somewhat new approach
and to plan the research that must be done.
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A study of pupils, time investment in difFerent school activities

Philip G. Herbst has recently made a study of person-task relations
in the school situation. A by-product of this study is ihat it throws some
light on the teaching-learning situation as perhaps experienced by people
of 16-17 years of age.

Ideally, one would assume that this teaching-learning situation would
be &eared to the optimum cultivation of bilit and interests among young
people and to assist in the choice of further education and ultimate career.
However, there are strong indications that the dominant characteristics of
the teaching-learning situation are part of a control and selection process
rather than a learning and development process. The major amount of
work that pupils put in is geared to short-term means rather than long-
term aims. Their studies are channelled into activities and subjects which
are most important as safeguards against failure in the screening process.
One finds there is a re/atively little time investment in the positive seeking
and striving for deeper understanding of intellectual problems. This would
not be so bad for the pupil if one could be fairly sure that the screening
process is a healthy one for the young person and for higher education
and professional training. However, there is good reason to believe that
the screening procedure is more relevant to other Purposes, namely to
maintain discipline in the classroom and to enable schools with limited
capacity to channel the stream of young people through the educational
system without causing undue disturbance to the system itself.

If we consider the screening procedure of our school system we
are in fact faced with some very tricky problems. What degree of diffe-
rentiation is desirable at what age levels according to the development of
personality and temperament of young people? Paasche has in a recent
survey of relevant research pointed to some problems facing young boys
and girls in the United Kingdom who have a strong inclination at the
age of 14-16 to begin technical studies. How can this inclination be
vourished when there is little in the school system relevant to the gifted
and technologically oriented 15-20 year old student? This becomes even
more difficult when engineering as a profession is of relatively low social
esteem in the United Kingdom when compared to the United States of
America and the Scandinavian countries, No wonder that 900 places were
left unfilled in United Kingdom colleges of technology in 1964.

A pilot study of hi h-school pu Os, orientation to hiher education

Utvik has recently made a pilot study on a small sample of students
at the age of 19 before and after matriculation examination in Oslo. For
the sake of further illustrations we may extract some questions related to
the screening and education process among young people interested in
studies of technology.

Ideally, one would assume that the screening process betv,een
school and higher education would be part of an instAttdionalised transi-
tional phase in the life of young people. Such a transitiona.l phase depends,
among other things, on knowledge of the manifest and, ij possible, 'the
potential abilities and interests among students. Information on the oppor-
tunities and requirements of higher education and those of vocational life
should also be part of such an institutionalised transition. It is indeed
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difficult to match educational activity to vocational requirements and equallydifficult to have the values of vocational or professional life wellrepresentedin the system of general education. One way of avoiding these difficultiesis to leave the value choices involved in the transitional process to theindividual young student. Some ethical problems are also being avoidedby leaving the choice to the student himself. But this means that alternatives must be presented to the individual in such a way that he can alsojudge at least the major consequences of entering one line of higher education to the exclusion of others. Even if we take for granted that alternative choices are not enforced too early in young people is lives onemajor difficulty remains. How is it possible to present information in sucha way that choice of education and career is made as realistic as possible?In Uivik is study we find strong indications that relevant informationis not sought to any great extent until just before matriculation examinations-Since this examination in Norway decides whether a pupil entera engineering, r example, he often seems to put aside the problems of choiceuntil his examination results have appeared. This is not true for all students. Those who have close relatives in the engineering profession seemto have a more clear idea about the choice and have often thought ofalternative ways of education and career. Thus it is obviously not enoughto offer information about careers and higher education as is at rresentdone in the Norwegian school system. It eeems important now to considerthe school system itself and its effect upon the longterm process ofchoosing and being trained for a career. In Norway this process isgreatly influenced by the fact that the selection for a number of courseaof higher studies is based exclusively on grades in high school. This maybe one of the reasons for the concentration of effort among pupils in highschool on those subjects which are part of the screening process.Obviously, with limited resources, some sort of selection must take placebut the point is that selection can take place gradually and preferably atsuch age levels that both the pupil and the school have the best possiblechance of making a good choice in terms of later success.This particular point about the screening system in the Norwegianschools may not be considered important in other countries with alternativeselection systems. The important point to be made, however, is thatthere is always a certain relationship between the aelecticn system, theeducational system and the wider problems of utilisation of human resources.

A study of the selection procedure to the Norwegian Institu -ATechnology

A study by Erna Walle has ahown that matriculation examination (atthe age of 10) correlates pos lively (r 0.20-0.35 for different departments)with final grades in the school of technology. However, grades during thefirst and second year in the school of technology have a higher correlation.For basic science subjects the correlation (r) is usually betwe.en 0.60and 0.70. These science subjects are not unique for studies of engineering.Consequently, much can be said for postponing at least part of the selection procedure to the second year of the school of technology, rather thanbasing the selection cri matriculation examination. This would influence thefire', part of the study in the school of technology and would raise some
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practical problems, but would also have its advantages for the school assuch. As we shall point out later, it may also be an important part of
the integration of some basic processes involved in the deployment and
utilisation of highly educated personnel.

Studies of a school of technology as a social system

During the late 501s and early 60 I s several studies were made of
the Norwegian School of Technology in Trondheim. The effe.-A of theschoo:1s growth on the teaching-learning situation was investigated by
studying the time allocation among students on different study activities
and the norms and values predominant among student and staff. A few
results are relevant within the context of this paper. These findings show
that the students in the entire 4 1/2 years of study spent most of their
working time (45-80 per cent of a total of 45-50 hours a week) , duringthe normal term, in laboratory and draftroom exercise. Lectures absorbthe major part of the remaining time, while individual reading and studytook little time except when e.xaminations were near and all other activities
curtailed. During the first year of study, mathematics and other basic
subjects are combined with great difficulty with more practical exercises
whicl, give a more rapid knowledhe of resulte in line with the student
culture. The practical exercses coincide with the need among students
for orientation abcut the characteristics of engineering as a field --)f studyand as a career patter-,. But such orientation should not take too muchtime during a phasa Z d,. ation when basic sabjects must have first
priority.

There is plenty o. room for constructive innovation in order to bring
the actual study performance in a school of technology closer to the ideals
established in the official plan of study. This plan intends primarily to
emphasize basic science subjects during the first two years but to include
some practical exercise as part of the basic training to orient studentstowards engineering as a profession.

The values among students and staff showed a potential conflict
between academic-theoretical values on the one side and professional-
engineering values on the other. Social and administrative values are
fairly dominant in industry, where the students are going to work, but
have little room in the study programme.

From the point of view of utilisation deployment of highly educated
personnel there is little in most, sub-programmes of this school which
assists the gradual introduction of the students into engineering as a pro-
fession. In the future there may be even less emphasis when basic science
subjects play a larger role, especially in the first 2-3 years of study.This poses a problem for engineering education.

Industrial apprenticeship is a prerequisite for entering the Norwegian
School of Technology and could easily be adjusted to offer more insight
into engineering as a field of study and as a profession. During the latter
part of formal study some voluntary ....:hoice of subjects is left to the students
and these subjects could be linked to the actual problems of engineering tobe faced by the young graduate entering industry. This introduction to
engineering cannot be guided equally well by all professors. Some pro-
blems of recruitinent and promotion of university teachers as well as
other organisational problems of the academic institution must be solved
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for an integrated approach to the training and utilisation of highly educated
personnel in industry. Further discussion of these problems will be consi-
dered in the concluding chapter of this paper.

A study of the poE-Itions and the career pattern of engineers

In 1959-61 P .A. Holier conducted a study of engineers and techni-
cians in Norwegian industry with particular reference to their educational
background and career development. Some statistical evidence was analysed.
The distribution of university-educated engineers between State a,nd muni-
cipal services and private industry (22 per cent, 11 per cent and 67
per cent respectively) is mainly of national interest as is the distribution
between branches. Of more general interest is a movement, as engineers
grow older, from larger to smaller firms, from State and municipal
services to private industry and from scientific and purely technical work
to administrative activities.

Of the norwegian engineers educated in the period 1945-55, 13 per
cent in 1957 were employed in research and development, 30 per cent in
pure/, technical work, 43 per cent in combined technical and administra-
tive posts, and 13 per cent in technical-business activities. A new survey
would be needed to observe a current trend towards a growing number
of engineers in research and sales activities. However, any ilar re-
search of a. statistical character will be of little general intere., mitil a
better classification of engineering work has been found. This wa.s the
very reason why Holter directed the major part of his research towards
an exploration of the job content in engineering at c....mpany level.

Holter made case studies of what happens when companies advertise
for engineere and jobs are filled. How are jobs described? Are the jobs
part of a syetematic structure of positions in the firm? Will such jobs be
appreciated by engineers as part of a career pattern? A re the jobs defined
by required educational background and the needs for supplementary or
complementary job training? Considering the present practices in the
companies studied what are the potential and manifest role conflicts
among engineers? How can these conflicts be understood in terms of a
growing professionalisation which is supposed to be taking place among
engineers?

Holier ts results are only tentative and mostly negative. He clid not
End tile clear conceptions of engineering jobs that one would expect for
the formulation of company policy on recruitment, deployment and utilisa-
tion of engineers. He did not find any clear conception of different kinds
of engineering jobs as part of a well-defined career pattern. He did find
that company orga.nisation and personnel policy may often put, the engineer
in a conflict situation where he has to choose between limited promotion
opportunities in what is perceived as a professiona.l engineering job or
getting better promotion in a field of work for which he is not educated.

Holier points to a number of reasons why engineering as a profes-
sion has ao far been loosely defined in Norway and has therefore repre-
sented a flexible and valuable pool of highly educated personnel. He also
points to some future difficulties unless the educational policies in schools
of technology and the organisational policies in industrial companies are
not gradually co-ordthated in view of changes in the engineering profession.
We shall return to these questions raised by Holter in the concluding
chapter of this paper.
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Educational policy of the Society of Engineers

We have worked for some years in close contact with the training
activities of the Norwegian Society of r. .ngineers and were impressed by
the impact of some important decisions in terms of professional policy
within that society. One of the decisions was a considerable investment in
training activities in general and in administrative training in particular.
A corresponding development has appeared in the other Scandinavian
countries where engineers have similar training and status. Another pro-
fessional policy decision resulted in pressure exercised upon educational
institutions to give more room for social science subjects to be taught to
technologists. A third change in policy was considerable pressure at
company level to increase job training, particularly for young engineers.

During a strong national drive to educate more engineers (250 per
,ient increase from 1950 to 1965) the society firmly backed this educational
policy. . This oven led to considerable opposition from young engineers who
felt they were not, being employed according to their educational level.
Concurrently tnere has been active interest in the Society of Engineers
for research to clarify job requirements among engineers in industry.

All the policy questions mentioned have been explicitly discussed
at annual meetings of the Engineering Society and at a special conference
on the education of engineers. During the latter session there were
representatives of three major groups, the Society of Engineers, the
educational institutions and the larger companies who, in fact, employ
the majority of Norwegian engineers (75 per cent of all engineers in
Norway are employed by companies with more than 50 staff people each).
Some of the policy questions mentioned are clearly related to professional
problems experienced by practising engineers. We also feel that the three
above-mentioned groups are the vehicles through which a change in
engineering as a profession will have to be introduced. This is important
to bear in mind when practical reforms are considered regarding the
deployment d utilisation of technologists in industry.

The importance of personality factors restated in institutional terms

So far, this paper has mainly dealt with educational, organisational
and professional factors which influence the development of engineers.
However, it is often stated that engineers are what they are mainly
because of their personality. This can also be said of doctors, and lawyers,
military officers and priests, but perhaps less so than for engineers. Those
in the former professions seem to be more bound by clear prescriptions
about what to do and how to do it, what training is required for different
kinds of jobs and what kind of career is open after professional training.
These are certainly less well defined for engineers, so that personality
factors may be much more important in the selection, training and deployment
of engineers.

Extensive research has shown that the use of personality tests in
the academic selection procedure has produced only meagre results. On
the basis of a survey of relevant research, Ioshua Fishman has suggested
that greater emphasis should be put on the social psychological factors in
student work situations than on selection techniques. This is in line with
the findings of studies made of the Norwegian Institute of Technology.
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The values and norms represented in the teaching-learning situation and
the values and norms dominant in the student culture seem to be aa
important as motivation factors. Paaschefs survey of relevant research
indicates that the basic-value orientation among young people interested
in technology is fairly stable from the age of 14-15 provided that. oppor.-
tunities for education and work exist so that these values can be-pursued
and cultivated. Therefore, the importance of personality factors in the
work behaviour of engineers can perhaps be reformulated in institutional
and organisational terms.

The educational institutions will do their jobs by channelling young
students into different professional categories. The labour market and
the company organisation will manifest and apply the social forces which
influence the growth of personalities. Intrin.sic personality factors establish
limits on what the individual engineer can be in terms of work behaviour
but it is also equally true that the institutional context will decide what
potential personality traits will emerge in the personal role behaviour of
a profeesional engineer.

Trist, Emery and Herbst have emphasized that the socio-technical
aspects of work are of primary importance in building an efficient work
organisation where human resources can be released at an optimum
level. Production requirements will, to a great extent, set the limits on
work organisations as social systems. But the technical require_nents of
a work organisation cannot be fulfilled at an optimum, level unless socio-
psychological factors are accounted for in job design.. Herzberg and his
associates concluded that work content is a primary motivating factor
while external work conditions are the primary cause of dissatisfaction.
If this is right, then we may have an important basis for designing jobs
for engineers that are stimulating and productive at the same time .

In a recent work paper, Stemercling has stressed tne importance
of meaningful transitional phases in the education and the career of
engineers. It seems important to have such content and methods included
toward the end of the formal school sequence so that pupils can examine
their interests in subjects relevant to the practice of engineering. Simi-
larly, at different phases of a school of technology, subje.As might be so
represented that these different phases can be experienced as meaningful
steps towards a career in engineering. And in the company situation it
muet be recognized that the job content at different phases of a career in
engineering must, correspond and not conflict with values established in
engineering education and values associated with engineering as a pro-
feseion.

A case stud of otential value conflicts in en ineerin 'obs

The value conflicts experienced by engineers are often related to
the administrative requirements included in engineering jobs. To check
this hypothesis Lange has made a caee study of engineers in a Norwegian
company to see at what career stage these conflicts begin to appear
clearly. He did not find that the conflicts appeared systematically after a.
quantifiable number of years after graduation. He did find that value con-.
flicts were caused by a lack of correspondence between job content and
personal value orientation. Furthermore, he found that external factors,
housing for example, played a decisive role in the choice of jobs among
engineers.



The value problems in engineering jobs could be solved in two days,
either by excluding the administrative components from jobs or by including
the administrative aspects of engineering in the education of engineers.
Tb.e former solution seems impractical in most cases since few engineer-
ing jobs a.re exclusively technological in character. . P roducts or services
cannot be produced unless economic factors of raw materials a.nd of pro-
cesses and macIdnery are considered. This has led Bournester to suggest
three different levels of engineering work, the first level primarily related
to the product, the second to production and the third ic productivity.
The tirst level is primarily technological in character. The second level
has technological and economic aspects. The third has technological,
economic and social aspects. If we a.dd research then we have four
different levels of engineering cutting across economic branches. Appre-
ciation of these levels can assist in the comprehension of both job design
problems e.nd value conflicts in jobs and careers of engineers.

Summing up prior research

In this review of previous work on the problems of deployment a.nd
utilisation of highly educated personnel we have given priority to studies
ma.de in Norway and related to engineers (Stemerding - has presented
a wider survey of the literature) . We have done this for two reasons.
First these studies are not ;Iret known outside Norway because of the
language difb.culty. Secondly, in consid,ring only one profession, one can
more easily see the problems in a. longitudinal perspective. One is forced
to see the relation between basic education a.nd professional education.
One is forced to see the relations between professional education a.nd
professional practice in a company setting. Finally, one can more easily
see the importa.nce of the job and the career in the perspective of the
professional society to which the highly educated person is relating him-
self in terrns of values and job satisfaction.

Turning back to the beginning of this chapter we may now see why
the traditional labour market approach is inadequate to treat the deployment
and utilisation of highly educated personnel:

(1) The theoretical background for the existing principles of job
classification and job design is, in general, tho primitive to take
account of the changing requirements forced upon work organi-
sations by rapid technological a.nd social change;

(ii) The theoretical background of existing principles of job design
and career planning is particularly weak when social and psy-
chological factors are concerned;

(iii) Educational institutions and professional societies are structuring
the value systems of highly educated people. Human resources
can be used at an optimum level only when the job content and
career patterns in industry are in line with the value systems
dominant in educatipn and in professions. However, the changes
in the value systems of schools, professions and work organisa-
tions are probably occurring along different time scales.

(iv) Preliminary analysis of the educational, professionFl and work
organisational situations of highly educated personnel reveal that:
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The characteristics of these three different lends of situations
are interrelated. Long-term adjustment mechanisms are ope-
rative;
Short-term adjustments can always be made at an individual
level but within the total set of interrelated situations mentioned
we find characteristics of short,-term disfunctioning;
Meditansrange adjustments could probably be a.rranged by insti-
tutionalising new kinds of feedback between the three kinds of
situations. This would make it more likely that short-term ad-
justments at individual level could be made in the right direction.
It would probably also reduce short-term disfunctioning within
the total set of interrelated situations. (In a theoretical note on
education of engineers Emery a.nd Thorsrud - see References -
have outlined a logical analysis of engineering education in terms
of programmes).

In the next chapter we shall illustrate in concrete terms what changes
can probably be made at different levels to achieve a better utilisation of
highly educated. personnel. We shall concentrate on some particular points
which we hope to clarify further in research and development work
currently under way at our Institute.

III. Adjustment mechanisms affecting the utilisation and deployment of
highly educated personnel

Though we are convinced that the short,--range and. medium-range
effects are limited, we shall essume that the labour market mechanisms
are operating - that surpluses or shortages of different skills will influence
wages and vice versa. We shall also take for granted that at!.ernpts are
being made, along traditional lines, to predict future demands in quality
and quantity of personnel needed and in planning and creating the neces-
sary educational sy. anis . Within the context of this paper we find it
unnecessary to discuss how personal adjustment can be partly achieved
by leaving the person free to move from one job to another when he finds
a post that suits his own needs. At the individual level of change we
stress the import 'e of leaving individuals free to participate in creating
their own jobs. seems particularly relevant when dealing with highly
educated personnel whom, we assume, will have considerable insight into
the content of their own jobs and are aware of their own pereonal capa-
cities.

Case studies and field ex eriments in com anies to improve cob
design and organisational conditions

In an extensive research project aiming at the improvement of con-
ditions for personal participation in the work situation of all levels of
personnel we have formulated some general psychological requirements
important in job design, i . e . the need
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(i) f..r the content of a job to be reasonably demanding in terms
other than sheer endurance;

(ii) to learn on the job ax.d to go on learning;
(iii) for an area of decision-making that the individual can call his

own;
(iv) for social suppozt ...ad recognition in the workplace and in the

trade or profession;
(v) to be able to relate what one does and wnat one produces to

onels social life;
(vi) to feel that the job leads to some sort of desirable future.

These requirements were initially formulated on the basis of research
among workers, but such requirements are not confined to one level of
employment. Quite obviously it is not possible to meet such requirements
in the se.me way in all work situations for all kinds of people.

These needs or requirements, however true, are too general to
use as principles of job design. They need to be linked to objective cha-
racteristics of actual jobs. These needs cannot always be judged from
conscious expressions among employees, and t.t.is further complicates
matters. As in any set of psychological needs the above -J.re subject to a
wide range of vicissitudes. Thus, where there is little chance of learning
a person will forget such requirements if he cannot move to a different
job.

There seem to be two main approaches available to improve both
job design e.nd organisational conditions in line with the above-mentioned
psychological needs; one is job enlargement, another is the development
of relatively autonomous work groups. For highly educatee. personnel,
job enlargement seems to be the obvious answer, but in many cases
modern technology and current organisational practices lead to standar-
disation of jobs and reduction of autonomy even among highly educated
personnel. At leaet this is our impression from companies where simulated
models and computers are introduced in design, planning and control.

There are also other technological and organisational factors, parti-
cularly in large firms, which may contribute to narrow specialisation and
tight control in jobs for highly educated personnel. Traditional job design
takes for granted that maximum specialisation and standardisation of jobs
lead to higher productivity though there is strong evidence to the contrary.
Specialisation beyond a certain point tends to make jobs rneaninpless and
leave people with a feeling that there is no room for initiative arct per-
sonal involv-ement, that there is no challenge to learn, and no i _ed. to
ase onets own judgment. People in such jobs will find little motivation in
their jobs. Close supervision or cther kinds of external control may be
necessary to enforce work standards and norms. A vicious circle can
easily develop in such situations since close control tends further to
decrease personal initiative and a sense of personal responsibility.

There is a strong basis for assuming that complex work organisations
with advanced technology cannot function smoothly unless a high degree of
sell-regulation is built into operational units. There are three conditions
for such self-regulation to take place:

183i



(i) Top management must be able to interpret market demand and
inventory company resources in order to formulate the concrete
goals for which relevant criteria can be set for efficient achie-
vement by operational units;

(ii) P ersonnel within the organisation must have the necessary edu-
cation and skill to be able to fulfil their tasks within flexible ope-
rational units;

(iii) The personnel must be sufficiently committed to their work in
order to be willing to use their knowledge and skill and io take
responsibility in daily work situations.

Descriptive studies are now of great importance to show how effi-
ciently work organisations are utilising their human resources. Such
studies must indicate what kind of work is actually performed by people
in daily work situations. But general job descriptions and job titles give
very limited information. We have found that it is necessary tc make a
further breakdown and make task structure the basic point of departure
for analysis of job requirements and utilisation of personnel. Steinerding
has recently outlined some major categories that we are now trying out
in actual field studies.

First, a differentiation must be made between:
(i) units, or physical objects with which work is concerned;

(ii) operations, or activities performed; and
(iii) communication-modi, or social settings where activities take

Secondly, differentiation must be made between:
(i) individual task structure;
(ii) internal organisation structure, and
(iii) relations between the company and its markets.

Thirdly, existing plans must be evaluated in time-perspective. These
categories can be broken down in operational terms and comparative
studies will be made of:

place.

(i) careers or variation in task structure over time for engineers
and technicians in the same company;

(ii) the tastz structure of one organisation as against that of other
organisations.

Case studies along tbese lines will be followed by field experiments
in companies regarding the re-allocation of tasks among highly educated
personnel. Models for such experiments have been tried out at lower
levels of organisation within Norwegian companies over the past two years
and preliminary results are promising. Similar studies based on the socio-
technical analysis of organisations and on field experiments are also going
on in the United Kingdom, in Ireland and Holland under the direction of
the Tavistock Institute of Human Relations in London . (P rofessor Louis
Z. Davis at the University of California, Berkeley, is involved in related
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research). Wider international cooperation in this kind of research work
will certainly be important in the next few years to improve the scientific
basis for new policies to be worked out for the better utilisation of human
resources at all levels in industrial organisations.

Representative surveys among professional, groups on the actual
deployment of highly educated personnel

.A.s part of our present research work we are cooperating with
Scandinavian societies of engineers in surveys and, analyses of the actual
deployment and utilisation of engineers. We are facing the same major
problem as we have met before in survey work of this kind, namely the
lack of a theoretically valid classification system. Recently, we have made
some progress in this respect and have received active cooperation from
individual engineers in approximately 20 Norwegian companies who are
making detailed descriptions of engineering jobs. At the same time, contri
butions from members of the Tavistock Institute of Human Relations
(Trist, Emery, Boumcester and Paasche) have helped to create a
better basis for investigating the needs of engineers and scientists. The
nationwide survey which is now being made among engineers in Norway
is designed to cover major aspects of task structure and career patterns
according to the categories mentioned for the case studies as described
in the prec.eding chapter of this paper.

During the first half of 1966 we hope to present the first results
of these surveys. It should now be possible to get representative data
to see if earlier trends are persistent. We are thinking of the relative
increase in the number of engineers entering research and development,
marketing and administrative jobs.

In the context of this paper our main point is that representative
surveys repeated at regular intervals can reveal structural changes in
orofossional careers. Systematic feedback of survey results will have to
be handled with great care in order to induce appropriate reactions from
educational institutions, by companies and professional societies.

Further development work regarding supplementary- educ ation orga
nised by professional societies and individual companies

As already indicated, some importa.it policy changes e-re emerging
from professional societies in terms of supplementary education for their
members. During a conference in 1965 we received information from
representatives of all the Scandinavian professional engineering societies
that there were common trends in programmes of supplementary education.
We find that the content of programmes indicates special needs in different
branches for supplementary education in modern techniques which are
not normally part of general education for technologists. Perhaps general
education should meet some of these needs. This seems to be the case
with certain social science subjects such as economics, organisational
theory and techniques for the optiinalisation of decisionmaking. In any
case it does seem useful to analyse the educational gaps that professional
societies a r e trying to remedy. Such needs are important indications of
changes taking place in the companies and in the labour market. and the
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way in which the professional societies react is important for the future
career patterns of engineers . And if we have a better kno wledge of
existing and emerging career patterns open to young graduates from pro
fessional schools , such kno wledge can be spread systematically and may
become an important part of continuous aAj-ustrnent mechanisms to improve
the utilisation and deployment of highly educ ated personnel.

By studies at the company level of existing induction prog:..-rames and
supplementary education for highly educated personnel we may find strong
indications of changes in job requirements and career patterns. M any-
advanced companies find it necessary to introduce young engineers to
modern techniques which are not taught in many schools of technology.
Some of these techniques are , for example , automatic process control,
computer control and modern information technology. In some cases
companies and leading institutes of technology are cooperating in such
programmes. Such cooperation may often have a reciprocal effect in
schools and companies.

If we study the existing programmes of supplementary education in
companies we may quite often find that engineers will have to be trained
in cost control , in marketing research , in o rganisation theo ry o r personnel
management. This can take place in external o r internal courses and
occur at different points in the career We may also find that certain occu
pations tend to merge with other occupations in specific project groups or
in staff wo rk. We have the feeling th at this may become a general charac
teristic of wo rk organisation in companies as well as in research esta
blishments where already interdisciplinary cooperation is becoming
increasingly important. If we know mo re about actual trends in company
practic Ls we may be able to devise a better basis for predicting the
medium and long range adjustments in educ ation and in manpower deploy
ment and utilisation.

Apprenticeship and gradual selection as part of professional education

In the Norwegian educational system apprenticeship has been a
prerequisite fo r entering a school of technology. One purpose of this
arrangement is to introduce the students to actual industrial situations .
The technologic al aspects of such orientation tend to be of limited value
since, the techniques that stuoents at this level can understand are often
obsolete . A more important purpose of apprenticeship is to enable the
young student to be acquainted with the o rganisational context in which he
is going to work. During a phase of job orientation , young students ,lncl
practising engineers could meet to explore the actual job content and the
different phases in the career of engineers . Apprenticeship of this kind
could be split up ano introduced before and between main phases of pro
fessional educ ation. Tnis might be a way in which to create transitional
phases between different levels of education. Such a programme would
have to be planned and carried out in close cooperation between schools
of engineering , professional societies and leading companies. One effect
would probably be a mo re realistic orientation eunong students of engineer
ing , orientation toward future education and for c areer possibilities.
Another equally impo rtant effect could be the feedback from such orienta
tion programmes into the o rganisations and institutions involved . It is
impossible to give o rientation unless ends and means are made explicit.
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Industrial organisations as well as educational institutions can learn from
analysing and communicating information about themselves, what they stand
for in terms of objectives and programmes.

The general trend in professional education seems to be a strength
ening of basic subjects, at least during the first part of study. There are
two very goo:i reasons for this trend. The first is that basic studies are
necessary for later specialisation. The second reason is that basic edu
cation will tend to become obsolete at a slower rate than specialised
training. As we have indicated already there are gcod reasons to arrange
systematic gradue, selection in professional education. One reason is that
critical selection must be avoided before personal interests and motivations
can become manifest. Another reason is that gradual selection will in most
cases improve the prediction value of the selection procedure in terms of
later academic or professional success. A final reason is that gradual
selection combined with gradual specialisation and continuous orientation
about trends in professional careers will open new possibilities for short

an meditnn range adjustments in the total system of education and in
the tn,lisation of highly educated personnel.

In our present research and development work we hope to include
systematic studies of apprenticeship and gradual selection as important
aspects ol professional education. Again we would hope to arrange syste
matic feedback of results to the organisations and institutions involved.
This may furnish industry and education with a better basis for continuous
organisational and institutional adjustments.

Periodic revision and experimental programro.es in professional
education

If we attempt to revise professional education we shall soon be faced
with some basic organisational and institutional problems. Academic insti
tutions are fairly closed systems. Some of these probiems are related to
the system of selection and promotion of academic personnel; others to
the decisionmaking process within academic institutions. Perhaps the basic
dilemma is that we have little systematic knowledge of the nature of insti
tutional leadership in universities. Such institutions can no longer survive
as closed systems in a world where educ ation and research is becoming
an increasingly important factor in economic growth. At the Came time
universities are supposed to be important carriers of values other than
those attached to economic g.rowth. The fact that universities are the
centres for applied as well as fundamental research and for professional
as well as ac ademic educ ation c re ates considerable value conflicts in uni
versities . This may be a major reason for a general resistance to change.
And when changes do occur, considerable pressure from outside coupled
with tensions inside the university are inevitable.

Periodic revisions of university curricula every fifth year as a
matter of policy may be necessary to achieve a complementarity between
professional training and scientific development and the demands of indus
try. Herbst has emphasized the importance of the time lag between edu
cational revision and the ultimate effect of such revision in industry. The
changes in professional training which could have been made in the 1950 ts
as a consequence of the breakthrough in atomic resea,-ch and in transis
tor technology will have no major effect,in industry before the late 19601s.
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If we are now facing a breakthrough in biological sciences and in space
and ocean technology we must try to introduc e appropriate refo rrns in
professional education very soon if we are going to expect resu1t=3
industrial production in the 19701s .A.n important research task ahe..d of
us is to have much more specific knowledge about the time lag between
a scientific innovation and the eventual effect on professional training and
industrial practices.

Stemerding has illustrated that new professional schools are obviously
mucn more flexible than older schools in developing educational curricula
in rn.eeting current demands raised by professional societies and industry.
The introduction of social science subjects in engineering is a case in
point. As we have pointed out, it seems important +c, include such subjects
to meet the nontechnical needs of industry and to avoid professional
conflicts when the engineer faces administrative problems.

If we analyse the social science results of organisational change in
large industrial companies we shall find that field experiments are impor
tent. It is quite likely that change in academic institutions can be easily
introduced in the same way. This would probably mean that young teach
ers with recent training in basic sciences and with systematic information
of technological change in industry could be left free to introduce experi
mental training programmes, rather than to have to fight for the Introduc
tion of new subject matter in old programmes.

Another alternative is that teachers in basic sciences bring their
students in direct contact with industrial organisations where there have
been important advances. But solutions along these lines arc simply not
realistic unless new sets of relationships are set up between companies,
universities and professional societies. To establish new relations between
institutions is always a longterm proposition. There is, however, strong
pressure for new relations to develop. Strong economic pressure exists
and there is also considerable will], ness among members of the institu
tions involved.

IV. A. brief summary of some policy problems and some elements of an
ac'ion prograrnrne

The basic policy problems that emerge from the analysis of education
and utilisation of highly educated personnel in Norway are essentially the
same in all industrialised countries. The reason for this is that education
represents values in itself and is at, the same time an increasingly impor
tant factor in economic growth. Economic growth is a necessary condition
for social and cultural development in general. But this does not mean
that culture values represented in educ ation of a certain culture may not
be endangered if education is adjusted primarily to satisfy- industrial and
other economic. needs.

Traditionally, education was classified as consumption. Today, it is
also looked upon as investment. Both classifications cover essential aspects
of education and indicate the nature of the policy problems involved. With
in the framework of this paper these aspects of education are essential
in a policy discussion:
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(a) What valuctJ does education stand for? What are the aims of
education, its objectives, the self-evident, good things that can
be pursued through education? The content of educational pro-
grammes represents values pursued and indicates at the same
time the ways in which the values are institutionalised. (To
accept education as institutional means in fact that the values of
education are integrated with the value system of society at
large).

(b) What roles - professional and other - does education prepare
people for? In traditional society there existed three relatively
closed institutional systems:
(i) The school system: consisting of a relatively few well-
defined levels, each corresponding to a social class with a
certain status;
(ii) The system of higher education: consisting of relatively few
and almost closed and stable fields of learning or departments
of study;
(iii) The occupational system of industry: consisting of relati-
vely closed stable jobs and career lines.

The integration of these three systems to the extent necessary was
achieved through the ,.,...g-term raechanisms operating in the labour mar-
ket. These mechan, in the past were geared to a situation with a
surplus of labour at ' aconomic selection operating in education. Since
education was not primarily perceived of as investment for economic
growth, certain innovations in industry and the occupational system were
slow in coming about. Education was perceived of primarily as a culti-
vator of values and intellectual activities among people in a static society,
thus changes in education were slow and infrequent.

From a personal point of view, it seems self-evident that the three
systems mentioned above should corrospond to the developmental phases
in the life of the individual. This would call for a certain integration of
the three systems. Lack of integration in this respect could more easily
have been accounted for than to-day by a f.ransitional period introducing
the person to a new system and a new developmental phase. To-de-
there is less room for such transitional phase:: since school and higher
education take longer and there is a relative shortage of :iighly educated
personnel.

In the early 1960 ts some basic changes could be observed in
Nerway:

(a) The educational system was "invaded" by the large new age
groups from a different social strata. Such age groups wanted
longor and better education in partly new fields of learning for
partly new jobs;

(b) There was no longer a surplus of labour;
(c) Economic selection did not, as before, regulate the access to

education or to trade and professions. The ideology and so,:ial
system of the Welfare State was making its way into education
and industry in a period with rapid scientific and technological
change. 189
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During the early 1960+s the Institute for Industrial Social Research at
the Norwegian Institute of Technology made a number of exploratory
studies of the education and utilisation of engineers. Lack of integration
between the school system and the system of higher education was obser
ved in several ways:

(a)

(b)

The evaluation system in schools seemed mainly to stimulate
such activities as would prevent failure in the school system.
It did not stimulate much active search of knowledge according
to personal ability and interest.
The selection for higher education takes place at thc
the school period on the basis of school grades. The
of this selection is highly questionable. All activities during the
late school period are directed towards the selection aspect and
,,,ot towards orientation for the choice of higher education and
career.

(c) The value system and the norms cultivated in secondary schools
did not correspond very much to 'those experienced by the young
student entering a school of engineering. The values and norms
of higher education came as a shock.

(d) Conflicts were experienced between val,..ias and norms within
the institution of higher education partl], 1-ecause of a compe
tition between representatives of highly specialised fields of
teaching, and partly because of a conflict between academic,
industrial and personal values.

It was also discovered :'.1at there was a lack of integration between
higher education and the occupational system within industry.

(a) Conflicts are experienced in the career of engineers because
expectations cultivated in higher education correspond little
to the role structure and career patterns of. industry. There
seems to be little correspondem_e between the job content of
engineers and personal value orientations.

(b) Systems of higher education are adapting themselves to changing
requirements in science and industry, but the way in which
the changes take place leave little hope that they will meal- the
needs of tomorrow.

If the observations summarized above are valid, we should be aware of
the fact that;

(a)

(b)

We are dealing with institutions which are no longer closed.
The need for integration is obvious;
Institutional changes include changes in value systems, norms
of behaviour and social structure. Soc;.al research indicates
clearly that the time lag in such changes is so long that planned
changes with the hope of better integration must be basad on
prediction of social and industrial change during t.e next 10 5
years rather than 5-10 years. Research is needed L clarify
such time lags and the basis for longterm predictions.
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Planned change at the institutional level in education would
require leadership in schools and higher education to a degree
which is still uncommon in academic life. Existing leadership is
currently diverted from its primary tasks because of the demands
for internal regulation created by institutional growth in quanti-
tative terms. Institutional leadership in education can hardly be
achieved unless the adjustment between the institution and its
environment becomes the primary task of leadership.

(d) Planned change on the institutional level in industry will demand
a greater interplay between industry and education because va-
lues cultivated in education do not and should not exclusively
correspond to values cultivated in industry. Industry will be
increasingly dependent upon education as a banis for innovation
and as a preparation for professional roles.

The consequences th, olicy makers could draw from the main points
emphasized in this pa are:

(a) The conditions for institutional leadership in education and indus-
try should be examined thoroughly and systematic experiments
are needed to improve the mechanisms of change in terms of
educational content, the content of jobs and the professional
career patthrns.

(b) Planned institutional changes will have to be so slow and com-
plicated that better integration within syztems of education and
between education and industry should also b, accounted for
by introducing transitional phases in professional training, and
in careers. Such Dr, sitional phases will increase the short
and medium range adjustments that can be achieved on an indi-
vidual level.

(c) The selection and evaluation system of education and industry
must be arranged to function step-wise and be combined with
flexible transfel lines in educational programmes and industrial
careers.

(d) Qualitative changes in oducatAon and industry can partly to some
extent be created at a decent-zed level by:
- educational institutions
- professional societies
- industrial organizations.
Representatives of the three institutions mentioned will hardly
change their decision making and their values azid norms on
the basis of conferences or committee reports. Rather one
should, try to create additional institutional roles for educational
leaders in professional societies and in industry, additional
roles for professional leaders in educai la and industry arid for
industrial leaders in education and professional societies. These
additional roles should be designed to facilitate boundary control
between the three kinds of institutions. Such boundary control
is particularly important in periodic revisions that ought to be
introduced to restructure educational Programmes and the jobs
and careers of highly educated personnel.



THE EVOLUTION OF THE TASKS AND
FUNCTIONS OF ENGINEERS

Presented by F. Holden,
Director, The Swedish

Employers t Association (Sweden)

This is a summary by the Secre
tariat of a study on the. Utilisation
of Electrical Engineers in Sweden.
T;ie study was originally under
taken by nHandelehögskolant, in
Gothenburg under the direction of
Mr. Sigvard Rubenowitz.

The Tasks and Functions of Electrical
Engineers in Sweden

This paper considers the two following questions:
(a) Are the engineers of today adequately utilised with respect to

their lucation, and, conversely,
(b) do the engineers have an education adapted to their job fonctions?
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These questions are particularly important in of the increasing
demand for engineers and technicians. The analysis is based on ques-
tionnaires sent to half the total of Swedish electrical engineers ir 1963.
The project was undertaken by the personnel administration section r

"Handelshbgskolan" (business school) in Gothenburg under the diras:
of Sigvard Rubenowitz. In this paper only the most important questions
are dealt with. A more detailed presentation is available at the "Hand-
elshbgskolan". We hope that the material preseMed here will create a
stimulating and constructive debate.

The aim of the pro ect

During the past few years the lack of highly qualified engineers and
technicians in our country has become mo re and ,no re acute . Different
measures have been taken or planned to alleviate this situation within the
framework of our national resources. The number of students accepted
by the technological faculties in Stockholm and Gothenburg has increased
considerably and a new technological faculty has been set up in Lund
while at least another 011:2 1...3 being planned. According to available fore-
casts, the demand for engineers and technicians will not be met within
the near future, so that it might be necessary to try other solutions to
this problem.

An administrator should ask himself: to what extent is the expensive
educ ational capital invested in our university graduates utilised? To answer
this question, the concept "lack of engineers" must be fully understood.
The general belief is that the technical knowledge taught in the technological
faculties is insufficient, but we know by experience that there is a shortage
of people tc, occupy posts considered to be tech:iical or have traditionally
rermireci technical education.

If such personnel appear to make only limited use of their technical
knowledge, the administrative as well as the educational aspect of the
question should be considered. Administratively, for exampla, r ne could
try to rc..lieve the engineers as much as possible of .lontechnical tasks,
and so make available more technical expertise. Some posts, traditionaMy
occupied by engineers, might effectively as be occupied by staff with other
educational backgrounds e.g. business economists. This, of course,
presupposes that such a restructuring of tie highly qualified personnel
could be carried out without changing the career possibilities of the
engineers.

From the educational point of view, , one might oonsider new alterra-
tive branches at the technological faculties with emphasis on those elements
of a nontechnical nature indispensable for many engiieers in their work.
These branches would make less use of the limited laboratory and machi-
nery facilities in the faculties. This would not only help satisfy industry's
demand for well prepared university engineers, but allow more students
to be admitted to the technological faculties. The introduction of special
"industrial faculties" with a special economic-engineering education, might
be considered.

