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INTRODUCTION

This volume is a collection of papers prepared by the International
Labour Office for an international symposium planned by the newly
established United Nations Industrial Development Organisation to
follow the series of regional symposia held in 1966. The purpose of the
papers is to identify some of the major manpower and social problems
encountered by developing countries in the process of industrial
development, and tc discuss action that needs to be taken both at
national and at international levels if these problems are to be solved.

The interest of the I.L.O. in these matters is twofold: it is concerned
to make its contribution tc the process of industrial development which
has a vital role to play in providing the resources for social progress;
and the LL.O. also has special responsibilities for helping member
countries to ensure that workers share fully, both as consumers and as
producers, in the fruits of industrial development.

As may be seen from the table of contents, the papers in this volume
fall into two groups. Part I, entitled “ Manpower for Industry ”, com-
prises four papers devoted to problems of training and utilising man-
power for industrial development. Problems discussed include—

(a) deiermination of goals, quantitative and qualitative, to be achieved
in the education and training of skilled industrial manpower;

(b) the ' development of coherent and efficient systems, including
provision of adequate legislative and administrative support, and
the establichmeri of national industrial training organisations, for
attaining these goals;

(c) the special role of industry itself in development of skills;

(d) measures to ensure the best possible use of available skilled man-
power;

(e) the contributions that international action can make to enable
the developing countries to formulate and implement effective
programmes of training for industrialisation.

Part II of the volume, entiitied “ Other Policy Issues”, likewise
contains four papers. That on “ Social Participation in Industrial Deve-
lopment ” stresses the importance of enlisting the co-operation and
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active participation of different social groups, particularly employers

and workers and their organisations, in the processes of industrialisation,

and discusses the purposes that such participation may serve and the

forms that it may take. The paper on “ Employment Aspects of Industri-

alisation ” suggests a number of reasons why, unless appropriate measures

are taken, less labour may be employed in the industrial sector in

developing countries than it would be economically worthwhile and

socially desirable to employ, and discusses various approaches to the

problem of providing more productive employment in industry. Cne of
the most important of these approaches is discussed at greater length

in the following paper, entitled “ Progressive Industrial Technology in
Developing Countries ”. Finally, a paper on wages and industrial

development points out that the success of a country’s efforis to promote

industrial development, as well as the way in which the proceeds of
industrial development are shared, will depend partly upon the level,

structure and rates of increase of wages and salaries, and discusses
various problems that arise in this connection.

Action needed to deal with the manpower and social problems of
industrial development has, of course, mainly to be taken in the countries
concerned. But some forms of international action can contribute to
the solution of these problems, and it was considered appropriate, in
papers prepared for discussion at an international symposium, to
devote special attention to the possibilities that exist for useful inter-
national acticn. Three types of internatioral action can contribute to
national policies for industrial manpower: (a) provision of advice,
equipment and qualified technical personnel under technical co-operation
programmes, bilateral and multilateral; (b) financial assistance; and
(c) joint action by developing countries themselves sharing common
problems. Suggestions are made in the papers regarding all three types
of action. In connection more particularly with the first of these types
of international action, some information is given about ways in which
the I.L.O. is equipped and ready to help member States on request in
dealing with the manpower and social planning of industrial development.
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1. SKILL REQUIREMENTS FOR NDUSTRIALISATION

OBJECT AND SCOPE OF PAPER

The purpose of this paper is limited but important. It is to help-in
defining national and international action needed to determine the skill
requirements of industrial development in low-income countries. Action
needed to meet these skill requirements is considered below in papers
Nos. 2 and 3. The discussion below is concerned with determining needs
for skilled personnel.

The importance of programming or planning in this field is twofold.
On the one hand, success in industrial development depends in part on
the availability of skills, and it is the task of planning in this field to
ensure that the skills are available at the appropriate moment. The
productivity of plant and equipment is low when the managers and
workers handling them are of low capability. Domestic investment may
then become not a help to progress but a burden on communities
already very poor; and foreign investors may be deterred when no
skilled manpower can be recruited or trained. On the other hand, the
cost of providing skills is high1: training too much or too many in
some fields and too little or too few in others, and recruiting manpower
abroad that could well have been trained at home, places urnnecessary
burdens on poor nations. It is therefore another task of planning in this
field to determine the optimal balance of quantity and quality in skill

formation.

11t is almost impossible to provide a comprehensive measure of the cost of skill
provision. But one indicator may help to suggest an order of magnitude. Jacob MINCER.
(The Journal of Political Economy, Oct. 1962, Supplement, p. 55), using a very broad
concept of training and an indirect method of determining its cost, estimated that, for
instance, in 1958 in the United States total life-time investment in training per male
amounted to $7,700 for those whose educational level did not extend beyond ele-
mentary school. In that year gross domestic product per head at factor cost in the
United States amounted to $2,324 (both figures in current prices). The former sum is
well over three times the annual product per head. A more restricted concept of
training (e.g. excluding part of general education and some of the “learning by
experience ”) would, perhaps, reduce this ratio considerably, to, say, twice the annual
product per head. Even then the cost of training of this group of relatively low skill
would be quite considerable. For males with high-school and college education
Mincer’s figures of total investment were more than twice and seven times higher,
respectively, than for the first group.
. In view of the discussion of on-the-job training later in this paper, it is perhaps of
interest to note that, of the $7,700 mentioned above, less than one-third was attributed
to the cost of all forms of formal schooling and the rest to on-the-job training. '
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6 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

The focus of the following discussion is on decisions to be taken by
public policy makers. Each country has some facilities for skill formation
—the general education system, some enterprises in which workers
can be trained, and possibly some schools or centres for vocational
training. Also, each government has some means of control over the
provision and utilisation of such facilities; the budget may provide for
increasing numbers of schools and teachers, the law may compel certain
types of firms to provide specific kinds of training, the central bank may
provide foreign exchange for study abroad, vocational guidance may be
given, fellowships provided, and attractive salaries fixed with a view to
inducing young people to seek certain kinds of training rather than
others, and so on. Furthermore, many governments have some degree
of control over the recruitment of foreign manpower to fill gaps in the
national labour force. This paper does not discuss what these controls
should be or how they should be exercised. It is concerned instead with
questions of calculating what public policy should try to make these
various sources of skill provide: what a country should want or need
from them. -

This statement of the problem corresponds to the “target-setting
' approach to human resources planning ”.! It provides a basis, first,
for deciding what facilities for skill formation should be provided
in the country concerned; and second, for deciding what should be
done to induce people to make use of these facilities. The former
aspect is of special relevance to the problems discussed in paper
No. 2.

The reason for discussing these questions at some length is that they
are difficult, and yet were not until recently recognised as involving
major issues of policy.2 There are two main problems. First, there is the
| problem of matching the costs and benefits of skills already referred to: :
- better-qualified personnel produce more but they aiso cost more, and \

- it will be necessary to determine where the optimum lies. Second, diffi- |
culties arise owing to the time factor. A period of several years may
separate the beginning- of study and training from its completion; by '
this time the usefulness of a particular skill may be much below that of
other skills for which no provision had been made at the outset. More-
over, many training facilities (school buildings, specialised equipment

o
e

e

1 Frederick HARBISON and Charles A. MyERs: Education, Manpower and Economic
Growth (New York, Toronto, London, McGraw-Hill, 1964), pp. 202 ff.

X * Considering people as “ human resources ”, in which investments can be made
on the basis of calculations of costs and benefits, seems repugnant. This may be a
major reason why systematic analysis of manpower has long been neglected in the

study of economic development as compared with, for instance, physical capital and
financial questions. :
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1. SKILL REQUIREMENTS FOR INDUSTRIALISATION 7

and teachers), once installed, cannot be used for entirely different pro-
grammes without considerable loss.