The above proposals are realistic only if the data prove that the
lack of engineers is not the sarn.e as a real scarcity of technical knowlage
in our country. For this, the types of activity and levels of responsit.dity
at which engineers are currently engaged, must be made clear This
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has been done here for one catego ry of qualified engineers , i . e . elec
trical engineers.

Short descxiplion of methodology

For practical and financial reasons the inquiry had to be restricted
to electrical engineers. The Association of Swedish electrical engineers
has 3,120 members with a degree from a Swedish technological faculty.
Engineers graduated in 1925 or earlier could be excluded fron: survey
since most of them are no longer economically active. All grad, 3

leaving in even yt.-ars from 1926-62 were sent questionnaires. Elefork..
the final questionnaires were sent out one small pretesting was done with
a limited number of engineers. The final questionnaire was received by
1,337 engineers. In all 909 replies were received, i.e. a response
rate of 68%. For various reasons 17 of the replies had to be rejected,
so that the final analysis covered 892 questionnaires.

Classification Type of activity and level of responsibility

Respondents were asked to define their pre_lent functions and the
answers were classified according to two principles, namely
activity and level of responsibility.

The different types of activity were:
(a) Production 4,7 engineers
(b) Research 75 engineers
(c ) Consulting activity 20 engineers
(d) Sales 67 engineers
(e) Teaching 77 engineers
(f ) Administration 139 engineers
( g) Others (mainly those doing military

service) 27 engineers

type of

For coding the level of responsibility , the classification used by the
Confederation of Swedish Empoyers and the Association of Swedish
Induotrial Employers was applied as follows:

L ev el 1

Usually comprising executive managers in
enterprises with more than 100 employees 73 engineers

Level 2
Usually comprising executive managers in
smaller firms and managers of larger depart
ments in big industrial firms 196 engineers
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Level 3

Heads of smaller depa.rirnents and heads of
divisions in bid industrial firms 171 engineers

Level 4
Heads of -octions or corresponding in indus-
trial firms 144 engineers

Level 5
Younger engineers in industrial firms . . 232 engineers

The age of respondents

The average age in the six functional groups is shown in Table 1.

Table 1
Average age in different functions

(types of activity)

Type of activity Average age

1. Production
2. Research
3. Consulting activity ....
4. Sales
5. Teaching
6. Administration . .

37
33

43

41

36
45

Overall average 38

Education before studies at the Faculty

Of the respondents, 80% had graduated from General Gymnasium
(IIStudentexarnen") and 16 % from Technical Gymnasium while 4 % had
other education. There was no systematic link between the type of
pre-university education on the one hand, and the type of activity, level
of responsibility or whether in public or private enterprise on the other.
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The allocation of time to different duties

Four questions in this survey are of special interest. The electrical
engineers were asked how their working hours were split up according
to the different types of duties. Table 2 below gives an overall picture
of the average allocation a time to different duties for the total group:

Table 2
Average % allocation of time to four main

categories of duties (all respondents)

1 Conferences and meetings 13 %
2. Teaching, personnel administration emd clerical work. 29 %
3. Economic questions 12 %
4. Technical questions 46 %

Total 100 %

Technical activities

The 46 per cent of the time spent on technical questions was dis
tributed among the following activities:

Table 3
Time spent on technical questions

(per cent)

Fundamental rese arc} 9 %
Construction and development 25 %
Processing 4 %
Maintenance 8 %

Total 46 %

The average allocation of time for respondents belonging to different types
of activities and differwat levels of responsability is shown in Tables 4
and 5:

The time allocated to techiffcal questions decreases as the level
of responsibility rises, and the way of dealin7 with technical questions
changes with the level of responsibility. O thosc engaged in co....atruction
and development, for instance, 66 per cent -a level 1 indicated that they
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'f able 4
Allocation of time on technical

auestions by engineers engaged in
different types of activity

Type of activity

Average allocation of time
(per cent)

Funda-
mental

research

Construction
and

development

Proces
sing

Main
tenance Total

1. Production. 6 34 5 10 55
2. R ese arc h . 40 22 2 4 68
3. Consulting

activity 10 40 5 1 56

4. S ales 0 6 2 3 11

5. T eaching . 14 6 1 3 24
6. Administration 4 12 3 7 26

All activities . 9 25 4 8 46

Table 5
Alloc atio n of time on technical

questions by engineers at
different levels of responsibility

Level

Average allocation of time
(per cent)

Fundamental
research

Construction
and

development
Prc ces sing Maintenance Total

1. 4 12 3 6 25
2. 6 15 4 9 34
3. 5 21 4 8 38
4. 6 33 4 6 49
5 . 17 36 4 8 (35
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deal wiih the initial stage only, 52 per cent at level 2, 39 per cent a
level 3, 28 per cent at level 4 and 17 per cent at level 5. Corresponding
ly, the time devoted to concrete construction and development work is
greater the lower the level of responsibility: thus 9 per cent at level 1,
19 per cent at level 2, 32 per cent at level 3, 40 per cent at level 4
and 56 per cent at level 5. The same tendency seems to be valid for
other 'oypes of activities (research, processing aild maintenance).

Some comprehensive data on the allocation of time to different duties by
engineers at different levels of responsibility and in different types of
activities

T able 6
Time allocated to different duties

by level of responsibility
(per cent)

Duties
Level

1 2 3 4 5

Meetings 25 15 15 11 6
Correspondence 22 24 22 19 17
Personnel administration 6 4 1

Teaching 3 11 6 4
Economic questions 19 18 10 12
Technical questions 25 34 38 49 65

Total 100 10 0 100 10 0 100

Tables 6 and 7 bear out our remarks concerning the engineers
relative share of technical duties , i.e. that it decreases the higher up he
becomes in the hierarchy. At level 5 about 65 per cent of the time is
devoted to technical duties while at level 1 (the highest) only 25 per cent.
Thus, conferences, report writing, correspondence, personnel questions,
economic questions account for threequarters of the working time at top
management level. The allocation of time to different duties also varies
according to the types of activity. The highest percentage of time devoted
to technical questions is found in research (60 per cent) while those
engaged in sales activities devote only 11 per cent of their time to such
tasks as shown in Table 7.
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T ab le 7

Time allocated to different duties by
engineers engaged in different types of activity

(per cent)

Duties

Type of activity

Pro
duc
tion

Re
search

Con
sulting
acti
vities

S ales Teach
ing

Ad
mini
stra
tion

Meetings 13 7 16 13 2 19

Correspondence . . . 15 19 17 30 22 26

Personnel administration 7 2 2 4 2 6

Teaching 1 2 1 1 2

Economic questions. . 9 7 8 41 2 21

Technical questions. . 55 68 56 11 24 26

Total 100 100 100 100 100 100

The application in this job of the technical theory acquired during the
engineers education

The answers supplied to the question: "To what extent did you in
your daily work during 1962 use the following methods or elements
acquired in your technical education? (The word "use" means that either
you yourself carried out the operation or that you controlled or took part
in the operation)", showed that as much as 70 per cent of the technical
theory acquired during his education are never used by the engineer in
his work. Here too, there was a direct link between the percent..ge given

and the level of responsibility: the higher in the hierarchy the less use of

technical theory in the daily job.
For the different types of activity, as was to be expected, the

engineers engaged in research made the most use of their technical
theory (about 40 per cent) while the lowest figure was recorded in sales
activities where the average figure was about 10 per cent.

Many respondents declared that they could do their work well with
out using any of this theory.

Sparetime wo rk

Any analysis of the tasks and functions of electrical engineers should
include information on the frequency of sparetime work. It ap,peared
that 30 per cent of the respondents in public firms had such extra work,
while only 17 per cent of those employed in private firms. This difference
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is significant. Of the 858 respondents who answered the question, 23
per cent said they were doing extra work of some kind. The average
time per week devoted to extra work and the percentage of respondents
doing so for each type of work are shown in Table 8 below:

Table 8
Average number of hours per week devoted to

different types of extra work

Kind of extra work Hours per
week

Engineers with
extra work
as % of total
respondents

Teaching
Consulting
Board meetings in other firms or

organisations
Writing (articles, etc.)
Combination of extra work (2 of those

areas mentioned above)

6.0
6. 2

2.3
3. 3

12.9

15

4

2

1

1

Teaching seems to be the most important outside activity of the
engineers engaged in research, 48 per cent had some kind of extra
work (40 per cent in teaching) . Engineers engaged in sales and con.-
sulting are devoting the least time to extra work (5 and 6 per cent res
pectively).

Summary remarks

The aim of this survey was to throw some IigL1 on the question:
'Ito what extent do employers utilize the expensive educational capital
invested in our university engineers?n Hypothetically, it was assumed
that many of our university engineers make use of their technical know
ledge to only a limited degree and that the socalled nlack of engineersn
might completely or partly be eliminated through administrative measures.

The survey of which the most important results have been given
in this paper was of an explorative nature and intended simply to pro
vide facts for a debate on this question, but not to make a more thorough
analysis and interpret the results. There may, of course, be many diffe
rent points of view concerning the neck of engineersn, and it must not
be forgotten that the survey covers only electrical engineers. For this
category, however, the results should prove representative.
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The hypothetical assumptions rn.entioned above are borne out by the
responses received , i.e. for large c ategories of electrical engineers the
time devoted to technical J. sks is relatively insignificant. An analysis of
the extent to which engineers make use of some of the obligatory elements
of the education provided in technological faculties indicates that qualitatively
also technical knowledge is often underutilized.

This survey shows that the relative share of technical ddties de-
creases the higher up in the hierarchy one becomes. Younger, unpromoted
engineers deal with technical questions almost 70 per cent of their time.
For engineers in top management positions the corresponding figure is
only 25 per cent.

This does not mean, of course; that technical knowledge is less
important at higher levels of responsibility. The 25 per cent may be a
prerequisite in order to carry out the work efficiently. On the other hand,
it is obvious that engineering education to-day covers only to a very
limited degree non-technical subjects, whereas from the point of view of
profession work, such sub:rects are very important.

The results of this survey give rise to many interesting questions,
e.g . if the mnjority of engineers need more education in administration
where and when shouM they get it? There may be alternative answers
to this question, e.g. special "Inclustry Faculties", additional technical
education in the Business Schools , more administrative educ ation in the
technological faculties or special administrative branches in these faculties,
or possibly administrative further education after five or ten years.

Other problems are connected with this question: How can gifted
engineers advance financially and in their career without necessarily
getting increasing administrative work? In other words, what alternatives
to the prevailing career patterns are feasible? Such questions would justify
a serious debate between representatives of Education, Industry and the
Government.

2o1
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A STUDY OF ENGINEERING RESPONSIBILITY LEVELS
IN THE UNITED KINGDOM

by J. G. Orr
Secretary, The Engineers t Guild - London

I. Introduction

Obect

The object of the study is to establish criteri a. for the defin n of
professional engineering work, and for this purpose.

(i) to identify the principal levels of engineering responsibi: y,
covering the whole range from immediate post-graduate ,o the
highest technical level, by reference to qualifications, duties,
supervision received and exercised, and any other relevant
factors;

(ii) to analyse typical appointments in engineering technology, to
formulate j-ob descriptions in each case, and to classify them
according to the definition a levels of responsibility previously
drawn trp.

Method

The Guild was invited to carry out the work in December 1964,
on the basis of some p,....liminary work which had already been undertaken.
It was decided to call on the experience of engineers and of persons with
a background of personnel work, from a representative range of fields
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in which engineering work is done, and for this purpose to form acommittee to be responsible for the conduct of the study. Discussions
with commercial and industrial organisations confirmed that there waswidespread support for the task, and the committee, known as the Advi-sory Committee on Engineering Responstbility Levels, was formally cons-tituted in March 1965 (1). During the remainder of the year theCommittee met the times and considerable progress has been made asdescribed in this report. The work so far carried out has confirmedthe belief of the Committee in the importance of the study and the practi-cability of achieving its objects, but a substantial part of the work still
lies ahead and inevitably it will be some time before any final con,hrsionsc an be fo rmulated .

II. Other work in this field

The most detailed and sustained work already done in this field hasbeen carried out by the professional engineering bodies in Canada, par-ticularly since 1957. Although this work had as its object the presentation
of information about current salary levels, it was linked specifically withthe question of productivity and thus with the effective use of engineers.Definitions of levels of responsibility have also been made for engineersin Australia and the United States of America, and for architects by theRoyal Institute of British Architects in the United Kingdom.

The Canadian work in ibis field was started in 1953, when a firmof management consultants was retained to assist the Association of Pro-fessional Engineers, Ontario, in studies of the application to its purposesof job evaluation methods. A number of job specifications was produced,based On a Hdepartmentalu classification of engineering jobs, namelyResearch and Development, Design, Construction, Maintenance, Pro-duction (or Operation) , and Sales. Although the first work was done inthe electrical field, the job specifications were gradually broadened totypify engineering functions in a much wider field. These specificationswere used in 1954 and 1955 for prototype surveys, but the point-ratingtechniques employed were not satisfactory and an exhaustive study failedto discover any other point-rating or factor comparison method whichcould be applied across the wide spectrum of professional engineering.
During 1956 attention began to be concentrated on the possibility ofcreating a method of ranking jobs by responsibility level, and in 1957the survey techniques which had been developed were subjected to the

(1) The membere of the Advisory Committee are drawn from the follow-ing bodies: The City of Westminster; Shell-Mex and B.P. Limited; TheDepartment of Mechanical Engineering, University College, Cardiff;The School of Management Studies, The Polytechnic; The InnerLondon E oroughs (Organisation and Methods) Committee; The GlacierInstitute Management; The Laporte Group of Companies Limited;The Engli 3 h Electric Company Limited; Richard Costain (CivilEngineerirg) Limited; The British Broadcasting Corporation;Sir Willia.ri Halcrow and Partners; Unilever Limited; and theEngineers
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critical appraisal of a large group of company personnel officers a an
allday conference. Arising from these discussions, an Advisory Commit
tee on Salaries and Productivity of Professional Engineers was created
with the following terms of reference:

(a) develop improved job specifications, or improved descriptions
of grades of difficulty of engineering jobs;

(b) to explore the possibility of grading and establishthg relativity
between engineering jobs;

(c) to explore means of unifying salary surveys;
(d) to investigate standards of performance and prodtzctivity of

professional engineers.

The proposals of the Advisory Committee were endorsed by a
second conference in 1958 and have since forxned the basis of surveys
which were carried out initially in Ontario and Quebec, and more recent,
ly in British Columbia and Alberta as well. The report on the 1963 sur
vey was an analysis of the salaries paid 11,312 Canadian professional
engineers by 172 organisations in the four provinces.

The Classification Guide of Engineering Responsibility Levels, which
was drafted by the Canadian Committee and first used in the 1958 survey;
has been used with only minor amendments ever since, and its practical
application in Canada seems therefore to be established. The Guide is
reproduced as an appendix to this report, with the agreement of the
Canadian Council of Professional Engineers, and the very great help
which it has been in providing the starting point for the present study is
gratefully acknowledged.

Special machinery exists in Australia under which, since 1961, the
salaries of professional engineers in a wide range of public and private
fields of employment have been determined by awards of the Common
wealth Conciliation and Arbitration Com.mission. Each of these awards has
defined the classes of engineer with which it deals by- reference to their
level of responsibility; the definitions used are similar to, and in some
instances identical with, those used in defining the corresponding level in
the Canadian Guide. In the United States a detailed classification of job
definitions for graduate engineer posts has been formulated by the Bureau
of Labor Statistics of the Depa.-etm::t cf. Labor, and this is used to
ensure comparability of job content between posts covered by its National
Survey on pro.'.essional, administrati-ve, technical and clerical pay.

It is notable that the factors used to define the levels of responsibility
are virtually the same in each of these three classifications namely,
duties; recommendations, decisions and commitments; super-vision received;
leadership authority and/or supervision exercised; and entrance qualifica
tions. -A,lthough the Australian definitions are limited to four levels, the
two highest levels in the Canadian guide are not covered; on the other
hand the definitions used by the Bureau of Labor Statistics cover all
posts below the level of chief engineers of companies with large engineer
ing organisations, and comprise eight grades.

A grading structure for levels of professional engineering work has
been used by the National Society of Professional Engineers in the United
States at least since 1952, in connection with its biennial surveys of
engineers! salaries, but the respondents have simply been asked to identify

414



the grade applicable to the position which they held. The Royal Institute
of British Architects has similarly asked respondents (in this case, archi
tects) to identify their own level of responsibility, as part of a survey
carried out by postal questiocnaire in 1964; more detailed information
was also requested which enabled the assessors to apply a points system
as an. independent check on the level selected. The results are referred
to below in connection with future work on the present study.

III. Conduct of the study

The following programme wa.s adopted by the Committee at its first
meeting:

(i) to prepare a draft classification of responsibility levels in the
United Kingdom;
to check this draft classification through research in sample
firms, including some represented on the Committee and others
typical of different fields of engineering work;

(iii) to revise the dfaft classification in the light of the results of this
research;

(iv) to analyse and classify typical engineering appointments and to
formulate :fob de-icriptions in each case;

(v) to check the draft job descriptions through research in sample
firms;

(vi) to revise the d-"aft job descriptions and classification in the light
of the results of this research.

The Committee considered whether it would be preferable to attempt
to draft a fresh definition of responsibility levels, or whether the Canadian
Classification Guide should be taken a.s a starting point and its application
to conditions in the United Kingdom tested by reference to particular posts
known to members of the Committee in their own organisations. It was
decided to adopt the Canadian Classification as a. provisional draft, parti
cularly in view of evidence that this has influenced similar work in other
countries such as Australia, and to examine it initially by reference to
the experience of members of the Committee and subsequently through
research in other organisations., It was agreed to omit the "Guide to
Entrance Qualifications" for the time being, but the minimum level has
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been taken as equivalent to graduate membership of a member Institution
of the Council of Engineering Institutions (1) .

Analysis of job descriptions

In order to help in giving further consideration to the classification
of responsibility levels , members of the Committee were asked to supply
job descriptions for a range of actual engineering posts in their organi
sations. In addition this task gave an opportunity to test the draft classi
fication against United Kingdom conditions, and participating firms were
asked to identify the appropriate responsibility level for each job description,
and to draw attention to any difficulties disclosed. In. all, 74 job descrip
tions have so far been produced and examined. and these have been
divided as follows:

Responsibility level

A Above
Total

6 5 17 22 12 10 2 74

No difficulty was apparently experience,i by firms in identifying the res
ponsibility levels as defined, nor, generally, in relating these to the
firms , structure. It has also been possible to relate the responsibility
levels to functions a.e different as, for example, maintenance and

(1) The following institutions are members of CEI:
The Royal Aeronautical Society
The Institution of Chemical EngMeers
The Institution of Civil Engineers
The Institution of Electrical Engineers
The Institution of Electronic and Radio Engineers
The Institution of Gas Engineers
The Institute ef Marine Engineers
The Institution of Mechanical. Engineers
The Institution of Mining Engineers
The Institution of Mining and Metallurgy
The Institution of Municipal Engineers
The Institution of Production Engineers
The Institution of Structural Engineers
The Institution of Naval Engineers



consultancy. The number of levels seems on the whole to reflect divisions which are broadly recognised in the firms covered.
Twothirds of all the job descriptions produced were classified ingrades C/D/E, and a similar distribution appears in the job descriptionsfor each firm. The reason for this concentration seems to be that theseare the main engineer grades in which the greater part of the high leveltechnical work is done, and they cover a very wide range of salaries.Even within the single grade C there may be two levels of engineer, oneusing established practices and the other devising and initiating new practices. Grades A/33 are not professional grades, but temporary lodgementsthrough which a ;?rofessional engineer will normally pass and includingwork which can be carried out by a competent technician. They areessentially training grades, and some doubt has been felt whether thereexist identifiable and significant differences between them. Finally, as A/Brepresent the training grades and C/E/E the professional engineergrades, so F and tiAbove represent the technical managerial grades.The desirability of adding, at each grade, a factor to cover the elementof creativity has been considered and noted for future examination.A point which had to be considered at the beginning was whetherlevels of responsibility could in fact be classified in a form applicable toan. fields in which professional engineering v.rork is carried on. The workundertaken so far in connez%tion with the grading and analysis of particularjob descriptions supports the Canadian expeo-lence and suggests that theproduction of such definitions is a prr,cticable z im in this country. Thisview is also borne out by the Australian and United States experiencereferred to above. At the same time it has to be recognised that themore comprehensive the classification the more general is bound to bethe result, and there may be scope for subdivision within this overallframework.

Three obvious subdivisions are by engineering function, by fieldof work, and by size of undertaking. The activities carried out by engineers can be grouped under different functions, and it is significant thatthe Canadian work as described above began with a udepartmentaPlclassification which was eventually developed into the existing comprehensiveguide. The progress of the study so far suggests that subdivision byfield of work is not necessary in the first instance; no difficulty has beenexperienced, for example, in grading within a common classification postsin local governxnent, broadcasting, construction and the process industries.More difficulty has been experienced in relating the factor of size tolevel of responsibility. This involves the size of the undertaking and of thepart within it for which and individual is responsible, in terms both ofnumber of employees and of finance. It is clear that neither financialaccountability nor numbers of subordinates is a conclusive guide by itself,and perhaps a better measure of responsibility is the range of possibledecisions and initiatives open to the individual, and their effect on the healthof the organisation. It is also important to bear in mind that, in commonwith most other studies of this kind, information has principally beenobtained from large organisations ; on the other hand ninty per cent of thefirms in the mechanical engineering industry, for example, are relativelysmall ones which have different characteristics, and thie point has beennoted for further study.
Analysis of the job descriptions has also emphasised the distinctionbetween the technical and managerial responsibilities in a given engineering



role. Management is an activity which permeates all the functions per-
formed by engineers, and it is present in some degree at all levels of
responsibility. The terms of reference for this study are ?Ito establish
criteria for the definition of professional engineering work", but there is
a distinction between the engineering content and the total content of the
work done by engineers. Difficulty has also been experienced in assess-
ing those posts in which the technical and managerial functions appear to
involve different levels of responsibility, and in classifying posts above
level "F" in view of iheir frequent general management component. Inaddition, it is necessary to stress that the present stady does not cover
the position of engineers who move complctely into general management,
including top management, this is an important field of work for engineers,
which is superimposed into the levels under consideration here.

The Canadian Classification Guide defines each level of responsibi-lity by reference to five factors - namely, duties; recommendations, de-
cisions and commitments; supervision received; leadership authority and/
cr supervision exercised; and entrance qualifications - and the job
descriptions supplied to the Committee have been analysed to see howfar these or other factors are used. In virtually all cases the first four
Canadian factors are employed, although "supervision received" is usual-ly limited to a statement of the person to whcrn the holder of the job des-
crihed is responsible. This contrasts with the Canadian Guide, which is
invariably more comprehensb,e and specific, for example in regard to
the extent to which clecisions are reviewed. The job summaries attached
to the report, on the other hand, have been compiled from the original
job descriptions in such a way as to clarify each of the five factors asfar as possible.

In only about half the posts are the academic or professional quali-
fications required explicitly stated in the job descriptions, and in only 30out of 74 cases are the number of years of experience specified. Even
here the variations suggest hiat length of experience since qualification,
as a requirement for a particular post, is less carefully thought out thanare the other factors involved. Additional factors listed in the job descrip-
tions are the internal and external contacts involved in the post, the
possession of confidential data, and the amount of travel involved. Noneof these appears to be of primary importance, nor to be used in more
than a minority of the firms concerned.

The majority of the job descriptions received have been reduced toa common form for purposes of comparison, and a number of these job
summaries are attached as an appendix to the repos:L.

Conclusions

The preliminary results of the study, which is not yet complete,
can be summarised as follows:

(i) The levels of responsibility formulated by the Canadian Council
of Professional Engineers can be applied to the conditions of
engineering employment in the United Kingdom at the presenttime;

(ii) The descriptions used appear to correspond broadly to the
levels of responsibility into which firms recognise that their or-
ganisations are divided;

208,...
217



(iii) The factors used to define an engineering job and its level of
responsibility are substantially the same in Canada and the
United Kingdom;

(iv) There are nevertheless additional factors involving, for example,
the size of the undertaking, which are relevant to level of res-
ponsibility, but it will be difficult to define these in simple terrrx
applicable to each level.

IV. Future work

The method of work adopted envisages that at a certain stage
research in sample firms will be necessary, the results of which can
be used by the Committee in checking and revising the draft classification
of responsibility levels and draft job descriptions for typical engineering
appointments. The form and timing of any questionnaire has not been
decided, bu, it is believed that more viable results co. '; he obtained by
field research work than by postal questionnaire in the firnt instance.

The recent sur-vey by the RIBA has demonstrated the possibilities
and limitations of the individual _pproach. In this survey, the respondents
were asked to provide information about projects wi which they were or
had been engaged, the value of these projects, the resporsibility which
they had for the different stages, and the number of architectural staff
for whom they w, Ible; the respondents were also asked to
grade themsel, defined levels of responsibility. A points
system was e RIBA to enable the information given to
be expresse, or other of these responen lity levels ,
and what wa- a reasonable distribution of the -, J ad of res-
ponsibility between architects was -ecorded. On the other hand the direct
assessment of responsibility levels by the respondents themselves provided
a quite remarkably top-heavy distribution, and in this respect it bore out
much other experience to the same effect.

V. Benefits of the study

Studies of the use of engineering manpower are of two kinds,
quantitative a n d qualitative; official studies in the United Kingdom hitherto
have been mainly quantitative, that it to say they have been concerned
with present numbers and future numerical requirements. In fact, how-
ever, the use of professional engineers in the United Kingdom is particularly
in need of qualitative study, because of past uncertainty about the defini-
tions of a professional engineer and a technician, and because of the
shortage of technicians and the lack of clearly defined qualifications for
this level.

Even for purely quantitative purposes it is important to gain morre
information about the level of work currently being undertaken by the
available supply of engineering manpower. If this shows, as many expect,
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that a significant part of the work done by engineers could satisfactorily
be carried out by technicians, it might be necessary to increase very
considerably the target output c...f technicians. It would then become possible
to free engineering talent for more creative functions.

The completion of this study will, provide a yardstick of practical
value in the field of utilization of engineering manpowe2. By identifying
the principal levels of engineering responsibility an impoLlani step will
have been taken towards defining the span of professional engineering
work; it should then be possible to reach conclusiors about the nature
and amount of technical e,nd administrative support which are desirable to
enable the engineer to achieve the highest degree of productivity and work
satisfaction in other words, his most efEective utilization.

By means of the analysis of typical engineering appointments and
their classification in one or other of the defined levels of responsibility,
it should in due course become possible to establish sufficient "bench
marks" to enable both engineers and employers to define the level of
responsibility involved in any particular post. This will be of particular
advantage in the case of the engineer who forms part of an interdisciplinary
team. It will also enable surveys of engineers I earnings to be carried
out on the basis of level ,f ::esponsibility, thus providing information of
greater practical value aoout current salaries for particular types of post.

A further benefit which should result from a study of levels of res
ponsibility is the correction where necessary of job titles which do not
properly reflect the level of work involved. The results will aid salary
determination and reviews; more accurate comparison between similar
levels of jot. M different departments and organisations; more accurate
information for employer and employee when new appointments to a firm
are being made; and improved status and work satisfaction for the engi
neer in those cases where the existing job title implies a lower level of
resconsibility the job actually involves, or is so imprecise as to
give rise to misunderstanding.

Similar considerations may arise in other countries which undertake
studies of this type, and results of equal practical value may be achieved.
It is significant Lhat the work under review suggests a wide measure of
agreement about the number and characteristics of the principal levels of
engineering responsibility, in the United Kingdom and Canada, and to
some extent in Australia and elsewhere as well. It is much too early to
draw any definite conclusions from this, but if it should eventually become
possible to define "xii levels of responsibility applicable to professional
engineering work wherever this is carried on not only in any field.,
but also in any country the results would be of considerable significance
for the purpose of international corn.parison.

VI. Examples of job descriptions

Examples of job descriptions are detailed in the following pages.



Employer A urban lo c al autho rity Branch of Engineering Civil
of 150,000 population

Department Borough Engineer
Job Function Design and Planning

Job Title r ngineering Assistant

Organisation Chart

E.,gineer

Engineer
1

Engineer
Traffic)

Borough

Deputy

Chief Assistant
I

I

Senior Assistant Engineer Senior Assistant
( Street Lighting and Sewers) (Highways e.nd

I 1ENGINEERING I I I

ASSISTANT

Duties

regulation signs; to undertake site surveys,
by senior staff.

To design small road improvexnents; to locate traffic
to assist on specific parts of larger schemes run

Recommendations and Decisions

of accepted practices.

procedures are there for guidance.

Recoxnmends solution which follow from the application

Decisions are taken only where clearly defined

Supevvision Received

from Chief Assistant Engineer and Senior Assis
of solutions and detailed check by CAE

previous standard docuxnents.

Works under cloes supervision with daily checks
tant Engineer as necessary. Quality of work, review
and SAE unless there is clear precedent froxn

L eadership

when engaged on site surveys.None normally out may have services of a trainee

Qua/ifications

limited experience.Recent qualification o.s graduate engineer with very

Below B because: of limited experiex.ce and very close supervision Inte rim
given. Assessment

A
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Employer An urban local authority Branch of Engineering Civilof 150,000 population

Department Borough Engineer
Job Function Design and Planning

Job Title Assistant F-ngineer

Organisation Chart

Engineer
I Engineer
I

Engineer
I

Engineer
nd Traffic)

Borough

D eputy Bo rough

Chief Assistant
I

Senior Assistant Engineer Senior Assistant
(Street Lighting and Sewers) (Highways

I I I I

AS S IST ANT Assistant Assistant Engineer
( Ro ad Planning)ENGINEER Engineer

Duties

for construction by dire at _bo ur involving the
and well-known technical metho ds to meet local

review of street light, ,g proposals of estate
by Senior Assistant -it -ineer (widening of
of hamp-backed brici,e).

To design road improvements and other projects
application of established departmental practices
circumstances, e.g. small street lighting schemes;
developments; detailed work on a scheme prepared
carriageway); installation of traffic signals; removal

Recommendations and Decisions

tachniques ad practices.Recommends alternative solutions by applying well-established

Supervision Received

work giving detailed direction on priorities, also
detailed methods and estimates. Also from Senior
methods.

From Chief Assistant Engineer on progress of
on quality of work arising from close scrutiny of
Assistant Engineer when necessary on costs and

Leadership

No staff work to him normally.

Qualifications

completed wlth no more than normal experience
engineer but with completion of associate

Professional qualification in engineering recently
for this; or experience for 3/4 years as graduate
membership outstanding.

Above A because: of working experience since graduation.

to solution

Interim

Below C because: work prescribed and limited
Assessment

Bby standard methods and techniques.
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Employer A Subsidiary Company of an
involved

Branch of Engineering Mechanic al
International Group largely
in Chemical Manufacture

D epartment Engineering

Job Function Construction

Job Title Project Engineer (2 posts)

Organisr Chart
Chief Engineer

I

Civil Engineering ProjectServices Manager

I

MaintenanceManager Services Engineer

I

Power Services
Engineer

(2)
I

Senio r Projects
Engineer

D rawing Office

I

PROSECT ENGINEERS

Duties
requests for engineering capital projects allocated to him by

close supervision; to test equipment, to initiate experime.as
to prepare a complete plant specification with process

the projects have been agreed, to control the carrying Ottt
to Projects Manager, accepting plant, assisting in commis-

First to eica.mine for feasibility those
Projects Manager, working under his
and to produce a rough estimate; second,
flow charts and estimate; third, when
to completion by agreed date, working
sioning and modifying if .-ecessary.

Recommendations and D eciSions
close liaison and consultation with originating department

and if necessary with Technical Department of
charts, rough estimatee, complete specification, work

and modification of plant.
acceptance of work maintaining technical standards,

Recommends to Projects Manager, atter
and other relevant specialist works departments,
parent company, the plani-41ow-process
programme, preferred contractors, acceptance
Decides details and conditions of tenders,
payment of suppliers and contractors.

Supervision Received
and outlines projects , reviews work for technical soundness
difficulty; also from technical specialist colleagues in other

Department of parent company when requested or neces-

From Projects M..nager, who assigns
and accuracy, , and handles any unusual
Works Departments, and from Technical
sary.

Leadership
to his projects, and to all those specialists, contrac-

these projects.
Given to departmental draughtsman assigned
tors and others who are concerned in

Qualifications
years , experience in plant design, maintenance and operation.Minimum , AMI.Mech . E. and 7/10

Above 73 because: Once Project agreed, work is not supervised in
guidance rtIu .S. be given to
standing.

defined once project
advice is available at all
subject to technical review.

Interim
detail and technical
engineers of lesser

Below D because: Objectives are clearly

Assessment

C

agreed; technical
times and work is
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Employer A subsidiary Company of an
involved

Branch of Engineering MechanicalInternational Group largely
in Chemical Manufacture

Department Engineering
Job Function Construction

Job Title Projects Manager

Organisation Chart

Chief Engineer
I ICivil Engineering PROJE CT S I

Maintenance
Services Engineer

IPower Services
EngineerServices Manager MANAGER

S en. Projects
Engineer and

D eputy Projects ProjectManager Engineers
I

D rawing Office
(3) (19 staff)

p titles

Plan and control capital projects in all their stages; co.-ordinate their progress; allocate projects
to his subordinate engineers; negotiate engineering contract details; accept work and ate ,ttizepayments; maintain safety standards on plant throught.ut factory; pr.)pare annual capit 7-1 SI_ get;provide a design, drawing, estimating and planning service for his department and for engineeringas a whole.

Recommendations and Decisions

plans; annual capital budget; projected estimates
work of technical specialists over a wide range of engineerin

matters concerning planning and pr)gress of projects except

Recommends: longterm factory and development
(all of which require co..ordination of
work) ; choice of contractors.
Decides: after financial approval, all
major changes in timing or cost.

Supervision Received

tentative time scale laid down by Chief Engineer and those
guidance, outside own field, available from special:

General line of approach, objectives and
directly associated with projects- Technical

L eadership

work for soundness of plant design from an engineering
Responsible for selection, training and discipline of his staff.

Assigns and outlines projects; x4views
viewpoint and for technical accur,%cy.

Qualifications

Mechanical Engineers, minimum ol. 10 years I experience
should have been spent as section loader in a projects

Corporate membership of Institution of
in plant design of which at least 5 years
department.

Above C because: work requires mature experience in plant design
of specialist pro

subject to review for
and technical guidance

Interim
and projects coordination
feesional elements.

Below E because: work is well defined,

Assessment

D
soundness of judgement,
is available.
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Employer A Subsidiary Company of an Branch of Engineering Electrical
International Group largely involved
in Chemical Manufacture

Department Engineering
Job Function Maintenance

Job Title Power Services Manager

Organisation Caart
Chief Engineer

I

I I

Civil Engineering Maintenance
Services Manager Services Engineer

I IPOWER SERVICES Projects
MANAGER Manager

I I I IElectrical Engineer 2 Electrical Instrument/Control Fuel/Steam
59

1staff Draughtsmen Engineer Manager
I I13 staff 36 staff

Duties

Engineer, to provide steam, electricity,
and equipment concerned in the distribution of

control eqin.pment. To co-ordinate with Pro-
development, design specification and provision

needed for the supply and control of these
needs; and to administer his staff and collabora
Deputises for Chief Engineer and assists him in

In accordance with the policy laid down by the Chief
water and gas services and to maintain the plant
these services, including electrical, electronic and
duction md Works Development departments in 'he
of special. equipment including process control equipment
services; to estimate the short-term and long-term
with Personnel Manager on Trade Union matters.
formulating general departmental policies.

Recommendations and Decisions
methods of process control and estimates the
throughout the plant. Decides on the methods

services and associated equipment wol,:rf
expenditure of large umn .noney c

Makes recommendations on the development of new
cost. Makes recommendations On the use of energy
a distribution and maintenance standards on all powet-
technical review, but must submit estimates for the
projects or long term objectives.

Supervision Received
who would scrutinise closely all major

Technical Department a parent company.
Broad principles of poltcy laid down by Chief Engineer,
schemes. Specialist gutdance als available from

Leadership --

end sets all stand: ds of operation and
recommendations on the seleetion, training, disci-

Advises his srnior engi-teers on more difficult assignments:
maintenance c ,quipment under his care. Makes
pline a.nd rein._- ,ration of his staff.

Qualifications

with 15 yearst experience of the desigx
equipment associated with chemical p 3cesse8

years t experience at supervisory level.

Associate Membership of Institution of Electrical Engineers
and maintenance of electrical, elesAroric and control
and experience of steam-raising 'ant, incl..ding several

Above 13 because: decisions not normally subject to technical

policy and

Interim
review; authority in his own field.

13elow P because works within framework of agreed
Assessment

Esubject to review of major plans.



Employer A Specialist Division of an Branch of Engineering Mech,nical
International Group largely involved
in Chemical Manufacture

Department Technical (Mechanical Engineering)
Job Function Research and Development

Job Tale Senior Engineer (Fuel and Steam)

Organisation Chart
EngineerChief Mechanical

ISENIOR ENGINEER Senior Engineer I

S enior Engineer
(Refrigeration)

Engineers

(Peel and Steam) (Automatic Machinery)
I I

Assistant Engineers 2 Assistant

TDuties

Engineer of the group, to provide a consul
Kingdom in the field of Peel and Steam cover
steamraising and power plant installations, ant
advisory capacity; to assist the Chief Mechanic i
submission to the Board of Directors; to pre
associations; to keep himself wellinformed in
this field and to ensure that his staff keep

In accordance with the policy of the Chief Mechanical
tancy service to associated companies in the United
ing the selection of fuels, certain building services,
water treatment; to visit overseas companies in an
Engineer in the vetting of Capital Proposals before
pare and give papers to professional institutions and
current technology and in longterm developments in
themselves up to date technically.

Recommendations and Decisions
companies on plant design, specification and inve
problem on the work load of his subordinates;

Makes authoritative recommendations to associated
ligation, and installation. Decides on fuel selection
on plant designs submitted by contractors.

Supervision Received
of work for policy and coordination from the

of this movements and authorises his visits abroa
Receives administrative direction and general review
Chief Mechanical Engineer, who is kept informed

Leadership
and stimulates their interest in current technology

in their work and sees that they keep
and evaluates all work in his field to ensure

Gives consultative direction to company engineers
and longterm developments. Directs his own subordinates
themselves wellinformed and up to date. Reviews
overall coo rdination.

Qualifications

membership of I. Mech. E., knowledge of
years! experience in more than one of the

Degree in Mechanical Engineering and/or corporate
chemistry of fuels at Institute of Fuel level, plus 10
fields mentioned.

Above E because; of the need for maturity and wide experience as
of major

and supervision
Engineer.

Interim
the consultant authority in a sphere
importance to the organisation.

Not above F of the overall technical review

Assessment

P
because: for policy from Chief Mechanical
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Employer A subsidiary of a large Branch of Engineering Mechanical
Group manufacturing
Electric kfc,hinery

Department Engineering Manager

Job Function Research and Development

Job Title Engineering Manager

0 rg anis atio n Chart
( D I E SE L )Subsidiary Company

General Manager
r 1

Sales Manager ENGINEERING MANAGER
i

Contract and Service
Manager4

Assistant Engineerxng I I

Mans-sr Chief D esigner Chief Development Engineer
i I i I I

Duties
the General Manager, he is responsible for

time and co st estimating and streamlining ,
or the production of diesel engines; has complete

manufacture and testing; maintains the necessary
to keep himself and his senior staff fully informed
diesel engineering; visits customers when per

field.

Within the framework of the policy laid down by
Research and D evelopment in design , planning including
and directing work of a forward type necessary
technical responsibility over related activities of
contacts within the Group and with outside bodies
on current practice and long term development in
suasion is required; visits company units in the

Recommendations and Decisions
the General Manager he recOMMends to him his

Engineering, together with cost. Decides all
of resources to meet his work programme

Working within the broad objectives laid down by
long and short term plan for developments in Diesel
technical matters on work in hand; decides on allocation
resolves all ?riority conflicts.

Supervision Received
guidance and control except tho limits set by
Company.

From General Manager, with virtually no technical
broad objectives and the established policies of the

Leadership
policy through supervision of his 7/8 senior

settles priority conflicts; approves plans a.nd
and up to date on long terra developments; adminis

Responsible for implementing his own engineering
engineers; gives technical advice when necessary;
designs; ensures that his staff are wall informed
ters his staff of 150.

Qualific ations
of the Institution of 1.1c.thanical Enginers,

work.
Degree in Mechanical Engineering with full Membership
plus 12-15 years, experience in Diesel Engineering

Abve F because: he works with broad management authority
guidance and
long range

his own tell.

receiving virtually no technical
control and is responsible for
planning and. coordination in

_Interim
Assessment

Above F
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THE UTILISATION OF QUALIFIED MANPOWER
IN INDUSTRY

by M. Blaug, M.H. Peston amd A. Ziderman
(Unit for Economic and Statistical Studies

on Higher Educn
The London School of Economics A.,.d Political Science)

The authors of this paper are: Professor M.H. Peston, Professor
a Economics at Queen Mary College (University a London); Dr.
M. Blaug, Director of the Researc: Unit in the Economics of Education
at the London University Institute of Education and Reader in Economics,
London TJniversity; and A. Ziderman, Research Officer in the Unit for
Economic and Statistical Studies on Higher Education, London School
of Economics and now Lecturer in Economics at Queen Mary College
(University of Londc.o).

The paper itself is very much the roint product of the three authors
and their assistants. Apart from the authors, the research team has
included the following, as research assistants: Dr. Margaret Ager,
R.I. Allard, Margaret Keogh, Dina Schwartz, 13eryl Tipton and Judith
Welt-Ilan; in particular the authors wish to acknowledge the substantial
contribution of R.I. Allard to the research reported in this paper. The
authors and their arssistants have received good advice a.nd pertinent
criticisxn from their colleagues in the Unit for Econom;c and Statistical
Studies on Higher Education; the authors alone, however, xnust take
full responsibility for what follows.

The Unit for Economic and Statistical Studies on Higher Education
at the London School a Economics, directed by Professor C A. Moser,
was set up in 1964 with a grant froxn the Nuffield Foundation. The
Department of Scientific and Industrial Research (now the Science
Research Council) gave the Unit financial support to carry out research
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into the use of qualified manpower in industry. The Unit .3 also indebted
to the Organisation for Economic Cooperation and Development which
made it a grant to carry out further work in this area and prepare the
present paper. The Unit has now receiv,.,d a substritial grant from the
Ford Foundation to widen the scope ot its work in the manpower field
beyond that described in the following pages.

Finally, the authors are very much in the debt of the business firms
who have welcomed them and giv-en them access to their records. Their
names are not mentioned because of the need to keep secret the sources
of the data presented in the paper; yet, without their cooperation,
research of this kind and resulting improvements in public policy become
impossible.

Introduction

The origins of the research to be described and discussed in this
papei are to be found partly in the Robbins Report on Higher Education,
partly in an interest in the economics cf education which has been develop
ing strongly in the United Kingdom for the past five years, and partly in
a concern with manpower planning the importance of which is gradually
being recognized. While the Unil for Economic and Statistical Studies on
Higher Education at the London School of Economics was set up with
many purposes in mind, a major objective and one which was given
high priority from the start has been the investigation of the many inter
relationships lietween the employment of qualified manpower and industrial
activities. This is what has come to be called "The Industry Project",
and it is under that heading that this paper is presented

In setting up this research project it seemed to be clear in the
initial stages that there was no great shortage of theoretical analysis in
this field, but that relevant empirical material was much scarcer. More
over, the available published data was more often than not highly aggre
gative, and excluded socalled economic variables. The result has been
that it has been impossible to test numerical hypotheses at the level of
the firm, that much material on the labour force has been of little use
to the economist because he has been unable to relate it to phenomena
in which he is interested, and that some writers have been able to
promulgate very strong statements on education and the economy without
the check of empirical testing, so to speak. The decision to concentrate
on the empirical, data collection and on the research process seemed to
be justified, therefore, on comparative cost grounds.
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The aim of the research project was to formulate and test relation-
ships between the economic characteristics of individual firms and the
educational profiles of their labour force with the ultimate highly practical
purpose of throwing light on the factors affecting the requirements for
people with different educational qualifications. To be done properly this
would require a large sample study, first, of firms within one industry
to ascertain inter-firm effects, and, secondly, of firms within several
industries to ascertain inter-industry effects. A study of this kind, how-
ever, apart from being unique in the United Kingdom, must be both an
extremely expensive and an extremely complicated business. It
seemed sensible, therefore, both to gain the relevant experience
and to anticipate major difficulties in good time (in order to
overcome them at minimum cost) that we should engage in a series of
pilot projects of individual firms to prepare the way for the larger investi-
gation . It is an account of these pilot projects, both empirical and
theoretical, which is to be found in this paper.

We have said that our intention was originally to emphasize data
collection and what might be called the crudely empirical aspects of the
research. In fact, however, a remarkable consequence of our investi-
gation has been the formulation of new conceptual tools and theoretical
hypotheses, and the sharpening of old ones. Contact with the real
situation has had an immediate payoff on the theoretical side, revealing
the inadequacies of pure speculation and opening up entirely new avenues
for advance. Somewhat surprisingly, therefore, much of what follows is
of a theoretical rather than directly empirical nature. Another point worth
mentioning at this stage is that we did not anticipate getting any substantive
results from these pilot projects since they were few in number and were
merely being used as a proving ground for our methods. In fact, we
have done rather better than that, and in one part of our work, that
relating io age-earning profiles and the returns to education, we have
coilecced sufficient data to come up with some preliminary results of
genuine interest in their own right. This bonus from the pilot research
was not looked for, and is to be regarded as a by-product from what
were meant to be our central operations.

The pilot projects have had the following consequences:
(a.)

(b)

(u)

We have learned a great deal about the problem of data collec-
tion with respect to educational and economic phenomena at the
level of the firm;
We have examined and to a certain extent solved certain con-
ceptual problems, such as constructing quantitative indices of
educational inputs and economic performance;
We have developed and discussed new hypotheses about the
role of education and the use of highly qualified manpower. We
are also beginning to throw new light on the efficiency of firms
with regard to their hiring and employment policies. All of this
is directly relevant to manpower planning;

(d) We have constructed age-education-earning profiles and calcul-
ated rates of return to education.

All of these consequences are of direct relevance to our own large
sample study, and to similar studies that may be engaged in by other
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researchers. It is felt that their value is sufficient both to justify such
projects as a standard research procedure, and to warrant the publi-
cation of this report at this stage. Nonetheless, it is as well to emphasize
here a point that will be made in a runnber of places later on; namely,
that most of our conclusions, theoretical, methodological and empirical,
must be regarded as preliminary. This is merely the beginning of
research which may in toto last many years.

The paper itself is organized into a number of sections. Some of
these are theoretical, some describe our more substantive conclusions;
and some are concerned with our actual research experience. Although
they are all aspects of the main study they must not as yet be viewed
as an integrate whole. Section I is largely theoretical and is connected
with the formulation of appropriate relationships and the clarification of a
number of ideas. This particular section of our work we still regard as
nowhere near finished, and many of the ideas contained therein are sus-
ceptible of greater elaboration and should give rise to many more fruitful
hypotheses. Section II deals with the methodology of firm-level studies
and offers a justification of inter-firm analysis. Section III describes
in detail the actual pilot projects undertaken and deals, in particular,
with the vexed problem of data collection and the approach to firms.
Section IV presents age-education-earnings data for a sample of 32000
individuals and relates age-education-earnings profiles to the career con-
cept. Section V is devoted to occupational classifications; it also discusses
the problem of job analysis. Section VI examines the problem of maluti-
lization of the labour force and discusses what we have called the educa-
tion requirement-attainment matrix. Section VII deals with the rate of
return to education. Section VIII the concluding sections endeavours to
show the relationship of our results to manpower planning. Concluding
the paper are a number of appendices dealing with such matters as
classifying educational qualifications, the costs of education, the aggre-
gation of educational inputs.

Pinally2 it shoud be noted that although all the forms of analysis
contained in this paper will feature in the main inter-firm study, they
are subordinate to the main study's central aim of relating the charac-
teristics of industrial manpower structure to the economic performance
of industrial units. The first phase oi the inter-firm study will consist
of raising, during 1966 and 1967, personnel and economic data from
100 establishments in the Electrical Engineering Industry in the United
Kingdom, which will allow the underlying hypotheses to be tested by
multi-variate analysis.

I. Theoretical aspects of manpower utilization

The major explanatory hypothesis (or class of hypotheses) to be
investigated in the Industry Project concerns the nature and strength of
the relationship between the economic performance of the firm (measured
in such terms as productivity or profitability) and the education of its
labour force. While it would be agreed that other variables are involved
as well (such as scale, and both quantity and quality of capital) 2 it is
felt that any explanation of a firm's. economic performance that neglected
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the education element would be less than satisfactory. Moreover, it is
worth noting that in terms of a simultaneous equation model of the firm
there are also subsidiary interrelationships to be sought between educa-
tion and the size of firm, and capital and the size of firm. In the usual
economic terminology the production function is being extended to include
education in one way or other.

The inclusion of the education of the labour force in a productivity
analysis of the firm is related to manpower planning and the derivation
of educational goals from the needs and demands of industry. The two,
however, are not the same. It is possible in principle to ascribe a
major part to education in a positive analysis of the firm without this
being of much use to the manpower planner; it is also possible in prin-
ciple to make manpower plans without paying too much regard to the
intricacies of the economic theory of production. Whether either of these
possibilities in principle is likely to be realized in practice, is one way
of viewing the objective of the present research project.

The manpower forecasting approach to economic planning as it
relates to our research is as follows: given certain growth targets for
the gross domestic product, determine the future occupational composition
of the labour force required to fulfil the target, and then translate those
requirements by occupational categories into requirements by educational
qualifications. From this point of view the manpower forecast and educa-
tional requirements are not absolutely given but are contingent on an out-
put forecast.

In making forecasts of this kind there are several crucial points
to be borne in mind:

(i) It may not be sufficient to work on a point forecast of gross
domestic product in the aggregate; instead, some account may
have to be taken of its sectoral structure, and its movement
over time.

(ii) It cannot be taken for granted that only one occupational struc-
ture will fulfil the uHimate production requirement. The neo-
classical economist would certainly expect there to be some
scope for interoccupational substitution, and for substitution be-
tween labour of all kinds and other factors of production. In
tlis case the concept of need or requirement becomes a. good
deal more complicated.

(iii) The connection between occupation and education may also not
be a simple one. As will be explained later there may not in
most cases be a single educational requirement for each occu-
pation.

(iv) Requirements or needs may, anyway, be interpreted either as
those seen by the Erni or given by the firm in answer to ques-
tions from government planners, or as calculated from the out-
side by experts of one kind or another. As will be seen later
on, some of our research throws doubt on the validity of any
contingent manpower forecasts made by the firms whether these
are viewed simply as their own forecasts of their own demands
or as estimates of their requirements.
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It is, perhaps, also worth mentioning here that planning in this
context may be approached the other way round. An attempt might be
made to determine what output would emerge (or could be made to
emerge under optimum conditions) from a labour force of given educational
or occupational characteristics. One could, therefore, make the output
contingent on education or occupational supply. In this way it can be
seen that manpower planning and oxrtpu planning are part and parcel of
the same general activity. Whichever c..,,proach is adopted there appears
to be no difference to the central eafic ships that need to be investirated.
Also, except in the very simple c of v unique input-output relatiorzhip
between educaticn and national prc. ct, fl-.e optimization of choice pro..)lem
is unavoidable. In saying this, however, it must be empha.sized that -very
little wd-rk has been done (either by ou '=elves or other economists) o
introdu_ optimization explicitly into a r, planning model. The problem
of emency also complicates the a.ssesns_ent of input-output relationslt.ps
actually observed at the present time. If these do not represent efficient
factor combinations, then an optimal forward projection involves a double
optimization, so to speak, from present sub-optimal to present optimal
and then on to future optimal. As will be apparent later, there is consi-
derable evidence that firms! behaviour is not to be interpreted as reveal-
ing most efficient factor and output proportions.

Bringing efficiency into the picture also implies that we become some-
what involved with the methodological distinction between positive and nor-
mative matters in economica. On the whole the manpower planning lite-
rature tends to confuse theae matters, and it is not always clear whether
a particular figure put forward is a forecaat of demand, a statement of
optimum supply, or that peculiar (but extremely) fashionable hybrid, a
projection. Whether or not the objective of a particular piece of research
ie to determine a possible demand for a particular year (i.e. is a pro-
jection) or a most likely demand (i.e. a forecast), it is difficult to avoid
the question whether the demand is in some sense appropriate or optimal.
Indeed, if possibilities are themselves functions of public policy, projec-
tions and optimality are inextricably interwoven. (A further point to note
here is, of course, that what appears to be optimal from he point of
view of each individual firm may not be ao from the national economic
standpoint).

If education is to be seen as part of the productive input of the firm,
we may talce account of the educational variable in a variety of ways. In
the first place a decision has to be made whether to place education
directly in the production function, or have an intermediate stage of relat-
ing education to occupation and occupation to output. Secondly, one muat
decide whether to introduce education as a variable in its own right or
whether simply to classify the labour force by its educational qualifications.
If the former decision is taken one is obliged to define an education index
to represent this variable.

The advantage of not having a two-stage model of education-occupa-
tion-output is that one is spared the major difficulty of producing an
occupational classification and placing all members of the labour force in
it. The disadvantage is that it may happen in practice that the productive
significance of a member of the labour force may not depend simply on
the education which he has, but also on the occupation in which he is
put (i.e. in the most general sense, on the way in which he is used).
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It seems a sensible research task, at least in principl ,liempt the
occupational classification in order to determine how ,-,cupationis.

Thus, at the one extreme one can build a model in o ant
is partly a function of the inputs of men in different occupa, -is, d.
ability to perform each occupation is in turn functionally n edu
cation. At the other extreme, one can bypass occupation al -e111,.- and
replace the simple labour input measure by a crude index c_ s
number of men multiplied by years of education. In between, Tr_

combinations of occupational classifications and education indi,ies
possible. At the present stage of our thinking we are still proce, ng
along the more complex lines, but it remains to be seen how st:- :essfulwe shall be.

The possible connections between occupation and education ,y be
stated more formally. It appears that there are three possibilitie
principle:

(i) There is a precise educational qualification for each c :.upation
too much or too little implies immediate disqualification.

(ii) There is a minimum educational qualification for each occupa
tion, and additional qualifications are useless.

(lii) The value of a man in an occupation increases with his educa
tional qualifications, perhaps fizst at an increasing rate, and
then at a decreasing rate as in the usual diminishing returns
case.

These three cases relating to a specific occupation are illustrated
in Figure 1 with educational qualifications measured as a scalar on the
horizontal axis and productivity or performance in the occupation measured
on the vertical axis.

If the real world corresponds to case (i) and (ii), no serious
problem of optimization emerges. Case (ii) certainly seems to correspond
to that considered in many planning models. It is essentially the equiva
lent within this context of the Leontief fixed coefficients assumption. If,however, case (iii) holds and, as has been remarked already, that is
what the neoclassical economist would assume, there remains the pro
blem of deciding on the appropriate level of educalion for each occupation.
This in turn is complicated by the fact that educational qualification inter
acts with innate ability, work experience acquired, and onthejob train
ing received in determining the level of performance in an occupation. '
Insofar as an these other variables are conducive to improved perform
ance, the educationproductivity curve will shift upward for every in
crease in the associated variables. There may also be a threshold effect,
as we noted earlier: without a minimum amount of education, additional
experience and training make little contribution to productivity. On the
other hand, the threshold effect is rust as likely to run the other wa.y:
without a minimum amount of work experience, extra education contributes
nothing to improved performance.
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Average labourA
productivity

in a specific
occupation

Figwe 1

(36)

P A

(30

Educational qualification

Case (I) is illustrated by the paint P with all other points lying on the abscissa.
Case (Ir) is illustrated by OEPA or, perhaps, more realistically by curve 2.
Case (11) is illustrated by a few representative curves or, possibly, by a straight line through

the origin. There will be "diminishing morginoi productivity of education" whenever
the curves flatten off as in 3o.

Related to this is the question of whether education and on-the-job
training turn out in practice to be complements or substitutes. Some
United Slates evidence suggests that better educated people tend to
receive a disproportionate share of on-the-job training provided by indus-
try, presumably because the: make better trainees than less educated
people (1) . This finding asserts, therefore, that training is complementary
to, rather than a substitute for, formal schooling and stresses the impor-
tance for industry of people with a general education instead of specific
vocational or professional preparation. Paradoxically enough, this weakens
the case for the forecasting of specialized manpower, as also would the
possibility of repairing deficiencies in formal education by labour training.
At the same time it implies that the need for specific preparation in tech-
nical colleges and the like may be less pressing than has hitherto been
imagined. Whilst it is true to say we are far from having any satisfactory
answers to these questions, they do begin to suggest some of the consi-
derations that are involved in a study of this kind

Let us now turn briefly to age-education-earning profiles which are
examined in greater detail in Section IV. We have collected sufficient

(1) See S. Mincer: 11On-the-Job Training: Costs, Returns and Some
Implications", in 11Journal of Political Economy" StxPPlement:
October 1962, pp. 59-60,
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data to be able to present sor--,e actual examples of these and have there...
fore been obliged to consider laeir significance. The questions that need
to be examined in regard to tilese profiles are the following:

Do they typically inc_-ease with age and, if so, do they do so
at an increasing, decreasing, or constant rate? Related to this,
do acquired skills tend to become obsolete?

(ii) Ijo the shapes of these profiles depend on education? Does
education itself tend to become obsolete?

(iii) Do these profiles depend on the industry under consideration?
(This point haa not been much emphasized by investigation so
far, but may be of major significance to the manpower planner,
and may have considerable explanatory power in accounting for
productivity variations between industries and between countries).

Available United States data suggest that these profiles typically
resemble those in the following diagrams, although our own evidence
presented in Section IV is not entirely in accord with this.

Figure 2

TYPICAL AGE- EDUCATION - EARNINGS GRAPH

In figure 2, SFS and CGK show the relationship between education
and earnings at the ages of 40 and 65 respectively.
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Since three...dimensional graphs are clumsy to work with, wecollapse this diagram to two dimensions by foreshortening the third axis,measuring education.

Earnings

Figure 3
TYPICAL AGE-EARNINGS PROFILE BY LEVELS OF EDUCATION

K

University Degree

G.C.E. "A" level

School leavers15 19 22
49

The diagrams are, of course, illustrative, as far as the UnitedKingdom is concerned, indicating the sort of relationships one wouldexpect to discover from longitudinal data on the earnings of people withdifferent amounts of education. By themselves, these profiles provenothing about the eoonomic value of education. It may be that the bettereducated start at higher salaries only because of social conventions inhiring policies (uconspicuous consumption,' of education, some writershave called it) ; university graduates may have steeper proEles thanschool leavers simply because they are more able, and, hence, tend torise faster in the occupational hierarchy; similarly, they may reach theirpeak earnings at a later age than school-leavers because they shift intoexecutive positions from which they are hard to budge even after theirefficiency has begun to wane. Negative explanations of this sort can neverbe decisively refuted by age-earning profiles, however carefully collectedand extensive in coverage. On the other hand, confidence, in these adhoc interpretations is considerably weakened by empirical evidence ofwell-behaved age-education-earnings profiles. The simplest explanationof the higher starting salaries of the educated is that they are generallymore able and more motivated, profit quickly from training, adapt them-selves rapidly to changing circumstances, act with initiative in problem-solving situations, easily assume supervisory responsibilities: in short,they are more productive than the less educated, even when their edu-cation has taught them no specific skills. For all these reasons, they
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may not only start higher, but may also rise faster with age and suffer
less from obsolescence a knowledge and skills.

American census data on age-education-earnings profiles measures
education in terms a school years attended, without distinction between
types of school or major subjects studied. This may not be a serious
matter, since the general pattern of _American acadeinic and technical
education courses is fairly uniform. In particular, the large variety of
part-time educational courses leading to formal qualifications that charac-
terize the British educational system does not seem to be a factor of
importance in the United States. But in the United Kingdom, there are
literally dozens of different ways in which a student can continue his
education after the school-leaving age, many of these involving formal
part-time study at college contemporaneous with employment. Indeed the
major technicians! qualifications and certain professional ones, such as
those of accountants and solicitors, are generally gained in this way.
For this reason we have directed our attention to educational qualifications
held by a firm Is labour force rather than to years of formal schooling
received.

One interesting question that arises is whether all these different
channels and types of further and higher education lead to fairly stable
career pattern's, in which those that are more or better educated con-
sistently earn more at every age than those with less or worse educa-
tion? As has been remarked earlier, one of the subsidiary objects of
our study is to clarify the economic value of extra education in the
British context by analysing the age-earnings profiles a large numbers
of individuals employed in British industry, having received different
amounts and types of education and training. In this way, we hope to
demonstrate the value that employers place upon different educational
qualifications. It is also an interesting question, but not strictly germane
to the present study, to ask why Britain differs so strikingly from the
United States with regard to the complexity a the education and qualifi-
cation structure. Does this have some kind a functional economic signi-
ficance, or is it a purely arbitrary fact a British history?

Relating all this to manpower planning involves us in two further
difficulties. The first concerns the problem a extrapolating existing earn-
ings difEerentials into the future. Even with no change in policy, and
assuming that these averages are reasonable approximations to the
relevant marginal magnitudes at present, the increases in the supply of
various kinds of educated personnel are such that they may be a long
way from the relevant marginal magnitudes in the future. Moreover, if
educational policy is itself adapted to rates a return derived from these
cross-sectional age-earnings profiles, a fortiori the earnings differentials
relating to certain levels of education are likely to diminish. This tendency
to overstate relative lifetime earnings, however, appears to be offset by
the phenomenon a supply creating its own demand; the more university
graduates are available, the more robs are upgrated so as to require a
university degree. In this way, the earnings differentials between second-
ary school and university graduates may be Preserved and, indeed, his-
torical data for the United States suggests no narrowing of earnings
differentials between high school and college graduates since 1939 (1).

(1) H.P . Miller: ',Income in Relation to Education'', in ',American
Economic Reviewn, December 1960, pp.. 967-969
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Unfortunately, this solves one problem by creating a second. Com-
petitive upgrading of jobs in terms of required education throws doubts

on the value of age-education-earnings profiles as reflecting the economic
benefits of additional education. Employers may simply regard a paper
qualification as a cheap indication of inherent ability and achievement-
drive, reasoning that, say, an Arts graduate must make a better sales--
man than a man who has never met the challenge of higher education.
The Arts graduate gets the better job and the better pay, not because
higher education has improved his skill, but simply because the degree
identifies him as the better man. To be sure, this argument loses force
when we loolc at technical education: the flexibility which a broad scien-
tific and technical training provides is very likely to enhance the potential
productivity of an engineer. Evtn with a more academic education, the

evidence suggesting that better educated people make better trainees,
argues in the opposite direction. Nevertheless, this should remind us
once again of the difficulty of demonstrating conclusively from data about
earnings that extra educadon adds significantly to the productivity of
individuals. Education may add to the productiNity of firms by being a
good indication of individual ability and drive, withou", adding to the pro-
ductivity of individuals.

The tendency to raise the minimal educational requirements of jobs

as the available labour force becomes more highly educated is sometimes
cited as evidence of "conspicuous consumpticn" of educated manpower
for reasons of prestige. While there may be an element of this, other
explanations are also available. The most obvious is that it may merely

be the consequence of a growth in the general demand for education as
a consumer good. In this case an increased educational requirement
may be necessary in order for a firm to gain access to individuals of
the same level of ability as before. Secondly, the jobs themselves may

be upgrated and extended while retaining the same titles and simple des-
cription. Thirdly, the value of education may be more apparent to the
educated so that the process becomes a self sustaining one. The "cons-
picuous constonption" hypothesis is in practice extremely difficult to test.

It would be necessary to discover cases in which some firms persis-
tently made less profits or produced less output than others in similar
conditions except for employing more highly educated personnel. Without
more precise information about the correct level of education required

by firms, it is not easy to identify firms employing excessively-educated
personnel.Another problem worth raising now concerns on-the-job training

and vocational training. The average individual is promoted at various
stages in his working life to better-paying jobs for which he qualifies

either by experience acquired in the last job, or by attending a training
course off-the-job, or by informal on-the-job training. Fox-anal training

courses are, we know, a standard method in industry of promoting men

to new positions, and although there are few figures about on-the-job
training, casual impression suggests that it is no less important. The
question that is relevant to the interpretation of age-earnings profiles is
this: who actually pays for these training schemes?

Becker, working with the model of a perfectly competitive firm,
distinguishes between Hspeciffc training", which increases the marginal
productivity of a worker in the firm providing it more than in other Erma,
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from "general training" which raises the workerts productivity equally
in any firm (1) . Presumably, all training has a specific and a general
element. In addition, through the working of competitive markets what
was previously specific may become general and vice-versa. Monopoly
and restrictive practices make the general specific; competitive entry
makes the specific general. Since, under competitive conditions, wage
rates are determined by the worker Is marginal productivity in any firm
whatever, firms have no incentive to pay the costs of "perfectly general
training"; hence, the initial cost of such training is passed on to the
trainees in the form of reduced earnings during the training period (formal
education is, of course, one example of ngeneral training") . Only to the
extent that on-the-job training is "specific,/ to a firm (say,formal orien-
tation programmes, initial rotation among departments, etc.), will the
firm have to bear the burden of training expenses (2). Thus, the upshot
of Beckerts argument is that most training is, in fact, paid for by the
trainees themselves.

As soon as one applies this kind of reasoning to actual training
phenomena, one runs into problems. Firstly, there is the extraordinary
variety of training schemes that seems to defy measurement in any quan-
titative way. The obvious common denominator, money costs, is intrin-
sically difficult to measure, and few firms aaempt to keep adequate
accounts of training expenses. As far as managerial positions are con-
cerned, the xnost important aspect of general training is experience and
it seems impossible to identify the cost a giving a manager experience.
Moreover, whenever on-the-job trainin.g is a joint input with machinery
in a particular investment project, as with retraining schemes prepara-
tory to the expansion of capacity or the installation of new labour-saving
devices, there are no identifiable training costs that can be shifted to
trainees (3) . Nor is it an easy matter to test Beckerts argument directly
by comparing the earnings of similarly educated men of the same age
who do and who do not receive training; as we have seen, many aspects
of training, such as the opportunity of gaining experience by senior staff
or, for those in more junior positions, of learning on-the-job by watching
a more skilled worker, seem extraordinarily difficult to measure and few
firms attempt to keep relevant records of this. Furthermore, the possi-
bility that firms use their training schemes as fringe benefits for recruit-
ment purposes, or as a device for reducing labour turnover, or simply
as a status symbol, complicates the interpretation of any finding about
earnings vis-a-vis training received.

l3e that as it may, if training is a substitute for formal education,
as is so often alleged, the less educated would receive the bulk of the
training that is provided. On the assumption that this training is largely
what Becker calls "general training", it is conceivable that the workers
themselves pay for it in the form of reduced starting wages. This serves
as a simple explanation of why the age-earnings profiles of the leas

(1) E.S. Becker: "Human Capital", N.Y. Princeton University Press,
1964.

(2)

(3)

Becker, op. ca., pp. 8-29.

Aa R.S. Eckaus pointed out in objecting to Beckerts analysis
"Investment in Human Capital: A Comment", in "Journal of Political
Economy", October, 1963.
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educated generally lie below those of the more educated. Bat in that
case we would expect the profiles of the less educated to rise more
steeply and possibly to cross the profiles of the more educated at some
later stage, as the fruits of their training became manifest. This seems
to happen to a certain extent, but not enough to confirm this hypothesis.
Contrariwise, if ugeneral trainine is complementary to formal education,

as we suggested earlier, the more educated would have their starting
salaries artificially reduced by the cost of training; without training, they
would start at even higher levels. Subsequently, their age-earnings pro-
files would rise more quickly than that of the less educated. This too
is borne out to a certain extent in practice. Thus, in the light of the
evidence of age-earnings profiles, it is difficult to justify either assumption
complementary or substitutability, as the correct one.

All these considerations would not affect the estimating of lifetime

age-earnings profiles from cross-sectional data if only the incidence of

training in industry had remained fairly constant over time. But there
is ample evidence that British industry has moved steadily away from

the reliance on contractual apprenticeship training to more and more formal
training classes within factories, and increased attention to informal on-
the-job training. Therefore, if training has any effect on earnings, the
effect must have registered more sharply on recent post-war earnings

than on pre-war earnings; thus, the future earnings of the graduates of
today may be much higher than one would anticipate from looking at the
earnings of graduates now aged 45.

at is quite clear that if we are to take age-education-earnings pro-
files seriously, we must not be satisfied with a crude irdex of the formal
schooling received by a firmls labour force, as a measure of its edu-
cational input. Rather, we must make an effort to collect data on the
-Laining of workers, avoiding the fallacy of measuring educational inputs

by a scalar. In fact, a vector of five components - amount of formal
education, paper qualification, type of formal education, amount of labour

training, and type of labour training - is probably required to do justice
to the concept of the education-intenpity of a firm.

This introductory section may be concluded by relating the ideas
presented in it to some of the traditional notions concerning business* oper-
ations usually put forward by economists. Typically, the economist has
treated the Erm as hiring one or two durable inputs (land and capital)

and one non-durable input (labour) . The former involves, as it were,
overhead costs; the latter does not. In either case set-up and dismantling

costs tend to be neglected as do the costs of purchasing and selling.
More recently economists have begun to realise that such a model does

not account satisfactorily for what is observed in the real world; the
research which we have undertaken lends support to the new view.

The Erst new idea of importance is that capital and labour must not
be distinguished so sharply from one another, This is obvious from the
point of view of the individual; it is also true from the point of view of
the Erm. The Erm makes an investment in its labour force in much the
same way as it makes an investment in its physical capital. The labour
force is trained formally and informally for the productive purposes of

the Erm and also becomes more adapted to the operations of the firm by
the accumulation of relevant experience. Labour costs, therefore, become
in many ways fixed costs, and this process is presumably increasing
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over time. It follows that the Erm is just as likely to want itc trained
labour to leave it as it is to give away its machinery. If this is the case,the Erm will need to plan its use of labour over time in much the same
way as it plans its use of capital. Apart from the point that training
itself takes time, it is also necessary (in order to calculate profitability)
to look far enough ahead to determine what jobs the trained man will do
and for how long. This is accentuated as the labour force itself increas-
ingly insists on, and gets, longer terms of contractual service.

A second new idea which is related to the first one is that there
are significant costs involved in the "purchase" and "sale" of labour.
These costa increase, possibly disproportionately, with the increased
educational level of the labour force. These purchase costs are, in part,
what our research has been about: to determine the right man and his
qualifications for the right job. The sales costs also must not be neglected.
They consist in part of assessing how the man is performing and deciding
on his future; and in part of assessing any loss of morale by others and
the a.ffect on hiring policy of letting him go too abruptly. More generally,
hiring labour is not simply a matter of going to a market and purchasing
a homogenous product off the shelf which.xnay be discarded as soon asit is not wanted. It is much more a process of expert selection of a
highly heterogeneous product which, once acquired, involves a commit-
ment for expenditure over time and the need to make it "work".

The third new idea again involves blurring a distinction which
economists have been used to making between the production and con-
sumption activities of the worker. It is doubtful if this distinction is or
has been entirely valid for the most unskilled, least educated laboureri
It is certainly not valid for the highly skilled, educated employee. Essen-
tially, job satisfaction and attitudes to the firm become part of the indi-
vidual's consumption pattern. The commitmeM by the Erxn to him is
counter-balanced by his commitment to the firm. He has a career in
mind, and labour turnover involves him in high costs. Mcreover, he
invests in the Erm by adapting to it and accumulating the experience it
requires, just as much as the Erm invests in him.

From all this- emerges the dynamic approach to the individual
employee in terms of a progressive career pattern with the Erm, the
need to optimise with respect to the individual rather than hire him or
fire him at will, and the conversion of an increasing share of labour
costs to overhead costs or fixad.costs. That this is so does not, of
course, mean that at the present time firms have fully recognized the
new phenomena confronting them or are behaving optimally with respect
to them. Quite the contrary, we have found that most tirms have not
explicitly recognized the need for a policy of conscious manpower plann-
ing over time. Thf..y are to a large extent in the unenviable position of
realising that something is wrong, that the world is becoming increas-
ingly complex and that they must adapt to it, but not knowing precisely
what to do. Thus, as has been remarked already, firms do not keep
appropriate records of their labour force, and make insufficient use of
those they do collect. At the same time the personnel function tends to
be undervalued comj. ith other functions such as design, production,
.eales or finance. It 1. the last section to be modernised, so to speak.
Firms End themselves in the contr.idictory position of acquiring the latest
:aquipment which they try to optimise within the context of an out of date
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labour force policy. They then try to adapt the latter simply by going
into the market to buy more educated and trained personnel. If, however,
both machine and labour policy are part of capital investxnent policy as
a whole, they must be dealt with jointly in a fully integrated pattern. A
chief conclusion of our research is to emphasize this necessity and to
see manpower planning as a first step in that direction.

II. The case for interfirm analysis

There are in principle at least three possible ways of investigating
the optimuun educational requirement for specific occupations: (i) detailed
analysis of the functional content of particular jobs related to one or
more measures of the worker Is job performance ; (ii) interview surveys
of employer opinions about the !mini/nal; and ioptimali levels and types
of preparation required for efficient job performance, and (iii) interna-
tional comparisons of the distribtztion of occupational categories by edu-
cational attainment (1). Atter a brief discussion of these three alternative
approaches, Parnes has concluded:

"Irrespective of the method ueed to adequate occupations with
required educational qualifications, most of the categories in the
occupational classification system will be associated with a range
of educational preparations rather than a single educational back-
ground. As has been mentioned earlier, this is so for at least
three reasons . In the first place , many of the occupational categories
are quite broad, and include occupations with varying levels of skills
(e .g . clerical wo rkers ; administrative , executive and managerial
workers) . Secondly, even specific occupational titles (e.g. secre-
tary, engineering technician) comprise jobs of varying complexity
that require different levels of competence. Finally, there are
differences of opinion as th the optimum combination of general edu-
cation, vocational training and work experience even for a very
specifically defined complex of functions".

There is, moreover, a fourth reason for the apparently loose con-
nection between occupation and education, related to Parries' first one,
namely, the crudity of definition of the occupational categories themselves
and the variety of interpretations placed upon them by different firms in
different industries. The unexamined assumption in most of the literature
on manpower planning is the stability of occupational classifications, if
not across, then certainly within the various sectors of the economy.
The complaint is that all countries lack data on the labour force cross-
classified by occupation as well as by all types of education and training,
but the validity of the occupation census itself is rarely questioned.

(1) Parnes, H.S: "Forecasting Educational Needs for Economic and
Social Development", pp. 39-41. OECD, Paris, 1962.
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It may be doubted, however, whether the census concept of occu-
pations is suiiriciently well-defined to be useable as a research variable.
At any rate, it should not be assumed to say the least that an analysis
of the job content of a particular occupation in one industry would cons-
fitute an adequate basis for generalization about all similarly titled occu-
pations in other industries. Indeed, the same arguinent may well.be
applied to individual firms within a given industry. Before enquirins; into
the optimum educational level for specific occupations, one must ask the
deeper question: why is ths occupational structure what it is? The ob-
vious answer, because a certain product is being turned out, is rele-
vant but not sni-licient a. s we know that firms within an industry vary
widely ir. the character of the technical processes they have adopted to
produce an identical output (1). When the best and worst practice tech-
nique differ radically from theaverage practice techrique in the industry
- and this is the common case - surely, there must be correspondingly
wide variations in the occupational structures of different firms in the
same industry. This argument suggests that we must relate the educa-
tional qualifications of personnel not simply to the Junctional content of the
jobs they are holding, but also to the economic performance ol the entire
enterprise, as indicated by its size, share of the market, rate of growth
profitability, , financial structure , capital intensity, ,. technical dynamism , and
managerial organization. In short, we must look at the connection between
the education-intensity of a firm and its economic efliciency as a product-
ive unit. Given a satisfactory occupational classification, except in the
simplest possible cases, optimality still requires some consideration being
taken of coste and benefits. The practical question is not so much "Is
this much education necessary for this occupation?" but more "Is the
extra productivity of additional education for this occupation worth more
than the extra cost?" In addition, it is necessary to distinguish social
costs and benefits from private ones, either as viewed by the firm or
the individual employee. In countries where education and training are
entirely or mainly financed by taxation, the allocation of education to
occupations may reflect individual consumer preferences rather than
national productivity requirements unless there is public manpower plan-
ning.

To study this and related questions at the level of the industry
instead of the firm is to remain, so to speak, two steps removed from
its actual solution. There is considerable scope for further research in
the area of job analysis and job evaluation but, in the nature of the case,
this cannot account for inter-firm variations in the structure of occupations.
Similarly, the results of opinion surveys of employers, while of limited
value, can at best tell us what they think they are doing, not what they
actually do. Furthermore, while many, if not most, employers hold
views on the utilization of educated manpower, as a recent Ministry
of Labour survey of th rvtal industry revealed, very few of them
engage in deliberate manpower planning (2).

See W.E .G . Salter: "Productivity and Technical Change", London:
Cambridge University P ress , 1960, pp . 23-26 .

(2) According to the British Ministry of Labour: "The Metal Industries,
A Study of Occupational Trends in the Metal Manufacturing and
Metal Using Industries", London; HMPO, 1963, p. 20 only one
cut of four British metal firms takee.a. systematic forward look at
their manpower needs.
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Here, ae elsewhere in economics, the more fruitful, and certainly
the more operational approach is that of analyzing the "revealed prefer-
ences" of employers. By meaeuring the educational characteristics of
a firmis labour force, including on-the-job training, for systematic com-
parison with quantitative indicators of the firmis economic performance
over time, it is possible to ask such questions as: (i) within the same
industry are there significant interfirm differe-mes in educational inputs;
(li) e.re such differences associated with differences in the size of firms,
their rates of expansion, their profitability, their capital intensity, the
level of techniques adopted, or some combination of all these; (iii) con-
trariwise, is it true, as one American investigation alleged, that "the
rate of innovation in interprises governs the rate of increase in the uti-
lization of skilled personnel of all kinds" (1), or, with equal likelihood,
that the most important influence is the quality of senior management?
The implications for manpower planning of statistically meaningfai answers
to such questions should be obvious. An affirmative answer to (i) would.
imply that manpower forecasting cannot be accurately carried out at the
sectoral or industry-level, but must pay attention to the distribution of
firms within an industry. The answers to (ii) and (iii) would indicate
just which aspect of interfirm variation would have to be taken into
account. In this way, a much firmer basis would be provided for pre-
dicting the manpower patterns implied by different growth targets. Along
the way, associated problems such as whether training is a substitute
for or a complement to formal education, and whether it is "general",
"specific", or a joint product with output would necessarily be illuminated,
if not decisively solved, with consequently practical implications for man-
power policies.

The eesence then of the micro-economic interfirm analysis, which
is the basis of the research being carried out in the Industry Project,
is the reed and desirability of examining precisely what individual firms
do and why they do it. It enables us both to correlate variables of
individual economic performance with the occupation and education of the
firm I a labour force , and to see more clearly the firm I s environment for
action and how its decision-making actually takes place. We come to
understand the firm partly as it sees itself, so to speak, and are enabled
to comprehend its operations in connection with manpower in a deeper
senee than would be the case ft we restricted ourselves solely to econo-
metric models.

III. The pilot studies

The pilot etudies took place, intermittently, during the period June
1964 - June 1965. Although much of the discussion on this paper, as
well as the data presented in Sections IV, VI and VII relate to only

(1) This ie the principal conclusion of S.E. Hill and P.H. Harbison:
"Manpower and Innovation in American Industry" , P rinceton , N . J . ;

Princeton University Press. 1959. A study of fifty large American
companies.
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five firms, At should be borne in n-Aind that some fifteen firms were con-
tacted for pilot studies, in most cases involving detailed inspection of
peraonnel records, factory tours and long discussions with high level
management. Thus it would be true to say that the thoughts expressed
in this paper are aupported by far more evidence than is- displayed for
the five pilot-studies alone.