The main concerns of the present paper may now be stated in these
terms: by what methods and on the basis of what kinds of information
should current public decisions regarding the future provision of industrial
skills be taken in order that these decisions be as nearly optimai as
possible? This leads to the further question as to what services are
needed at the national level to collect this information, to analyse it
and to translate the findings into concrete policy decisions. Since present
approaches to the problem rely heavily on international comparisons,
this in turn raises the question as to how useful information can be
assembled and exchanged on an international basis. Finally, some
questions of international action and policy arise from the fact that
international exchange of manpower (especially highly qualified man-
power) is an important source of skill provision. . .

The discussion that follows is divided into four sections. First, a I
simple outline is given of the various types of decisions that have to | \
be taken at any time concerning the provision of industrial skills and of
the types of information about future manpower needs on which these
decisions should be based. Second, sources of obtaining such information
and methods of analysing it are presented and illustrated and it is noted ,
to what extent they meet requirements and what practical questions they s
leave unanswered. Third, some data concerning manpower requirements
are applied to specific industries, the development of which was recom-
mended by the Regional Symposia that have preceded the present
International Symposium. This may give some idea of at least the
relative difficulty of meeting manpower requirements in these different
industries, and it may help in focusing national and international action
needed to meet these requirements. Fourth, some conclusions are
suggested regarding national and international action for determining
industrial skill requirements.

S

DEcisioNs AND TARGETS FOR SKILL FORMATION

As this paper is concerned with target-setting and public decision-
making for the development of industrial skills, the sources of such skills
should be briefly considered. Different sources will be required according
to the nature of the skill to be provided, according to the method of
providing it, or both. Hence the time needed for skill development will
also be different, i.e. decisions taken now can yield results in the near
future for some of the sources, but only in a more distant future for
others. Thus, the type of information needed for target-setting regarding

R
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8 EUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

various sources of skill is also different; rather detailed data concerning
short-term manpower requirements are wanted for some sources, more
global figures about long-term requirements for others. In all cases this
information must include estimates of future production, about the kinds
of work it would involve, and about technology.

Sources of Skills

Four sources of skills may be distinguished:

(a) general education;

(b) formal institutions for specific vocational preparation at secondary
and tertiary levels such as technical schools, colleges and universities;

(c) on-the-job training;
(d) foreign countries.

(a) General Education.

The functions of general education are far broader than the provision
of skills for industrial development. But all advanced industrial skills
require some level of general attainment in the use of language, reasoning
and mathematics, such as is taught at general schools. Furthermore,
ability to adapt from one type of work to another is enhanced by a
relatively high level of properly oriented general education. This is
important when industrialisation involves fast technological change.
It is also important because, as noted later in this paper, precise forecasts
of skill requirements are impossible, so that trained personnel must be
adaptable. For these reasons the planning of general education should
be part of the decision-taking processes with which this paper is con-
cerned. In other words, the “manpower approach” to planning of
general education is necessary, even though it is by no means sufficient
for such planning. Quantitative manpower targets to be met by the
general education system should be calculated as a basis for action in
that field. In practice, the main bottlenecks of general education systems
in developing countries from this point of view are at the secondary-

school level.

(b) Training Institutions.

Several types of formal training institutions provide various levels
of specific vocational preparation (including retraining) as distinct from
general education. Thus, lower-and higher-stage vocational and technical

1 HarBISON and MYERS, op. cit., pp. 57, 81 and;111.
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1. SKILL REQUIREMENTS FOR INDUSTRIALISATION 9

schools exist at secondary educational level: at the lower stage more or
less specific vocational skills in trades such as woodwork and metal-
working are taught; at the higher stage a variety of scientific, techno-
logical, commercial and other fields may be covered. At a yet higher
level training takes place in the form of university and equivalent
education. Most formal training institutions are provided by public
authorities as part of a country’s education system. But others may be
provided and operated by industrial enterprises acting singly or jointly.

(c) On-the-Job Training.

On-the-job training includes a variety of arrangemenis whose common
feature is that they are carried out wholly or largely within the enterprise
by which the learner is employed. On-the-job training includes apprentice-
ship programmes, but also less formal arrangements. It is provided for
semi-skilled and skilled workers as well as for higher ranks such as
middle-management categories. Much on-the-job training is arranged
for workers and employees newly recruited by the enterprise, but highly
developed programmes exist also to prepare workers for higher grades
of work, or for new methods of production.

For a broad range of skills, learning on the job and courses at schools
are alternative training methods between which the future worker must
make a choice. Public policy makers, too, must decide whether to
encourage, within this range, the development of one rather than the
other method, both generally and in specific fields of training (e.g. for
various types of skilled workers and technicians). One important aspect
of the problem is that for many types of training the cost of one method
(assuming roughly equal efficiency of application) is much lower than
that of the other. This question is considered further in paper No. 2
below, where it is submitted that training on the job is the more efficient
method in a far wider range of cases than that in which it is actually
applied.

For present purposes another difference between the two methods is
important, namely the necessary advance calculation of industrial skill
requirements to be met. For two reasons this is simpler in the case of
training on the job than in special institutions. First, whereas instructors
and equipment used for training in an enterprise can normally also be
used for production, the staff and installations of schools often cannot;
most of the latter’s useful life is entirely committed to training. Hence,
when deciding whether to provide training facilities and on what scale,
the specific training use to be made of them can be forecast over a shorter
term for training on the job than for formal institutions. Second, decisions
to train specific persons on the job are usually linked directly to concrete

o Lt b o
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jobs. These decisions normally rest with the employer and involve him
in some cost and inconvenience: he decides in the light of his own
production and investment plans. Decisions to set up schools often rest
with public authorities and are based on some general expectation that
over the years enough people will be using them to warrant their establish-
ment. Moreover, participation in training at schools is normally at the
initiative of the trainee, in the expectation that his new skill will eventually
stand him in good stead. But this expectation may never be realised.
For example the trainee may ultimately be employed in an occupation
for which a different kind of training would have been more useful or
cheaper. Even when employed in the occupation for which he was
trained he may find his skills to be too advanced, or not advanced
enough, or based on a different technology from that used in his job.

So, for a number of reasons further discussed in paper No. 2, it
seems important in the provision of industrial skills to follow two
general principles:

(i) Training of employed persons in connection with their jobs (“ training
| | in employment ) should be preferred to training outside the frame-
work of an employment relationship.!

: (i) Wherever possible training within enterprises should be pfeferred C
to training in schools or other formal institutions.

Training in employment places considerable responsibility on em-
ployers, while reducing that of public authorities. It consists largely
—but not always wholly—of training within the enterprise. For some
kinds of training formal courses in outside institutions (schools or
centres) are preferable or indispensable (see paper No. 2). Even then
the employer, or an employers’ association, or an industrial board may
set up the school, or assume all or part of the cost of an employee’s
training in a public or private institution. '

The main task of public policy in this case would be to ensure that
industrial employers did in fact discharge these responsibilities adequately
in accordance with a predetermined target. This target would serve the
public authorities as a basis for financial incentives, technical assistance
and facilities, and legal compulsion where necessary and appropriate,
as further discussed in paper No. 2.