Table 1 gives a synoptic description of the Eve firms selected for
intensive investigation; for obvious reasons, the identity of these firms is
withheld. In view of the difficulties encountered in gaining entry to firms,
it must also be emphasized that it was not always possible to lect re-
presentative firms for the pilot studies. However, certain basi- zors
did weigh in the final selection of the firm. In view of our corai=ation
on the electrical engineering industry, only firms within this indrs.
were chosen, with the exception of Firm 3 in the motor industr-,-, which
was included to assist an inter-industry comparison. Within the 2_-1ectrical
engineering industry, we chose firms of differing size, with dr-. '-ttention
to the range of products produced by different firms in the incr_...-
Finally, we excluded any firm that felt unable to make availab-,=, full
range of personnel data, with the possible exception of formatic--.. relating
to the highest echelons of the labour force.

We did not always study all sections of the firm selected inves-
tigation. For Firms 1 and 5 our attention was directed to the o loca-
tion that housed the orgardzation selected for Audy. In Firms _ 3 and

, however, , the organization consisted of a headquarters and a .nanber
of widely dispersed factories and sales/distribution centres. Partly
because of this dispersion, and partly to save time in what were only
piloting studies, we confined our detailed investigations and particularly
our personnel data collection to headquarters and the one factory located
at the headquarters site, on the assmnption that this onsite factory was
typical of the others. This is not always the case e.nd the disadvantage
of our procedure was to deny ourselves the opportunity of comparing two
factories where many, but not all, conditions were similar; for example,
we might usefully have investigated the effects of geographical location and
the age of a factory c.,n the utilization of educated manpower within a firm.

It will be seen f^om the table that there is considerable variation
in the status of the organizations studied, although in this paper they are
all loosely referred to as ifPArrnsif for convenig ice . At an early stage of
our work, a. decision had to be made regarding the level within a firm t s
organizational hierarchy at which to locate a pilot-study. Personnel re-
cords containing the range of occupational, educational and salary infJrma-
tion required for our study tend to be maintained at the plan or establish-
xnent level. On the other hand, economic information tends to be kept
centrally and in highly aggregated form, with little breakdown available
relating to various parts of the firm. With these conflicting considerations
in mind, we decided to select for study the lowest level in the Exults
organization that is financially self-accountable and, therefore, able to
supply economic information relating to its own activities. In the case of
a small company, this procedure might mean inveetigating the firm as
a whole (Firm 4). But in the case a very large firxns, and particularly
in more recent years, there is generally a considerable degree of de-
centralization of financial responsibility. This can take a number of forms.
Some companies will achieve decentralization by splitting off sections of
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the firm into wholly (or partly) owned subsidiaries (Firm 2) ; in other
cases, there is a geographical or, more frequently, a product-group
baais for devolving responsibility to separate profit centres (Firma 5 and
3 respectively) . The organizational differences between firms shown in
Table 1 should be viewed in this context.

For the piloting stage, this method of approach enabled us to keep
in close proximity to the eources of detailed peraonnel data as well as
enabling us to acquire various items of economic information relaling to
the whole of the "sub-firm" that was being studied. Neverheless, there
are a number of problems associated with this procedure which raise
questions concerning its adoption in the large-scale study. In studying
only a part of a firm (albeit one that is relatively autonomous) the influence
on its operations of higher-tier general management and expertize is
excluded from the scope of the study; yet in an investigation on the effect
on economic performance of educational resources available to firms,
these might be expected to be crucial explanatory factors. In particular
indivisibilitiee may confine the provision of specialist skills, research
departments and high level management services to the central organization
of large firms only, but with the benefits of this centralized expertize
being available to lower levels of the organization. In theory it might be
poesible to apportion to the various decentralized sections of the firm
some part of the overhead cost of providing such centralized services aa
the use of computational facilities and research laboratories. In practice,
however, the preciee benefits resulting from inclusion within a large
organization will be elusive and extremely difficult to quantify; in particu-
lar, this inhibits meamngful compariaons with single or near single pro-
duct firms.

Apart from the question of apportioning such overhead costs as
those of highly qualified personnel and specialized service departments,
there ie a. further problem encountered in treating these eub-firxns as
autonomous units: this concerns the 'usefulness of economic data relating
to the aub-firm alone. It is probable that the economic performance of
the eubfirm cannot be sensibly appraised independently of that for the
firm as a wholo, The activities of the various groups within a large
firm are frequently inter-dependent and this raises the problem of whether
the valuation of services performed by one group for another is at eco-
nomic costs, and whether theae are marginal or average costs. An
example is provided by the sub-firm referred to as Firm 3: here, the
total car body output of the division ie tranferred to a second autonomous
sub-firm, the body assembly division. In a similar way, Firm 2 buys
in considerable quantities of components from a partially-owned subsidiary
company. In the former case transfer is at cost only; in the latter it is
unclear whether these components are bought in at market rates, at
cost, or at shadow prices arrived at in some other way. Problems of
this kind bring into question the reliability of d& ,. relating to the turnover,
value added and profitability of these "sub-firms".

In the large inter-firm study theee problems concerning the relation-
ehip between sub-firms and parent firms cannot aimply be by-passed by
selecting the E rxn , aa such, as the unit for study. This is so for a
number of reasons. First, problems will remain of a similar nature to
thoae discussed above relating to the sub-firm. These derive from the
considerable interaction of financial interests between companies that
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exist in the United Kingdom today, and which frequently make it extre-
mely difficult to define the limits of a firm. Holding companies; minority
interest in other firms; wholly-owned subsidiaries at home or abroad:
these are but a few examples of the financial inter-relationships betwee
firms, the full rarnificc:ions of which are extremely complicated and
3.ifficu1t to disentagle . ..ome of the largest companies in the. United King,
dom are jointly-owned subsidiaries of other companies - would these be
treated as separate fi...--zas in our study? To take the two points discusse,-!.
earlier: it cannot be assumed that there is no seepage through of exper-
ize and entrepreneurial talent from the parent companies, nor is it else-.
that the available economic information relating to these subsidiaries is
fully meaningful. For example, what is the basis of the prices charged
when a. subsidsidia.ry company buys from or sells to a parent or other-
wise associated company? Or with regard to the availability of capital,
do wholly-owned subsidiary firms borrow from the parent companies at
market rates and what determines the size of dividend paid? These are
questions which have received surprisingly little attention in the literature;
the problems to which they give -ise will have to be faced in defining
our unit of study for the major stti.'v.

There is a more telling reason suggesting that the firm as a whole
would not be a. suitable unit for investigation in the major study. Thie relates
to the need for homogeneity in our sample.. A major reason for concen-
trating the study in one industry has been the recognition that the scope
and pattern of educational manpower usage in a firrn is likely to differ
from industry to ino.ustry according to the state of technology, average
size, rate of growth of firms, and other relevant factors. But further
investigation has shown that even within an industry (and particularly one
aø heteregeneous as the electrical engineering industry) differences
between firms in these respects may be very marked indeed. To a large
extent these inter-firm differences reflect the nature of the firmi s product,
which is one of the major influences determining qualified manpower uti-
lization; this is because different products are associated both with differ,-
ent productive techniques and different marked situations. Consequently,
a random survey of the whole electrical engineering industry would en-
counter too much product heterogeneity to establish meaningful relation-
ships; this suggests that it may be advisable to limit our survey to six-
eight homogeneous product groupings , which cover between them the differ--
ent production techniques and market situations which seem likely to affect
manpower utilization. Since most firms are multi-product enterprises,
the requirement of product homogeneity must mean that most of the units
in our sample will consist not of whole arms, but rather of those parts
of a firm that produce within a limited nuanber of product groupings. Only
in the case of certain specialist producers would the firm as a whole
constitute the unit of study.

So much for our present thoughts on the unit of investigation in the
inter-firm study. We now consider the range of data that we attempted
to collect from the five pilot firms, and which ideally would be collected
from each firm in the larger survey; this is listed below. Generally
speaking, we obtained information at two levels: that relating to individual
members of the firmie labour force [Herne (i) and (ii)] and that relating
to the activities of tte firm as a whole [Items - vi)].
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Occupational structure of the labour force classified by broad
functional groupings, inpluding job titles and job descriptions
where available, sear., ...ge, years of employment in firm, and
salary a each mgmber of the labour force.
Education of each r'ember of the labour force in terms of
school leaving 7_7e, caper qualifications attained, part-time
education attenc on-the-job training received, membership
of a&entific or pr 1,assional institulions.
Measures of the a the firm in terms of labour inputs
(i.e total number _ employees and total salary bill) , grossturnover, valut: -cded, and capital stock (i.e. capital asset
figures revalued in terms of replacement cost).
Financial &ructure, including a measure of profitability, as
derived from published balance sheets.
The firmis organization and production methods.
The hiring policy of -he arm, especially in relation o more
qualified personnel.

Work on the pilot studies highlighted the range of difficulties, mainly
of a practical nature, that must be faced in research of this type. We
can distinguish three groups of practical problems that were encountered
relating to; entry into the firms; their reluctance to disclose economic
data, a.nd the availability of personnel data.

We found that arms varied considerably in their responsiveness to
an inquiry of this. sort, and that a great deal of time can be consumed
negotiating entry into a firm. Furthermore, veto possibilities exist all
over the managerial hierarchy, and since the sources of the information
required for our study range over many departments within a c.ornpany,
we sometimes found ourselves halted in the middle of a pilot-study by
the necessity to take up negotiations all over again.

We were forcefully reminded, at various stages of the pilot work,
of what has for long constituted the main obstacle to research at the
firm level; the extreme reluctance of firms to disclose economic inform-ation relating to the Erni as a whole, despite our undertaking to keep
secret the identity of individual firms. Only one of the five pilot firms
studied provided us with the full range of economic data requested despite
favourable assurances at earlier stages. Unfortunately, there is no out--
&de source for this economic data. Published balance sheet data do
provide soxne economic information relating to public companies, but thisis of only limited use. Although asset figures in published accounts have
frequently been used to measure capital, one may doubt the reliability
of this source. In the same way, published profit figures are freqently
misleading since they include profits derived from transactions of a purely
financial character, not related to the operating activities of the firm;
usually, operating or trading profits are not shown in published accounts.
In any case, as we have noted above, in the large-scale survey we shall
be investigating divisions a firms or perhaps firms which themselves are
parts a holding companies; for neither of these cases is balance sheet
data likely to be published. Whilst economic information relating to sec-
tions of firms (establishments) is collected in the Census a Production,
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r--._ver and value added, the Board of Trade is forbid-
:..-isclose information on firms (or establishments) to

government; in any case, the most recently available
relates to 1958.

As have been faced with these difficulties in the past,
--ear why firms are so loath to make available econo...
--?.n on a strictly confidential basis. Presumably fears
-ion in published accounts of the study, or of the

disclosure of _ information to comp etito z-s , perhaps inadvertently, ,
seem to weig: ily. 13txt, economists themselves have tended to argue
that these fea _ exaggerated, especially with respect. to turnover,
if not profits. S ei:Imes, arms give a blanck refusal to supply inforrna...
tion on the that "it is not the firm's policy" to disclose such
information, 1.195 there is a statutory obligation to do so. It must be
remembered, however, that the pilot studies were conducted, by an
academic group without support from government departments. The
larger survey will have the sponsorship of the Committee on Manpower
Resources for S,-,ience and Technology, which it is hoped will not only
ease the probler:- entry but also increase the willingness of firms to
supply economic =.-::orrnation.

The pilot tdis showed that firms generally do not keep their
personnel records, a.nd particularly information on the educational back.-
ground of the labour force, in a form that would enable them to provide
us with the sort of information we require. Furthermore, individual
firms differ markedly in the availability and accessibility of their personnel
data. A few firm have computerized their personnel records, but most
firms do not keer their personnel data in one central Place, and even
when they do , do not always classify them on a uniform basis, or
keep them up to -late. It proved to be a major research task, both
time-consuming a= d arduous, to extract personnel data and to convert
them into a usefal form; to collect the relevant material from a Erm
relating to a mple of, say, 500 people, can absorb as much as
twenty-five r,-tiays, and this is preliminary to coding the data in pre...
paration for a.- sis by computer. Greater practice in data collection
is expected to .7-aduce this time considerably. It is important to note that
the shortage cz -_:seful personnel data in firms and the generally unsatis...
factory condit_ in which it is kept, is a factor that has been given
insufficient WeigE in the past in discussions of the usefulness and fea-
sibility of manpower planning.

Generally speaking, firms have been prepared to allow the research
team free access to all possible sources of relevant personnel data; the
only striking exception is salary information about individual members of
the labour force, even when in coded form. Reluctanr.e to disoloso the
salaries of individuals constituted the most freque.ntly met but not insu-
perable barrier to progress in the piloting phase of our study.

So much for general probleins encountered. It is clear from the
preceding Fission that very little was accomplished in the pilot studies
in relation to 'nnic information, and that the main attention of the
research _an, directed towards exanining the problems involved
in collecting pez's 1..al data from firms. Apart from this general piloting
worc in the much of our attention was directed to the task of
collecting compzr-.5liensive personnel data relating to individual members
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of the labour force ir these firms; such an exercise is a necessary
preliminary to compiling figures of education attained. In particular,
extensive data on the education, age and salary of 4 large sample of
individuals from the five firms were ccllected. The results of a prelimi-
nary analysis of this data are presented in the following section; but we
conclude this section with a discussion of the availability of detailed per-
sonnel data within firms.

In the absence of fully computerized personnel records including
educational information, it is necessary to use one or more of the follow-
ing data sources: original application forms in dossiers; personnel cards;
information supplied by heads of departments, and questionnaire surveys
of individuals. In addition, it is usually necessary to go to the firmv
Cashier 1.'or salary data and to the Training Department for details of
the exterr!, of on-the-job training and day-release within the firm. A
number of considerations, apart from availability of data, governed the
decision to use one or

Prom the team V s
essential to complete a
in some cases, it was
within a stipulated time

another source of data .
point of view, as well as that of the firm, it was
pilot-study within a firm as quickly as possible;
necessary to guarantee to complete the pilot-study
period as a condition of entry to the firm. A

related point is the need to avoid disrupting the normal flow of work in
the firm and as far as possible to restrict research activities to the per-
sonnel department. It is clear that some data-collecting methods are
more like/y to produce data-transmission errors than others. Errors
may arise from the sampling procedure adopted and finally, some data
sources are likely to be out of date and, in particular, not to contain
details of part-time education received since joining the firm. Given these
considerations, the relative merits of the main sources of personnel data
are discussed below:

Application forms/dossiers: Original application forms for employment
are usually contained in dossiers together with other personal information
relating to the individual in question. Dossiers are Sled either alphabeti-
cally or according to department. The advantage of using this source
ia that, once started, the team is largely independent, b.nd all disruption
is confined to the personnel departxnent. Thus, permission is more likely
to be given for the st-zdy. However, there is some risk of error. Errors
in the application form :nay result from a tendency for the applicant to
upgrade his qualifications, from insufficient space in the questionnaire, as
well as from the absence of any qualification gained since the form was
completed. These last two deficiencies are 0 ccasionally made good by
other documents in the dossier, such as College reports. The main
dise,dvantage of this method is that it is very time consuming and awk-
ward to operate.

Personnel Cards: These suffer from much the same advantages and
disadvantages as the Application Forms, although in many cases educa-
tional information contained in the dossier is not entered on the cards,
and, when it is, the information is generally derived from the application
form, thus introducing new transcribing errors. It is possible that in
a few cases extra information, e.g. recent educational qualification, which
is not in the dossiers, may appear on the cards. Personnel cards, filed
either alphabetically or by department, are virtually always available , but
frequently do not contain any educational iinforrnation.
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Heads of Departments: Heads of departments often maintain files relatingto individual members of their department. These very often contain
relevant personal information; where some inforxnation is lacking, depart-
mental heads may be able to obtain this information quickly from section
leaders or even from the individual himself. Unfortunately, this method
considerably increases the disruptive effect of research and may be very
difficult to organize. The information gained is likely to be up to date and
generally accurate, but may suffer from the subjective views of the head
of department and from his possible lack of accurate information on someemployees.

Questionnaires to individuals: This method has the largest disruptive
effect, particularly in the production departments, and may be very crab,-cult from the point of view of producing a good response. The informaUon
gained will probably be more accurate than from any other source andcertainly more up to date, but the disadvantage is non-response.
Conxputer run-offs: The accuracy of this source when available depends
on the quality of the original source of information (usually the originalapplication form but occasionally a specially instituted survey of employees)
and the extent to which any additional information has been added. Thegreat advantage of this source is that it involves no further transcription
errors, very little inconvenience to the company and a minimum of workfor the research team.

Unfortunately, it is not always possible to check the extent of errorsin personnel data being collected from these different sources. If one
source hae already been used, companies are reluctant to allow the useof a second, more disruptive source. But apart from transcribing errors,
it does appear that a major lacuna is that educational attainment inform-ation is not kept up to date.

Finally, we present a catalogue of the major sources of the per-sonnel data collected in the pilot studies. The reader not interested inthese more detailed aspects may prefer to turn, at this point, to SectionIV.
The main sou ces of personnel data obtained in the pilot-studieswere as follows:

Firm 1: A computer run-off of utechnIcally graded staff" yeas used, thatis, all people in the managerial, professional, and technical group but
excluding the administrative and professional staff of non-technical depart-ments. This was a 100 per cent sample of the group which formed thevast majority of qualified people; no information was obtained relating to
weekly and hourly paid staff. The rurp-off excluded information on non-
technical qualifications and particularly GCB (General Certificate ofEducation) qualifications.

Firm 2: Data were ccllected for the headquarters and the one on-site
factory. In the factory, 100 per cent of staff and 50 per cent of skilledoperatives were taken, the lists being drawn up on a departmental basis
from personnel cards. Educational information, available only for thosewho had joined the company since the war, was obtained from applica-tion forme. In the headquarters, there were no departmental lists and
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the alphabetically arranged personnel files couid not be used to draw
them up, as job title and department were not always stated. Instead,
lists were drawn up with the help of the departmental managers, who
also gave educational information; salary code sheets were also used,
in which case the eduoation information was obtained from the files.
Since no full departmental listings existed, no rigorous sampling was
possible.

Firm 3: Data were collected for the headquarters and the onsite factory
of the division. Lists were drawn up from the personnel cards which
were available in alphabetical order -within departments; educational in
formation was obtained fr.,m the original application forms for employ
ment or from other documents in personnel dossiers, which were in the
same order. A 100 per cent sample of all senior staff (grade 9 upwards),
a 50 per cent sample of grade 8 staff, and a 33 per cent sample of
junior staff, (in each of the grades 1-7) was taken. For the hourly paid
a 10 per cent sample of skilled operatives and a 50 per cent sample of
apprentices was taken. Information was obtained on everyone except
the Divisional Manager.

Firm 4: with the exception of 5 out of 6 service branches and a small
factory elsewhere, the whole firm was taken. Lists were drawn up
from salary review sheets, arranged by deparbrient; educational inform
ation was obtained from personnel dossiers arranged departmentally for
the office and works staff and alphabetically for gale factory staff. Edu
cational information on the monthly paid staff obtained by personal
questionnaire, since no records of their educadon were available; the
response was 23 out. of 26. A 100 per cent eampic was taken of the
monthly and weekly office staff and the montly factory and works staff;
a 33 per cent sample of weekly factory and works staff by department
was also taken.

Firm 5: Data were collected Mr the whole of the company. Details of
monthly staff were taken from personnel dossiers. Although questionnai
res were sent to the 13 monthly staff whose a ppli catio n forms contained
no ducational information, all refused to answer. Weekly staff lista were
drawr up from salary review sheets. Aa the system of personnel filing
was being changed, and as these applic.Itions forms contained no educa
tional im7ormation, questionnaires were F.' nt to all monthly staff; 40 out
of 53 xosponded.

IV. Ageearnings profiles

The present section contains some preliminary endings derived from
the personnel data collected from the pilot firms. Since on:y (parts of)
Eve firms were studied, we have not been able to undertake any ana
lyses based upon interfirm comparisons; on the other hand information
relating to the ege, salary and education of a sample of over 3,000
individuals was collected from these firms, enabling us to draw up age--
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earnings profiles for the various main educational levels. These are
presented in this section; in Section VII we use this age-earnings-
education data to compute present values of the Iffe-time earnings streams
associated with the various educational levels, and thence to produce
tentative estimates of the profitability of investment in human capital, re-
presented by education. Perhaps a major reason for the wealth of re-
search into the economics of edu-.:ation in the United States has been the
ready availability for a nuinher of decades of census data relating the
education of inclividuals in terms of years of full-time schooling, to their
age and earnings. Such information has never been collected officially
in this country and a major task of the present research project is to
compile age-education-earnings data for a broad sample of individuals in
industry. But even at this stage of our work, we have obtained suffi-
cient information to draw up tentative age-earnings profiles relating to the
United Kingdom. The only other data og this kind available for the United
Kingdom are those provided by a random. sample survey carried out in
1963 by Research Services Ltd. Information was obtained from some
6,000 heads of households, relating gross personal income to terminal
education age, the age at which full-time education ended (1). Our in-
formation. is more comprehensive, including as it does data on actual
educational qualifications attained rather than simply years of schooling;
this consideration seems particularly relevant in the context of an educa-
tional system which qualifies a technician only by part-time or day-release
methods.

Detailed personnel information relating to a sample of 3,141 indivi-
duals was collected from the live pilot-firms (Table 2); the population
sampled is not the same for each of the firms, the actual sample in each
case being determined by the availability of data and the time-period spe-
cified for our work by the firm. In no case did we collect personnel
data for semi-skille d and unskilled workers; information on skilled men
was collected from Firms 2, 3 and 4 only. Otherwise, with the excep-
tion of Firm 1, personnel information was collected in each firm for the
monthly paid MP T group (managerial, professional and technical workers)
as well as for clerical and other n-manual weekly staff.

Data relating to females havt. ,ot been included in the.age-earning
profile analyses that follow. It would not be legitimate to include males
and females together in the same calculetions, given the fact of unequal
pay for men and women doing similar work. On the other hand, the
small number of females in the sample rules out the possibility of under-
taking separate calculations for females; indeed, such calculations would
not be very useful since only one of the females in our sample is qualified
beyond the level of the Ordinary National Certificate.

The total male sample was divided according to various levels of
educational attainment (2). The breakdown is given in Table 3.

Within these broad educational le-vels, the sample was divided into
five-year age groups and the mean annual salary (gross of income tax)
for each age group was computed. These mean salaries are shown in

(1) The Endings of this surveys are summarized in "New Society" 9th
July 1964, p. 26.

(2) See the Appendix for an explanation of the educational classi£ication.
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Table 2: The sample, by firm

Firm

Scope of sample Sample size

Managerial,
Professional

and
Technical

Group
(monthly staff)

Clerical
(and other
non-manual
weekly staff)

Skilled
Workers Male Female Total

1 Yes (1) No No 1,316 0 1,316
2 Yes Yes Yes 505 172 677
:3 Yes Yes Yes 681 34 715
4 Yes Yes Yes 217 122 339
5 Yea Yes No 82 12 94

2,801 340 3,141

(1) "Technically-graded sta.ff" only, i.e. excluding certain of the admi-
nistrative and professional staff of non-technical departments.

Table 3: The male sample by levels of educational attainment

Level of qualification
Actual

number in
sample

Weighted
number (1)

0. None, Unknown or Other 1,388 2,902
1. Below GCE 110" - level 56 130
2. GCE "0" - level 142 255
3. ONC/GCE "A" - level 342 410
4. HNC 425 450
5. Ordinary Degree 288 308
6. Honours Degree 160 175

Total 2,801 4,630

(1) The weighted number of persons in each educaiional qualification level
takes account of that part of the sample where the sample fraction
was less than 100 per cent. Since personnel information was collected
for all monthly staff, in which group are concentrated those personnel
with highest qualifications, the difference between the actual and weighted
number of personnel in educational levels 4, 5 and 6 is very small.
A smaller sample fraction was taken for lower grades of weekly staff,
containing pezsonnel with lower levels ot education; hence the larger
differences between the actual and weighted number of personnel with
lower qualifications.
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Table 4. It is an inevitable result of collecting salary data on the basis
of qualifications held that annual salary information relating to the holders
of ONC and HNC is not picked up until they have achieved their qualifi-
cations. For this reason it is necessary to estimate the salary during
their period of training on-the-job; the salary scales for apprentices in
Firms 2 and 3 were used for this purpose. Table 4 shows the mean
earnings of those aged 15-24 by successive years in order to indicate
the rise in starting salaries for full-time employment that is associated
with various educational qualifications.

The outstanding features of Table 4 are the consistent rise in sa-
lary with age and the close association of salary with educational attain-
ment. A number of factors must be borne in mind in interpreting the
data in this table. Filet, salaries in the upper range have been under-
reported, in the aense that salary information for senior executives was
1....-equently not available, and in a few cases where it was feasible to
estimate high-level executive salaries, our estimates were oonservative(1).
Secondly, the exact ages shown in the table for each education category
at which full time education ends and ee,rnings begin is arbitrary. Thirdly,
it must be emphasized that unskilled and semi-skilled workers were not
included in our sample; it is not clear precisely what effect this omission
has on the mean salaries shown for the relevant education levels 0 and
1. Finally, education level 0 must be regarded as a miscellaneous cate-
gory rather than one comprising individuals who left school at the legal
leaving age; it includes individuals who have undertaken education beyond
the school leaving age but failed to gain a qualification; it includes indi-
viduals whose qualifications we were unable to identify; it also includes
individuals who may have achieved some further education that had noi
been entered into the firmst personnel records.

For each of the seven educational levels, we plot age-earnings pro-
fik:s (Chart 1). Salary estimates for early years based on rates of pay
for apprentices have not been included in the chart. We have also excluded
the mean a:i.ries for age groups with less than three observations. It
will be noted that the profiles are upward sloping, reflecting the extra
value of on-the-job training and experience. The slopes are closely related
to the various educational levels; they level off for higher age groups,
and for some profiles they eventually decline. Generally speaking, the
profiles associated -with the higher-level qualifications lie above those
corresponding to the lower-level qualifications. Furthermore, the distance
between some of the profiles widen with age. These caracteristics are
particularly well developed for levels 5 and 6 (Honour degrees and
Ordinary degrees respectively). The profile for level 4(HNC) lies con-
sistently above that of level 3 (ONC/"A" level) except for the 50-54 age

(1) The effects of a combination of these two points can be seen in the
mean salary contained in the box representing the 50-54 years age
group and educational level 3. No actual salaries in excess of
3 , 000 p . a . were recorded although a number of salaries of up to
E 4,000 p.a. were estimated; it is very probable, however, that a
number of individuals who were not included in the analysis or for
whom salaries were estimated did, in fact, earn considerably higher
salaries. We were able to estimate a salary in excess of 4,000
for only one individual, and the effect of including his estimated E 6,000
salary in the appropriate age-education box was to raise the mean
salary by over E 200 p.a.
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group, and there appears to be a tendency for the distance between these
two profiles to widen with age, but this is not marked. The profiles cor-
responding to levels 1 and 2 are less well behaved, but this is not al-
together unexpected in -view of the greater possibility of sample error
involved in these categories.

Although the profiles of the higher educational levels lie above the
lower ones, there is some degree of interlocking of the profiles relating
to educational levels 1, 2, 3 and 4 particularly for higher age groups.
This may simply be due to the relatively small ntunber of observations
in our sample; a larger sample might be expected to produce smoother
curves, which do not cross. On the other hand, if a tendency for these
profiles to draw together and even to cross were to be confirmed in our
more extensive investigations, this could be regarded as evidence that
older people have managed eventually to overcome most of the economic
disadvantages of being less educated. But the pattern could also reflect
supply and demand factors applicable in the past but less significant for
the future; in other words, older individuals were educated at a time
when formal education was less readily available than at present and
when firms, less impressed by the value of formal educational qualifica-
lions, were prepared to accept people with lower educational attainment
and to train them on-the-job. The fact that profiles relating to university
graduates lie consistently above the other profiles may reflect, as we
noted earlier, either the superior value of higher-educated people or
simply nconspicuous consumptionn of graduates. The pronounced tendency
for the distance to widen between the degree-level profiles and those
relating to lower-level qualifications may be explained by the fact that
firms provide more on-the-job training for higher-qualified individuals, or
it may be due to the superior native ability of graduates making more
rapid progress in the firm than those lacking university education.

More generally it is possible to interpret these age-earnings profiles
in three different contexts: from the point of view of the individual, of
society as a whole and of the firm. Relatively little attention seems to
have been paid tt, the latter aspect; ratLer, discussion of age-education-
earnings profiles has until now centred around the question of calculating
private and social rates of return to education. The main reason for this
emphasis is that age-earnings-education data relating to the labour force
of particular firms hitherto has not been available; the main source of
this data has been census and sample surveys of population, or special
surveys of particular professional or other groups.

From the point of -view of the firm, Chart 1 can b e re-interpreted
as illustrating a. number of possible career paths of individuals over their
working lives in a, firm. These career paths pass through a series of
horizontal salary bands representing the market values of successive job
levels within the firm. In fact, we can conceive of an infinite number of
routes which individual career paths may follow from the lower left-hand
corner of the chart through a number of job levels to their ultimate job
grade (or equivalent salary range) in the right-hand area.

We were interested to discover that Firm 1 had adopted a classi-
ficatory scheme for its technical and professional personnel which was
similar to these career paths. The firm, a leading firm in the rapidly
growing and highly competitive electrical engineering industry, was faced
with the problem of achieving a balance between keeping down costs
(including salaries) in Qrder to remain competitive and of retaining high
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quality personnel, on whom much of the success of the firm ultimately
depended. By classifying personnel according to their potential worth to
the firm and ensuring that their salaries always match their opportunity
costs in the open market, the firm attempted to retain its most useful
(aril promising) personnel, without over-paying others.

Basic to the scheme is a careful distinction between the job c..n
individual holds at the present time and the level of job the individualis
ability and potential indicates him to be capable of holding ultimately. . Each
ii.dividual was given a salary progression grade, which related to his
expected ultimate job level, as follows:

Code
Ultimate grade az indicated by potential Letters

Principal grade
Senior grade I
Senior grade II
Technician grade I - Upper

- Lower
Technician grade II

Those individuals accorded L, R or kI grades were considered
potential technologists (of various levels of seniority); those given P , N
or 3 grades were considered as having a potential no higher than a
technician. Market forces defined the speed at which a man might be
expected to progress to his ultimate job in the firm, usually progressing
through a number of more junior jobs.

Chart 2 illustrates the SPG system. The dotted lines on the chart
lndicate the levels of these job grades and their associated salaries;
these bands are theoretically horizontal, but it is assumed in practice
that a young man in a given job will need help in discharging his res-
ponsibilities in the early stages and hence is paid less than an older man.
The chart aleo gives a number of salary prcgression curves, which
trace the career path through which an individual may progress towards
his ultimate job level. The particular progression curves shown represent
the upper and lower limits of each salary progression grade. The actual
progression line for a particular individual, within any given progression
grade, may lie anywhere between these upper and lower boundaries.

The basic problem, of course, is how to gauge a mants potential.
A point of particular interest was the fact that Firm 1 graded its per-
sonnel, initially, wholly by reference th the formal educational qualification
held, although there was the formal possibility of a reappraisal of poten-
tial, if a mane s job performance proved unsatisfactory. The g---acling
scheme is illustrated below:
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Ultimate grade indicated by
potential

Code
letter

Educational
qualification

Principal grade
Senior grade I
Senior grade II

Technician grade I - Upper
II - Lower

Technician grade II . . .

1st class honours degree.
2nd class honours degree.
Other graduates or graduate
members of professional
institutions.
HND
HNC

ONC

It will be clear that the SPG system, as outlined in Chart 2, has
much in common with the concept of age-earnings profiles, particularly
in view of the use of educational qualifications by Firm 1 as a device
for calibrating its personnel. This approach indicn.tes that it may be
more useful to see an individual as having not one occupation but a whole
series of occupations over his working life. The broad spread of educa-
tional attainments discovered for individuals in a given occupation may be
a reflection of this dynamic approach to a firm! s manpower utilization (1);
some individuals in a given job level (the "stickers") may have reached
their ceiling within the j-ob hierarchy, whilst others, perhaps with high
educational qualifications and promise, (the "movers") are merely passing
through, on route to more senior jobs.

In Section I, we referred to the need for a firm to optimize its
labour force as a durable stock. There is some American evidence to
show that the great majority of high level executives reach their positions
from promotion within the firm, after long periods of service and that
their inter-firm mobility is very limited (2) . Occupational pension schemes
have been used by firms in the United Kingdom to reduce the turnover
of eenior men and the compilation of "--,xectrtive development registers"
by a number of United Kingdom firms are further indications that some
firms are aware of the need to plan the use of their labour force over
time and particularly to retain and groom for higher responsibility those
individuals who are likely to be ablc to hold positions of seniority in the
firm in later years. If individuals higher educational attainment were
more able and motivated and easier able to assume positions of respon-
sibility (i.e. the higher educated were the "movers"), then this would
add support to the view that firms.: use educational qualification as a se-
lection device for indicating the personnel who are of greatest potential
value to the firm. These would then be suitably rewarded and given
early opportunities for advancement, in an attempt to reduce their turn-
over and generally to commit them to the firm. This would perhaps
account for the tendency of the age-earnings profiles of higher educated

(1) We take up this question further in Section VI.
(2) See I.,.R. Burgess: "Top Executive Pay Package", Glencoe: The

Free Prees of Glencoe , 1963; D .E2 *.; Roberts: "Executive Compen-
sation" 2 Glencoe: The of Glencoe, 1959.
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individuals to lie above those of the lower educated in the early years, and
for the distance between them to widen with age.

V. Occupational classifications

The manpower literature reveals a difference of opinion between
various experts about the classification of occupations for purposes of
forecasting manpower needs. Michel Debeauvais suggests that the labour
force might be classified at the outset of the forecasting exercise into
six distinct levels of educational attainments; in short, he proposes to
define occupation by education (1). Herbert Parnes, on the other hand,
argues that it is conceptually impossible to group occupations by level
and type of required education, if by "occupation" is meant a skill-cate-
gory defined in terms of the tasks and functions that are actually performed
independently of the industry or economic section in which they are per-formed (2). II. is true, of course, that it is possible to draw up an edu-
cational profile of the labour force in terms of equivalent levels of edu-
cational attainment, and then to study the distribution of this profile among
industries and sectors. But for purposes of forecasting the educational
recrtdrements of a growing economy, it is necessary to relate this pro-
file to the actual jobs held by people with different amounts of education,
and this brings one back to the need for a genuine occupational classi-
fication. Parnesi point is that whenever we classify the work people
actually do into more or less homogeneous 'job-clusters, these clusters
c.:. occupational categories turn out to be distributed among several edu--
cational levels. Sten-01.6f D66s reinforces 1- ernes" arguanent by em-
phasizing the desirability of keeping occupational classificatory schemesseparate and distinct from educational categories: engineers are people
who perform similar tasks; they are also people who have received a
special type of education leading to an engineering degree or diploma (3).

The fundamental objection to defining "occupation" by the level of
education and training required is simply that, even if it were feasible,
it would preclude asking any questions abort the optimum utilization of
educated people. If an engineering occupation is simply all jobs held by
people with engineering education, any questions about trained engineersworking as salesmen, or technicians designing and constructing machinery,
are ruled out by definition. In the same way, all problems about sub-
stitutability between people with different amounts and. types of education
are eliminated or, rather, turned into questions about occupational rnobi,-lity.

(1) M. Debeauvais: "Methods of Forecasting Loug-tevm Manpower
Needs", in "Planning Education for Economic and Social Develop-ment" Paris, OECD, 1963.

(2) H.S. Parnes:
pp . 78-79.
S.O. DO6s: "Forecasting Manpower Requirements by Educational
Categories", ibid. p . 124.

(3)

nmanpower Analysis in Education Planning", ibid.
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We conclude that occupations must be defined in terms of the nature
of the job, without any reference to the characteristics of the people who
will or should take them up. Unfortunately, occupational census classifi
cations, such as those adopted by the General Register Office (1960)
Classifications of Occupations, or the American Dictionary of Occupa
tional Titles, do not satisfy this criterion. For a variety of historical
reasons, these censuses classify occupations partly by job content., partly
by the type and level of skill required to carry out the job, and partly
by the socialprestige rating of the work performed; in short, occupations
are in some measures defined by the types of people commonly observed
in the-n. (1). This criticism applies to some extent to the International
Classification of Occupations (ISCO) (2) . The ISCO takes great pains
to define an occupation in terms of the functions and duties involved in
the work to be performed without reference to the educational qualifica
tions normally associated with it. In practice however, educational qua
lifications are used to define certain highlevel technical jobs. For
example, the following statement appears in the general job description
for an engineer:

"Those classified in this unit group have obtained university degrees
in engineering or equivalent qualifications and frequently hold licences
or certificates issued by a professional or governmental organisa
tion" (3) .
The question arises: can those performing high level work e

classified into different occupations without resort to their educational
qualifications? The problems of classifying highlevel work arises because
the jobs have so many facets. Examples of the many aspects of executive
work are given by Hemphill, who has classified executive work along
ten dimensions, covering both the degree of authority exercised, and the
spheres in which the work falls (4). Which of the various characteristics
of a job one should select to define it, will vary according to one's
objective. As we have seen, one may use the shortcut of a single

(1) For example, in the "Notes on Coding Occupations" attached to the
General Registerts "Classification of Occupations", a paragraph is
devoted to the difficulty of defining professional and technical occupa
tions. The rule laid down for engineering jobs contradicts the claim
that the occupational classification "takes accoun' rily of the nature
of the v, )rk performed by the individual". They _ay: "If the specific
title is prefixed by the term professional, chartered, advisory, chief,
consultant, consulting, designing, development, research, senior, ,
superintending or membership of a professional institution is stated,
e.g. AMIEE, it is assumed that the person is a professional engi
neer. In cases of doubt, the person is regarded as nonprofessional".

(2) "International Standard Classification of Occupations", International
Labour Office, Geneva 1958.

(3) Op. cit: p. 28
(4) "Harvard Business Pleview", 1959. The dimensions cited are:

Providing a staff service in nonoperational areas; supervision of
work; internal business control; technical aspects of products and
markets; human community and social affairs; longrange planning;
exercise of broad power and authority; business reputation; personal
demands; 7reservation of assets...

255



parameter (such as educational requirement) ; but it does seem that only
heroic aggregation and omission of information relevant to manpower
planning permit cne to allocate high-level work to mutually exclusive
pigeon-holes defined by a single characteristic. At the other extreme one
may take account of a whole group of parameters and convert them to a
single scale measuring "level" by a point system.

Perhaps one reason why most occupational classificatory schemes
include education and training among the criteria for grouping together
occupations is the reluctance to face up to the difficulties of scientific
nrob_analysis", (a list of the duties involved in a job) (1) . Job-analysis
is the first step towards "job-specification" (a list of the abilities required
of the person who is to perform the job sucoessfully), and "job-evalua-
lion" (the process of determining the worth of one job in relation to
another, without regard to personalities), and, needless to say, the
conversion of occupation into education can be only an inspired piece of
guesswork without job analysis and job-specification.

All firms make use of job-evaluation for purposes of constructing
salary grades, but these are not necessarily based on scientific job-
analysis or job-specification. In some cases, salary grades are prede-
termined before the jobs themselves are ranked, with the result that the
job-description consists of little more than a few sentences describing
the relative value of that job to the company. In other cases, Vie job-
description is in fact nothing more than a. rationalization of the salaries
and qualifications of the employees currently occupying different jobs,
that is, a ranking of people rather than of the jobs themselves. The
more sophisticated technique of job-evaluation uses the method of points
rating", in which the job is broken down into its component factors and
these are evaluated separately (one such points-rating system is that of
the Canadian Marconi Company mentioned below in Section VI) Such
a scheme necessarily produces a detailed job description, but it does
not appear to be frequ-ntly employed in British industry (2) .

Only one of the five firms investigated in the pilot-phuse of the
study had carried out job-analyses and job-specifications. This made it
possible to compare the educational requirements stated or implied in the
job.-description with the educational attainment of the person occupying

(1) For a discussion of the content of job-analysis, nee the pam-
phlet by the National Institute of Industrial Psychology, "Studying
Work" (London 1951)

(2) Some job-evaluation schemes in Britain explicitly reject the idea of
basing salary grading on job-analysis, as this term is commonly
understood . According to E . Jaques ("Ms. asurement of Responsibility",
London 1965) , every job can be evaluated by measuring its "time-
span of discretion", the length of time for which an employee is res-
ponsible for decisions without supervisory review. According to this
method, "wages and salaries are paid on the basis of the resources
entrusted to the discretionary control of the person in a job. The
percentago paid is equivalent of the cost to the company of its mate-
rial resources, as assecsed by the rate of interest the company
must pay for borrowing money". Dr. Jaques, chief claim for this
method is that it appears "fair" to workers, thus minimizing indus-
trial disputes.
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that fob. Where the two do not match, it is perfectly possible that the
explanation lies in an inaccurate statement of educational requirements.
It will be recalled that a job-specification states the abilities or skills
required of the individual who is to perform the job successfully; many
fc`c-analysts translate +his objective list of abilities into equivalent educa-
tional standards so as to facilitate selection for hiring purposes. The
last step in the exercise, however, may be based on purely conventional
notions about the ability levels implied by different educational standards.
Nevertheless, if a firm has undertaken job-analysis in the recent past,
it is possible to group jobs into homogeneous classes and to analyse dis-
crepancies between educational requirements and attainments. Indeed, we
adopt this approach in Section VI, in our discussion of the problem of
rnalutilization. But the real question arises with regard to those firms
vrho lack job-specifications and who grade salaries simply by ranking
jobs partly in terms of the fob itself but also partly in terms of the typi-
cal individual occupying the job.

There a e two possible lines of approach whenever such firms
are encountered in the sample. One way is simply to ignore all occupa-
tional classifications and directly to compare the educational profiles of
such firms with their economic performance. This amounts to Debeauvaisf
suggestion mentioned earlier and might be described as an educational
classification of the labour force travelling in the disguise of an occupa.-
tional classifi-:ation. In this approach, the personnel of the firm might be
distributed into six or seven mutually exclusive educational categories;
these could then be weighted and summed to provi.ie a single index of
education-intensity. Such indices of education-intensity for different firms
can then be statistically compared with indicators of diffe rential economic
performance. The results are bound to throw some light on the question
of m.:lutilization of educated people, but only for firm-is as a whole, not
for individual jobs. The second approach is to adopt a functional classi-
fication of the labour force, possibly in conjunction with a more or less
traditional census classification of occupations within functions. By "func-
iion" is meant a department of the firm or a stage in the manufacture of
the final product. Typical Iunctional levels recognized in industry are
research and development, administration, sal a, mantzfacturing and the
like. The advantages of the functional classification are that it is simple
to apply because firms are frequently organized along functional lines,
and that it permits analysis of educational inputs at a less aggregative
level than the individual firm; educational profiles can then be compared
among different functional groups within the firm and among similar func-
tional groaps in different firms.

VI. The malutilization of educated manpower

As we pointed out in Section I, the manpower forecasting approach
to et'ucational planning usually consists of a calculation of the future occu-
pational composition of the labour force implied by certain growth targets
for the gross dcmeztic product, and the subsecruent translation of these
requirements b7 occupational categories into requirements by educational
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qualifications. The chief difficulty in the exercise is the last step, namely
the conversion of the estimates of manpower requirements into estimates
of educational requirements. As manpower planners themselves candidly
admit (1) no one has so far discovered a stable relationship between
occupation and educational background, except for a few highly specie.-
lized professions with legal entry restrictions. Yet, the notion that there
is a definite connection between occupation and education, a connection
which future research will discover, is fundamental to the manpower
approach. Unfortunately, the kind of aggregative studies that have hitherto
characterized manpower research have been incapable of demonstrating
this connection: they have looked at the question two or three steps
removed from the agent hiring educated manpower, the individual firm.
But if there is indeed a systematic relation between the jobs that people
do and the education they have received, it is thought that this would be
most clearly revealed at the level of the business enterprise.

A way of getting at this relationship is to look at firms with deve-
loped systems of "job-analysis" and to compare the statements of educa-
tional requirements in their "job-specifications" with the empirically ob-
served qualifications of personnel actually employed in j-cbs. This exer-cise was possible in Firm 3 (a firm in the motor industry) and was
carried out during the piloting phase of our study. This firm operated
an extremely comprehensive and well-tried syStem of job-analysis; the
company published a handbook for its staff trainees on "Job-Evaluation"
in which the principles used were justified and related to the salary
structure. The factors used in the evaluation of jobs were:

1. Experience acquired in lower or related jobs
2. Specialized or technical education ,quired
3. Manual, physical skill
4. p hysical effort
5. Complexity
6. Seriousness of errors.

(1) See H. S. Parnes: "Forecasting Educational Needs for Economic
and Social Development", Paris: OECD, 1962, pp. 19, 20, 37, 41,
44 ; H . S . P ernes : "Relation of Occupation to Educational Qualifica-
tion" , in "Education for Economic and Social Development", Paris:
OE CD , 1963, p . 146; and F . H . Harbison, C . A. Myers : "Edu-
cation, Manpower and Economic Growth" New York: McGraw-Hill,
1964, pp. 205-6. The issue came up again recently with the publi-
cation of C. Leicester: "Economic Growth and the School Leaver",
in "CRAC Journal of the Careers Research and Advisory Centre",
Summer, 1964, and B.J. Holloway: liManpower Starvation by 19701I,in "New Scientist", 12th November , 1964. Leicester and Holloway
assumed that there was no problem about translating manpower needs
into educational needs, an assumption which was denied by G. Jones:
"The Needs of Industry", in "CRAC", Autumn, 1964, and byW. Jackson, C . A . Moser and E . S . Sellers : "New S cientist" ,
November, December 1964.
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7. Hazards
8. .A.dverse working conditions
9. Contacts with outsiders

10. Contar:ts with other departments
11. Responsibility for the safety of others
12. Responsibility for company funds or property
13. Responsibility for confidential information
14. Performance of work without immediate supervision
15. Supervision of others.

The list indicates the complexity of t relationship between educa-
tional qualification and job classification (1).

In the job-specifications, company job-analysts were asked to
indicate "in definite terms, the minimum level of academic education
essenlial to proper performance of the job, citing specific qualifications
and/or recognized levels of attainment". Educational requirements were
so specified for the jobs of 292 of the individuals for whom personnel
data had been collected. The sample however was a restricted one: it
excluded operatives and limited to lower and middle level clerical,
technical, and managerial -.'atZ, earnig up to about £2,000 p.a.; for
423 individuals in our ea..1:,1,1. no educational requirements had been
specified. The followina.........trices present the relationship between the
actual educational attainments of people holding jobs and the required
educational level for jobs as specified by the companies! job-analysts.
These -requirements-attainments matrices range the educational qualifica-
tions distinguished by Firm 3 in its job-evaluation procedtzre along a
crude scale, with separately distinguished qualifications of the same edu-
cational level being placed in adjacent bowes. These educational qualifi-
cations (or their equivalents) are as follows:

Secondary Education: Completion of course of secondary education

RSA

ou

C. and G.
ItAtt

Royal Scciety of Arts or other examination
or course (e.g. 6 months typing course)
judged to be below GCE "On level standard

GCE "0" level or equivalent

City and Guilds Final Craft examinations

GCE "A" level or equivalent

(1) Although the weights assigned to each factor are not known in this
case, in another well..known job-evaluation system (that of the
Canadian Marconi Co.), education accounts for less than one-
seventh of the overall maximum points that can be assigned to a.ny
category.
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P rof . I Completion of Part I of professional
examinations, e.g. of Institute of Chartered
Accountants

ONC ONC/OND or equivalent

FIN C FINC

Prof. II P rofessional qualification e .g . Chartered
Accountant

Degree University Degree, Dip. Tech. etc.

Matrix I may be interpreted as showing to what extent the educa
tional attaimnents of people holding jobs for which an educational require
ment is specified do, in fact, match up to these requirements. Educational
attainments may be of a similar level to specified requirements or plated
higher or lower on the scale. It must be borne in mind, of course, that
there is a certain arbitrariness in the level of education and experience
written into a job...specification. Moreover,. those responsible for making
appointments will not necessarily agree perfectly with jobanalysts about
the equivalences of various qualifications. Subject to this caveat, however,
we can conclude that:

(a) if requirements equal attainments for every job specified, as
might be assumed in the crude approach to manpower planning,
all observations will lie along the diagonal of the matrix;

(b) observations fa,lling above the diagonal indicate that people are
"undereducated" in the sense of being employed in jobs requiring
higher educational qualifications than they in fact possess, or
else in jobs requiring qualifications of a similar educational level
but of a different type (e.g. ON C rather than GCE " A 1, level);
similarly, observations falling below the diagonal indicate that
people are "over educated" in the sense of being employed in
jobs requiring lower educational q-ualifications than they at pre
sent hold, or else in jobs requiring qualifications of a similar
educational level but of a different type.

Reference to Matrix I shows that over twothirds of .!,'ae job for
which educational requirements were specified are filled by underqualified
men, or else by men with the right level but wrong type of qualification.
It is noteworthy that only onefilth of the occupants of jobs were observed
to have the precise qualification corresponding to the jobanalystls con
ception of what was required by the job.

In Matrix I, we include as separate categories all the different types
of educational qualifications because the modes of training underlying these
qualifications vary considerably, as do the range of subjects studied.
Hence although of a similar educational level, there may be little substitu
tion between these qualifications in the context of educational requirements
for particular jobs. In matrix II, we have consolidated the various edu
cationalqualification categories into grotzps of broadly similar levels of
educational attainment, corresponding to the sixlevel classification adopted
in Section IV.



The observations in the educational level matrices may be interpre-
ted as follows:

(a) Observations falling along the diagonal indicate that the educa-
tional qualifications of the individuals holding these jobs corres-
pond to the educational requirements specified by the firm.

(b) Observations falling below the diagonal indicate personnel with
educational /evels that would qualify them for a group of sobs
with a "higher" educational requirement than that of the actual
job in which they are employed. The implication is that of
wasteful employment of qualified and hence expensive personnel;
one explanation for this may be what we earlier called "cons-
picuous consumption" of educated manpowet, which, in a
large inter-firm study, should be reflected in comparative
value...added figures and other indices of economic performance.
For the inc_ luals concerned, the implication is that they are
unable or r ,willing to take a job for which their educational
attainment would fit them. These results could, however, be
the reflection of an excess supply of qualified personnel in the
economy: the lower the salary differential of higher over lower
qualified personnel, the more rational the action of firms employ-
ing "overeducated" personnel, and the more rational the action
of individuals in accepting work of a level below that for which
thcy are qualified.
Observations falling above the diagonal would indicate that jobs
are being filled by men whose educational attainments do not
match up to the reqtements specified by the firm. In the
absence of data on Weir performance, it must be assumed that
these individuals have acquired equivalent education through on-
the,...job experience. A readily available indication of job per-
formance is provided by the annual stafE appraisal common in
most companies (including Firm 3) and which is carried out
by department,d managers and supervisors as par of the an-
nual salary review procedure. If it were true that individuals
filling ./obs for which they were not formally qualified did per-
form less well than others with adequate qualifications, then
this would be indicated by a ccacentration of those individuals
with low performance ratings in boxes above the diagonal in
matrix II (1).

(c)

It will be seen from Matrix II that the effect of consolidating the
various types of qualifications does not significantly improve the result:
22 per cent of observations fall on the diagonal, as against 21 per cent
in Matrix I. This indicates that there is little substitutability between edu-
cational qualifications of different types but of a broadly similar level.

(1) Although job performance data of this sort was not collected on this
occasion, we hope to do so in our future work on the educational
attainment-requirement relationship in firms.
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Requirements-Attainments Matrix II

E ducational levels (all employees)

Attain-
ments

Requiren.,,?7As No
requirements

specified0 1 2 3 4 5/6 Total

1
2
3
4

5/6

-.....15

2--------7
2 1

0 0
0 0
0 0

--.1...... 2
20 .....,....

7
2
0

5
14

7.-----7
6

2
13

4
..............

3

1
2
3
0
1

166
19
52
29
16
10

357
25
16
16

1

8

Total . . . 19 25 82 97 59 10 292 423

Total observations : 715

ICey:

Level
0
1

2

Qualification
Sec. Ed.
R SA
'10" level
C and G

3
"A" level
P rof I
ON C

4 HNC

5/6
Prof. . II
D egree

Summary :

Requirements > Attainments
Requirements < Attainments
Requirements = Attainments

No . Per cent
197 67.5

30 10.3
65 22.3

292 100.0
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The data presented in Matrices I z ad II refer to employees who
have gone through the educational process and have entered the firm's
service at widely different dates. The output of the educational system,
as well as the occupational structure and employment policy of the firm,
cannot be assumed to haye been the same throughout the period covered.
The data for employees who entered the labour force more recently,
e.g. those under 30, would be expected to yield more useful information
on educational/occupaaonal relationship. Unfortunately the exclusion of all
employees over a certain age would invol.ve the rejection of data refering
to the more senior posts generally held by older men. However, sepa-
rate consideration of more rer.6nt engagements by the firm should show
a greater consistency between firm policy ,,,nd practice, and reflect the
present state of supply and demand in the labour market. The dMa was
reclassified into two groups, containing respectively individuals joining
the firm within the past ten years, and those who have been with the
firm for ten or more years. Separate matrices were compiled for these
two groups in terms of the educational levels used in Matrix II. These
results are shown in Matrix III and Matrix IV.

Requirements-Attainments Matrix III
Educational levels (employees under 10 years with the firm)

Attain-
ments

Requirements

1 2 3 4 5/6 Total

No
requirements

specified

0
1

2
3
4

5/6

Total . .

9
6
1

0
0
0

16
1

20

1

8

12
11

6
5

5 0
0 0

1

3 2
0

1

8 16 45 42 19

44
8

42
23
10
10

92
17

4
5
0
3

137 121

Total observations: 258

Summary:

No. Per cent
Requirements > Attainments 64 46.7
Requirements < Attainments 23 16.8
Requirements = Attainments 50 36.5

137 100.0

g:>7.564
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The data for employees under ten years with the firm, sh,wn
Matrix III, do in fact conform to our expectation of a much greater
degree of consistency, in the sense of a greater percentage of observa
tions along the diagonal, than the data in Matrix IV fo,- employees who
have been ten vears or more with the firm: 36.5 per cent as compared
with 11.3 per cent. The fact that the percentage underqualified is very
considerably higher (85.4 per cent as opposed to 46.7 per cent) among
the longeremployed points to the growth in output of qualified manpower
over the past decade; it may also reflect the latter's promotion within
the firm since recruitment. In other words, the finding is consistent
with the assumption that tr e qualifications of these indivi.duals, when ori
ginally lecruited, did match specified job requirements, and that, subse
quently, they were promoted to higher level jobs as a result of experience
and seniority. What is less easy to explain is the fact that ahnost 50 per
cent of those who have joined the firm in the past ten years are under
qualified for the jobs they now hold, and uhly a third are in jobs with
spee;fied requirements corresponding to their educational attainments.
These results do little to support the crude manpowerplanning approach
in terms of rigid educational requirements for jobs, or the popular belie:
that there is underutilization of manpower, in the sens(:- of overqualified
people being employed in jobs requiring little education.

Req-rementsAttainments Matrix IV
Educational levels (employees 10 or more years with the Erin)

Attain
ments

Requirements No
requirements

specified1 2 3 14 5 6 Total

o
....._

a 33 42 25 117 243
11 8

2 1 o o 2 6 1. 10 12
F o 0 0'-..------4 t 6 11

4 o o 1 1 4 6 1

5/6 o o o 1 1 3

Total . . 10 9 35 55 I 38 4 151 278

Total observations: 429

Summary:
No Per cent

Requirements > Attainments 129 85.4
Requirements < Attainments 5 3.3
Requirements =Attainments 17 11.3

265"
274

151 100.0



For the manpower planner, the most interesting part of the ma-
trices are the south-east corners, showing those qualifications for which
the gestation-periods, the input costs, and therefore the need for planning
are greatest. For instance, of 19 jobs filled by men engaged less than
10 years ago, formally requiring a HNC, 15 occupants have a lesser
qualification and 5 have no qualification beyond completion of secondary
education. The small number of observations makes it impossible to
generalize from these matrices; in any case, such matrices cannot be
accepted uncritically as indicating actual supply and demand conditions
without referenue to relative earnings. Still, they could provide, in con-
junction with data of the output of the educational system, a rough indica-
tion of where discrepancies between demand and supply of educated ; an-
power will arise in the immediate future.

None of the other pilot firrns possessed sufficiently detailed job-
specifications to enable us to draw up similar matrices. Indeed, we
found a considerable variety in the way in which pilot-study firms cate-
gorized their occupations or job-functions, if they categorized them at all.
This lack of standardization between firms in job-classification schemes
and recruitment procedures is itself a fact calling for comment and ex-
planation. Examples (f two possible approaches, differing markedly in
conception and in effect, are tarnished by the recruitment policies adopted
by Firms 1 and 3.

Firm 3 operated its own system of job-analysis and job-evaluation,
based on fairly detailed job-specifications. On the other hand, as we have
seen in Section IV, Firm 1, a leading firm in the rapidly growing elec-
trical engineering industry, had not developed an occupational classifica-
tory scheme for its salaried staff; there was not even conformity of job-
J.tles between different divisions of the firm. Instead, the firm employed
a grading of salaried staff by means of something it labelled uSalary
Progr .sion Oradea" (SPG1s), that is, a s.,et of predicted salary paths
through time to which each new qualified recruit was assigned on the
basis of his educational qualifications. The value placed on a recruit
depended more on the ultimate posit5on that his education showed him to
be capable of filling, than the job he exercised immediately on entering
the firm.

Hence, whereas Firm 1 emphasized the urate for the manu and
tried to tailor the progression of jobs through which a man passed to his
qualifications, Firm 3 looked at the 'Irate for the job" and tried to settle
on the moet suitable educational requirement for a recruit engaged to
perform the tasks that comprise a particular job.

In evaluating the effects of these two different policies, we must be
careful to distinguish between what the systems were designed to achieve,
and what they in fact achieved. Firm 3ts more conventional picture of
an occupational structure made ,,p of a series of well-defined positions
to be filled and of the ideal combination of qualities of the person recruited
to each position, resulted, as we Saw, in a considerable degree of in-
consistency between the educational requirement of a job and the actual
attainment of the occupant, especially among employees who had been
10 years or more with the firin. Their system of job-specification and
evaluation, using a factorial analysis to define and estimate the worth of
each job, amounted to an attempt to ufind the man tc fill the job", an
attempt that was frequently unsuccessful. (For example, even among
employees recruited in the previous ten years, 64 per cent were not
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holders of the qualification specified). Firm "SalarV Progress,en
Grades'', on the other hand, embody a dynamic concePtion of an indivi-
dual's contribution to the firm, and the emphasis lies en fitting the job
to the man at each stage in his career, so that, in receiving a compe-
titive salary, he is not being paid more than the job iS worth.

In theory, for Firm 1, there is a one to one correspondence be-
tween educational qalifications and occupalional grade on entry into the
firm at 21; however, this grade covers a range of different "occupations'',
in the manpower planner s sense of the word. The actual distribution
of manpowe: may have conformed better t,o recrifitmeo6 principles in
this case tha.1 in that of the job-specification approach used by Firm 3,
despite the formal possibility of revising the as:nment, of an individual
to some other SPG according to his performance. 231.1t, this Possible
greater consistency is at the cost of an accurate breakdown of occupa-
tion:, correctly described - indeed , the use of SP G s as definitions of
occupations would lead to amornalous responses to official questionnaires(1).

SPGes, thus show a correspondence not so much between type of
education and occupation, functionally defined, as between level of educa-
tion and level in the occupational hierarchy. Such a relationship, even if
demonstrated to be more stable than that between otherwise defined occu-
pations, curricula and types of educational preparation) is of limited use
to the iirm in determining its needs for educated manpower in the short
term; Firm 1 was indeed in the process of adopting the Canadian Marconi
Company job-evaluation system,. (which employs criteria of generalized
application for estimating the salary a job should coxranand, like those
used by Firm 3), for use in conjunction with the SPO system (2).

The SPG system is primarily a means of reducing the rit n,lerous
characteristics of jobs to a single dimension for the purpose of plaeing
them along a scale and have little to do with that deseriPtion of duties er
productive functions which would be expected to relate to technique of
production. On the other hand, a static job-specification such as that of
Firm 3 makes no predictions as to the employment of educated personnel
at any point in time after their engagement; in othor words, the xnanpower
planner is left in the dark as to the ultimate destination Of qualified per-
sonnel, and can relate immediate vacancies in junior or middle...level jobs
to only qualified entrants into the job-market.

Indeed, this was true ol Firm 1 Is completion of the Ministry of
Labour's annual survey of occupations.

(2) Canadian Marconi Company Job Evaluation Scheme

Factors Max:ix-num Points
Education and Basic Knowledge 100
Experience 150
Analysis and Judgement 75
Supervision Received . 60
Responsibility for Contacts with others 80
Responsibility for Confidential Data 25
Re.sponsibty -for Supervis5nn 160
All other r,,r1=.ibility 80

Total 730

2 b
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VII. The rate of return on invest in education

In recent years much interest in the study cd the economics of
education has centred round the concept of education as human capital
formation. Using the same discounted cash-flow techniques that industry
is now finding useful for physical investment calculations, it is possible
to estimate the rate of return to society on investment in human capital.
What is involved is a systematic comparison of the present ccsts of edu-
cational provision to the community - in terms of the monetary value of
the goods and services that must be withdrawn from other uses to pro-
vide educational facilities - with the increase in GNP in fixture years
resulting from these educational expenditures as reflected in the salary
differentials of those individuals who have benefited from the extra edu-
cation provided.

Rate of return analysis and manpower planning

Before describing the results of such calculations, however, we
must pause a moment to consider its practical relevance to manpower
planning - a point frequently glossed over by the advocates of rate-of-
return analysis. All manpower forecasts must begin with an assessment
of the current manpower situation, inasmuch as even the most sophisti-
cated forecasting techniques necessarily involve extrapolation of current
trends. In forecasting the demand for engineers by 1970, for example,
the first question to answer is: is there now a shortage or surplus of
engineers? This raises the famous problem of defining what we mean by
shortages or surpluses of particular types of manpower. Ignoring all
those definitions which run in terms of some vaguely defined "social
need", the economist's definition is clearly some variant of the Blank-
Stigler measure: "in an economy with a free labour market ... a short-
age exists when the number of workers available (the supply) increases
less rapidly than the number demanded at salaries paid in the recent
past. Then salaries will rise ..." (1). That is, shortages in a deve-
loped economy are purely relative - engineers, say, relative to other
professional groups in the economy - and are measured by the relative
earnings of engineers between two points of time. This test is not
always conclusive in dating eitheir the beginning or the final disappearance
of a shortage, but it will generally indicate the existence of a significant
shortage if there is any competition whatever in the labour market in
question. Unfortunately, this test may give false resulth for highly qua-
lified manpower if the costs of formal professional training are rising
or falling. Since entrants into the specialized professions are not drawn
at random form the work force, the supply of, say, engineers is in-
fluenced by the interaction of training costs and earnings, or, as in the
British case, by the decision of the educational authorities to create faci-
lities for the study of engineering, as well as by the prospective earnings
of engineers.

(1 ) D . S . Blank G3. Stigler : " The Demand and Supply of Scientific
Personnel" , l'rew York: National Bureau of Economic Research,
1957, pp. 19-33.
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The fact that the supply of highly spetialized manpower is a function
both of the financial rewards that induce new entrants into these profes-
sions and of the financial costs of training that may deter other potential
entrants, is neatly summarized by an internal rate-of-return figure,
defined as that rate of discount which equates the present value of the
expected earnings stream to the present value of the expected cost stream.
We may now define a shortage as occurring when the supply of say,
engineers increases less rapidly than the demand for engineers at rates
of return earned in the recent past, causing the rate of return to rise.
Alternatively, we can compare the rate of return of engineers to some
standard rate-of-return of, say, all university graduates. If the rate-of-
return of engineers exceeds the alternative rate by some predetermined
differential, this can then be taken as evidence of a shortage (1). This
has the advantage of allowing conchrsions to be drawn from a single point
of time, although observations for several dates are naturally to be
preferred. Be that as it may, in view of frequent changes in the training
costs of specialized professions, rate-of-return comparisons yield more
valid tests of the existence of shortages and surpluses than earnings
comparisons, and this is one of their major uses in manpower planning.

At this stage of our work, insufficient data have been collected to
enable us to calculate the internal rate-of...return on investment in the
education of engineers, mathematicians, accountants and so forth. Hence,
wo are not able in the present paper to demonstrate this particular appli-
cation of rate-of-return analysis to manpower planning. On the other
hand, we have assembled sufficient data to calculate the rate-of-return
on investment in different levels of education and the rate of return figures
presented subsequently are of this type. The method is to discount the
cross-section age-earnings profiles (Table 4) associated with each edu-
cational level and to compare these with their discounted costs in terms
of total resources committed. This method is perfectly applicable to ivest-
ment in the education of particular professions also, and analyses re-
lating to investment in education of different types, ae well as levels, will
constitute an important feature of the Industry Project in its later phases.

Summar results and conclusions

We now present in Table 5 summary results of the calculations
described in the preceding pages. As we have seen, the social rates of
return shown in the table relate the discounted present value of the
before-tax earnings differentials associated with various educational levels
to the total resource costs of providing these levels, including the earn-
ings foregone by students. The p ivate rates of return relate the discounted

(1) For an interesting application of this technique to physicians in the
United States, see the pioneering essay by W. Zee Hansen, "Short-
a.ges and Investment in Health Manpower", the Economics of Health
and Medical Care. Ann Arbor, Ivfich.: Bureau of Public Health and
Department of Economics, the University of Michigan, 1964.
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present value of the after-tax earnings differentials to the purely private
costs of obtaining the various qualifications. All the unbracketed figures
express a comparison with the base-level 0; the bracketed Egures in
each refer to the extra costs and earnings over the previous level,
except for level 6 where the relevant base-level is level 4 rather than
level 5. Our present calculations did not enable us to estimate the rate
of return for those educational levels with rates of return exceeding 10
per cent, although in all but one case it seemed clear that the rate of
return did exceed 15 per cent, in one case considerably so.

In summarizing our results in the form on single rate-of-return
figures, we have lost much of the information relating to the actual time
shape of the earnings streams presented in the preceding two sub-sec-
tions. This information, as we have seen, is conveniently represented
by calculating and then graphing the net present values of the earnings-
minus-costs streams at various relevant discount rates in the present
case, for rates from 0 - 10 per cent. This allows the reader to select
his own standard alternative 'Irate-of-return,' and evaluate the earnings
and costs.

To what alternative standard rate-of-reiurn shall we compare the
figures shown in Table 57 One of the authors previously calculated the
rate of return on ivestment in all secondary and higher education in
Great Britain in 1963 (1). These calculations showed a social rate Of
return on secondary education (rovghly, levels 1, 2 and 3) of 12 1/2
per cent, and a rate of 8 per cent on all secondary and higher educa-
tion (levels 1 to 6); the corresponding private rates were 13 and 14
per cent. It, is evident that these figures generally exceed those in
Table 5, a conclusion reinforced by the fact that the standard rate-of-
return Egures make allowance for certain non-educational determinants
of income, whereas the figures we have been considering here simply
look at the earnings differentials that are associated with, rather than
attributable to, education. If we could generalize from the age-edveation-
earnings profiles of only 3,000 individuals in private industry, we should
be forced to conclude that there is no shortage, and indeed a consider-
able surplus of, people with secondary, technical, and higher education
available to the private sector of the economy. Btrtin view of the limita-
tions of the data, such strong conclusions xnust be treated with extreme
caution. We must emphasize once again that no great weight can be
attached to the particular rates of return provided in this paper. They
are at best illustrative; a far larger and more representative personnel
sample would be requir,d before anything more decisive could be said
about the xnagnitude of the social or private rates of return on investment
in extra education. We have attempted in this paper to demonstrate a
method of analysis rather than to present deEnite Endings; for these we
must await the completion of our largescale inter-firm study.

(1) See M. Blaug: liThe Rate of Return on Investment in Education
in Great Britain'', in ilThe Manchester School", September 1965.
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Table 5
The social and private rates of return

to different levels of education

Level of Qualification (1) Social Private

0 No recorded qualification
1 Qualifications below u0"-level 5 1/2 (5 1/2) 5 (5)
2 GCE "0"-level 8 1/2 (> 15) 8 (> 15)
3 GCE nAn-level, ONC 7 ( 0) 8 (1 1/2)
4 HNC 7 1/2 (> 10) 9 1/2 (5'15)
5 Pass Degree 6 (5) 8 1/2 (7)
6 Hons.Degree (1st and 2nd) 8 (8) 9 1/2 (10)

(1) See Appendix I for a fuller explanation of the levels a qualification

VIII. Conelueione

Presumably, the most pertinent conclusion of a series a pilot pro-
jects concerns the value a proceeding further. It seemed to us, on the
basis of what we learned in the piloting work, that the large-scale study
of a whole industry, and then of several industries, was worthwhile and,
indeed, the major study is already well underway.

Since that was the primary purpope of these pilot projects, it might
be thought inappropriate to draw any other conclusions at all. As has
been remarked in the introduction, however, that would underestimate
the value a our piloting work considerably. We do believe we have
arrived at a number of results, empirical theoretical and methodological,
which are worthy of mention in their own right, and point to further new
directions of study.

First; it is important to emphasize the value of pilot projects
such. In the early stages a preparing for this researah we were not
fully in agreement as to whether a pilot stage, in the sense that it has
been carried out here, was worth all the time and effort that would be
involved. Given our economic and statistical knowledge, why not proceed
immediately to data collection on a large scale? The answer to this is
three-fold:

(i) Available economic theory a manpower was much more limited
than: we had imagined, and therefore, our own initial theoretical
foundation was inadequate;

(ii) Da,ta were much scarcer and more incomplete than we had
expected so that we had to develop methods of extracting rele-
,,ant personnel and economic data from a large number of
separate sources;
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(iii) If the decision procedures of firma are to be understood, somedirect and intimate contact with them is required.
The first and third of these points imply that even if the governmentwere to make available the kind of detailed statistical information mentionedin the body of this report for one or more industries, it would still beadvantageous for researchers such as ourselves to do some pilot workin individual firms. Where there are also problems of data limitation, this

conclusion is strengthened a fortiori. Indeed, we would advocate pilot
projects as a valuable research tool on a much broader basis. To givebut one crucial example: the National Plan would have been a much moresatisfactory document if it had been proceeded by the kind of detailedlook at some individual units of the economy implied in a. pilot project.

This leads to a second conclusion about the feasibility of manpowerplanning at this moment of time. We ourselves are firm advocates of
manpower planning and the rational adaptation of our system of educitionand training to the needs of the economic system. It seems a.bstird toinvest annually hundreds of millions of pourn 3 in human capital without
asking whether from an .inonomic Estandpoint thi money could not beallocated more efficiently. (Needless; to sa.y we do not want to be interpreted as asserting that the only criterion to be used is the investment
and productivity one. But it is obvious that, unless the economic impactof education is to be given w-3 weight at all, some form of manpowerplanning is both desirable and inevitable).

Despite all this, it also seem& apparent that sophisticated manpowerplanning involving either detailed occupational and educational projectionsor, more ambitious still, estimates of an or mal occupational and educational structure is out of the qtxestion at the event time, and will remainso until further research such as our own very much more arecompleted. We are in no position even to I late with any confidence
occupational and educational relationships, Lone do the cost benefitanalysis in each case from which optima .. be derived. Furthermore ,if the firms we have approached and studi are typical, manpower projections based on statements emerging fror he business sector cannotbe regarded as very reliable. Few firms vithout a great deal of effort,would be able unaided to provide an accu: te picture of their own occu
pational structure at a point of time, or its changes over time; everfewer would be able to provide details of the educational structure of theirlabour force. Given this, even less weight can be attached to their view
of the future either as to what is likely or what is desirable on groundsof their own or the economy efficiency.

Thus, what might be called advanced manpower planning cannot beapproached along an easy route. There are no short cutt3 and the ne
cessary detailed research is unavoidable; however, the potential payoffis likely to be very considerable indeed. If the kind of work we areundertaking and the extensions we have in mind had been begun a decade
ago, we should be reaping the benefits now. It is perhaps due to theanxiety by officials and others for immediate returns that real progresshas been so slow, and has meant that we began in the United Kingdom
almost from scratch two years ago.

}laving made our position as clear as possible, we also wish toadd ene or two more optimistic remarks. The first concerns the interpretation of the ageearning profiles which we have constructed. If these
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are at all accurate, they have two noteworthy Implications. The first is
simply that education in the United Kingdom does have a positive rate of
return not exceasively out of line with return to capital in the rest of the
economy. The second is that return seems higher at the middle pre-
degree level rather than at the degree level itself This suggests that the
educational system might be encouraged to adapt itself xnore to meeting
demand at that point. While the margins of error are, as has been em-
phasized, fairly large, it would be advantageous to look more closely at
the technician grade and the activities of the technical colleges and similar
institutions in supplying personnel of that kind.

A s eco-r1 conolusion of diroot positive relevance to manpower planning
is that it is worthw-cu_ more _nuon to ,he ..'7,ree of Eexibility
of educational requirements for particular occupations. Although we have
not Leen able to ascertain optimal educational requiremente; we have been
able to establish both that Ulm same occupation is staffed by people of
varying educational backgrounds and experience, and also that it is not
the ca.se that one particula.r education-experience requirement stands out
as obviously right for each occupation. This, of course, also makes the
need for manpower planning slightly less pressing.

Our final conclusions are of direct relevance to government action.
Perhaps the rnalor bottleneck facing further fruitful research in the man-
power planning field is the lack of detailed and disaggrated personnel
data. The most comprehensive source for such data i the national
census; but there are difficulties in including certain questIons of interest
to manpower researchers (such as individuals earnings) , and in any
case there are consideraole time de/ays before census data are available (1).
Clearly, we must rely on private firms for any such improvement in the
availability of manpower data. But as we have seen, few Erms are in
a position to supply accurate data of this sort. There is a role that
government can play here in encouraging firms to keep up-to-date per-
sonnel records, by making available to firms standardized record-keeping
procedures and occupational and educational classifications. There is
some indication that a number of private firms themselves are seeing the
usefulness of undertaking some form of manpower planning. They may,
however, End this not at all easy to do, lacking the necessary background
knowledge and experience. The adoption by government of standardized
classiEcalory schemes might encourage such firms to proceed with ratio-
nalizing their personnel records. Indeed, thel,x was some indication in
our pilot work that the lack of standardized occupational definitions, found
in the large number of official labour-force enquiriee in recent years in
the United Kingdom, has produced anomalous renlies to official question-
naires. It seems cleal that some rat:onalization by governments on this
front would produce large returns - and in the short run.

(1) Detailed occupational tabulations from the United Kingdom Population
Census of 1961, were published as late as January 1966.
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Appendix

CLASSIFYING EDUCATIONAL ATTAINMENTS

The personnel data collected in our sample of over 3,000 persons
revealed a wide range of edaeational qualifications and courses of study.
In order to construct age-earning profiles, it was necessary to reduce
this array of educational qualifications to manageable proportions. The
most meaningful grouping for the purpose seemed to be one based on
highest academic level achieved. The equivalents shown in Table 1 were
those assumed for the comparative analyses of Sections IV, VI and
VII of this p ap e r . The most important qualifications at each educational
level are underlined.

One major problem has been the change in content of these quali-
fications over the past 40 years; ideally, we would wish to measure the
changes in the relative gape between the various educational levels that
have ensued over recent decades. These educational equivalents must
be regarded as purely proviOional, and part of our educational as opposed
to economic research is devoted to widening our knowledge of the rela-
tive importance of different courses of study. The sorts of questions to
be answered are these: which qualifications are sufficiently close to be
treated as equivalent? To what extent, if any, does the value of a quali-
fication depend on the method ef acquiring it? To what extent are expe-
rience and training on-the-job substitutes for full-time educational quali-
fications?

The table includes the cluaillications met most frequently but very many
others were encountered in the study, and these were assigned on an
ad hoc basis to the group wbich seemed most suitable.
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Outline of educational qualificatione encountered in the survey

The remaining part of this Appendix is designed for readers not
familiar with the English educational system. In general, persons wishing
to pursue education after the statutory school leaving age have two alter--
natives: either to remain at school full-time and obtain academic qualification
(General Certificate of Education at Ordinary and. Advanced levels) lead-
ing to University entrance, or to take a job and attend a part-time course
a education though a day release scheme and/or evening study. Persons
choosing the part-time method usually attempt to become qualified in either
technical or commercial fields. The qualifications listed and briefly defined
below are those most frequently found in the survey sample. Chart I
shows the main routes leading to the different types and levels of qualifi-
cation.

1. Academic qualifications

(a) Ce rtiEic ate awarded by the Royal. Society of Arts (R. . A. )

The Society runs school examinations taken mainly by pupils
at secondary modern schools. It also awards commercial and
technical certificates designed chiefly for students at technical
colleges

(b) General Certificate of Education (C.C.E.)
Awarded by certain Examination Boards. The main examina-
tions are at Ordinary ("0") level r-nd Advanced ("A") level,
and are coxnxnonly attempted by grammar-school pupils aged
16 and 16 years respectively, (Prior to 1951, the corresponding
examinations were )cnown as the School Certificate and the
Higher School Certificate, and for these awards (tr.ilike the
G.C.E.) it was necessary to pass a prescribed selection of
subjects at the same examination) . Passes in 2 or 3 A-level
subjects are usually required for admission to universities.

(c) University degrees
The more advanced under-graduate courses lead to an "Honours
degree" (which may be sub-divided into 3-4 classes of merit).
Other degree courses are termed "ordinary", "pass" or
"general". The typical degree course lasts 3 years.

2. Technical qualific ations

Unless specified otherwise, study is part-time, the students obtain-
ing part.-time day release from their employer (attending technical college
for 1 day and 1-2 evenings per week) or sometimes attending in the
evenings only.

(a) Certificate awarded by the City and Guilds Institute of London
School-leavers aged 15-16 follow 2-5 year courses leading to
the Intermediat, Craft Certificate in subjects such as "mechanical
engineering cr,ft practice". Two years further study leads to
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Table 1
Educational qualification equivalents ( 4,

L evel
Field of study

Academic Technical Professional

0 No qualification
obtained above
school leaving age

1 RSA general or
ow-amerce
certificate

City and Guilds
Intermediate
Craft Examination

2 GCE "0 "level City and Guilds
I nte x-me di ate
Technicians
Certificate
City and Guilds
Final Craft
Certificate

RSA Secretax-iaL and
Commercial Certificate
Stage II

(or pre 1951
e quivalent)

3 GCE "A"level ON C Intermediate
Examination of most
professional bodies (e. g.
Institute of Chartered
Accountants )

(or pre 1951
equivalent)

OND

City and Guilds
Final Technicians
Certificate

4 HNC ACWA

City and Guilds
Full Technological
Certificate

5 Pass , ordinax-y HND Final examination of
most professional bodies
( 6. g. Chartered
Accountant)

general degree
3rd class Honours
D egree

6 Hons . Degx-ee Dip. Tech. ( 1st
a r 2nd Hons . )( 1st o r 2nd Hons.)

Post Grad. D egree

( ) The majo 1- qualifications at each educ ational level have been underlined.
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the Final Craft Certificate. If the school-leavers have passed
certain 0-level ( C . E . ) subjects , o r if they complete a 1-2
year part-Lime general course, they may proceed to the tech-
nicians Certificate (usually a 1-year course) and then to the
Fall Technological Certificate (2 more years).

(b) National Certificates
Awarded by the Department of Education and various profes-
sional bodies. School-leavers with certain 0-level (GCE) passes
(or 1? year-olds who have completed a 1-2 year part-time
general course) may follow a 2-3 year course leading to the
Ordinary National Certificate (ONC) in subjects such as
"engineering". The ONC is roughly equivalent to A-level in
the GCE , and students with neither qualification may follow a
2-year course leading to the Higher National Certificate (HNC)
Ordinary and Higher National Diplomas (OND and IIND) are
broadly similar to the National Certificates. They cover a
wider range of subjects and are usually obtained by fall-time
study, sometimes alternating (on "sandwich" cours,$) with
periods of employment.