1 In developing countries “ pre-employment trade and techrical training in second-
ary schools is probably a waste of both time and resources ” (HARBISON and MYERS,
op. cit., pp. 56, 68, 82, 96 and 123). See also Philip J. FosTeR: “ The Vocational School
Fallacy in Development Planning ”, in C. A. ANDERSON and M. J. BowMAN (editors):
Education and Economic Development (Chicago, Aldine Publishing Company, 1965);
Robert L. THomas: “ High-Level Manpower in the Economic Development of
Uganda ”, in Frederick HARBISON and Charles A. MYERs (editors): Manpower and
Education (New York, Sydney, Toronto, London, McGraw-Hill, 1965).
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(d) Training Abroad and the Employment of Expatriate Manpower.

From the point of view of the present paper, training abroad and the
employment of expatriate manpower may be regarded as balancing
items. Training abroad is useful when there are no facilities at home—
whether because of lack of foresight or because of the cost. Employing
expatriate manpower fills gaps in national skill availabilities arising out
of unexpected needs or mere short-term requirements, e.g. consultancy
services or the training of national personnel by foreign firms supplying
and installing new industrial plant and equipment.

Time Spans to Be Envisaged

Decisions for providing sources of skill must be based on targets to
be attained in the future. The period for target-setting is the time needed
for the decisions to yield their results. To consider shorter periods
would be useless; to look at longer periods may be unnecessary. The
appropriate time span depends on the following factors:

‘ (@) the period of learning needed to acquire the skill;

(ii) when new facilities are to be provided: the period of planning and
constructing buildings, acquiring equipment and providing national
or expatriate teaching staff;

(iii) when the number of trainees is to increase: the time needed to
attract learners.

When new facilities are to be provided it is also necessary to consider
to what extent these are likely to be needed in the more distant future,
and whether the investment in new buildings and equipment is
justified.

The length of target periods in years differs for the various types
and methods of skill provision. For most purposes one or more of
three typical time spans will be relevant, i.e. the short term (less than
three years), the medium term (from about three to seven years) and
the long term (more than seven years).

(a) For secondary general education, the period for target-setting
must be long, as this is, inter alia, the first stage in acquiring a wide
range of advanced industrial skills. While long-term programming is
hazardous and subject to great uncertainty, in the case of general edu-
cation this is somewhat offset by the fact that the programming need not
be detailed. Often (in so far as the supply of industrial manpower is

o
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concerned) only a distinction between scientifically and commercially
oriented curricula is needed.

(b) In the case of formal technical education, greater precision in
estimates of future requirements is needed than in the case of general
education, because of the higher degree of specialisation involved. But
the period to be considered is shorter, and thus medium-term forecasts
are often helpful. However, when expensive new facilities are needed,
involving elaborate equipment (e.g. university departments of engineer-
ing), time must be added for preparation of construction and finance,
and estimates have to be made of long-term needs.

(c) On-the-job training, being linked to specific jobs and conducted
in large part with instructors and equipment that can also be used for
production, calls for much less advance planning than do formal edu-
cation and training. It can be undertaken, and facilities made available,
when a specific need arises. Some general foresight is, of course, in-
dispensable. Management should provide in its investment and pro-
duction plans the spare capacity and time needed for ensuring that new
recruits are trained and established workers upgraded to the extent
called for by normal turnover and by growth in the labour force. The
introduction of new products or of new methods and equipment may
call for considerable retraining, and the enterprise’s engineering staff
who designed the new product or method should be available for this
purpose. When ordering new equipment it may be necessary to stipulate
that the enterprise supplying it will also help in retraining workers and
higher employees. There is also some need for highly skilled staff to
keep abreast of technological progress of interest to the enterprise.

(d) The main difference between training abroad and at home is that
in the latter case teachers and instructors must be provided, and training
requirements for such personnel have to be foreseen long in advance.

So it seems rational that a large proportion of technical assistance

experts sent to developing countries should be specialists in the training
of teachers and instructors.® This means that education and training in
developing countries can expand fast. It may also mean that in planning
for the distant and very uncertain future some reliance should continue
to be placed on foreign supply of teachers and instructors (whether
through technical assistance or otherwise).

Some forward planning would then seem indispensable. Technical
assistance programmes have encountered considerable difficulties in

1 HarBisoN and MYERs: Education, Manpower and Economic Growth, op. cit.,
p. 16; in 1963, out of 82,000 technical assistance experts provided by O.E.C.D. coun-
tries, 38,000 were teachers.
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recruiting staff with the very high qualifications that this costly source

of manpower should supply. If such programmes are to continue and
even grow in the future, some manpower planning at the international
level will be needed as badly as it is at the national level. Furthermore,
at lower levels of education and training, the language barriers reduce
the extent to which foreign teachers and instructors can be employed.

Decisions to Be Taken

Summarising the preceding sections it may be said that public authori-
ties responsible for the provision of skill have, at any point of time, to
take two main types of decisions:

(a) those concerning the provision of sources of skill, national and
foreign;

(b) those concerning vocational guidance (including provision of scholar-
ships and other appropriate incentives) of persons available for train-

ing through various facilities.

Each type of decision needs to aim at attaining targets for each of
the sources of skill. At primary schools pupils can be given some guidance
as to whether or not to seek entry into secondary general schools, and in
choosing manual or non-manual occupations of various kinds. At
secondary general schools guidance can be given with a view to channel-
ling the right proportions of pupils directly towards specific occupations
(or even specific enterprises), higher-stage secondary technical schools
and various kinds of university training.

Simultaneously, decisions have to be taken (with reference to the
targets chosen) as to the expansion or contraction of various kinds of
formal training institutions, the expansion or redirection of schemes for
training in employment, the recruitment of foreign manpower, and study
abroad.

Although these decisions will all have an impact in the future, for
some this future is near, for others distant. Vocational guidance for
school leavers not continuing formal study must to some considerable
extent be related to the immediate situation in the employment market.
For those continuing formal study, the occupational outlook must be
of longer term, the longer and more expensive are the studies concerned.
Similarly, while decisions to recruit expatriate manpower should be
based on immediate requirements, those concerning the expansion of
national training facilities should be based on expectations regarding the

more or less distant future.
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INFORMATION NEEDED AND AVAILABLE

Targets for industrial skill formation in the short, medium and long
run must be derived from estimates of industrial output and technology.
The present paper is concerned with this derivation—not with the mak-
ing of production forecasts. Something must be said, however, about
the actual availability of such forecasts. Future productivity, an important
indicator of the level of technology, also raises some serious problems in
determining manpower requirements.

Forecasts of both output and productivity become less detailed and
reliable as the period considered lengthens. Yet the amount of informa-
tion needed for decisions on training increases as this period becomes
longer, for the scope and impact of decisions taken at any moment, while
quite limited in the immediate future, are greater over longer periods.

Decisions regarding industrial skill formation should be based on
some estimate of production, but they should also take account of the
broader context of industrial development. First, provision should be
made for the highly skilled manpower needed for industrial research and
development. Although developing countries can rely to a large extent ‘
' on technical knowledge applied in advanced countries, they should make , T
. some provision for research and development for new products and |
p methods in addition to current industrial output, if they are to develop
! industries capable of capturing significant shares in the international e
markets for manufactures. ‘

Second, even though the estimated manpower requirements of indus-
trial development should play a major part in decisions regarding the
scale and direction of training and educational programmes, it would be
wrong not to take account of the high-level manpower requirements of
other sectors. Both casual observation and ample statistical evidence
show that people with quite similar education and training are engaged in
widely differing occupations. So, if enough manpower is trained for esti- \
mated industrial needs but not for other purposes (e.g. agriculture, govern- "
ment services) some of this manpower will be employed in other sectors,
leaving a gap in industry.