(c) Diploma in Technology (Dip. Tech)
Awarded by the National Council for Technological Awards,
but now abolished. The course is a 4-5 year "sandwich"
(full-time study alternating with periods of employment) and
reaches honours degree standard. Entry requires 2 A-level
(GCE) passes or good passes in the ONC or OND.

3. Membership of non-scientificessional institutions

Membership follows a number of years employment in the profession
concerned (e.g. Accountancy) combined with evening study by corres-
pondence course for the examinaticns of the chosen professional institution.
There are no alternative full-time formal courses of study leading to these
professional qualifications.
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INCAREER TRAINING
OF HIGHLY QUALIFIED PERSONNEL IN A

LARGE PUBLIC ENTERPRISE

by Marcel Chapuy
Chief of Training Division

Electricite e1 Gaz de France

I. InCareer T2
Needs Diffulties Specific achievements Resources

The subject of incareer basic, and advanced training for scientific
and technical personnel has been dealt with in many studies, and an
approach to related problems has been made in various bodies. Fairly
little is known of the action taken by official national or international
organisations, while that taken by industrial firms, although described in
publications, has not yet been adequately advertised. Such extensive
efforts, whether of a public or private kind, deserve wide coverage.
The more frequent, regular and coherent dissemination of information
would enable trainers to compare their own efforts with all bther action
undertaken in this connection; it would show some of the people concer.-
ned the short and especially the longterm value of the work to be done,
and would expedite action by the responsible agencies.

The main object of this paper is to report on what ,o French
Stateowned concerns with a joint training service have ac...deved. It
may be well first to recapitulate the various arguments in support of
continued training for scientific and technical personnel, 'to consider some
forms of resistance to such training, and to point out difficulties. Various
general measures of a nature to promote requisite action can then be
described.
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A, The need for continuous training

In this context, it may be assumed that the permanent task of public
or private enterprise, and of he Government's agencias and services
consists in meeting the needs of the community arid in upplying it with
',goods', or "services,' As a rule, at least in Western societies, it is the
job of private enterprise to supply the ',goods", while public enterprises
or state agencies prcvide essential uservicesn.

To supply these services under satisfactory conditions the enterprises
whathvex- their nature, must be able to assess the public's needs, create
the facilities required for their fulfilment, and manufacture or obtain the
products or services desired so that they can be offered to the public.

The enterprise must acco rdingly both make the needed meter. al
investment and seek out and recruit staff with qualifications invaria-Oly
meeting its standards.

In various State-regulated enterprises or in the civil service, the
staff turnover is very low. At national level the active population is highly
stable both from a numerical and qualitative standpoint; the number of
people able to pursue a useful activity is roughly constant or changes very
slowly, and job qualifications, except of course in the event of co-ordinated
large-scale training projects, fluctuate little over time.

It will bo noted that the mobility of workers in private enterprise is
more theoretical than real, as atthsted by recent dielcuIties encountered
in France when it became necessary to convert to new activities.

Thus a major constraint in basic and advanced training lies in the
continued presence of staff, whether at national scale, in the large Govern-
ment concerns or in private firms. This general trait of employment makes
it easier to show why continuous training is so urgently needed.

The role of technical progress
Such a need mainly arises as a result of technical progress,

aptly illustrated by two French State enterprises generally regarded
extremely stable.

In 1945, gas was distilled from coal, whereas now the industry
mainly consists in conveying natural gas through. pipelines. Yet the same
engineering and supervisory staff are employed. Electricity was thermally
generated in 1945 by semi-automatic systems of less than 100 MW, and
before 1970 the work will be done by fully automatic 600 MW systems.

These examples are taken from industry, but others can be found
in business administration, such as the electronic processing of customers'
accounts in banks and insurance companies. Agriculture may provide an
even more striking example, owing to the rapid changes in crop methods,
breeding techniques and rural living conditions.

In modern industrialised nations, operating and management methods
have been automated in all sorts of activities. In view of this very rapid
trend, the knowiedge of scientific and technical pex-sonnel must be cons-
tantly updated, not only in the secondary and tertiary sectors but in the
agricultural sector.
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Professional sclerosis a serious complaint

In view of the need to keep pace with technical change, efforts
should be made to avoid as far a possible a complaint we may describe
as "professional sclerosis". In view of the extent of communications
between regions and countries, no given firm or country can afford to .

maintain its technical and scientific capacity at a constant level. Private
firms would be eiminated by international competition, while the State
would fail in its major obligations towards its citizenship.

One of the main characteristics of the times in which we live is the
extraordinary development of communication and information facilities. lvisn
travel and ideas spread perhaps even :Easter, so that some new discovery
or technique cannot long remain unknown to the worla at large, even if
its authors wish to keep it secret. If the invention is a fundamental one,
scientists will want to use it. If it is one that will lighten the burden of
toil and bring greater freedom, leisure or peace, men will come to need
it more and more. It would be impossible, nay inconceivable, for ar
industrial country to process its products in such a way that the goods
provided by and the services expected from the State failed to match, at
least fairly closely, those supplied to the population in countries with
comparable economic and technical standards. No developed State can
today be excused for deliberately lagging Lahind the rest of the world
where general technological growth is concerned.

The danger of inadecsate training for qualified staff

The insufficient training of qualified staff is another urgent justification
for continuous training.

There are serious weaknesses in the present trthning systems.
There are no sufficiently comprehensive courses for technicians in eco-
nomi.cs, accounting and industrial management. In the administrative or
literary fields, pure and applied science is virgin territory. Regardless
a the type of school, systems of science education may -,aid to dis-
pense deliberately with general and econorni dministrative
training to neglect the basic scientific knowle, _st have in
these times. The job of the technician or adminirator is such that he
must keep constantly up to date, and compels him to acquire vitally need-
ed information from any and all available sources, most of which prove
to be unsuitable.

Outdating of knowledge

This initial setback is aggravated for staff in employment by the fact
that their knowledge inevitably grows out of date. Requisite training should
be provided by management, but as it is usually busy with day-to-day
problems, it, cannot discharge this essential part of its mission. It is thus
essential that ways be found for firms to organise ttaining on their own
Or make some substitute arrangement.

Other reasons could be discussed, but an in some degree relate to
those just described. One far from unimportant factor must however be
mentioned: the fact that action is indispensable for workers to be upgraded.
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The firm as the place and source of upgrading

In the present stage of intellectual and social development in our
societies, there is one major argument for continuous training. A goal
increasingly accepted regarded as a. necessity and insisted upon by the
ultimate recipients is that each man as an individual should be provided
by society with every cultural and educational facility for so developing
his own knowledge and occupational skills that his natural capacities can
be used to the full. This need for upgrading scientific and technical per.-
sonnel in industry is one of the main reasons for sponsoring basic and
advanced training schemes.

B. Obstacles and dficulties in continuous training

Despite such evident needs, the organisation of largescale training
facilities by public ox private enterprise, or organised bodies, meets with
conAderable resistance.

The unawareness s to change

One of the main obstacles is the fact that men, engrossed in their
daily routine and oblivious to all but their imxnediate surroundings; lack
the detached atti -le which would allow thexn to take an objective view
and thus realise aat current trends effect their own particular profession.
Man is usually e of technical or social changes in spheres far removed
from hie own, bu is less apt to feel personally involved until they reach
the critical stage.

In view of this attitude it is very often difficult to introduce training
schemes, since the parties concerned usually think that while others may
need it, they never do themselves.

S atisfaction with the existing state of affa rs

Resistance to training takes many other forms.
It may simply be due to the feeling of wellbeing and security that

comes from familiar surroundings. This feeling of sectxrity caoses any
change in existing patterns to be rejected, a more frequent motive for
resistance than might be supposed. Man today is caught up in a. whirl of
conflicting impressions; the radio, television, newspapers and cinema
pelt him with words, he is dazed by a stream of publicity, his children
live at a pace which he can ill understand, and a feeling of deep anxiety
takes hold of him. Since he can no longer find in his particular neigh
bourhood which he no longer feels he belongs to or with his friends,
whom he no longer has time to see, the stability that every man needs,
he tends to look for it in his work, and tries -to shape his job into a set
pattern, something he can hold onto.

Again, it may be the profound conviction, resulting from a bookish
type of education, that he has acquired enough knowledge from the start
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to "practise his profession" for the rest of his life. This of course was
true a few decades ago, and in France at least the traditions of the
"Grandes Ecoles" may incline certain graduate engineers, after success
fully practising for a considerable period without any appreciable change
in knowledge or habits, towards the belief that such a state of affairs can
continue for indefinitely.

Lack of time and financial difficulties

Some may also consider that the daily claims of the job leave no
time for training which is to be useful in the future; this is one of the
arguments most often encountered by the trainer in industry. As in the
previous cases mentioned, many not necessarily unfounded arguments are
behing such a motive. The operating difficulties of firms faced with ever
growing international competition, and action by management to increase
productivity lead to considerable reductions in the labour force. In these
circumstances firms are little inclined to allow part of their employees!
working hours to be spent on training of a basic or advanced kind. The
worker himself, who has to spend more and more time commuting and
quite naturally wants time for leisure activities, is increasingly averse to
tr lining outside working hours, even though h. may realise the urgency
and need for such an effort.

It may also be argued that the financial resources of the firm,
community organisations or the State should be used for more urgent
tasks than the development of usually expensive schemes, whose overriding
importance is masked by the considerations mentioned above.

Resistance to change

More basically sum, some heads of firms have come to realise that
training, by improving menis knowledge of new tezdmiques or promoting
their individual advancement, is a powerful source of change in structures
and modes of living, yet refuse to plan for any such necessary trend,
since it means that they must revise their ideas, behaviour and personal
attitudes, as well as replan the organisation or administration of the
concerns they manage.

Whatever the dominant reason among those described, it must 1,,a
realised that training is very often rejected by the individual himself. While
a ...Atte thought would appear to indicate that technical change, the need
for comparable products as between enterpr:ses or States, and individual
advancement are reasrns enough for providing all possible facilities for
furthering knowledge or the reappraisal of behaviour patterns and attitudes,
nothing could be less clearly recognised than this urgent necessity.

Teaching difficulties

At this juncture, various difficulties of quite another kind must be
described: those relating to teaching itself.

But first, just what is teaching?
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The art of teaching , contrary to other views , to our mind is much
more than a technique. The fact that it applies to mankind and is in some
respects one of the most effective mediums for modifying their knowledge,
that it will cause them to change their behaviour and attitudes, that it can
induce them to revise their processes of thought, is evidence enough that
it cannot merely be regarded as a technique. Is it a science? Only so far
as it involves a knowledge of techniques and methods. It is indeed such
a difficult concept to define that to make matterns clearer let us try to
ascertain its purpose, and assume that it consists in developing and
applying a doctrine of education, one which is both theoretical and practi
cal and which covers all human activity. It must enable man, who is its
object, to fulfil some of the purposes for which he is intended. It is
impossible to talk of teaching without some definite concept of man and of
his existence as a social animal. Yet whenever education applies to one
technique alone, manifestly the connection between teaching and man as
a member of society seems to be less necessary. If the man is learning
some job motion or operating technique, such a question may appear super
fluous. But the renewal of knowledge, refresher courses and the training
of adults consist in learning more than some movement or technique. Here
an effort must be made to imp , all the information required to practise
a trade and develop exlaptability. The vastness of such a task is proof
enough that the question must indeed be asked.

In this fie1 -1, we are all largely inliuenced, and quite normally, by
suoh a concern as the training of children and young people; for centuries
teaching consisted solely in a search for the best methods which would
provide the knowledge enabling people to ply a trade for the rest of their
lives. As knowledge, facilities and methods changed little, this initial
training and personal research largely sufficed to solve most problems
which arose during working life. This, however, is no longer true, and
the younger generations are more aware of this problem than their fore
bears. Yet the teaching problem, in the sense that one individual we shall
call the trainer should succeed in imparting a certain set of facts to another
we shall call the trainee; varies considerably accordinff I Arlicihor "

,latter is an adult, an adolescent nv
Setting aside general training xrulc and character, and con

sidering training if possible from a purely occupational aspect, adoles
cents may usually be said to have no knowledge relevant to their future
occupation, and the trainer, as it were, has a clear field before him.
He need only impart facts; whereas in the case of adults of whatever
rank in the hierarchy, the number of years they have spent in their jobs
has enabled then) to make a. personal synthesis cni their knowledge as
applied to the practical examples they have encountered. It is indispensable
to make use of this experience, and draw from it all that may be of value
or in keeping with the working methods that are taught, but each trainee
must also oe induced to change any bad habits or working methods. The
trainer must help these adults to compare their personal experience, so
that each participant may benefit from that gained by the other members
of the group, measure his own experience against that of his colleagues
and, in the light of its diversity, be more willing to altex his own beha
viour or working methods.

The aim of the trainer is not only to impart a technique but to sti
mulate personal constructive thought about the job.
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The scope of action of the trainer

Such a personal job approach at all skill levels raises a number of
p roblems for the training authority.

Training taken in this broad sense no longer means the acquisition
of some knack or special knowledge, but can and must lead to such a
change of attitude and behaviour as will deeply commit the individual. The
sensible trainer is compelled to recognise +hat even training of an opera-
tive kind will have short or long-term consequences such as: how the
worker will fit some skill or laboratory technique, however complex it
may be, into a sequence of operations, and how he will change the skill
or technique that he was taught to regard as the only possible procedure.
The trainer can never remain totally indifferent to such consequences,
but which, just as a teacher dealing with children or young people, he
must, sometimes, allow for and sometimes not, depending on the human
concept.

Training within the firm - its ambiguities

In vk of the environmental impact on training and its direct or
indirect effects, the trainer in industry must try to answer a number of
questions. It is thus not only normal but necessary to consider which
subjects should be taught within the firm and which outside; to determine
whether further training should be confined to a particular trade or
include cultural subjects, and what would be the logical or desirable
scope of training in the iight of constraints imposed by new techniques
o r f acuities . Other questions also need answering. When in a particular
field the firm has defined a specific doctrine, vvi,,t, 1r training should
be given and how far should it :? 1`` the tree
any trainin ey like? 1Nnat degrt_ of cuwpulsion is tho iianage-

utled. - when it thinks that a particular member of its staff
should receive a special kind of training in the in,erests of his department?
-A. final problem all trainers are faced with is the need to be n it:nal in
conomic, political and even philosophical subjects. And althor--_. s -e have

laken the case of the trainer in industry for the sake of argtr , we
feel this to be true for all adult training whether in trade unio 'he
family, community, , recreation , etc .

The part played by the firm and the individual

Competence is primarily a personal quality, and the indi--ridtral
cannot expect the firri to provide him during working hours v avery-
thing he needs to carry out his duties - partic :larly senior pere:nnel.
'his is aecause it is difficult to draw any sharp line between a raanis

job and his other occupations, and because it is inconceivable man
should e dst only to work. The ability he acquires to dischar e ais task -
to the extent that training, as this paper attempts to show, is _t A-let:mg more
than the mere acquisition of formulas or reflexes - is useful 'im in
community, , family and private life ; conversely, , the youth-chit ,o ad e r , the
tow= councillor, the active member of a trade union or famil7 association,
or the representative of a parent/teacher association acquires in the
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exercise of his lifunc.tion" some measure of general proficiency which cer
tainly helps him in his profession. This meshing of his activities into a
single pattern should be a powerful inducement for the individual to regard
his vocational training as his own private affair rather than that of the firm,
',rade union or community organisation concerned, depending on his acti
vities of the moment.

On the other hand, the firm, whose broad function is to produce
goods or render some service, is entitled to require that its personnel
po ssess certain specific skills. It cannot, in my opinion, reproach its
workers thr lacking such skills without having somehow or other helped
its staff to acquire them. It is right, therefore, that firms should take a
close interest in training problems and in some instances set up actual
schools.

The role of the State

This will be discussed at greater length in the conclusion, but the
distinction between personal demands and those of the particular firm or
community organisation will require a great many effective mer.sures so
that the citizen can make this personal contribution to his training. These
are undeniably a matter for the State.

O. The nee for Personal effort

A difficulty a another sort also exists: the personal effort that
training calls for. Regardless of how much assistance is provided by the
State, the urgency of which we have just noted, clearly no one can take
the individual' s place ia making the effort a understanding , memory,
organisation and accuracy required to learn new facts. However gifted
the trainer, nothing can dispense the smudent, or for that matter the
trainer, from personal effort.

This need for personal effort is one now apt to be glossed over.
The 'teachingaid salesmen'', training agencies and workers I orga

nisations , in claiming the benefits of learning and culture for their mem,-
bers, unfortunately are only too ready to propose, inform or demand
without regard for this need.

It is wrong to believe, assert cr imply that knowledge can be
acquired without trouble; no one can become a specialist in electronics
without effort, just as no one can learn a language by reading novels.

The process of acquiring knowledge means hard work, no matter
how adequate the teaching methods are, and although the methods used
can help reduce the amount a work, if they rationalise thr process, they
cannot replace the effort of:

Memory: the vocabulary is difficult to learn, technical rules are
not easy to grasp, and to become familiar with technology requires
long practice;
Understanding: to understand the basic theorems of applied mathe
matics or science, the laws of economics and organisation and
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management requirements, long and sustained application is
needed. Nor are psychology and sociology subjects for amateurs.
Willpower and perseverance: it is more tempting to "consume"
leisure than knuckle down to the sort of effort described above.

It is no more than simple intellectual honesty to insist on this point.
There is a further requirement that should be mentioned: every

member of the executive, scientific and technical grades in our industrial
society of the latter half of the twentieth century has a personal duty to
keep abreast of new knowledge.

We said earlier that the firm must help and enable its employees to
acquire knowledge and information, but in exchange, these must regard
updating their knowledge, in order to perform their job properly, as a
personal obligation. Some may think, despite the assistance offered by
the firm, that they have no obligation to keep their knowledge up to date.If as a rasult of technical progress they are no longer able o do
their jobs satisfactorily, it should be considered normal that, as an ultimate
resort, they be d'smissed. This may seem to be an extreme solution,
but one we feel deserves careful consideration before it is criticised.

The personal effort required however should draw our attention tothe research to be clone to find out what nesds really are.
The basic or advanced individual training facilities set up must cover

more than the technical, practical or technological aspects, since the problem is one which is much wider and different in scope. The first step
must be to assess actual human and occupational requirements. Further
more, apparent incapacity in some job may often simply arise from an
inability to communicate or make oneself understood. It is somethnes
necessary to learn how to listen to the other person, whether a customer,
subordinate or superior, so as to find out what he wants and then react
or behave accordingly. To discover and develop a common language and
an effective, thorough method of communicating with people is essential,
whether on the technical, economic, artistic or cultural plane.

But the necessary facilities can be made available neither at firm,
regional or national level unless an active minority has recognised sucha need.

II. Specific Achievements
Basic and advanced staff training

at Electricite de France and Gaz de France

These questions are, as we are well aware, of major importance,
and it may be useful to describe what two French nationalised industries,
Electricite da France and Gaz de France, have achieved in this connection

the stage ideas and actions have reached and the difficulties encountered.
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As these are large nationalised enterprises, it may be well to
recall that under the Nationalisation Act these Authorities are not only
public services but are under a certain obligation to participate in joint
training for promotion activities and establish new working relations between
their staff members. The effectiveness, and especially the method of
compliance with the law s intention may be open to question, but the fact
remains that all responsible senior officials of the Authorities mast conti-
nuously bear this intention in mind. Moreover, a number A statutory
provisions have enabled the staff to give effect to such jeint or individual
advancement schemes. This obligation unquestionably makes it easier to
set up extensive initial and further training facilities, and creates an atmos-
phere more conducive to training and upgrading activities than is generally
found elsewhere. Because of this while the obstacles described above do
exist, they are undoubtedly less difficult to overcome.

It is important to rernember that Eleotricitk de France arid Gaz de
Prance now employ almost 120,000 workers on a statutory basis, broken
down as follows: 11,000 in thc, executive and engineering grades, 34,000
in the supervisory grades and 75,000 operative staff.

The executive and engh.eering grades are graduates from engineer--
ing schools or higher education, but also include others whose long
practice of their trade and personal qualifications enable them to fill jobs
normally assigned to qualified engineers, moreover, the percentage of
engini-ers at this staff level is much the same ae in most comparable
firms about one-half. The definition of supervisory staff ("agents de
maitrise") and operatives ( "agent d execution") is that customarily used
in the western countries, bearing in mind that foremen and charge hands
are ranked as supervisory staff while iunior administrative employees are
classified as operatives. It should be noted that workers are mainly
recruited in the operative or executive grades, since most of the super-
visory posts are at present held by operatives' who have been able, owing
to their personal qualities and work and with the help of the various
training schemes organised by the undertaking, to rise to higher posts.
Such staff is extremely stable, and very few workers give notice or go
to other jobs. The number of workers employed by the Authorities in--
creases by about 1.5 eer cent every year; it may be interesting to
compare this figure with the rate of increase in services provided by the
concerns which amounts to some '7.5 per cent per year.

A recent study, which takes account of the present age cf workers
and the low departure rate just mentioned, shows that almost two fifths
of the staff who will be working in 1985 are already employed in the
Units or Services, provided no major changes take place in present
structures or practices.

These few statistics and the information on how staff are recruited
indicate the amount of effort needed concerning basic arid advances train-
ing activities if workers are to continue to be able under increasingly
stable conditions to render the services which the public is entitled to
expect from the Authorities.
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Basic and advanced training.

The need for both basic and advanced training has always been felt
in both industries. One of the Refresher Course Centres now operating,
i.e. that of Nanterre , was created in 1938 , while most of the present
Training Schools for workmen and charge-hands were set up in 1942, but
these were comparatively isolated and unco-ordinthed efforts, arid only
after the industries were nationalised (1946) was the -.rue importance of
initial and advanced training properly understood or became the subject
for major decisions, careful thought and considerable effort. One result
was the creation of a specialised trthning division attached to the General
Secretariat, the PROFOR Department (P minotion Ouvribre Formation
et Perfectionnement du Personnel Organisation), whose task mainly
consists in proposing to General Management decisions governing the
policy, doctrine and objectives of both Authorities in the field of promotion
and training. Once a decision has been taken, the Department is respon-
sible for putting it into effect, particularly in drawing up sillabuses arid in
choosing and applying training methods and procedures. PROFOR also
obtains from general Management information that will enable the training
centres and establishments for which it is responsible to carry out their
work as effecqvely as possible. The human and material training resources
thus created allow the Authorities to organise for their own benefit from
both technical and administrative aspects, all the courses and claoses
they consider usthut for the training of their staff.

An equally important advantage is that all workers who so wish and
who have the necessary ability can acquire the additional knowledge and
training needed to carry out their duties with greater efficiency or to
qualify, under the rules in force and consistently with sound management
principles, for jobs at all grad-) levels in the system.

The training authorities ebviously try to achieve both these objectives,
and one fortunate aspect is that, as the same people and the same means
are concerned, the action undertaken to achieve one of these objectives
makes it possible to approach or attain the other.

This approach is not entirely consistent, however, and gives much
food for thought. The heads of the PROFOR Department try to reconcile
operating needs as defined by the managing authority with individual needs
as expressed directly or through staff representatives. As a practical
solution to these problems, the training authorities have set up a certain
number of rules, as follows:

The employee Is attendance at a course must be voluntary. .Although
in some cases (correspondence courses, the refresher scheme
known as "Promotion Sociale") this is all that is required, mana-
gement being simply informed of the training taking place, in others
the workers must have permission from their unit head (practical
training preparatory to an examination, for example) or be desi.-
gnated by their division after consultation with the joint management/
labour committess (e.g. for training courses in a school).

- Courses may take place during or outside working hours, or
during a combination of both, having regard, of course, for the
needs of the service; training. is always free. Remuneration con-
tinues throughout the length of the course, and additional expenses
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incurred are reimbursed, such as travel, living and other mis-
cellaneous expenses.
The internal institution known as "Promotion Ouvriere" (Worker
Training for Promotion) is the only type of training which syste-
matically leads to promotion. But all the other training courses
also offer workers a better chance to rise in the ranks.

- The staff representatives are always consulted on the action under-
taken. To this effect, the training objectives, the specific sylla-
buses and even the training methods are examined by a joint sub-
committee (Sous-Coxnrnission de la Formation Professionnelle),
a branch of the 'Commission Superieure Nationale du Personnel':

- The training is so arranged that each step is complete in itself,
or part of a whole. It thus tends to match the hierarchy on the
industrial side, and many steps correspond to the job grades.
This type of training covering the whole job hierarchy enables each
worker to begin at his own skill level and move up to any level
commensurate with his ability.

This, then, briefly describes training goals and the rules adopted
to achieve them. A number of problems closely connected with the views
of the top management of both Authorities concerning training and the part
it should play and the relative importance of the needs of the service and
the individual. But it should be remembered that neither Authority is a
university institution, and that personal training, however important, is
not its primary concern.

The training systems in force

Some of the activities undertaken go beyond the already considerable
province covered by both Authorities and correspond in fact to a general
scheme for the benefit of the whole country, and showing, if this were
necessary, the constant dovetailing of ideas and achievements in the edu-
cational sphere. The leading activities are as follows:

1. Training of young workers

The French laws governing the practical aspects of vocational
training for apprentices and young people place the vocational schools
created by these two establishments into the category of "Ecoles de
Metiers" (Trade Schools). Stu:dents who are recruited by means of a
nationwide competitive examination at a level corresponding to the end of
the first cycle of general secondary education, are between 17 and 19
years old. Successful candidates are admitted as boarders at the same
financial rates as pupils in the Departemental "Lycees techniques".
Tuition is free, and scholarships may be granted by the State. Training
takes from one to two years, depending on the educational background of
the students , their marks during the course and the branch chosen. The
schools in question a,re State educational establishments, the staff in charge
accepting full responsibility. General subjects are taught by State-appointed
teachers of the Education Nationale, and Headmasters are appointed by
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the Ministry on the proposal of the Authorities. Training covers the voca-
tional, physical and human aspects, the latter to the student aware of
responsibility closely associating hixn in maintaining discipline, planning
leisure and cultural activities, and administering the schools.

On completing his studies the student is usually given a job by either
one of the Atxthorities, the course having specifically prepared him to
perform certain tasks in these industries. He is not obliged to accept
recruitment, and is free to pursue a career in any other sort of enter-
prise. Actually the great majority elect to stay. The fact remains that
the industry has, in accordance with French law, assumed responsibility
for much of the training of a segment of the school population.

The schools as a whole train about 1,000 specialists every year,
and are attended by some 1,500 to 1,600 pupils.

2. Further technical trainink

The aim is to txpdate and improve the workerts technical knowledge
of his trade and, to a less degree, his general education, allowing him
tc keep pace with changes in equipment and working methods.

At present this type of advanced training is given in the Nanterre
Centre, and in the Trade Schools at Gurcy-le-Chatel, La PeroMere,
Soissons-Cuifies, Versailles et Lyon-la-Mouche, in the form of "specia-
lised training courses" organised at the request of the various Services.
Their length varies according to the type of training, and use is made of
experimental teaching methods calling for extensive sttzdent participation
and appropriate audio-visual equipment. Certain short cotxrses are devoted
to specific types of practical knowledge and job motions. Others, which
last three months or more, prepare workers for variotxs jobs, frequently
at a higher level than their own. The workers who attend are selected
by the Heads of their Units after consultatAon with the appropriate
"Commissions Secondaires" (1). At present about 40 separate skills are
being taught to over 2,000 workers a year. The Training Services fre-
quently organise further courses for new skills at the request of the tech-
nical departments concerned.

3. General and vocational correspondence courses

These are available to all workers who wish to improve their
general knowledge. Such courses are purely optional and study ustp.ily
takes place outside working hours. The following subjects are covered:
French mathematics , electricity, electronics technology of electricity
and project drawing, physics, chemistry, technology of gas and project
drawing.

Special vocational courses are also arranged for administrative and
accounting personnel.

CoL'respondence courses were extended in 1964 tr over 6,000
workers (technicians and administrative workers) who were thus able to
prepare under optimum conditions for:

(1) Joint advisory committees for all personnel questions.
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- various trade certificates "brevets professionnels,, (electricity,
gas) ;

- a CAP (Trade Proficiency Certificate) (electrical fitters, electri-
cal engineers, gas-workers in the External Services or gas men
and gas fitters);

- specialised further training in the Trade Schools and the Training
centres;
intelligence tests organised by the "Promotion Ouvrièren;

- evening courses organised by the Conservatoire National des
Arts et Métiers and allied centres.

Workers who pass the Promotion Ouvritare intelligence tests follow
correspondence courses with the "Ecole chez Sou', (Horne Tuition) branch
of the ESTP (1) to prepare them for admittance by examination to the
',Promotion Ouvriereu 1s. or 2nd degree courses.

In addition, special training courses are arranged by various Units,
often in the raniework of the "Promotion du Travail,' (Occupational
Advancement Scheme) in conjunction with the Education Nationale. These
courses often continue and supplement various correspondence courses.
Particular mention should be made of the oral teaching sessions and
coaching given on the sport to workers following correspondence courses
in preparation for the ',Promotion Ouvribre,, entrance examinations.

4. Refresher courses for workers

These courses are halfway between the two types of training men-
tioned above, and take place partly in working and partly in leisure time.

These courses, which are given locally in the Operating Services
and are open to administrative or technical staff, consist in developing,
in concrete form, srxch specific subjects as electric water-heaters on the
storage principle, gas water-heaters, fluorescent lighting, cuts in electric
current, transformers, electric motors, gas combustion, etc. Employees
are able to learn more about various basic techniques connected with their
trade than they normally have occasion to use or learn about when doing
their job.

Instructors are generally engineers who are of higher rank than
the students and have attended teacher-training courses at the Ecole
Nationale de Métiers of Gurcy-le-Chatel.

The cotxrses, which are always based on physical phenomena, are
abundantly illustrated by experiments, apparatus, models, films, etc.

At present 24 different subjects are being taught; in the Ti.armal
Generation Service, they come under regular staff training coursezt.
The engineers alternate them with theoretical subjects, for which they
often serve as practical examples.

One of the responsibilities of the Centre d 'Etudes et di Application
Pédagogiques set up in Gurcy-le-Chael is the study and preparation of

(1) Sea p. 303.
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ail documentary material, equipment and films required for each training
session.

This type of training has developed considerably since it was set
up in 1952, and 30,000 members of the Electricite de France and Gaz
de France staff now take the courses held in most of the Services.

The staff instructors, of whom there are about 760, now have over
1,000 sets of teaching aids, including written material, index cards,
montration e nipment, waU charts, etc. These sete were devised by die
Eco les de 1v16tie rs , under the supervision ot the Centre d Etudes et
d ,Appli .4dago gigues of Gurcy-le-C't &tel.

T scheLiefor the improvement of v. orkers I background knowledge ,
which met with great success, has proved to be a reliable and
efficient w.ay of uncovering the talents of operative staff scattered through-
out the coant:. -, and provides effective leverage for the nPromotion
Ouvrieren s- ,,me taken in its widest senso.

5. Local training groups

Training on the job is required in most cases. There can be no
question of sending all the supervisory, operative and clerical staff of
the Electricite de France and Gaz de France to the Training Schools
and Centres: while this is possible, as we have already seen, for some
skills, it is during their daily activities that most workers - and this is
one of the ,-ftajor responsibilities of the workers direct supervisors -
are able to improve their skills, organise their work to better effect and
learn new technical processes.

The purpose of the decentralised action taken by the PROFOR
Department is to promote at regional level the best ways of meeting
training needs as defined by management and the staff. As a result of
these measures, ',Local Training Groupsn are being set up.

The courses already organised in this field (Regional Distribution
Headquarters of Tours, Bordeaux and Toulouse) satisfy a number of
criteria: Training programmes are adapted to local requiremente and
co-ordinated with other training arrangemente made at national level by
Electricite de France and Gaz de France.

The teaching methods used by the ',Local Training Groups,' are as
active as possible: no more than ten students ever attend a course in
each group, thus promoting exchanges of experience by means of practical
exercises and the discussion of the job problems encountered by the va-
rious categories of employees.

These refresher courses are make it possible to reach all the
workers from a Unit in the types of job covered by the syllabus.

The instructors, who are recruited from the senior grades in the
Unit and trained as teachers by the PROFOR Department, draw consi-
derable professional benefit from their teaching activities, which also
afford opportunities for cultivating more meaningful human relationships.

6. ',Promotion ouvrieren (Worker Training Scheme)

The ',Promotion Ouvrièren (P0) is the instrument through which
Electricite de France and Gaz de France can give able supervisory or
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operative staff of either
tive posts through
For this purpose
Asnieres z-nd is as
Paris. Since 1948,
been able to obtain j" S as
1948, workers who __ C
courses at one or mc- -e le

sex an opportunity to rise fairly quickly to execu-
carefully worked-out process of selection and training.

OFOR Department has an Instruction Centre at
y the Ecole Specie le des Travaux Publics in

r)00 workers from both establishments have
2nior echnicians or administrators. Up till

anteea for training followed corree7ondence
ls ex- rding to their educational

determined by an intel-! ST' C-
them to the "Promotio7 Ot
years of full-time stud,,
training every year, and E

junior executives ("Jeunes
Experience brought t

Some workers an,
the preliminary co

a' .ainrnents ,
t test, before taking the examination admitting

iere" s.cheme. Training consisted of two
the ES one and a half months in-service

six-monta trial period before assignment as
:adres'
light v :nous disadvantages:
inploes had serious difficulties in completing
.,spone courses;

- Unsuccessful canc. L.-1,-es ws-7-e not moved from the job they held
in their particular _apartment, although many were capable of
filling supervisory posts anc had acquired additional knowledge.

To remedy this situation, "Promotion Ouvriere" was refurmed in
1958, so as to:

make the scheme more accessible to staff with little lheoretical
knowledge to begin with by replacing part of the prelinlinary
training, previously given by correspondence, by full-time school
training. An extra year of study was arranged (PO 1st degree)
during which instruction is designed to bring the general and
technical knowledge acquired by workers from very different
backgrounds up to a common standard, and to develop their
critical faculties and capacity for observation. On completing this
year of study, students sit the entrance examination for the 2nd
degree PO courses, given as before at the Boole Speciale des
Travaux Publics.
make supervisory jobs available to staff who have satisfactorily
completed the 1st degree PO course but who have not been admitted
to the 2nd degree course. Such personnel follow specialised
training courses for supervisors in a National Trade School or
at the Nanterre Centre, depending on personal aptitudes, in a branch
carefully selected from among the twenty existing skills.

They then attend a final practical "supervisory" course before being
assigned to a particular department. The courses and training period last
nine months in all.

- organise training with better regard for present departmental re-
quirements.

The "Promotion Ouvrièren scheme is open to all permanent stall,
subject to the following conditions:

- a so-called "screening" test is compulsory for workers up to
category 6 before they can follow the correspondence courses. It
takes place during the first quarter of every year.
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Candidates must not be over 40 years of age and must have com-
pleted at least two full years of actual service in EDF or GDP.

The admission to the 1st degree courses ft,' srs an examination
open to those who have regularly and profitably ved the special
correspondence courses, to those who have alread been classified in
categories 7, 8 and 9, and to those who, after scr ening, are authorised
to sit the entrance examination to the 1st degree co rse in the same year.
Candidates must be at least 22 and no more than 42 years of age and
have completed three full years of service with the EDF and GDP.

The ftPromotion Ouvrière" has two branches:
(i) A utechnical" branch;
(ii) An "administrativell branch.

The technical branch

The correspondence courses cover the following subjects: French,
mathematics and engineering, physics and chemistry, engineering draw-
ing.

The 1st degree courses consist of general and practical training
based on general technology, engineering drawing and handling of equip-
ment. The 2nd degree courses consist a one year of general study and
one year of specialisation. The worker can choose between fotxr section .

Electricity production and transport, gas production and transport, distri-
btxtion of gas and electricity, civil engineering.

The Administrative branch

The correspondence courses cover the following subjects: French,
law, economic geography, mathematics.

The 1st degree courses offer general and specialised training:
accounting, commercial law and economics.

The 2nd degree cotxrses take two years: the first year is devoted
to general knowledge and law, and the second year to general accounting
subjects and administrative and commercial methods used by the EDF
and GDP.

7. Teacher-training research

Another series of activities which at first was very closely geared
to the needs of both State undertakings has gradually been made available
not only to the whole of France but, through the Ministry of Foreign
Affairs and the Ministry of Co-operation, to many foreign cotmtries. This
consists of research into and the application of active methods and tech-
niques in teaching electricity and electrical engineering. In particular,
methods of adult vocational trainin6 were carefully stadied.

Research covers general teaching methods for adults, regardless
of skill level, btxt more particularly the ways and means a imparting an
awareness of management and leadership problems. Research is supple-
mented by improvement to teaching equipment and atxdio-visttal aids for
teaching very advanced techniques and teacher and instructor training.
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In view of the speed v-ith which the techniques used by EDP
GIDF change, the PROFOR Department decided to introduce extensivs
research facilities. These have led to the use of a number of teaching
techniques, experiments in the development and use of teamwork, an
awareness and need, for constant selfappralsal in job performance az.: for
determining the key components of a task and their relation to each ot-s.er
in as rational a manner as possible. Consid.erable experimental equipment
is used, so that a stepbystep approach can be made to practical work
ing conditions. The theoretical knowledge required to understand job
motions is not approached from the mathematical angle , but from that of its
practical effects and physical manitestions.

8. Training of executive grades

The training of senior staff is based on recent psychosociological
research. The personal consideration such staff must give to problems
of communication between individuals and to the effective use of meetings,
or to methods and factors in decisionmaking, is facilitated by discussion
in small groups on subjects suggested by the instructor. This training
is completed by various contributions on the part of the teacher and which
bring the participants face to face with the types of problems they meet
in their professional life.

The main forms of training are:

(i) Reception and initial instruction of junior execTs'Ave staff

When junior executives are engaged they undertake a year Is statu
tory training, during which they take part in conferences and visits so as
to become familiar with problems peculiar to the Authority. In particular,
training courses in technological subjects of two to six weeks are arranged
in one of the Trade Schools.

Four types of training courses may be mentioned:
flElectricity,, courses covering technological and practical aspects
(for junior technical staff); these last six weeks and take place
in the Trade School at SoissonsCuffies;
"Gas" courses dealing with similar technological and practical
aspects for the junior technical grades; these last three weeks
and are given at the LyonlaMouche School;
Technical introductory courses in electricity (for junior adminis
trative staff) . These last two weeks, and are held at the Centre
de perfectionnement électrique of Nanterre;
Similar courses in gas technology for young administrators, for
one week at the Ecole nationale de métiers of Versailles.

In addition, the EDF Production and Transport Division has asranged,
in conjunction with the PROFOR Department, for a series of introductory
briefing sessions to be given to junior executive staff.

These various activities, together with the time spent in actual job
training, enable the young executive to get to know what his future job
is about, and allows the particular recruiting Division to select the branch
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for which he is best suited and to determine w- -ther he can qualify
permanent status on completing the required yeLa- of training.

(ii) Technic& and technological knowledge

This training is organised by the divisions responsible for the :hnical quality of the services provided and for seeing that their staff has thekno wledge required for the proper installation , use , maintenance ancirenewal of operating equipment. The PROFOR Department is kept ir.ol--med so that such activities are included under general training policy and
so that its facilities may be used where appropriate.

Present activities include:
training courses sponsored by the Commissariat a lidnergie
atomique;

briefing sessions organised by such Divisions as Distribution.
Study and Research or General Economic Studies, for head., ofthe Electricity Technical Service and various executives in thOperating Services;
briefing sessions on gas organised by the Head of the Subdivasionin the Trade School at Versailles;
courses in electronics for engineers specialising in thermal generation at the School in GurcyleChatel;
courses at the Ecole diapplication des techniques gazieres;
courses at the Centre de periectionnement commercial for staffemployed on the conixnercial side;
Ecole d 1446 di analyse numérique.

(iii) General knowledge, required for the exercise of a trade
It is now an accepted fact that the executive grades must have more

than a knowledge of equipment and techniques, however sound this maybe.
The growing complexity of the plaint and the increased number and

importance of the technical and administrative links between the various
parts of an industry mean that any decision taken by an executive in
whatever field affect an ever.-growing number of installations, services,
employees and other decisions, and must be formulated in conjunctionwith other personnel at all levels.

This new situation means that the executive officer must have a
vast fund of general information, learn to think farther ahead, and weighwith greater care the results of his decisions.

Scientific and technical progress is so rapid that the need for effec
tive and constant adjustment has (-hanged the very concept of further
training: considered but a few years ago as a. marginal activity for any
one with time on his hands, it is now regarded in its widest sense as
an obligation which everyone must assume if he is not to be left behind.
An executive who wishes to keep abreast of new facts must not only
keep his knowledge up to date but relearn, rethink and perhaps entirelyrevise his fund of knowledge several times in the course of his life.

Present training activities designed to further such general knowledge for professional purposes include:



(a) Training courses arranged b agencies outside the Authorities

Courses in various centres, institutes and schools
executive grades, such as:

At the Institut Economique et Juridique de l'Energie (University
of Grenoble), in conjunction with the French Coal Authority
two weeks;
At the Centre Scientitique et Technique du 13atiment - about two
months;
Refresher courses lasting from two to three weeks at the Ecole
Superieure d'Electricite, and the Ecole Superieure d'Aeronautique;

- Various training courses in conjunction with orge.nisations providing
basic or advanced general training and institutes of business ad-
ministration.

designed for the

Information on these courses, which the PROFOR Department either
obtains directly or from various Divisions, Services or Units, is sent to
au departments; staff is enrolled for the courses through the PROFOR
Department.

Courses in economics and statistics lasting from two to three weeks
following the same notification and enrolment procedure as for those
described above, after consultation with the EDFIs Service des Etudes
Econoxniques Genera les o r the GD F I s Direction des S ervices Economi.-
ques et Commerciaux for the disciplines concerned. These courses are
at present organised for the benefit of staff with wide responsibilities who
need a knowledge of economics to carry out their job.

Language training. These courses, which are now organised on
EDF and GDF prsmises, have grown very rapidly. They were attended
by almost 600 students during 1964.

In all these cases, permission is obtained from the employoels
superiors, and expenses are paid by the Authorities.

If an employee enrols for a course on his own initiative, the
PROFOR Department, on the proposal of the Division concerned, usually
donates a sum of money by way of encouragement, upon presentation of
the certificates or diplomas obtained.

(b) Training within the ED F and GD F

In 1954, the Management of the Electricite de France and Gaz de
France opened a Training Centre at Cebazat (Puy-de-D6xne) for junior
executives who had spent a few years in responsible positions. The
general aim was to help the younger executives from the various regional
offices and services to shoulder their responsibilities by showing thexn the
importance in industry of human relations with their subordinates, colleagues,
and superiors.

.A.s the course subjects were designed to enable students to under-
stand themselves, others and various situations, they should encourage
the type of attitude towards research and discovery which is a prerequi-
site to further training. The course was a starting point for more regular
forms of training, and a first stage in a cycle that would be repeated
throughout working life.



It soon became apparent tb.at, to be fully effective, the courses would
have to be extended to as many executive grades as possible. It was
thus decided in 1958 to open another Centre at Bréau-sans-Nappe, which
catered for senior grades and subsequently for unit supervisors.

A new study Centre was opened in Bort-les-Orgues at the begin-
ning of 1965.

The present courses are:

Study of human relations

These courses, which last two weeks are intended for staff who
have spent, a, few years in highly responsible positions. They are attend-
ed by- about 20 participants divided into two groups. The p...rticipants
expenses are fully assumed by the Centre.

The students participate in the lessons and lectures are kept to
a strict minimum. It is essential that each student be left individual res.-
ponsibllity, choose his own means of expression, and formulate his own
concepts in dealirig with human problems.

The syllabus comprises classes of different ty-pes: teamwork; case
studies; problem investigation; lectures by instructors to serve as a basis
for discussion.

Such problems may be discussed as: teaching methods; teamwork
methods.

Seminars on internal communications and the preparation and for-
mulation of decisions

These are of special interest to staff responsible for a Service or
Unit.

The length of the seminar is the same as at Cébazat, but the
syllabus is divided up slightly differently. The part devoted to the study
of problems is more developed and includes applications of the method
proposed. Lectures are given by instructors on the following subjects:
internal structure and communications; changes in the forms of authority;
the decision-making process or operational research.

S eminars on general organisation, management and accounting

These began in 1961. They are based on the same teaching prin-
ciples as the seminars conducted by the Cébazat and Bre'au Centres,
but are more especially intended for senior staff who have already spent
time in the Centres and are familiar with teamwork and with uproblem
investigation". They are mainly concerned with:

- Organisation as a general concept and its practical applications;
- Management form the fidecision-makingu aspect with or, without

the assistance of electronic computation;
- Accounting as an instrument of management.

One or two lectures on investment are given by instrudtors during
the course which ends with a general summing-up of the work done.
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Introdttction to the economic techniques of industrial management

This course began in 1963, and is intended for staff with important
management responsibilities. Participants come into close contact with
modern economic techniques which they then place against the background
of major contemporary economic options.

Training in the techniques of. oral expression is provided for exe-
cutives who have to speak in public - whether frequently or on odd occasions
and covers both preparation and delivery. Participants learnt express their
thoughts with greater ea.se, clarity, precision and effectiveness, particu-
larly in technical lectures, during discussions, and on official or profes-
sional occasions. These seminars last one week.

In addition to the seminars described above intended for executive
staff from all Divisions, the Department arranges others exclusively
designed for some special Division or such national services as the
Energy Transmission, Thermal Generation or Thermal Equipment
Services.

(iv) Knowledge of the working environment

Technical and technological know-how is indispensable for the pro-
per performance of the executiveis job. An accurate assessment of the
importance of communications and information, a readier grasp of the
interdependent effects of decisions taken a every administrative and
operational level, and the need to be correctly informed of technical
processes in other departments and a other management levels are equally
essential. But an understanding of the Authority-is problems and of the
business of the offices and agencies with which it is in contact is also
highly desirable to ensure that the executives work is not dissociated
from the general context. Present activities in this field include:

The "Information des Cadres" Bulletin, which informs executives
of the role and activities of the two Authorities, describes major
technical trends, and discusses subjects of a general nature rela-
ting to each industry.

As of 31st December, 1964, 50 issues containing 163 articles had
been published. "Information des Cadres" is now sent to all inactive
executive personnel upon request, and the number of copies printed has
accordingly been increased to 20,000.

Seminars known as "Connaissances de lIétablissement" (Getting
to know the Firm) , organised to provide a better reciprocal
knowledge concerning practical problems in the various divisions,
from the technical, economic and financial aspects. These are
intended for top executives in the Authorities, and consist of
general lectures on specific divisional problems by competent
representatives of each division follo wed by visits to facto ries
and plant.

n is proposed to arrange seminars consisting of lectures and open
discussion on general problems directly cc cerning the greater part of
the operating staff, e.g.: local institutions decentralisation and regional
economics; planning and its regional ;appations; town planning and its
consequence-sr
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Lastly, trips abroad for staff may be arr- %ed by Management in
conjunction with the IGECO (Inspection Generale pour la Cooperation
Hors Mótropole), either on an individual basis, as members of missions
in which other public or private establishments take part, or in an
exchange capacity.

The EDF and GDP extend these facilities to many other undertakings
of a similar nature and with similar concerns, both in France and abroad.

Training and methods of organisation

The work accomplished by the Authorities has strongly highlighted
various ambiguities which may appear after training in view of the job to
be done. In general, the training process would be unsuccessful if it
were not aware of its own limitations, or lost sight of the interdependr,nce
of its own activities and such others as management, organisation or
administration. Training imparts knowledge; it enables men to understand
and control patterns of behaviour; to think and act in a way conducive
to effective job performance; it can offer them certain resources so far
as such means relate to the inthllect or to action. On the other hand,
training can never provide the material resources for performance. While
this i largely selfevident, the following is much less so: in no circums
tances can further training offer the statutory powers required for the
knowledge acquired to bo used; it is not and cannot be a legislative ins
trument for modffyin administrative structures and regulations. The man
who has been trained must strive for the best results within the frame
work of material and administrative constraints (as determined by his
specific duties and a certain area of discretion, responsibility, etc.).
This point is often wrongly understood. The view often prevails among
trained men that society has become adjusted to their newfound know
ledge and that they can make use of it. Thus training cannot be success
ful unless accompanied by a constant endeavour to match the opportunities
offered by further intellectual attainments and those provided by organisation,
equipment, and a definition of their particular area of responsibility and
discretion.

Yet acti.on taken as a result of further training is not altogether
fruitless in this respect; it is able to afford a better insight into problems
and also help men to regard any solutions proposed with a more open
mind. It should here be borne in mind that the better informed and the
more knowledgeable a man becomes, the more apt is he to feel perso
nally involved in the search for solutions, hence his acceptance of change
and progress will also depend on how much he is called upon to assist
in formulating decisions which concern him.
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III. Conclusions

In conclusion it may be said that the many measures required should
be taken above all by private enterprise, public bodies, and by community
o rganisations of all kinds , whether at worker, , neighbourhood or city level,
and in general by bodies associating men sharing common religious, phi
losophical, political or recreational interests. They would also come under
the State, and in any case they may be said to be required in the three
fields of information, education, and material and human resources.

Information

It is important that each community organisation and the State, each
within its own sphere, should draw the attention of its members or citi
zens to the reasons warranting continuous training. While the people con
cerned should not be made to feel inferior, they must be motivated by a
strong personal drive to update their knowledge and attitudes, and
reappraise their living habits in a constantly changing world.

Such media as the press, radio and television should draw the
public Is attention to these needs , although without exaggerating the
subject. But it is essential that such concerted action point out that much
time, patience and effort will be needed for such new knowledge to be
acquired.

Fields of study

Information is not sufficient, however. The various forms of resis
tance to change in this field, and the material, psychological and even
philosophical reasons for resistance are not well known; nor are the
means for dealing with it.

A system of regular surveys should be initiated, and regional and
national confrontations organised in orde..- that manpower requirements in
agriculture, private or public enterprises, and in government adminis
tration may be evaluated as precisely as possible. These needs should
be determined according to levels and types of skill. Information should 1).=.
available regarding flows a young people at all skill levels, or of adults
who have received further training. The data obtained should enable a
balance to be struck between regional and national needs and resources
at all levels.

This process, which was initiated for experimental purposes by the
French Commissariat au Plan, should be extended and complemented.

In agriculture and industry a similar planning effort should be made
for each branch, based on longterm development programmes and a
quantitative and qualitative manpower policy.

And, still further, and going beyond the strict limits a scientific
and technical personnel, in the spirit of the first part of this conclusion,
requiring the existence of a flcompletel, man studies should also be under
taken in the area of each of the divisions of society we mentioned. In
1966, man cannot be regarded as a m'ere,producer or consumer, but
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as a more or less conscious or willing member of each of the bodies
we described, all of which reserve to be studied.

Facilities and achievements

Once these needs have been determined, action must be coordinated
as a whole, particularly concerning facilities and methods, and the exam
ples of the two industries discussed above show that proposed research
must be general in scope. The conditions required for training and adapt.
ing scientific and technical personnel are so numerous and imperaVve
that experiments cannot be renewed too frequently. It is essential lo pro
vide fortuns where such experiences can be compared, perhaps first
of an by occupatlions or main sectors of activity, but soon thereafter at
national and international level. Lastly, it is important to set up pedago
gical documentation, research and pilot centres with the object of defining
and developing with all possible speed a general policy fo:.- adapting
methods to different mentalities and needs.

In this connection, and without digressing too far, we can perhaps
comment on the part to be played by the University. Should it be o.nly
the place for developing a.nd communicating knowledge? Should it be no
more than the means of promoting and propagating information? Should its
professors and instructors be content simply to lecture? Should it be no
more than the meeting place for men who have "something to say", who
deal with the basic components of education, who think about teaching
principles and techniques, or should it at all times also consists a "peda
gogical service", that is, itself be the instrument through which knowledge
is made available and transmitted, and which regulates the learning
process?

It is quite clear that this will be its role in imparting the basic
notions needed by every child or adolescent in the course of his schooling
but apart from this teaching task, should it also be assigned the job of
educating? Should it, in its present or future form, be directed by the
family or by other social groups to train the men, citizens and students
who are to share in the world I s activities? Should it, for example , be
allotted the task of initiating the student to community life, as by allowing
him to share some part of school responsibilities, whether from the aspect
of discipline, regulation of the learning process, or material classroom
and boarding facilities?

Will it be no more than a "source of knowledge" where adults are
ccncerned, or will it be no more than share the distaibution of this know
ledge with the leaders or members of different social groups, and will it
be a leading associate and prime mover in all existing community groups?
This is an important question, and one for which we believe a decision
is needed in view of the strong danger of a "monopoly of ideas" and the
grave consequences this would entail.

From a more immediate and practical angle, might not the assign
ment of such a heavy load to the University be detrimental to the quality
of its service and mar its independence? Since it would be implicated,
so to speak, in the material success of the various bodies and social
groups receiving specific assistance, would it not thus become unduly
involved in their everyday life, which is!in fact a more or less acute
but constant struggle? Would it not thus be" compelled to run useless risks?
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Yet the very success of teaching hinges on a confrontation with the
facts; training in all its forms must develop alongside the world for which
it is provided. Such a process of confrontation, evolution and awareness,
and the adaptation of learning methods and changes of attitude to the realm
of fact the student by seeing how the information imparted can be assi
milated so as to meet real needs, and the teacher by assessing the
benefit derived by the student for a given social group from the ulessonsil
he teaches these are what make the value of basic or retraining. In
this respect, the connection between the University and industry, the
community and leisure must apparently be a close and permanent one.

Are these two requirements totally irreconcilabl, ? Actually, while
some close contact with the various groups of society is necessary for
its corporeal existence, the University should reniain an outsider, as
it were. Bui,: it should be available for assistance to these groups. In
our industrial communities man must seek out his own equiibrum, and
this can be achieved only by slow degrees, by constant, considered
actions based on knowledge received from each of the social bodies to
which he belongs. The mission of the University might be to inform,
instruct and help all such groups in their education function. Its capacity
for so doing will come from its availability and from incessant contact
with the ideas formulated by all the social segments which go to make up
our daily universe.
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CONTINUING EDUCATION FOR ENGINEERS
AND SCIENTISTS

by John K. Wolfe
(General Electric Co., USA)

I. Problems of Permanent Education

Introduction

P rofessional obsolescence is a highly personal disease , and the
extent to which it can be avoided is largely a personal matter. The pro
blexns of obsolescence and retraining of technically trained individuals
must, however, be examined from the viewpoints of industry and the
national welfare as well as of individual engineers and scientists. All
three are vitally concerned that adequate solutions be forthcoming. The
increased complexity of the technical problems with which industry has
to deal, together with the depth of training necessary to undertake them,
poses new problems for induslrial management.

One of the major questions with respect to the responsiveness of
scientists and engineers to new conditions has to do with what has come
to be called the knowledge explosion. Many observers have even expressed
concern as to whether the teaching faculties of the universities are in
fact responding sufficient/7 to the rapidly increased rate of change in the
body of knowledge itself, it is more true than ever before that new know
ledge will soon make existing knowledge and existing specialized skilln
inadequate and obsolete.
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Individuals at various levels and in particular fields will have differ
ing rates of prospective obsolescence. Professor Theodore Schultz
(University of Chicago) has suggested the following order of decreasing
obsolescence:

1. Vocational and job skills;
2. Knowledge of principles and theories;
3. Ability to solve problems and develop analytical tools;
4. Ability to keep on led-Ring.

Vocational skills will b, =.3.e most rapidly obsolete by the advances
in science and technology anc evren the principles of science which are
now accepted are undergoing :-.errection and change more rapidly than
ever before. It is only problemsolving ability, and the capability to go
on with onets education that Il be least stztfect to obsolescence and
most useful throughout life.

The most useful a.nd basic skills derived from a liberal or
general education appear to b ,1e ability:

to perceive problems al-1 solve them;
to understand people, :-mmunicate and deal with them;
to 7ganize and struc. r-,--e data into an orderly pattern;
to utilize one I s own time in the most effective manner..

Prom the standpoint of the individual engineer and scientist, about
20 per cent of his time must be spent in retraining to maintain a cons
tant level of competency. This estimate is based on approximations of
newknowledge generation ;it about 10 per cent year, coupled with a loss
of unused knowledge (also about 10 per cent per year) . With increasing
amounts of the gross national product directed to research and develop
ment, the national interest demands increased effectiveness per man.

Since the largest segment of engineers and scientists is employed
in industry and the salaries of these employees make up the largest seg
ment of a research and development costh, industry must examine all
methods to rx...i.ke technical employees more effective. Continuing education
provides such a method, which is the more necessary because of man
power shortages in most engineering fields.

It is now well established thrq continuing education for professional
engineers and scientists is a necessity :for both the development of the
individual and the stxcessful operation of the technically oriented company.
An unfortunate pattern for many professional people has involved a 5-10
year educational lag following industrial employment. When faced with
this problem the engineer may have a very difficult time regaining his
expertness. Over the past years science graduates un the United States
have fared somewhat better than engineer.s, but now both groups appear
fully alerted to the problem ahead. Electrical engineers, with their rela
tively sound background of science a.nd mathematics and forwardlooking
curricula, have experienced more satisfactory adjustment to technological
change than other fields of engineerin .
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Changing social involvement

Another imports..nt factor is the nature of the changing environment
in which the scientist or engineer finds himself. Traditionally, he haa
been able to isolate individual problems, solve them and pass along solu-
tions to others in the social structure for implementation. In our highly
technical society, it is necessary for the professional technical man to go
much further in implementing the solutions to problems as well as to con-
sider the new problems he generates involving complex situations. Corn-.
puters and automation represent typical examples of rapidly changing fields
in which the engineer becomes heavily involved -w-l-th several segments of
society.

The nature of our technical problems is also changing. Instead of
things yield to mathematical analysis and tests we are increasin6ly forced
to consider people, political implications, social policies with many rules
decadent in principle and outmoded. The engineer or scientist in autoxna-
tion, nuclear power, or air and water pollution, must, by necessity,
involve himself with the impact of these problems on society. While the
problems of the past have frequently been attached indep:Fridentiy, present
and fixture problems must be treated on a "Systems" or operations ana-
lysis basis.

Role of the technical societies

American engineering societies are becoming active in bringing this
need to the attention of members. The Engineers Council for Professional
Development (ECPD) has prepared a brochure entitled "The First Five
Years" - a series of bulletins presenting facts and information with per-
sonal appraisal and motivation the key.

The programme prepared by the ECPD Committee offers an oppor-
tunity for employers, colleges, and the engineering societies to co--operate
in making a definite contribution to the professional development of the
engineer after graduation. For the guidance of young engineers and their
counsellors, the following Six-Point Programme i. suggested for consi-
deration during the "First Five Years":

1. Orientation and Training in Industry;
2. Continued Education;
3. Integration into the Community;
4. Professional Identification;
5. Self-Appraisal;
6 . Selected Reading.

It is essential at the outset to consider any personal programme in rela-
tion to the opportunities in each of these areas.

The Committee further states that any professional development pro-
graxnme must recognize three separate and distinct factors of community
life which contribute to providing the favourable climate necessary- for
optimum professional growth. These are:
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1. The industry-employer group;
2 . Engineering so cieties ;
3. The institu--cns of higher learning.

Each is related to several points o.2 the programme, but the support of
all three is needed for a well-rounded programme. The ena=loyer in
particular has a spacial interest in the professional growth the engineer.
There is always a shortage ol top-flight personnel. One in,- zrtant solu-
tion lies in bringing capable young men up thro---.gh ae orge sation by
helping them develo,D their capacities to the utmcst. The -.test asset
of any enterprise its capable and well-trained people.

Ar active c--7---:_mission called the Advisory Council on 'ontinuing
Studies for Engi-_-_earing Education has been formed. Under ,ne chair-
manship of Profesor Ernst Weber, President of the Polyte-chnic Institute
of Brooklyn, the zaroup represents the Engineers! Council r Professional
IDevelopment, the Engineers! Toint Council, the National Sc-ziety of Pro-
fessional Engineers, as well as the American Society for Engineering
Education.

This Soint Advisory Committee on Continuing Eliginearing Studies
was formed to examine the extent to which the major sect, re of our
technological economy believed in, or were planning for ca,rrying out,
new programmes for updating the technical knowledge of experienced
engineers. An equally important charter to the committee was that of
defining or refining a concept of continuing engineering studies that would
utilize the strengths of four major !!Task!! areas (Industry, Government,
Academic Institutions, and Engineering Societies) so each would supple-
ment and reinforce rather than compete with the other.

Implicit within the committee report, such a concept does emerge.
Grunpsed here is a new advance in learning, of such magnitude as to
accommodate and require the beat of professional educators, the most
competent of industrial and government tutors, and the communications
network of our well-organized engineering societies. Unlike traditional
education, where each course is built up on its predecessor, independent
selfsustaining modules of learning need to be developed. The presenta-
tkon of this knowledge, in the classroom or via the teaching machine or
through whatever mode is most suitable, will place extreme demands
upon the teacher or course developer. He wilt now have to link the en-
gineering theory of a decade ago with today's engineering science. He
will also have to render understandable the increasingly complex new
ideas, concepts, and methods of analysis and synthesis. And he will
have to distil the true technical essence from burgeoning areas of engi-
neering and science.

This new educational domain, involving men in their mid-career
years, will raise questions of substantial release time, sabbatical leaves
for selected industrial staff, the utilisation of our best engineering teachers
to develop and teach new programmes during the summer months, and
the creation and dissemination of tutorial material by the engineering so-
cieties.

A few of the problems mentioned but still unsolved include; motiva-
tion of the individual, the evaluation of both the teaching capacity of the
programmes and the learning potential of participants and, finally, the
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allimportant question of coat. However, none these is insurmon ble
if we become convinced that continuing engineer_ eg studies are ease
for the future vitality of the profession.

Copies of the Joint Advisory Committee r )ort are available n_
from the Engineering Council for Professional evelopment (ECPD
New York City. Other technical societies have nore specific progr
of continuing education with recommended courses of study in spec/6.i_
fields of interest. One of the most popular of str-7h studies is the "U.,--s
of the Computer in Modern Engineering Practice

Role of the Company

The role of industry in continuing education has been a mor: :-Dm
plex one. Many companies provide training courses for engineers to
assist them to become familiar with industrial practice immediately ut
graduation. Most of these courses have involved formal study, usua.L----
on the company site, with practical work experience in an industrial en
vironment. Many of the larger more experienced firms have longesta
blished company training courses for young engineering and science gra
duates, -usually organized along functional lines serving engineering,
nelacturing, marketing as well as installation and service. These courses
fill a definite need in the educational process to ensure a smooth transi
tion from the university to industry.

A recent trend has been for industry to help finance parttime study
for the engineer or scientist after (and sometimes during) working hours
in a nearby university, college, or technical institute. Some a these are
referred to as "tuitionrefund programmes" in which the engineer enrols
in the nearby university of this choice; registers for the desired courses
and pays his own tuition charges. Upon successful completion of the
course requirements with a passing grade, the company will refund to
him the cost a tuition and books. Some companies have paid for this
tuition only upon completion of degree requirements. The incentive to
complete the course satisfactorily is an important factor since larger per
centages complete courses under this plan than under the earlier proce
dure of advancing tuition costs and expenses at the time of enrolment.

A recent survey showed that 80 per cent throughout of the American
companies questioned have formal tuitionpayment plans. Seventyseven
per cent insist that study be in ECPIDaccredited schools. Participation
by eligible employees in these university courses ve-ries from company
to company, with an average of 6-7 per cent being involved, the highest
rate of participation being about 20 per cent. In my own company be
tween 10 and 12 per cent of our engineers are involved in tuitionrefund
prograxnmes, and about 25 per cent are involved an internal company
courses. 36 per cent of our technical people are engaged in some kind
a continuing course.

Role of the University

Basic questions have often been asked as to whether it is proper
for the university to become involved with off--campus education. Indeed,



some have raised the question of whether the re-training of engineers
and scientists is a university problem at all. While some of our univer-
sities have little or no participation in these programmes, the rnajol_ty do
have courses in which experienced engineers can participate. Some uni-
versities have fairly complete programmes in off-campus education. A.
most recent example is Northwestern University, which has published a
leaflet giving the curricula available, speci5c courses and other informa-
tion. It is a natural extension of their undergraduate co.-operative pro-
gramme (similar to the sandwich programme at British colleges of ad-
vanced technology).

Sabbatical leaves on the university campus for practising engineers
in industry have been proposed as a solution, bui the number of people
concerned to date has been small and therefore the leaves have had
little effect as a general solution. Scientists and engineers from industry
are being used in increasing numbers to teach all or portions of univer-
sity courses. Often these individuals have faculty appointments as lectu-
rers or adjunct professors. The value to the educational institution is
apparentsand the individual adds to his own competency when he expands
and updates his own knowledge preparatory to the teaching. In most
such instances, the teacher learns as much or more than the student. A
new programme has recently been started under the sponsorship of the
Ford Fo.nadation providing for a yearis work in industry for university-
faculty members giving knowledge of design and synthesis in an industrial
environment.

Many universities have pointed their basic curriculum toward the
development of continuing education as an accepted way of life. Institu-
tions of higher learning must direct emphasis toward teaching students to
learn rather than teaching them simply the results of what has been
learned in the past. University departments, in many instances, a.ccept
responsibility to develop courses for periodically upgrading the engineer
who has joined industry. Summer institutes for industrial engineers and
university faculty are becoming increasingly popular. Usually of 6-8
weeks duration, these courses may be as short as two or as long as
twelve weeks.

These special institutes and seminars assume a most important
position in continuing education and their tremendous recent growth is
most encouraging. Some selected examples are available in a folder.
Illustrations selected at random are:

- Matrix calculus and numerical methods with applications to engineer-
ing systems (two-week courses);

- Ellipsometry for the measurement of thin Elms and surfaces
(four-day course);

- Mass spectrometry, theory and application (five-day course);
Corrosion control (three-day session);

- Optimization and stochastic models with applications (two-week
course)

Summer positions in industry for students and fac
great help by providing a learning environxnent, p_LrCs;ularly p,Lrticular
skills in those fields where ...-..dustry must have a rapid progress involving
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heavy capital equipment investments - i.e., computers and informationtheory.
Continuing education for the technician needs much more attentionthan has recently been given. Since job skills become obsolete mostrapidly, the need to maintain expertise in this sub-professional area ismost urgent. Generally there has not been as much educational effort

made for technicians as for professional engineers and scientists.

Management training

An additional role of the company has been to teach engineers and
scientists the unique managerial skills particularly needed if the individualexpects to move into the management of the business. The skills areusually divided into two categories. Th, first course is a highly technical
one covering such particular skills as operation research, system ana-lysis, decision theory and modern concepts of mathematics: all useful inthe management of highly technical phases of business. The second is
directed toward management skills working through people, devoting studyto other business functions such as manufacturing, Enance, sales, union
relations, etc. These skills have been normally outside the educationalecope of the engineer or scientist and can best be provided by theparEcular company involved. In my company, these courses areentitled "professional business management" and. "advances management"courses.

In the Bret category, we havo recently attempted to attack an inte-resting problem concerning engineering managers within our company.
These people, although they began their careers as technical specialists,
have gravitated by virtue of special talent to the work of managing engi-neering operations or laboratories. Many of these men End it difficult to
understand what the younger men around them are talking about - more
particularly,chemists, mathematicians, physicists, or even biologicalscientists. They may even have trouble with young engineers in theirown Be ld.

When he was in the university, the engineer may have had very
good "how-to-do-it" courses, but he Ends many of his new students well-
qualified in quantum mechanics, relativity theory, advanced thermo-dyna-
mice and matrix algebra. He may End that he can scarcely conununicatewith these employees. 1-1,is problem is very different from that of theengineering specialisa who can return to the university and become up..graded in his own particular speciality. None of these programmes is ofmuch use to the engineering manager. He lacks the scientitc background
to take a particular cou.s^se, and he also lacks the time to start at the
beginning to obtai- the necessary framework.

What we considered he needed was something in between
thing which does not exist within the framework of conventional

^ some..
education-so a programme had to be set up under the joint sponsorship of industryand educators. The result was a 6.-week cram course in the Zundaxnentalsof science aad technology. Thirty engineering managers left their jobsand delegated all responsibility for a 6-week period. The result was an

intensive course taught by university-faculty and company representatives.Copies of the subjects and curriculum are available for reference. Thegenesis of such programmes was due to universities having an awareness
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of the need or to industry itself, or to the joint efforts of the two institu-
tions in evolving an effective combined venture

The training of engineers for general management requires a cora-
pletely different format, such as that of our advanced management cour.-

e s .
These particular courses in General Electric have been provided

through an eleven to thirteen-week syllabus at the Advanced Management
Institute in Crotonville, New York, where the manager is in residence
throughout the course. He roust completely delegate his Company work
for this period and become a full-time student. Emphasis is placed on
the multi-functional management of the business enterprise. The class is
made up largely of functional managers with an average of about 15 to
20 years of industrial experience (average a.ge about 42). The curricu-
lum is broad, emphasizing basic management principles illustrated by the
case study method. To date, a.bout 1,500 General Electric managers
have taken this course of study.

For American business, education has come to take on a wider
meaning that extends beyond the university's walls. More and more we
see education as a continuing part of the job, especially at the higher
managerial levels. I do not mean this only in the sense that every chall-
enging job is itself an educational experience, though this, too, is true
and relevant. But I also mean that more or less formalized educational
programmes become a continuing responsibility for the manager who
wishes to keep himself growing with the job. The President of Brookings
Institution recently warned a conference on adult education that the pur-
suit of knowledge is no longer the sole province of the scholar, but is
now a.n equal obligation of the practitioner, whether doctor, engineer,
or businessman. Dr. Calkins stated:

"Experience on the job which once was thought to be the one xnethod
of preparing men for broader responsibilities 3.5 clearly no longer
enough. An understanding of melds beyond one's speciality is in-
cres.singly necessary".

In recognition of this relatity, many companies have grown into
being major educational institutions in an industrial setting. At General
Electric, our rough estimate is that one in every eight company employees
is taking some kind a training or education course, equipping himself to
qualify for advancement. More than one-third Of our technical college
graduates (B.S. degree or higher) are taking advantage of a.t least oneof these education courses.

Companies have usually either assumed the complete expense of
re-training or continuing the education of the engineer or paid a large
part of it. Many companies have paid full salaries for periods of absence
for study courses. Usually there has been no difficulty for expenditures
of industrial funds for the particularly talented and creative individual,
but to provide such training for larger segments of the technical poptila-
lion with more modest capabilities has been more difficult. The time taken
from active work and increased company expenses have been real deter-
rents to the expansion of such programmes.

The re-training of technical employees has been notably unsuccess-
ful when the gap between the background of knowledge and the nex sub-.
ject-matter has been large. Technician re-training in particular must be
very carefully matched to ability.
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Individual limitations

We hear a great deal today implying that the employer or the college
should be the prime mover in maintaining engineering fitness. It is more
in keeping with our concepts of initiative to stress what the individual
can do for himself. The engineer could well generate his own programm.e
of self development by being alert at every stage of his career to changes
in technology which could have a serious bearing on his career and con
sider what his own actions should be. These could range from filling in
with the new knowledge so that he is prepared to meet the competition
of more recent and bettertrained graduates, through trying to blend the
newer knowledge into his current work, to deliberately taking action
leading to a new career in what he concludes is the expanding technical
field. In short, he should avoid letting conditions deteriorate to the pcint
where obsolescence has made the return doubly difficult.

His next concern is to determine what he can do to maintain this
competence. The most obvious way is to use the vast resources avail
able through the engineering and. scientific journals with their records of
meetings of technical societies. The meetings, congresses, and technical
conferences of these societies provide opportunity for personal contacts
and discussions between those with specialized interests. The outpouring
of technical books represents another fertile source of help, particularly
if the reader has the requisite mathematical background needed to use
them. The stimulation we get from professional associates within our
individual companies is a powerful factor in keeping up to date. Compe
tition is another factor, whether it is individual or industrywide.

Much can be accomplished by the individual after he takes stock of
all the above opportunities. His most important consideration may well be
selecting which material is meaningful for him, and then which of many
courses of action he should follow out of all the complexities being offered.
He will undoubtedly turn to hie own industry and to the colleges to helphim expand his professional competence.

P erso nal motivation

A high motivation to continue and sustain an educational programxne
is the of utmost importance. As the engineer leaves school, his family
and social responsibilities increase; demands upon his time become more
intense. While many solutions have been proposed to cover all parts of
the problem, one basic fact stands out as dominant the need to incul
cate the individual science or engineering graduate with the concept of
continuing his own technical education throughout his professional career
to maintain the needed degree of expertness.

Recognition, achievement, responsibility and the work itself are
motivators for the scientist and engineer. The establishment of a close
relationship between completed studies and increased work responsibility
different work assignment and particular forms of recognition should in
crease per,Tonal motivation. Increasing the expectancy of reaching the
objectives of the study programme can also be of significant value in
enhancing the individual's motivation. Participating in advanced degree
programmes rather than taking individual unrelated courses, particularly
during the early stages of one's career, development has generally been
more helpful to motivation.



Without individual motivation, the role of the other segments - the
company, the government, the university and the technical society - can
be of relatively little value.

II. General Electric *LISA - A Case Study

General

The General Electric Company is a large diversilied company,
xnantrEacturing electrical and allied products. Although its operations are
primarily in the 'United States, some 20 per cent of its present business
is abroad. Its total overall business is about six billion dollars, making
it equal to about 1 per cent of the gross national product of the USA.
Its business is characterized by (a) its diversity, and (b) its highly
technicad nature. As an illustration of (a) , General Electric mantdactures
etpripment in 16 of the 21 designated areas of industrial activity. As an
Plusi,ration of (b), its technical competency is shown in the fact that it
employs 27,596 persons with a technical college degree at the bachelor
ev or higher, and 11,503 college graduates at the eame level in non-

technical areas. One in seven of our employees is a college graduate,
and one in ten of our employees is a technical college graduate. The
Company is alao characterized as a rapidly growing one, having doubled
its business each eight to ten years since its, formation in 1892. To

maintain its technical positicn, it is necessary to employ about 2,500 en-
gineers and scientists each year, n d about 800 non technical college

gradtzates.
General Electric feels that a programme of continuing education to

broaden and up date the engineers' technical knowledge and skills is a
necessity. Its engineers and scientists are provided with many opportu-
nities to do this through a variety of educational courses and on-the-jeb
training programmes. To provide this particular case study, detailed
information is given on the education and training of engineers and scien-.
tists for Research and Development as follows. The programme of edu-
cation and training for technical employees falls into three categories:

- Specilic Courses;
- Educational Assistance Programmes;
- On-the-Sob Training Programmes.
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Specific Courses

1. Advanced Course in Engineering

(a) Doctoral Prcgranime
A four-year programme which teaches advanced theoretical Con

cepts and analytical teohniq-aes as the graduate level, and provides ex-
perience in applying them to the solution of practical engineering problems.
It combines Company-taught courses with resident college graduate study
and job-oriented thesis, and culminates in the award of the doctoral de-
gree by the participating colleges (Polytechnic Institute of Brooklyn and
Rensselaer Polytechnic Institute, Troy, NY.). Participants are on full
salary, with all costs paid by the Company.

A-Class (First Year) - One four-hour class per week on Company
time for 32 weeks phis approximately 20 hours per week homework.
Empnasizes application of engineering knowledge and analytical techniques,
approach to problem solving, and learning to think from fundamentals.
Starts mid-September. A-Class locations will be: Daytona Beach, Fla.;Erie, Pa.; Evendale, Ohio; Huntsville, Ala.; Philadelphia, Pa.; San
Jose, Calif.; Schenectady, NY.; Utica, NY.

B-and C-Classes (Second and Third Year) - Two consecutive class
days per month at Schenectady, with homework of a project nature em-
phasizing solution of actual engineering problems, Options in Electrical,
Mechanical, and Systems Engineering. Participants commute from their
plant location.

College_Residence - Three summer periods of seven and a half weeks
residence at Polytechnic Institute of Brooklyn Graduate Center, Farming-dale, involves eight credit hours each session in courses fromone of tbe three fields of speciality (Electrical, Mechanical, Systems).

Thesis - Based on a project which is part of the manta normal work
in the Company ani at the same time meets the standards of the partici-
pating college for significant original work by the individual. In this por-
tion of the programme each student has a University faculty member ashis thesis adviser.

Participants - Qualified engineers and scientists interestc-d in graduate-
level education in advance engineering and analytical techniques. A-Class
selections are based on interview, solution to an entra-cn problem, and
college record. B-Class and college session participants are normally
selected from successful A-Class graduates on the basis of interest and
class and ;fob performance. Men who have already taken engineering
courses at the graduate level or who hold an advanced degree may enter
the programme with advanced standing. In some cases, holders of an
MS degree may skip the A-Class and first college session, entering the
programme at the beginning of the B-Class. In other cases, some of
the college session courses may be omitted or others substituted.
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(b) Master's Degree Options
Men not completing the doctoral portion of the programme can uti-

lize portions of it to obtain a Master's degree. For example, the pro-
gramme can left at the end of the C-Class with a Masters degree
awarded by the participating college, as well as an Advanced Course
key and certificate awarded by the Company. In another case, an expe-
rimental arrangement with Rensselaer Polytechnic fnstitute provides for
granting academic credit toward a Master's degree for the A-Class and
portions of the B- and C-Classes, the remaining credits being obte.tned
from Rensselaer Polytechnic Institute courses. This programme consists
of the following elements:

(i) The A-Class

(ii) Six three-hour courses at Rensselaer
Polytechnic Institute

(iii) Six additional semester hours by one of
the following alternatives: . .

- The complete B-Class
Engineering application portions of
B- a,nd C.-Classes

- A -thesis
- Two three-hour courses at Rensselaer

Polytechnic Institute

Credit
6 semester-hours

18 semester-hours

6 semester-hours

30 semester-hours

(c) Non-Degree Options Programme
A. modified version of the Advanced Course involving only the A-,

E-, and C-Classes is available in two locadons - San Tose, California,
a.nd Utica-Syracuse, NY. This programme dispenses with the college
sessions. The A-Cla-so is common to the Doctoral Programme, but the
B- and C-Classes are modified to compensate for lack of the college
session material. They- meet once a week on the same schedule as the
A-C1ass.

2. Creative Engineering Course

(a) Schenectady
A. 32-week programme of lectures, tours, reading and problem

solving in a wide range of subjects, designed to provide an horizon-broad-
ening experience both in technology and in its social and economic im-
plications, as well as insight into opportunities for innovation and an under-
standing of the creative approach. One seven-hour clasa every other
week on Company time, plus five to ten hours per weeK home prepara-
tion.
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Content
C re ativity Studies 3 sessionsReview of Modern Technologies 5 sessionsTours of Company Laboratories 4 sessions
Economic and Business Implications 1-1/2 sessionsProjects and Presentations 2-1/2 sessions
Participants - Development, Design and Manufacturing Engineers withfive or more yearst experience, from departments within reasonable
access of Schenectady, on the basis of managerial selection.

(b) Chicago
The second year of a two-year course in creative engineering for

young engineers, designed to provide appreciation of the creative processand experience in the practical solution of real design problems. This
second year concentrates on the mathematics and other analytical toolsneeded properly to evaluate proposed (conceptual) solutions. One four-
hour class per v...ek for 32 weeks in Company time.

OcAllin:=

Engineering Fundamentals, Mathern.atical Tools,
and Analytical Techniques 12 weeks

Engineering Relaticnships with Other Functions 2 weeks
Creative Approach - Problems and Semiaar 10 weeksProjects and Presentations 8 weeks

Pa.rticipants - Technical personnel in all functions, from departments in
or near Chicugo, who have previously completed the first year cf thecourse.