Production Forecasts

For present purposes the most interesting questions of short-term
output expectations (i.e. for one or two years) are what new industrial
plants are likely to be established and what existing ones substantially
expanded. It should not be difficult to obtain reasonably accurate an-
swers to these questions from inquiries among existing enterprises and
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from such government agencies as may be concerned with the establish-
ment of new plants. In centrally planned economies most short-term
enterprise plans are quite precise, and relatively certain to be approxi-
mately implemented, as regards both output and manpower input. In
market-oriented economies greater flexibility (and hence uncertainty)
exists in these respects, but the short term raises no very great problems

and in any event little can be done to remedy them.

Medium-term production estimates (i.e. for a period of about five
years) are of great importance because over such a time span decisions
regarding vocational guidance and the provision of training facilities can
have a considerable impact on the actual supply of skills. It is therefore
of great help that such estimates are now often available as taigets of
national development plans. These are often based on thorough and
realistic estimates of what is feasible and desirable, in industry as well as
in other sectors, and may include estimates of manpower requirements
and measures to meet them. It would indeed seem essential for realistic
development plans to include manpower planning, that is, for the kinds
of decisions discussed in this paper to be made an integral part of the
over-all plan, but except in the centrally planned economies this is rarely

done.r

Plans prepared without regard for human resources are perhaps not
likely to be realistic in other respects. Although their output targets can
be used as a source of information for manpower planning, they may well
have to be checked against other sources, such as employers’ estimates or
actual developments in other countries in comparable conditions. In any
case plans cannot be regarded as statements of what will happen in the
future ; rather, they are forecasts of what is likely to happen if the meas-
ures they propose are taken and have the effects expected of them by the
planners. In this sense plans in most developing countries have not proved

particularly reliable guides.?

It is perhaps partly owing to the unreliability of comprehensive
development plans in some cases that some developing countries have
refrained from establishing them. One source of information on which
to base targets and decisions of skill provision is then missing. But this
does not remove the need for setting targets and taking decisions. So
other sources of information, less systematic and perhaps less reliable

1 For instance, it has been found that in Latin America few of the plans prepared
in recent years pay explicit attention to manpower aspects; Eighth Conference of
American States Members of the International Labour Organisation, Ottawa, 1966,
Report II, Manpower Planning and Employment Policy in Economic Development

(mimeographed), p. 105.

* For a pessimistic assessment of plan experience see Andrew WatsoN and Joel B.
DIRLAN: “ The Impact of Underdevelopment on Economic Planning , in Quarterly

Journal of Economics, May 1965.
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than a comprehensive development plan, must be found. Manpower
planning cannot wait until a country has prepared such a plan and all
relevant information is available. Naturally, manpower decisions that are
integrated into general plans and based on copious information can be
better than those that are not. But decisions based on careful considera-
tion of even very incomplete data, even without the framework of an
over-all development plan, are less likely to prove seriously wrong than
decisions taken at random or on grounds of mere short-term political

25

expendiency.

The above considerations are particularly relevant to long-term output
expectations (i.e. for more than ten years). For long and very long periods
it may not be possible to go further than making more or less reasonable
assumptions about the level of, and rates of increase in, over-all output
subdivided into two or three sectors. Yet even estimates of such a global
nature can be useful for certain types of manpower decisions—although
it is of course convenient if somewhat more refined “ perspective plans ”

g are available.

Manpower Targets

Converting output expectations into targets of skill provision is a .
complex process. Its precise nature depends in part on the time span to ,
be considered, and on the types of information available both on the 7,
output expectations and on the relationships between output and skill :
requirements. Some of this information has to be obtained from the 2
country in question itself. But in judging the possible future course of a
developing country’s economic system it is often useful to examine the
actual experience of other countries that have already passed the stage
upon which the former country is about to enter.

In recent years a number of methods have been developed to estimate
) skill requirements. All these methods are deficient in many ways; yet '\i
they all help to raise the level of decision-taking above the haphazard and
the short-sighted. However, nearly all systematic methods of forecasting
skill requirements or setting targets for meeting these requirements
concern general education. Much less attention has been paid to vocation-
al education, and almost none to training in employment.

Below some of these methods are briefly reviewed. The purpose of this

review is threefold:
(@ to illustrate the nature of the work invclved in preparing rational
decisions ;
(ii) to indicate the kind of national facilities needed for this purpose;
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(iii) to indicate what contributions could be made by international action.
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Long-Term Targets.
It is simplest to begin with the case of long-term problems in which
little information is available in the way of output expectations. In that

case there are few variables to consider.

Thus, the Tinbergen-Correa model enables educaiional requirements
to be determined at secondary and tertiary level, for sequences of six-
ds.! To this end the model assumes a certain rate of future
certain fixed relationships between this
secondary and third-

year perio
growth in global production,
output and the required rumbers of workers with
level education, certain teacher-student ratios and a six-year study period
at each level. The numbers of persons with secondary and third-level
education assumed to be needed per $1,000 million volume of annual

production were derived from United States data.

TABLE 1. EDUCATIONAL REQUIREMENTS ACCORDING TO THE
TINBERGEN-CORREA MODEL FOR TWO CASES OF GROWTH
OF OUTPUT

Case B: 40 per cent. growth

Case A.: 30 per cent. growth
per six-year period

per six-year period

" Base 1st 2nd 3rd Base st 2nd 3rd

year | period | period period | year period | period | period
Volume of production
(1,000 million 1940
dollars): 100 130 169 219 100 140 196 274

Educational require-
ments (millions):
Manpower with
secondary educa-

tgion . . .. 200 | 260 | 33.7 | 43.7 | 200 | 28.0 39.2 | 54.8

Manpower with third-
level education . .| 2.45| 3.19 4.14

Students in secondary
schools . . . . .| 94 | 122 | 158 | 20.5 120 | 16.8 | 23.5 | 329

Students in third-leve
institutions . . .| 098| 127| 1.65 215! 129| 180} 2.54| 3.53
Manpower with
secondary educa-
tion and less than
six years’ employ- ,
ment . . ... .| 62 8.0 | 10.5 | 13.6 72 | 101 | 141 | 198
‘Manpower with third-
level ¢ducation and
less than six years’

s35| 257| 360| 502| 7.03

093| 129 1.80| 254

employment . . .| 0.76| 0.98 1271 1.66

1 Jan TINBERGEN: “Quant
in Herbert S. PARNES (editor
ment (Paris, O.E.C.D., 1963), pp. 159 ff.

itative Adaptation of Education to Accelerated Growth”,
): Planning Education for Economic and Social Develop-
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Tllustrative results of this model for an 18-year period are as given in
table 1.1 Case A concerns an assumption of 30 per cent. growth of natio-
nal output per six years, or 4.47 per cent. per annum; in Case B growth is
assumed! to be 40 per cent. per six years or 5.77 per cent. per annum.

The model also makes it possible to calculate how many more persons
with second- and third-level education will be needed if the rate of growth
is to be stepped up from 30 per cent. to 40 per cent. per period. Further-
more, it specifies how the use of foreign manpower can shorten the
period of transition from the lower to the higher rate.

The limitations of this model are obvious. For instance, the assumed
ratios may not be valid for many countries and they will be constant in
none. There is no distinction between major economic sectors and
occupational groups. As a result, there is no distinction between- the
various types of secondary and third-level education to be developed;
length of study is certainly not uniformly six years; and so on. But the ,
model does make explicit the main interrelated variables of output and : ey
education to be considered. It also provides a first approach to balanced B
development of a country’s educational system where no detailed o
information is available on wkich to base expectations regarding these
matters. Of course, when additional information does exist, this should
be substituted for or added to the original presentation of the model.?

At the same time, a search should be made for methods and data T
enabling reasonable forecasts to be made for developing countries of o
more specific indicators of skill requirements as a basis for target- Vi
setting. Especially as regards the long and medium term it seems clear
that comparative international experience can be an important source
of such data.