3. Modern Engineering Course

A highly concentrated six-week (full time) lecture and reading pro-
gramme designed to bring managers and experienced technical personnelup to date on pertinent and recent developments in fields of mathematics,
physics, materials, and technology which have a direct and dominating
influence on modern engineering. The intention is to create an under-
standing and sound appreciation of important new scientific and engineer-
ing concepts and their applicability rather than a. detailed working know-ledge. Given twice a year, in the spring and autumn.
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Otitline

Mathexnatics

Set Theory
Matr'x Algebra
Calculus
Complex Variables
Differential Equations
Vector Analysis
Numerical Analysis
Operational Transfo rms
Statistics and Probability
Decision Theory
Statistical Mechanics

Mechanics

Thermodynamics
Energy Conversion
Stress Concepts
Transport Phenomena
Buckling Analysis
Vibration Analysis
Shock Analysis

Systems
Circuit Analysis and Analogs
Information and Noise
Modulation Systems
Linear Systems
Feedback Theory
Root Locus Techniques
Frequency Response
Computers

Physics
structure Radio-

Particles and
Cosmic Rays

Relativity
Electricity and Magnetism

Statics Dynamics, Waves,
Currents, Plasmas

Quantum Mechanics

Materials
Metals
Ceramics
P olymers
Properties

Electric 1, Mechanical,
Therm
Optical, Magnetic

General
Value of Money
Value of Experiment
Encoding of Knowledge
Tree of Decision
Market Approaches
Modern E conomics

Participants - Engineering managers and technical leaders by management
appointment. Usually about. age 35-40 with 5-10 years technical manage-
ment experience (and an average of 15-20 years total industr'n' expe-
rience) .

4. Specialized Technical Courses

Courses in a great variety of specific technical subjects of interest
to their employees are developed and presented by xnany individuals
departments. In multidepartm_nt locations it s usually possible for people
from several departments to join in the same class. Depending on the
nature of the subject, such courses may be from a few weeks to a year
or more in duration, either all or in part on Company time, or entirely
after hours. Normally, they are at no cost to participants, and partici-
pation is in most cases voluntary.
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A recent survey showed educational activity of this nature in the
Company at a rate of over 5,600 man-courses per year. The most pc)...
pular general subject areas include:

Computers
Mathematics
Transistors and Semiconduc-

tors
Electrical Engineering

and Electronics
Materials and Metallurgy

Reliability and

Mechanical Engineering and
Design

Servomechanisms and Control
Nuclear Engineering
Mechanics
Systems Engineering
Physics

Oirality Control

Participants - Generally available to a.ny technical employee. Course
availability generally dependent on the demand, and on availability of a
competent instructor.

5. Non-Technical Courses

Courses in non-technical sitbjects are frequently available in most
departments on the same basis as described for Specialized Technical
Courses. The most popular subject areas include:

Planning and Scheduling
(PERT)

Orientation Courses
Technical Writing

1. Tuition Refund

Effective Presentation
E3usinesS Management
Creativity

Educational Assistance ProLrammes

A programme to encourage eMPloyees to further their education
and training through additional academic work by refunding all or part
of the cost of tuition and other expenses. To be eligible for tuition refund,
a course must be given by a recognized educational institution and be
directly related to the employee's present or anticipated field of work
(or be a required course in a Programme leading to a degree appropriate
to his field of work) . Preferably, courses should be scheduled after
working hours, but where this is not practical, reasonable time off from
work may be granted without losu of pay. Special arrangements can
usually be negotiated if excessive absence from work will be necessary.

Refunds are granted only after successful completion of the course (s)
involved. The amount of the refund and the expense items that may be
included are at the discretion of the department manager, and may be
scaled according to academic achievement. Employees should obtain
approval to apply for reimbursement before enrolling in the course, and
should determine at that time the basis on which it will be made.
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Participants - Any Company employee is eligible, provided prior mana-
gement approval is obtained.

2. Honours Graduate Study

A programme for highly qualified technical employees consisting of
part-time study at a recogni.zed academic institution for the purpose of
obtaining an advanced engineering or science degree (MS or doctorate )
See Honours Graduate Study Programmes are generally established on
an individual basis to meet the needs of the person(s) involved. Hence
there may be wide variations in the programme content, the amount of
time required away fres= work, and the resulting financial arrangements
that are established. However, the following basic standards apply.

(a) The Programme should start at graduate level and lead to an
advanced degree of recognized standing.

(b) It should be related to the field in which the employee is or
will be working.

(c) The graduate school should be of high quality, capable of
challenging students of the calibre selected.

(d) Students must meet the criteria for acceptance by the graduate
school as a candidate for the degree, and take the responsibi-
lity for gaining admission to the school on that basis.

(e) The Progra.nme should be carried out on a continuous basis
and at a reasonably brisk pace, normally at not less than
six credit hours per semester.

(f) Students should meet continuing high standards of academic
performance. An average of B or better with no more than
one C is appropriate.

Participants - Selected technical pers..mnel qualified k, undertake advanced
degree work at a high level of academic performance, and for whom an
advanced degree or tne educational experience involved is judged to be
desirable in his work.

Graduates of the A-Class might look to this programme as an
alternative avenue to a Masters degree, and at some schools obtain
academic credit for the A-Class toward the degree.

3. Educational Leaves of Absence

Qualified employees may obtain a leave of absence for a reasonable
period to pursue a job related to educational programme on a full-time
basis. Leaves of absence are without pay or service credit, but serve
to protect credits for prior service. Employees on leave of absence may
also select to maintain their Company group insurance during the absence.
In addition, depending on individual cases, the Company may assist finan-
thally through refund of tuition costs and/or payment of a living allowance.
A living allowance, if granted, might be expected to approximate the
amount of typical stipends associated with graduate fellowships.
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Participants - Employees with two years or more of service who have
demonstrated a high level of value to the Company through their perform-
ance. (Employees not meeting these conditions who terminate their ser-
vice for educational purposes may have prior service restored provided
they return promptly after completing the educational programme).

4. Educational Loans

'Under this programme Department Managers are authorized to
make loans to employees for full-time college study by either the emplo-
yee or his children. The loans may be for any amount up to $1,000 a
year per student in any calendar year, with a maximum total outstanding
of $4,000 for any one student and $8,900 for any one employee. Interest
is charged on the loans (currently at 4-1/2 per cent) , and repayment
may be made by payroll deduction.

Participants - Employees with at least one yearts continuous service,
and with management approval (plus certain other categories of former
employees or their children).

On-the-Job Training P rogrammes

1. Product Engineering Programme

A programme a product engineering work assignments for young
engineers to acquaint them with this type of work and with the Company.
Administered by Engineering Services, the programme provides for
three six-month assignments in different product departments during which
the trainee works directly for or in close association with leading en-
gineers in their field. Assignments are in industrial, utility, and :on-
sumer product areas and are designed to maximize the programme
memberts cont,.-ibt.dion to all phases of product development and design.
While not formally a part a the programme, the same educational oppor-
tunities are available to trainees as to other engineers. Assignments are
available in thirty-two different departments. Off-programme placement
may be anywhere in the Company, although preference is given to the
participating departments.

Participants - Newly hired electrical or mechanical engineers (or eqtri-
valent) at the BS or MS level. Trainees normally are hired ote the
campus directly into the Programme.

2. Division Rotating Programmes

There are several rotating assignment programmes operating to
meet the training needs of deparments within a single Division. In general,
they are intended for new employees, recently graduated, and consist of
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three to four different work assi-unents of from four to six months,
frequently in as many different departments. Some include assignments
in both aTrigineering and Manufacturing. They may or may not include
formal educational activities. Offprogramme placement is normally within
the Division involved.

3. Department Rotating Programmes

Many departments of the Company operate rotating training pro
grammes of their own for their newly hired engineers. These program
mes are specialized in the particular product line and most frequently
are at a single Company location.

Motivation Particular effort is made toward the selfmotivation of the
individual technical man by means of 4wo specific management methods.
First, tuition refund programmes have involved the payment of educational
expensee only after satisfactory completion of a specific course with a
passing grade. The technical man must initially finance this venture and
then be reimbursed later. Trials using differing techniques of financing
have shown the refund method to have the highest motivating influence.

Second, and perhaps most important, is the role of periodic eva
luation of the manIs performance. Increased depth of challenge on regu
lar work assignment must keep pace with increasing technical competence.
It is also important that compensation be increased proportionately. Fre
quently, transfers from specific plant locations are necessary to keep pace
with the increased competence of the individual. Further motivation is
provided by publicity, , locally and with professional societies, when ad
vanced degrees are obtained in these programmes.
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C. INSTITUTIONAL ASPECTS OF
THE DEVELOPMENT OF NATIONAL POLICIES

THE GROWTH AND COORDINATION OF SCIENTIFIC
AND TECHNICAL MANPOWER STUDIES IN THE

UNITEDKINGDOM

by G. J. Spence
Joint Secretary Committee on Manpower

Resources for Science and Technology, Unated Kingdom

0 riains

Studies of supply and demand for highly qualified manpower in
science and technology began in December, 1945, as the result of the
immediate need to make good the wartime restric dons in university out
put and tj meet the needs of industries which we reconstructed after
the 1939/45 war. The subject was first studied in relation to scientists
only in the "Barlow Reportn on Scientific Manpower of 1946 (Cmd. 6824).
In this report an actuarial technique was used successfully to estimate
the existing capital of scientists. The Barlow Committee also estimated
the increase in the output from universities which would be necessary
to meet demand.

In December 1950 the Committee on Scientific Manpower was
established under the Chairmanship of Sir Solly Zuckerman with the
following terms of reference:

. ,
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"To of,xxxly the future needs of scientific and technological manpower
for employment both at home and abroad and to report to the
Advisory Council on Scientific Policy from time to time".

In 1952 the Committee published its first report on sciontific and techno
logical manpower, but this was a qualitative and not a quantitative survey
as the statistical basis for a survey of scientists and technologists in
employment did not at that time exist.

Early quantitative surveys

The first survey of employment was undertaken in 1956 and since
that year has been repeated on a triennial basis. .A-s a result of the
1956 survey, the Committee on Scientific Manpower calculated that the
annual output of qualified scientists and engineers in the UK., which
was then about 10,000 a year, would need to be doubled by 1970. The
Government accepted this recommendation and the response from insti
tutions of higher education was such that an output of 20,000 a year was
achieved by 1965. Of this total, approximately half were sientists a
higher proportion than in most other countries.

As early as 1956, the Committee on Scientific Manpower made
broad assumptions about the relationship between the output of industries
and their employrn.ent of qualified manpower, and in a report in 1961
(Crnd. 1490 The LongTerm Demand for Scientific Manpower) showed
the possibilities of estimating needs for qualified manpower by taking
account of the probable changes in the ratio between total employment
and the employment of scientist, and technologists and the growth of the
industry. Preliminary results from the 1965 survey of scientific and tech
nological manpower have shown that this forecasting procedure gave good
results. Other attempts to relate demand for highly qualified manpower
to econcroetric models constructed for the purpose of measuring economic
growth were less successful a the first attempt but this approach is very
promising and will be pursued with the help of the Ministry of Technology.
14 1962, a high proportion of scientists and technologists in manufacturing
industry (37 %) were engaged in research and development and hence
were contributing to productivity only at one remove and over a very
variable period. Attempts to quantify either the timelags involved or the
relationship between the input into research and development and the out
ptxt in the form of increased production have not yet been sufficiently
studied, but study of the many problems involved is conhnuing.

The opportunity was taken to incorporate in the special 10 per cent
sample questionnaire of the 1961 Census of Population a question about
scientific and technological qualifications so as to provide a second source
of statistical information on the numbers of scientists and technologists in
employment, whether as professional "scientists" or in other occupations.
The results of the Census confirmed that the numbers employed in those
sectors of employment which it had noi, been practicable to cover by the
triennial surveys were larger than had hitherto been shown in the
Reports, partly because of "nonscientific" employment, and the opportu
nity was taken in the 1962 Manpower Survey to reconcile the results
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(Cmd. 2146, Table 2, Page 11). It is provisionally estimated that at the
Present time there are about 300,000 qualified scientists and technologists
in employment or as graduate students or research workers in the UK.

L ate r organisation

Until October 1964, studies of scientific and technological manpower
had been coordinated by the office of the Minister for Science, and
latterly the Department of Education and Sclence; the statistical work
had, been shared between many Departments. In particular, the Ministry
of Labour undertook to supply the basic statistics of employment through
the triennial surveys of scientist and technologists while the work ol
analysis was carried out in the Central Statistical Offi.ce. The Committee
on Scientific Manpower had a Technical SubCommittee under the Chair.-
manship of Sir H. Campion to assist it in its task and this ensured
satisfactory Departmental coordination.

Present organisation for scientific and technological manpower policy

At the end of 1964, following the change of Government, the
Ministry of Technology was established to encourage advanced technology
in British industry; in addition, the Ministry assumed those of the respon
sthilities of the former DeparLnnant for Scientific and Industrial Research
which related to the furtherance of technology in industry. New arrange
ments were thereupon made to coordinate the study of scientific and
technological manpower under the joint auspices of the Ministry of
Technology and the Department of Education and Science. A new Com
mittee, the Committee on Manpower Resources for Science and Techno
logy, under the Chairmanship of Sir Willis Jackson, was established.

Terms of reference of the Comr on Manpower Resources for
Science and Technology

The terms of reference of the new Committee, supported by the
combined resources of both Departments, were widened to take account
of the concept of the stock of highly qualified manpower as a natural
resource. As the Committee stated in the second paragraph of its report:
nOur function is to advise you on manpower resources for science and
technology. We have interpreted this responsibility to include the effective
use of the whole stock of scientific and technological manpower as well
as the; output of newly qtzalified individuals in relation to employment oppor
tunities. This is because we believe that the deployment within the econo
my of existing scientists and technologists, and their utilisation within any
organisation, demand as careful and urgent consideration a,s aro supply from
the educational systemu.
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The Committee has recently published (Crand. 2800) its first report
on the Scope and Problems of Scientific and Technological Manpower
policy. This report was presented to Parliament by the Secretary of
State for Education and Science and the Minister of Technology.

In the course of its Report, the Committee developed a plan of
work which emphasised that its thinking had progressed considerably
from the enumerations of earlier surveys. It emphasised the importar,ce
of factors bearing upon the choice of scientific and technological sublects
by pupils in schools (reflecting the specialisation which takes place in 6th
forms in the UK); the problem of the match between the educational sys-
tem and the requirements of employers; and the importance of measures
for the effective utilisation of the existing stock of qualified manpower
during the career.

The Committee set out a list of seven sublects for future study:
(a) Implications of long term economic planning for scientific and

technological manpower policy.
(b) Identification of motivations, character, and abilities relevant to

science and technology, and the factors which govern the choice
by individuals of a scientific or technological career.

(c) Identification of the main categories of scientists and technolo-
gists needed by industry and the relationship of industry's
requirements to educational courses.

(d) The extent to which present resources of ability are fully mo-
bilised in the production of scientific and technological manpower.

(e) Problems of effective deployment and utilisation of scientists and
technologists at all stages of their careers, including problems
associated with obsolescence of knowledge and skills; isolation
in small organisations; and inadequate mobility from field to
field within scientific and technological employment.

(1) The relationship between scientists and technologists and their
technical supporting staff.

(g) The migration of scientists end technologists internationally and
within the economy.

In its concluding paragraphs the Committee laid emphasis on the
continued need for moie facilities in science and technology at universities,
for the teaching of science and mathematics in ::chools to be imaginatively
related to their subsequent application; and for attention to the ways in
which the links between employment and education can be fostered,
whether by "sandwich courses", better planning of courses between
employers and education establishments, or by extension of courses for
candidates with experience in employment. The Committee drew attention
to the opportunities now provided in the UK by the establisnment of
Industrial Training Boards.

This Report is a preliminary one and is intended to set the scene
for an interpretation of the 1965 triennial xnanpower survey results. A
report on the latter is in draft and is expected to be published early in
the autumn. A Group under Professor Swann is examiniag in particular
the implications of the data from the survey for scientific policy generally
and in particular the rate of growth of resources for the assistance of
scientific and technological research by ihe Re.,,oarlt Councils.
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Arrangements have been made to coo rdin ate D epartmental work
on these problems under the aegis of the Committee on vithich there are
eight toplevel advisers from industry; six university professors; a trade
unionist; and. representatives from the main Government Departments (1)
with an interest in scientific manpower. A separate committee of officials
has also been appointed to coordinate statistical and other Departmental
work and to assist the main committee. The present membership of theCommittee is given in Appendix B".

The Committee hae initiated -vork in a number of fields; sub
Committees have been set up to deal with the problem of the conversion
of the graduate engineer to a product technologist of direct value to indus
try, the effect of availability of manpower on the desirable rate of growth
of expenditure on science, as mentioned above, and the CemmMee has
contributed to studies on the flow of candidates in science and technology
into universities commissioned by the Council for Scientific Policy. In
all these operations, the Committee has drawn upon Departmental support
as required. In particular, there are close links with the Ministry of
Labour on the implications of the new industrial training arrangements
provided by the Industrial Training Act, which sets uj a contributary
fund from which contributions to the training of highly qua-ified manpower
may be made by Industrial Training Boards set up in each sector of
industry.

Other research

The Committee on Manpower Resources for Science and Technology
is kept in touch with research projects and investigations bearing upon
scientific manpower policy, and a brief bibliography was appended to its
Repo rt. Much of this work is undertaken at universities as part of inde
pendent sociological research, but Government Departments i,ave resotirces
to commission additional studies directly.

(1) Central Statistical Office, Department of Economic -Affairs, Ministry
of Overseas D evelopment, Science Re search Council, Minietry of
Technology, Ministry of Aviation, Department of Education and
Science, Ministry ot Labour, Scottish Education Department, Univer
sity Grants Committe e .
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Appendix A

UNITED KINGDOM PUBLICATIONS ON SCIENTIFIC
AND TE CHNOLOGI CAL MANPOWER POL ICY

"Scientific Manpower" (1946 Crand. 6824). Report of a Committee
appointed by the Lord President of the Council (The "Barlow Report")

"First Report of the Committee on Scientific Manpower" (published as
the fifth Annual Report of the Advisory Council on Scientific Policy,
1952, Cmd. 8561)

"Scientific and Engineering Manpower in Great Britain" (HMSO 1956:
reprinted 1957. (The first triennial survey).) Office of the Lord
President of the Council and Ministry of Labour and National Service.

"Scientific and Engineering Manpower in Great Britain 1959" (Cxnnd. 902)
Advisory Council on Scientific Policy and Committee on Scientific
Manpower.

"The LongTerm Demand for Scientific Manpower" (1961, Cmnd. 1490
Advisory Council on Scientific Policy and Committee on Scientific
Manpower.

"Scientific and Technological Manpower in Great Britain 1962" (Cmnd.
2146). Advisory Council on Scientific Policy and C-mmittee on
S<-'entific Manpower.

ITA Review of the Scope and Problems of Scientific and Technological
Manpower Policy" (1965, Cmnd. 2800). Committee on Manpower
Resources for Science and Technology.

The following publications by the General Register Office dealing with
the 1961 Census of Population are also relevant:

"Great Britain: Scientific and Technological qualifications" (Statistical
Tables derived from the 10 % Sample Survey).

"England and Wales: Occupation and Industry National Summary
T ables" (1965) .
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-A-2pendix B

COMMITTEE ON MANPOWER RESOURCES
FOR SCIENCE AND TECHNOLOGY

Membership

Professor Sir Willis Jackson (Chairman), Professor of Electrical
Engineering, Imperial College of Science and Technology.

Sir Leon Bagrit, Chairman and Managing Director, Elliot Automation
Limited.

Professor J.G. Ball, Professor of Physical Metallurgy, Imperial
College a Science and Technology.

Mr. G. S . Bosworth, Director a Group Personnel S ervices , English
Electric Limited.

Mr. S.L . Bragg, Chief Scientist, Aero Engine Division, RollsRoyce
Lixiited.

Dr. 17 Brook-rnan, Managing Director, Paints Division, Imperial
Cinna1 Industries Limited.

Lord Brown of Machrinhanish (1) , Chairman, Glacier Metal Company
Limited.

Professor F.S. Dainton (2), ViceChancellor, University of Nottingham.
Dr. S.G. Hooker, Technical Director (Aero), Bristol Siddeley

Engines Limited.
Professor S.P. Hutton (3) , Professor a Mechanical Engineering,

University College of South Wales und Monmouthshire.
Dr. F.E. Jones, Managing Director, Mullard Limited.
Professor C. A. Moser, Professor of Social Statisti s , School of

Economics and Political Science, University of London.
Mr. C. H. Orford (4) , Managing Director, , Honeywell Controls :Limited.
Professor Rosenhead, Professor of Applied Mathematics, Universii-,

of Liverpool.

:Resigned on appointment as Minister of State, Board of Trade,
October 1965.
Coopted from the Council for Scientific Policy, April 1965.
Appointed April 1965.
Appointed May, 1965.
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Professor J.R.N. Stone, Leak Professor of Finance and Accounting,
University of Cambridge.

Professor M.M. Swann (1): Professor of Zoology and Dean of
Faculty of Science, University of Edinburgh.

Sir Peter Venables, Vice-Chancellor Designate, Proposed University
of Aston.

Mr. P. Fisher (2), Secretary of the Production Department of the
Trades Union Congress.

The following Government Departments are
Committee:

Central Statistical Office
Ministry of Aviation
D ep a rtment of Economic Affairs
D epartment of Education and Science
Ministry of Labour
Ministry of Overseas Development
Science Research Council
Scottish E duc ratio n D ep.,,rtment
Ministry of Technology
University Grants Committee

Joint Secretaries

rei:resented on the

Mr. S.W. Spain, Ministry of Technology

Mr. G. J . Spence, Department of Education and Science

Since its creation on 4th February, 1965, the Committee has held 14
meetings. It normally meets at least once a -.-3.onth.

(1) Appointed February, 1965.
( 2 ) Appointed March, 1966.
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RECENT INSTITUTIONAL CHANGES
FOR IMPROVED MANPOWER UTILISATION

IN CANADA

by the
Department of Citizenship and Immigration

Ottawa (Canada)

I. Introduction

Tne purpose of this paper is to provide some information about,
recent institutional changes in Canada at the national level concerning
policies for the development of human resources. The utilisation ofhuman resources is a. road problem encompassing many issues and
involving a wide range of institutions within the community, and therefore
requires a comprehensive approach. A new appro ach has recently been
made in Canada by the creation of a new Federal Department of Man
power and Immigration which has been given responsibilities for developing
and administering xnanpower policies and programmes at the national level.

The objectives of manpower policies

The basic aim of manpower policies is to help to chieve the social
and economic objective of improving human welfare by moving towards a
better distribution of manpower in relation to opportunities for employment.
This in turri implies a cluster of related objectives, and the effective
development and application of national policies -to improve the utilisation
of manpower resources requires integration and coordination at the
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national level. General econornic policies and manpo wer policies are
complementary and need to be developed in relation to each other. The
aggregative and non-discriminatory approach of monetary policy has to
be supplemented by more selective techniques such as fiscal measures
and manpower policies in order to deal with particular problems. In
this way manpower policies are pothntially capable of assisting in the
effective attainment of general social and economic objectives.

The problems of marpowe- development relate to both the education
and training and to the use of that trained manpo wer in employment.
Since the strategy of human resource development and utilisation involves
interrelated and overlapping problems, a coordinated and integrated
approach is required. A labour surplus, for example, may be in part
the result of a poorly planned system of formal education and training,
but it may also be the result of ineffective public labour market policies.
In addition to the deterrrdnation of present and fixture requirements for
rnanpovv-er, changes in demand, output and technology, and in occupational
requirements will imply the need for an adaptation of individuals in the
labour force to employment oppo rtunities , while the development of techno-
logy, , the management of the labour force and the growth of the economy
require the best development and utilisation of the human resources of
the community. A more effective matching of supply and demand, i.e. of
people ..ad opportunities, requires an improvement of the labour market
in arder that these dynamic rtite,s:al adjvstments of' the labour force to
employment and of the use a the lab-, force to its capacities may be
made more readily.

The concern with manpower resources, with their development,
with id difying current and 1::ture manpower requirements, and with
their most effective utilisation throughout the community and within parti-
cular agencies and establishments is widely shared in Canada. In the
Canadian institutional setting, the development of effective national man-
power policies necessarily entails collaboration with other agencies such
as the provincial governments, employers and employee organisations.
The Minister of Citizenship and Immigration has said.

11 .. I am convinced that a national manpower policy is a national
problem and can only be dealt with as such. However, this does
not mean that it is a problem to be solved solely by the Federal
Government" (1).

In Canada, although education is constitutionally a responsibility of
the provinces, there is a community of interest between the manpower
authorities and those responsible for the educational system. This had
led to collaboration between the federal and provincial governments in
which the federal government has provided grants towards the cost of
providing facilities for technical and vocational training at the secondary
and post-secondary levels of education. In adult education the federal
and provincial governments are jointly involved in the provision of training
programmes, and the link at this level between educational Idanning and
economic and occupational requirements is particularly close.

(1) Address by the Hon. Sean Marchand, Minister of Citizenship and
Immigration to the Canadian Manufacturers Association, Montreal,
Tune 6, 1966.
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The implementation of manpower policies

A good deal of attention has recently been devoted to contribu
tion that general education and manpower policies can maks ':_eonomic
growth. In its Second _Annual Review, December 196, the Economic
Council of Canadz.. :St.,..ted that the area of greatest need for effective
action is that of manpower arid labour :,narket policies. To this end, a.
number of policies were suggested:

(i) Matching of people and jobs. This entails setting up efficient
labour market faciities and services to promote better operation
of the labour market as a means of more effectively matching
people and jobs.

(ii) Oversupply. The expansion of programmes for training and re
training of the labour force was recommended. It involves
increasing the extent of occupational mobility by means of edu
cation and. training, and retraining new and existing members
of the labour force.

(iii) Information and research. More information is needed on present
and prospective job opportunities by industry, by occupation,
and by area as a basis for matching people and jobs, planning
manpower policies for the future and preventing labour market
imbalances.

(iv) Incentives and assistance to promote geographic mobiliiy. This
would involve economic and noneconomic assistance to worke s
as a means of promoting geographic mobility and alleviating
bottlenecks in the labour marks'.

Basic to the above types of labottr market policies is the mainte
nance of a high and stable level of employment amd economic growth.
Indeed, this an essential prerequisite of all the othe:rs. Manpower poli
cies can help to mitigate the bad effects of widespreaci unemployment
but their contribution to economic growth and productivity can be made
most effectively in a climate of high und stable aggregate demand.

II. Canada: The economic and institutional setting

The evolution and recent development of manpower policies can
best be. understood in the light of the political, social and sconomic back
ground in Canada. The factors that have shaped institutional arrangements
relating te manpower utilisation policies as well as other national policies
are the large size and relatively sparse ropulation of the country; the
federal and bicultural character of the country; rapid population growth
and economic changes in recent times.

The combination of large physical size and relatively small popula
tion has been reflectea in a widely dispersed population tending o cluster
around national resourses wherever they are located. Many of these
concentrations of industry and population are widely aepa: led and as a
result Canada's economy is highly regionalisec'. In addition, hivtorically
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Canada has developed from two main cultures, English and French.
These factors have been reflected in the evolution of a political structure
consisting of ten provincial goveruments and a national f ed e r al government.
In the case of education, for example, responsibility rests with the ten
provincial governments. In the case of the closely related matter of man-
power development, responsibility is shared by the provincial governments
and the federal government.

During the past few years, Canada has experienced large changes
in its population and in the labor '-,rce. Between 1954 and 1964 the
population increased by 26 per which was one of the highest
increases among the OECD countries, compared with approximately 17
per cent in Japan, over 15 per cent in the United States and just under
8 per cent in the United ICingdom. The changes taking place within the
population structure are even more striking than :,he change in the total
population: the age group 20-24, which increased by less than 7 per cent
from 1950 to 1960, is expected to increase by over 50 per cent between
1960 and 1970 (1). The Canadian economy is an open one, with a sub-
stantial proportion of Canadian industry competing for sales abroad in
world markets. The contribution of technological development and inno-
vation to competiti,re efficiency is therefore a very impo rtant consideration.
Industry has beer in a state of rapid technological change with consequent
implications for the adjustment of manpower. For example, there has
been a shift of labour away from "blue-collar" or production occupations
to "white-collar" occupations. The proportion of production workers in
manufacturing, for example, dropped from 83 per cent of total employment
in 1948 to 76 per cent in 1960. In addition, there have been substantial
changes in the occupational structure itself. Between 1951 and 1961,
professional occupations increased by almost 65 per cent compexed with
an increase of under 13 per cent for manual occupations (2).

The labour supply of the 1960ts will consist to a much greater
extent than in the past of young people from the native population who
have relatively high levels of education but little work experience. The
long-+erm l-elative shift of labour away from the goods-produiAng indus-
tries into the service industries has meant that many of the job openings
in the service industries require a high level of education and those
dieplaced from the goods-producing industries often have mediocre edu-
cation an,: little experience that would be a value in the service industries.
At the same time, technological change has been a -Factor in shifting labour
requirements from blue-collar occupations to a variety of white-collar
occupations. It has also raised the education the education and training
requirements of the economy and increased the proportion which technical
and professional occupatior.is make up of the total labour force.

( 1) Economic Council of Canada: "Economic Goals for Canada",
December 1964, p. 36, Queen t s Printer, Ottawa.

(2) Department of Labour, Economics and Research Branch: "Occupa-
tional Trends in Canada, 1931 to 1961, 1963", pp. 40 and 41,
Queen 1 s Printer, Ottawa.
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Historically, Canada has relied quite heavily on immigration to
obtain trained manpower whenever it was needed. In the past decade,
however, Canada has had for the first time in it6 history to assume much
more of the burden of training its own manpower by providing the training
of its own youth in the post-war population bulge now going through the
schools and universities, and by re-training adults to enable them to keep
up with rapid technological development. The population bulge which had
its origin in the high birth rates after World War II is now entering
the universities and the labour force in substantial numbers. The increase
in university enrolment is proportionately greater than the increase in
thc younger age groups in the population because participation in univer-
sity education is increasing. Between 1954 and 1963, the population ages
18-24 rose by over 18 per cent while total university- enrolment rose by
over 120 per cent.

Certain characteristics of the Canadian la.bour market, some of which
are unique, have directly influenced the shape of manpower utilisation
policies. The Canadian labour market has been characterised by cyclical
and seasonal variations in the level of employment. During the cycle of
economic activity there is a considerable shifting of ern.ployment between
industries (1).

There have also been considerable differences in the rate of
employment and labour force growth in various regions of Canada, which
in turn have necessitated a relatively high geographic mobility requirement
of the labour force. There is a need to shift workers from one area to
another as a result of differences between the growth of employ-ment and
af the native population of labour force age. It has been estimated for
estimated for example that there will be an increase of nearly a third
in the 20-24 year age group in the labour force in the second halt of
this decade. These influences have meant that Canada has two very-
large training tasks to do on a scale that has never before been attempted.

III. Recent changes in the structure of manpower planning in
planning in Canada

Since January 1 of this year, all federal responsibilities relating to
manpower have been concentrated in the Department of Manpower and
Immigration. One of the guiding principles in the organisation of the new
department is to provide the capability for oomprehensive counselling ser-
vice to all members of the labour for.7.e wnich will relate the present and
potential capacities of the individual to employment opportunities.

Objectives of the new Manpower and Immigration Department

A new department will be organized into three divisions, the
Canada Immigration Division, the Canada Manpower Division, and the

(1) iiManpcwer and EminOyment,t. Trends, Policies and Programs, a
report prepared by Canadian authorities for the 0.,-ganisation for
Economic Co-operation and Development, March 1965.
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Programme Development Division. The first two will be operating divi-

sions. The Canada Immigration Division will be responsible for the
recruitment and admission of immigrants into Canada. The Programme
Development Division will be responsible for the

development of manpower

policies and
programmes, and for co-ordination of the economic pro-

grammes of the
department with other departments of government and for

the provision of labour market information to guide the opera' ::,s of the
Canada Manpower Division. It will be composed of branchet Research,
Planning and llvaluation, Labour Market Analysis, Pilot Projects and

Legislation and Legal Services. The
implementation of the active man-

power programmes will be the
responsibility of the Canada Manpower

Division, which is to be a sZrc .g integrated national manpower service
with offices across Canada

organized to give a full range of advice,
counsel and service to worker and employer.
Plans and programmes

The plans and programmes of the new department may be divided
into three groups, those which will have a major impact upon the orga-
nisation and functioning of the department, those which aim at improving

utilization of manpower currently and in the short run, and those which
will have a greater impact on utilization in the intermediate and long-term
future.

There are two major organizational changes which aim at imploving

the overall
effectiveness of the manpower service: first, the adaptation

and expansion of the Canada Manpower Division to meet rapid technolo-

gical change; secondly, the co-ordination of immigration i.olicy and
practices with the demands of the labour market.The crucial

production point in the
manpower process where coun-

selling is done is the
employment office. These en ployment offices came

into existence in the past primarily in order to help the unemployed.
However, in a dynamic

changing economy it is felt that the role they
need to play is now entirely different, and the new Canada Manpower
Division will provide a conselling service to all members of the communi-

ty, wlither in employment, unemployed or outside the labour force. The
reaction speed of the response to technological and economic changes cum

be improved by making people aware of new opportunities and of the
training and other

programmes that are available to help them take bettor

advantage of those opportunities.The Canada Manpower Division will function on three levels: na-

tional, regional and local, with a large degree of decentralized respon-

sibility. It is anticipated that the local or area office will be the focal

point of all manpower programmes, and it is hoped that the area office
will become a professional

consultative service to employees and employers.

All employment area offices will offer a broad range of services
including information on job

opportunities, counselling services and, where
necessary, aids and incentives for training and geographic mobility. This

means that the service will also be source of supply of workers from
within Canada and from abroad. The Canada Manpower Division will
offer a full range of services to assist the integration of immigrants into

the industrial, eocial and cultural life of the country.
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There are a numbv of plans and progra mes which will have thegreatest impact on manpower utilization in the current or short-runperiod. The Canada Manpower Division will serve as the focal point of
efforts to improve utilization in the short run. in addition to a consultingservice and the provision of information on job opportunities, financial
assistance will be provided under the Manpower Mobility Programme.Under this programme financial assistance will be provided to those
workers who are unemployed and who find it necer.sary to move to otherareas where there are employment opportunities. This programme, whichis national in its scope, provides loans and grants to workers and theirfamilies to cover the cost of moving. An arvendment to the Manpower
Mobility Regulations permits "'nancial grants to unemployed workers toassist them in moving from areas where they have no opportunity of
securing suitable employment to areas where suitable employment isavailable.

The Manpower Consultative Service is available for consultation
with management and the unions in all matters related to tile fields ofmanpower adjustment.

The role of the Program Development Division is particularly im-portant in view of the administrative role to be played by the two large
operating divisions and because of the need for the prevision of supportservices to the operational divisions. This support will include the pro-vision of information on current demand and supply conditions in thenational labour market, information on longer range manpowet require-
ments and supplies, including the impact of changes in occupations, tech-nological and productivity changes and trends in immigration and emigration.The Planning and Evalitation Branch will prt vide a means for the
development and evaluation of the policies and programmes of the depart-'tient. There will be an emphasis on setting up special pilot projects to

.velop better techniques for the training and re-training of manpower.Priority is being given to the gathering of comprehensive information
relating to manpower needs which will be used to oroduce broad analysesof manpower trends on a national scale. Data on scientific and profes-
sional manpower will be considerably expanded and studies will be madeof a larger number of high-level occupation. It is hoped that these addi-tional studies will provide a better underst,.nding of the structure andoperation of the market for high-level manpower in Canada.

The most difficult training task involves adults whose basic educa-tion level makes it hard for them to take advantage cf training .coursesat the technical level. It is felt that a greater effort is needed in thisarea, since it will take many years to raise the average level of skillsof the total labour force if training is largely limited to younger persons.A new policy was announced early this year which aimed at separatingthe connection between unemployment and training for those who areunemployed and being retrained. A-n unemployed man who goes on atraining course will be entitled to an allowance to support himself and hisfamily while it tg. He will no longer be regarded as unemployed.
He will not d_ unemployment insurance, and his rights to unemploymentbenefits will be preserved.

A number of plans and programmes will have their greatest effect
upon manpower utilization in the intermediate and longer-run future.Working in ca-operation with the provincial governments, the federalgo,,ernment throl ,da a system of financial assistance to the provinces has
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stimulated an extensive programme for youth, including technical and
vocational courses all across the country. The Technical and Vocational
Training Assistance Act of December 1960 decisively changed the page:1'n
of technical and vocational training in Canada. The new legislation pro-
vides for greater assistance le the provinces which enables them to meet
more effectively the urgent need to train both the youth and the adult
population.

The federal government co-operates with the provincial government
departments of education and labour, employers organisations, labour
organisations, and with federal government departments and agencies in
the promotion, organisation and development of various types of public
training programmes which are thought necessary to prepare people for
employment or to retrain or to upgrade workers in their p:..esent occu-
pations.

The Technical and Vocational Training Assistance Act provides
for sharing of the capital costs of buildings and equipment for various
levels of training up to 75 per cant of capital costs. This assistance was
to end in March 1967 but the capital provisions were extended until
March 1967 Lut the capital provisions were extended until March of 1970.
Under this programme, the number of student places available for techni-
cal and vocational training rose from 108 thousand to 363 thousand in
1966. In addition, the federal government contributed to part of the ope-
rational costs of several of these programmes.

There are three types of programmes. These include longer-term
pre-employment training programmes for youth, programmes for voca-
tional training, re-training and upgrading of adults and smaller programmes
for aid to students and to stimulate research in matters concerning train-
ing.

A new experimental programme has been established jointly with
the provinces. Pilot training projects have been designed to develop new
training methods for adults whose basic education is low. These pro-
grammes will be set up jointly between the federal government and the
provinces, and will be set up in areas of special difficulty where there
is substantial unemployment or underemployment and a pressing need to
raise the level of skills.

Basic to the long-term plans and programmes for manpower utili-
zation will be research efforts to establish a better understanding of the
working of the labour market. Estimates will be made of manpower needs
in relation to the supplies of workers for the longer-term future, and to
the type and level of education and training which will be required in the
economy of the fttture.

Thus the role of the department has been conceived as that of a.
catalyst as well as a co-ordinator and a consultant to management and
labour. While training facilites have been established with the co-operation
of the provinces as well as arrangements for pilot training projects, it is
felt that the chief present solution is to provide a professional consultative
service to all parts of the world of work.

338
348



fv. Towards better manpower utilization

Utilization must be considered as more than a static process of
resource allocation at a particular point in time. In the absence of change,
the task of manpower utilization would be greatly redtzced to a matching
of supply and demand at a given point in time. But in a dynamic economy
the scope of the problem is much broader since the response to rapid
changes in the supply and demand of manpower may require redeployment,
broad training as a prerequisite to adaptability plus attention to the mobi-
lity of manpower over time. The very rapid and continuing changes in
manpower needs in Canada in recent years have directed attention to
Mstitutional arrangements which will help to develop maximum adaptability
and flexibility of manpower resources in response to these changes.

The nature of concern with utilization is affected by general economic
conditions. When aggregate demand or the pace of economic growth sla-
ckens, general under-utilization of manpower resources may occur. Incontrast, in times of acute shortages attention shifts to problems of better
allocation of limited manpower resources. However, the question of utili-
zation retains its importance regardless of the economic situation if view-
ed in the light of its conz.ribution to the potential for economic growth.
Better utilization contributes to greater achievement of economic well-
being through the most effective use of relatively scarce human resources.

One of the most pressing needs at this time is for better criteriafor judging "good" or "bad" utilization. These are harder to set in a
free society which gives priority to individuals freely to choose the occu-
pation they will follow or the industry in which they will work. This
suggests the need to create a climate in which rigidities are removed andthe range of choice extended.

There is a need for policy-makers to know more about the alter-native costs and benefits of various programmes of manpower development
and utilization. This can be illustrated with reference to a lack of corres-
pondence between supply and demand. Workers may not be qualified tofill certain jobs, while at other times the jobs for which they are qualified
may not exist where the workers happen to live. The result is that the
country is below its level of production possibilities, but the poy impli-
cations in the two cases are quite different. In the first case aaditional
training , re-training and educ ation may be appropriate , and while the
second requires improved geographic mobility.

The integration of manpower functions into one agacy in Canadahas created a potential for much greater knowledge of the world of work
- knowledge which can be communicated by the manpower authoritiesto those who are concerned with educational planning. This enhances the
possibilities for better adaptation and utilization of the labour force in thefuture.

In Canada, federal manpower agencies are a very important part
of those institutions concerned with better human resotzrce development
and utilization. Manpower policies in turn are only part of general econo-
mic and social policies which aim at an increasing human welfare. It is
hoped that the new institutional arrangements for the co-ordination and
integration of manpower policies in Canada will provide a better climate
for the achievement of these objectives.
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