International Comparisons.

S The general use of international comparison as a tool for projecting \
B national trends was recently stated in the following terms:

There are two bases for projecting the future evolution of any social unit:
its own past experience and the experience of other similar units. All economic
forecasting methods represent some blend of these two approaches. At one
extreme, the past history of a country may be formalised in an econometric
model and predictions determined from assumptions as to the future values
of the exogenous variables in the model. In this approach, the experience of
other economies is drawn on in estimating some of the parameters in the model,

1 The model is known to have been applied in practice in China (Taiwan), Greece,
Spain and Turkey; see O.E.C.D.: Econometric Models of Education (Paris, 1965) and
H. F. McCuUSKER, Jr., in Société francaise de recherche opérationnelle: Recherche opé-
rationnelle et problémes du tiers-monde (Paris, Dunod, 1964).

2 A less limited version of the model is that by J. TINBERGEN and H. C. Bos in
Econometric Models of Education, op. cit.
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in choosing the values of exogenous variables, and in judging the plausibility
of the results. At the other extreme, generalisations from common experience
in the form of patterns or stages of growth form the analytical core around
which projections are built up. In this case the relation between the two
approaches is reversed; the model of the particular economy serves to modify
the conclusions reached from comparative analysis.

The choice of analytical techniques is more limited in less developed coun-
tries than it is in advanced ones. Econometric models based on time series for
the country concerned have proven to be of very limited value, both because
of the scarcity of historical data and because some of the structural relations
are undergoing significant changes. Therefore plans and projections for these
countries must rely more heavily on international experience, both of countries
at a similar stage of development and of those that are more advanced.!

In an early and simple application of this principle to the setting-up
of guideposts for long-term national educational development, Professor
Harbison derived from comparative international data some “ rules of
thumb ” relating annual rates of increase in required numbers of high-
level manpower to desired rates of over-all economic growth.2 More
recently, on the basis of more advanced statistical data permitting of
more refined analysis, a number of interesting systematic relationships
were established by the Unit for Economic and Statistical Studies on
Higher Education of the London School of Economics and Political
Science.?

In this study variables of interest to long-term planning of vocational
guidance and skill formation are related to output per worker as an
indicator of the level of economic development. From data concerning
from eight to 13 countries productivity was calculated, for the economy
as a whole and for major economic sectors (i.e. the eight one-digit
sectors of the International Standard Industrial Classification of All
Economic Activities). Inter-country differences in productivity were then
correlated with the following indicators of manpower development:

(a) distribution of the labour force within sectors by “ major
occupational groups ” (i.e. Major Groups 0, 1, 2 and 3 of the
International Standard Classificaticst of Occupations);

(b) educational attainments of the labour force within four major
occupational groups,

(c) educational attainments of the labour force by economic sector;

1 Hollis B. CHENERY, with Lance TAYLOR: Intercountry and Intertemporal Patterns
of Industrial Growth, Interegional Seminar on Long-Term Economic Projections
(United Nations), Elsinore, Denmark, August 1966.

2 International Institute for Labour Studies: Lectures on the Labour Force and
Its Employment (Geneva, 1963), pp. 40 and 41.

2 P. R. G. LaYARD and J. C. SaicaL: “ Educational and Occupational Character-
istics of Manpower: An International Comparison ”, in British Journal of Industrial
Relations (London School of Economics and Political Science), Vol. IV, No. 2,
July 1966, pp. 222 ff.
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20 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

(d) proportions of certain high-level minor occupational groups in
the national labour force as a whole.
All data and findings related to years around 1960.

The provisional findings of the study may be illustrated as follows:

(a) A 1 per cent. increase in productivity in the manufacturing
sector tends to be associated with increases in the proportion, within
the manufacturing labour force, of professional, technical and related
workers of 1.01 per cent., administrative, executive and managerial
workers of 0.32 per cent., clerical workers of 0.54 per cent. and sales
workers of 0.48 per cent.

(b) A 1 per cent. increase in productivity in the economy as a whole
tends to be associated with certain percentage increases in the proportions
of workers in the above occupational groups holding degrees, having
completed secondary school, attained matriculation level, completed
middle schooling, or completed only primary schooling.

(c) A 1 per cent. increase in productivity in the combined manu-
facturing and electricity sectors tends to be associated with a 1.02 per
cent. increase in the proportion of the labour force in these sectors
having completed secondary school or higher education and a 0.76 per
cent. increase in the proportion of those having had middle schooling.

(d) A 1 per cent. increase in productivity in the economy as a whole
tends to be associated with a 0.81 per cent. increase in the proportion,
in the national labour force, of architects, engineers, surveyors, scientists,
draughtsmen, and science and engineering technicians combined.

A somewhat similar analysis was recently undertaken in the I.L.O.!
In this case employment in the ten major I.S.C.O. groups was related to
national income per head, but also to the rate of economic growth and
to the size of a country’s population. On this basis, using projections of
economic growth made by P. N. ROSENSTEIN RODAN, total employment
in the major groups was projected for each of the regions distinguished
in the United Nations demographic statistics for the world as a whole,
for the years 1970, 1975 and 1980.

Again, some of the limitations of international comparisons of this
nature are clear. They can be applied to any national situation to a
limited extent only. Thus, althogh less advanced countries may gain
some impression of skills available in the labour force of more advanced
nations, these are not necessarily the skills needed—i.e. the skills coun-
tries would have provided if, over a number of years, they had practised

1 James G. ScOVILLE: The Structure of Labour Demand, 1960-1980, Intesregional
Seminar on Long-Term Economic Projections, Elsinore, Denmark, August 1966.
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manpower planning, in full knowledge of the costs and production
benefits of various kinds of training and education and about the future
development of their economies, and if all countries placed the same
value on and could afford the same level of education as an end in itself
as distinct from a prerequisite of production.t Also, the manpower
structure of countries that advanced earlier to a certain level of develop-
ment is adapted to technologies that may be out of date, or inappropriate
for other reasons, when newly industrialising countries reach that level.
Besides, comparisons in terms of whole economies and broad economic
sectors suffer from the fact that the composition of output and employ-
ment within such aggregates differs widely, so that no precise conclusions
can be drawn.

Apart from these difficulties in interpreting international comparisons,
problems arise in making them. Thus, the small number of countries
on which the United Kingdom study is based reflects the general shortage
of data. Such data as exist are often incomparable without considerable
adjustment—for instance regarding levels of educational attainment.

Many other shortcomings and qualifications of international com-
parisons and their use in long-term manpower planning could be added
to the above. Yet in spite of these inadequacies it would seem that
relationships based on such comparisons provide some guidance in
national long-term target-setting for education and vocational training.
Conditions and expectations in any individual country can be compared
with international “ patterns”. Deviations between the two do not
mean that a country should blindly follow the pattern. But they will
raise questions as to the reasons for the discrepancy and thus provoke
either more explicit justification of national policies or their correction.

Medium-Term Targets.

As already noted, medium-term forecasts of skill requirements must
be more specific than long-term estimates because greater specialisation
in training and education is needed to meet requirements (see page 12);
they can be more specific because output expectations are less uncertain
than for the long run (see page 15). In the present section some questions
of method and data are briefly reviewed concerning medium-term skill
requirements of industrial development.

1 Striking differences in years of formal education distinguished skilled workers in
different countries, e.g. the United States and Japan. It seems reasonable to conclude,
in view of the size of these differences, that educational levels in high-income countries
are the result, in part, of a demand for education as an income-elastic consumer good
rather than as a prerequisite for accomplishing certain types of work. See United
Nations, Centre for Industrial Development: Skill Requirements in Manufacturing
Industries, document E/C.5/112/Add. 1, 23 Feb. 1966, p. 22 and Appendix III.
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22 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

A common procedure of estimating these requirements consists of
three steps !: |

(i) statement of output expectations in the target year, for the economy
as a whole, individual sectors and principal industries; this state-
ment may be based on plans or on other sources of information
(page 15);

(ii) estimates of total employment in the target year, again for the
whole economy and for sectors and industries; these estimates are

to be derived from the output expectations, using some target or
forecast of future productivity;

(iii) specification of the employment estimates according to occupational
groups which, at a later stage, can serve as the basis for estimating
training requirements and setting targets for meeting these require-

ments; for present purposes it is this third step that is of major
interest.

Although developed for long-term forecasting (because it is limited
to problems of educational planning) the O.E.C.D. Mediterranean '
Regional Project is the best illustration of this approach. Its detailed T
. : method has been lucidly described and its results have been the object
: of penetrating analysis and evaluation.? Extensive reports are also
‘ available for each of the countries that participated in the project: 7
Greece, Italy, Portugal, Spain, Turkey and Yugoslavia. The table below
indicates the degree of detail used in the country studies (except for
Portugal, where no subdivision by sector was made).

Number of
Country Occupational Sectors and
groups industries
Greece 61 8
Italy 6 10 P
Spain 9 9 \
Turkey 4 5 :
Yugoslavia 8 15

In France and Hungary similar methods have been used for medium-
term planning, and greater detail was therefore needed. Thus, in France
105 occupational groups and 41 economic sectors were distinguished.?

1See J. MouLy: “ Human Resources Planning as a Part of Economic Develop-

ment Planning ”, in International Labour Review (Geneva, 1.L.O.), Vol. 92, No. 3
Sep. 1965, pp. 184-207.

2 Herbert S. PARNES: Assessing Educational Needs for Economic and Social Develop-
ment (Paris, O.E.C.D., 1962), and R. G. HOLLISTER: Technical Evaluation of the First
Step of the Mediterranean Regional Project (idem, 1966). ‘

3 For details see Revue francaise du travail (Paris, Ministry of Labour), Jan.-Mar.
1966, p. 98, and J. TIMAR: Relations between Skilled Manpower Requirement and
Educational Planning, Interniational Institute for Educational Planning document S.6/7. '
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In selecting and defining occupational groups the main criterion for
present purposes is, of course, the structure of the education and training
system for the development and adaptation of which targets are to be set
and decisions taken. Thus, as the Mediterranean Regional Project was
designed to help in long-term educational planning, its architect, Pro-
fessor Parnes, divided the entire International Standard Classification
of Occupations into four classes, each corresponding to an educational
level. In France, in connection with medium-term planning, five
levels of skill formation were distinguished for each of five fields of
skill, thus giving 25 different classes. In Hungary, with three levels
of training for each of 17 occupational categories, 51 classes were
defined.

Once the units of the targets or forecasts have thus been defined, the
estimation of actual numbers can begin. As in the case of long-term
estimates (see page 19), the two basic methods are extrapolation of past
national experience, and international comparison. While generally
some blend of both approaches is used, extrapolation has been relied i
upon more heavily in France in the preparation of the Fifth Plan, and o
in the Mediterranean countries, except Spain. International comparison
‘ has been used primarily (and mostly for long-term purposes) in Puerto
Rico, Spain, Thailand and the United Arab Republic. .

In the procedure discussed in this section the theory underlying both
international comparison and extrapolation is that a given level of oo
productivity in a particular activity is associated with (and possibly _
“ determines ”) a specific occupational composition of the labour force. J
If a country expects or intends to attain a certain level of productivity
in a certain industry, then it is assumed to need a labour force whose
occupational composition resembles that of industries in other countries
where tuat level of productivity has been reached. In the actual practice
of development planning, “ productivity ” (e.g. in the sense of value
added per man-year) does not really seem to have been a specific target '
for the development of individual industries. Yet it might well be useful
for development plans to include such targets, and in any case a noticn
of what other countries have achieved in the way of productivity with
their particular labour force will be of some interest to public policy-
makers deciding the scale and direction of development of their systems
of skill formation and vocational guidance.

This assumption of a systematic relationship between productivity
and occupational composition of the labour force was verified in the
United Kingdom.! It was also closely examined in a study, more detailed

1 LAYARD and SAIGAL, op. cit.
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and resting on a broader factual basis, undertaken at Northeastern
University in the United States.?

The latter study is of particular interest to medium-term problems
because of the greater industry detail for which calculations were made
(21 individual manufacturing industries in addition to manufacturing as
a whole) than in the United Kingdom study. Its analytical results can be
summed up by saying that “ variations in the proportion of professional
and technical workers are a major determinant of productivity in almost
every industry; and that the importance of other groups varies from
industry to industry, and depends on the type of curve that is used to fit
the data. The only occupational group whose variations seem to exert no
influence on productivity is that of clerical workers .2

But the United States study is particularly valuable on account of the
huge amount of factual manpower statistics presented by its authors.
Data were collected from 19 countries, for seven of which statistics were
available at two different dates, so that 26 sets of figures are presented.
While the majority of countries covered are highly industricised Western
nations, the sample also includes Argentina, Chile, Israel and Japan
(both 1950 and 1960}, Puerto Rico and Yugoslavia. Data are given for
225 occupational groups derived from the framework of the International
Standard Classification of Occupations, and for 58 industries or industry
groups based on the United Nations International Standard Industrial
Classification of All Economic Activities.

The O.E.C.D., London School of Economics and Political Scierice and
Northeastern University experiments referred to above have all pointed to
the lack of occupational data that could throw light on the skill require-
ments and other qualifications needed for normal performance in
industrial occupations. Thus, occupational data provided by population
censuses (the most important source of information on composition of the
labour force) are usually based on the International Standard Classifica-
tion of Occupations. But in its present form this classification does not
distinguish clearly between different types and levels of skill requirements
among and within occupations and occupational groups. This means that
but limited conclusions can be derived from occupational data as to the
educational and training requirements or attainments involved. The
reason is that the International Standard Classification of Occupations

1 This study,was first presented in Skill Requirements in Manufacturing Industries,
op. cit. The full results were published in Morris A. Horowrrz, Manuel ZYMELMAN
and Irwin L. HERRNSTADT: Manpower Requirements for Planning, 2 vols. (Boston,
Northeastern University, Department of Economics, 1966).

2 Ibid., p. 33.




1. SKILL REQUIREMENTS FOR INDUSTRIALISATION 25

was not designed for such purposes. Its main functions are to help to
identify the contents of specific occupations in a national context (e.g. for
vocational guidance and employment placement), to assist governments
wishing to develop or revise national classifications of occupations (e.g. in
connection with population censuses or labour force surveys) and to
facilitate international comparisons of occupational statistics. To obtain
classification by nature and level of occupational qualifications further
criteria are needed—of the kind used in France (where “ qualification/
education profiles ” of occupational groups have been developed) and in
the United States (where a full classification is now available by “ worker
traits ” 2). There would seem to be a need for developing some such
classification at the international level.

Short-Term Targets.

For present purposes the main difference between the short term
and the medium and long term is twofold. First, expectations about the
future are more specific—a typical short-term situation arises when plans.
and blueprints are being drawn up for the construction of a specific plant.
Second, the scope for adjustment to expected needs is narrower—in the
short run practically nothing can be done about general educational
qualifications of the labour force, although something (perhaps a good
deal) can be done in the way of vocational training and, of course, by
hiring expatriate manpower.

When a plant is under construction or expansion, detailed occupa-
tional requirements are implied in the plans. The designers can usually
provide fairly specific job descriptions, indicate the skill requirements that
they think are needed, ways of acquiring these and time needed for this.
For a structural steel plant for example, it could be established that a
template-maker “ makes full-size wood, cardboard, or sheet-metal tem-
plates from blueprints or models for use in laying out rivet holes, cuts and
bends on structural steel: locates holes, cuts and bends, using his knowl-
edge of trigonometry, orthographic projections and radial projections,
and marks their locations, using such layout tools as squares, dividers
and scales ”. It might further be determined that in general such a worker,
in addition to a certain general educational attainment, needs no less

than two and no more than four years of training and basic experience,
which he might acquire in another plant (in the same country or abroad)
or in a school or training centre.

1 United States Department of Labor, Bureau of Employment Security: Estimates
of Worker Trait Requirements for 4,000 Jobs (Washington, D.C., 1957), p. 114.
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26 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

Information of this kind can be developed only in industry itself,
and it is indeed in industry and the individual enterprise that it is pri-
marily needed. Central public concern with foreseeing such short-term
skill requireinents would seem to be limited to two aspects: first, to
ensure that manpower problems receive timely attention when plans are
being established so as to minimise delays and losses due to unforeseen
lack of skills once expensive buildings and machines have been installed;
second, the central authorities may wish to see to it that in considering
these manpower aspects use is made of a wide range of information on
different possibilities, so as to avoid, for instance, the risk that unrealistic-
ally high or unduly low skill demands are made, that provision is made for
expatriate manpower where local staff could have been trained, or that
machines are installed for work that in a developing country is more
appropriately performed by human labour.

It would indeed seem very useful for information on the manpower
requirements of specific production processes to be much more widely
available than is the case at present. This would enable developing coun-
tries, working out short-term plans, to choose from alternative possibilities
those that are best suited to their own conditions—as regards
manpower as well as other factors determining optimal production
techniques.

Important sources of data for such purposes are engineers’ blue-
prints—project feasibility studies and technical assistance reports drawn
up by consulting firms for new plants—and the actual staffing of existing
enterprises. Much of this information is of a private and often confiden-
tial nature, but some is freely available and has been published at the
international level by the United Nations. It tends to be in terms of
occupational requirements rathcr than skill requirements, and the occupa-
tional categories distinguished are not always clearly defined or neces-
sarily the same in different studies. Yet data of this kind can provide a
very useful basis for determining short-term skill requirements, and
considerable scope exists for international action in supplying such
data.

Without going into technical details, it is suggested that such action
could consist of the systematic collection of blueprint information for
the use of developing countries seeking technical assistance in the expan-
sion of their industries. The blueprints would of course be of much

1See, for instance, United Nations, Economic and Social Council: Training of
National Personnel for the Accelerated Industrialization of Developing Countries,
Annexes (XXXVII) 12, New York, Sep. 1965, Annex C (pp. 86 ff.); United Nations:
Managerial and Technical Personnel Requirements (Cement Industry, Fertilizer
Industry, Pulp and Paper Industries, Metal Processing Industries) (United Nations
documents 65-06216, 65-06217, C.1.D./VI Background Papers Nos. 15 and 18).
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broader use than for the mere estimation of manpower requirements.
But special attention could be given to the inclusion of clearly defined
information on the manpower aspects. To be internationally useful it
would of course be essential for such information to be based on clear
and uniform definitions of occupational groups.

Information of this highly specific nature quickly becomes obsolete.
It is immediately and often quite drastically affected by technological
change, much more so than more aggregated data are. An international
service for the collection and dissemination of such information should
therefore have available resources for keeping itself reasonably up to date.

MANPOWER REQUIREMENTS OF SPECIFIC INDUSTRIES

In this section the question is discussed of what is actually known -~ - -~
about the manpower requirements of some of the proposals for industrial
expansion made by the Regional Symposia. The question is of interest in
its own right. Do these proposals seem at ali feasible from the manpower
point of view? Are the manpower problems involved in somic of the
proposals markedly more difficult than those of others? But in addition
an examination of this question can illustrate in more concrete terms
some of the general problems of manpower planning discussed in the
previous section of this paper. |

In the reports of the Regional Symposia special importance was
attached to the development of the fertiliser, cement, iron and steel, and
textiles industries, and of the metal trades. The data presented below
therefore relate in part to these industries.

The proposals of the Regional Symposia relate to the medium or
long term; some involve production targets for 1970, others for 1975
or later. But the proposals have in common that more or less precise
output targets are put forward for fairly specific products or indus-
tries.

The data presented below are of three kinds. First, a very simple
classification is given of over-all skill requirements in certain manufactur-
ing industries according to experience in the United States. This informa-
tion may throw some light on the relative size of skill formation problems
arising in the development of one industry as compared with another.
Next, some more detailed data are given regarding occupational require-
ments of certain manufacturing processes according to present-day
technology. Third, some figures are put forward relating to the skill
requirements of some of the occupational groups that seem of
major importance in the development of various manufacturing indus-
tries.
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28 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

Relative Skill Requirements of Manufacturing Industries

For the United States a unique, even if admittedly quite imperfect,
statement exists of skill requirements of the labour force employed at
certain census dates in well over 100 industrial sectors.?

The measure of skill requirements used is years of schooling as far
as requirements of general education are concerned, and length of training
(whether vocational education in schools, apprenticeships, on-the-job
training or acquisition of essential experience) as regards specific voca-
tional preparation. Estimates of these required periods were based on
what was needed “ for a worker to acquire the knowledge and abilities
necessary for average performance in a particular job-worker situation ”
in a large number of jobs, in the view of experienced labour placement
specialists in the United States during the early 1950s.2 This information
on skill requirements in specific jobs was applied to employment data, Ly
occupation and industry, provided by the United States population censu-
ses of 1940 and 1950. In this way a survey could be made of the distribu-
tion of the labour force in individual industries, according to seven periods
of required general education and eight periods cf specific vocational
preparation.

Table II below is based on these data as relating to the 1950 census.
It ranks a few industries that were the object of recommendations by the
Regional Symposia in order of increasing average learning time required
(general education and specific vocational preparation combined) for the
labour force of each industry as a whole. The table further shows for
each industry weighted average education and training times needed as a
percentage of those in textiles.? While it can certainly not be assumed that
developing countries “ need ” the same length of training time per man
in their industries as did the United States in the early 1950s, it may be
much less seriously wrong to assume that if the labour force in some spe-
cific industry in the United States needed a markedly longer (or shorter)
average period of training than in other industries, that industry would
also need relatively long (or short) training in developing countries.

The above figures suggest that among the industries listed “ logging,
etc. ” is least exacting, and “ construction ” most exacting in terms of
training time per man. The most demanding industry but one is non-
electrical machinery, and the least demanding but one is glass making.

1R, S. Eckaus: “ Economic Criteria for Education and Training ”, in Review
of Economics and Statistics, May 1964, pp. 191 ff.; see also comments by David F.
Ross and reply by R. S. EckAUs in ibid., Feb. 1966, pp. 103 ff.

¢ Estimates of Worker Trait Requirements for 4,000 Jobs, op. cit., p. 110.

3 The absolute figures for textiles in the original source are 9.93 years of general
education and 0.94 year of specific vocational preparation.
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TABLE II. EDUCATION AND TRAINING REQUIREMENTS IN SELECTED
KEY INDUSTRIES AS A PERCENTAGE OF THAT REQUIRED IN TEXTILES,
UNITED STATES, 1950

Genqral Specjﬁc
Tndusisy Souesions] pocationsl
Logging and wood products

except furniture . . . . 91 76
Glass and glass products . . . 90 94
Cement . .. .. .. ... 97 112
Pulpandpaper . . . . . . . 100 87
Apparel . . . . . . . . .. 102 76
Textiles . . . . . . 100 100
Blast furnaces, rolling mllls etc 101 131
Fabricated steel . . . . . . . 106 134
Chemicals* . . . . . . . .. 107 153
Electrical machinery . . . . . 109 147
Non-electrical machinery . . . 110 188
Construction . . . . . . . . 107 247

1 This industry is included here in place of fertilisers, which featured prominently in the reports of

the Regional Symposia.

While the figures may be helpful in indicating relative training time
and cost per worker in different industries, they do not indicate relative
cost of training per unit of production (e.g.. $1 miilion of annual
steel output). For that purpose one should also take account of
the numbers of workers needed or, alternatively, of output per
worker.

Thus, for example, value added per man-year in the United States
is nearly twice as high in the pulp and paper industries as it is in the
textiles industry.! Therefore, although general educational development
and specific vocational preparation per man in these industries are
about the same, per unit of output value they are only 53 and 54 per cent.
respectively in pulp and paper of the requirements in textiles. For
chomicals, the contrast is even greater : though training requirements
per man in that industry are much greater than in textiles,
general education required per unit of output is only 35 per cent.
and specific vocational preparatlon only 50 per cent. of those in
textiles.

In a sense the full information available for the United States could
be of far greater and more specific importance to the planning of edu-

1 Data from the United States Census of Manufactures, 1938.
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cation and training in developing countries because that information is
not limited to average relative figures as given in the table. It also shows
the distribution of the labour force in each industry according to seven
levels of required general education and eight levels of required specific
vocational preparation. But as absolute figures on required training time
in the United States in the early 1950s cannot be of great immediate
relevance to developing countries during the late 1960s no further details
are shown here.

Three further points of general interest may be noted in connection
with the United States data. First, comparison of training time require-
ments of the labour force as shown in successive occupational surveys
reveals the existence of trends which can help in making projections as
a basis of planning. Table III below illustrates this point for shifts,
between the 1940 and 1950 censuses, in the composition of the United
States labour force as a whole, according to the eight categories of specific
vocational preparation,

The second point worth noting is that the increase in training require-
ments between 1940 and 1950 revealed by these figures was due entirely
to increases in the proportions of occupations requiring relatively longer
training. It does not reflect increases in training requirements of the
occupations themselves; the same “ catalogue ” of skill requirements
was applied to the labour force data of both 1940 and 1950.

TABLE III. DISTRIBUTION OF SPECIFIC VOCATIONAL TRAINING
REQUIREMENTS FOR THE UNITED STATES LABOUR FORCE
IN 1940 AND 1950

(Percentages)

Specific vocational preparation range 1940 labour force | 1950 labour force

Y S A T N

Total .

Average years of training required .

Short demonstrationonly . . . . . 1.44 0.47
Anything beyond short demonstrat1on up
to and including 30 days . 16.70 20.95
Over 30 days up to and including 3 months 13.23 7.71
Over 3 months up to and including 6 months 22.90 23.71
Over 6 months up to and including 1 year 4.33 5.06
Over 1 year up to and including 2 years . . 17.54 14.57
. Over 2 years up to and including 4 years . 20.53 23.52
Over 4 years c e e 3.33 4.21

100.00

100.00

1.26

1.35

Source: EckAUs: “ Economic Criteria for Education and Training ”, op. cit., p. 186.




1. SKILL REQUIREMENTS FOR INDUSTRIALISATION 31

Third, it is of interest that the United States study suggested (but
the data would not permit of any stronger term) the existence of some
discrepancy between general educational attainments of the labour
force and general educational needs according to this particular appli-
cation of “ the manpower approach ” to education. Thus, in 1940, 31.2 per
cent. of the labour force had actually had “ full high-school education ”
but cnly 28.5 per cent. needed it for their work; by 1950 these figures
had risen to 39.0 and 32.4 per cent. respectively. As regards coliege
education (four years or more), in 1940 only 5.9 per cent. of the labour
force had had such education while 7.1 per cent. would have needed it
for their work; by 1950 needs and actual attainments in this respect

had balanced at 7.4 per cent.
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Occupational Requirements of Selected Manufacturing Industries

Some of the figures presented above indicate differences in average
{raining time requirements as between industries. Such data may be of
some general help in the fixing of medium-term and long-term targets
of skill formation, to the extent that these can be linked to expectations
(in plans or otherwise) about the growth of certain industries.

In the following pages more specific figures are presented concerning
occupational requirements for some of the key industries whose expansion
was recommended by the Regional Symposia. The data may illustrate
the use of “blueprint information ”, whose systematic collection and
dissemination at international level was suggested above (see pages 26
and 27). The use made of this information below is somewhat hazardous.
It is to estimate orders of magnitude of manpower required in certain
broad skill categories if the output recommendations of the Regional

Symposia are to be implemented. It should be stressed that the quality
of the data, especially their comparability, is extremely limited. So the
figures cannot be regarded as meaningful forecasts or targets. The
conclusions drawn at the end of this section are much more limited—
and even they may be contested. But in spite of these shortcomings this
type of datu is thought to be of sufficient general interest to warrant
presentation of a small sample of what exists.

(a) Fertilisers.
A summary table of “ blueprint ” information concerning fertiliser

plants (table IV) is given below.
The data are most heterogeneous, the plants compared differing in

fuels and raw material input, product output, size and geographical
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location. Thus, the table illustrates the tremendous variation in man-
power requirements even within one rather narrowly defined industry.
However, it also suggests that these variations are largest by far for the
category of unskilled workers {input per 1,000 tons capacity in plant 5

TABLE IV. OCCUPATIONAL INPUT COEFFICIENTS
IN THE FERTILISER INDUSTRY FOR 1,000 TONS/YEAR

Tech- o s Un-
Pl . s < Skilled .
Pﬂ?_t Location Fertiliser . Tons/year Feed ng:}:;lrs wo;ksrs vf'l;;lllci‘ris Total
1 | India Urea complex | 310 000 | Naphtha | 0.19 | 0.90 | 0.62 | 1.73
fertiliser
2 | India Urea nitro 310 000 | Gas 0.72 | 3.04 | 2.81 | 6.57
phosphate | '
3 |India! | Ammonium 270 000 | Coal - — — 114.18
sulphate
4 | India Urea 185 000 | Naphtha| 0.51 | 3.14 | 2.10 | 5.75
5 | India Urea ammo- 70 000 | Naphtha | 1.38 | 8.35 | 6.51 |16.24
’ nium phos-
phate :
6 | Burma | Urea ammo- 177 000 | Gas -1 097 | 3.32 | 0.11 | 4.40
nium phos-
phate
7 | Latin Ammonium - | 150000 |Crude | 0.22 | 098 | 0.06 | 1.26
Ame- sulphate oil
rical

Source: Adapted from Maragerial and Technical Pérsor;nel Requirements: I;'ertilizer Industry,
United Nations document 65-06217, op. cit., table 2, p. 6.

1 Existing plants where the coefficients represent actual staffing patterns. All other plant data are
taken from feasibility studizcs and represent occupational inputs according to engineers designing new
plants.

being 100 times as large as in plant 7), much smaller for skilled workers
(plant 5 needing nine times as many as plant 1) and smaller still for
“ technical workers ” (input in plant 5 being seven times that in plants 1
or 7). So the variation is least large for the group for which skill formation
matters most. Furthermore, plant 5, the one most greedy of manpower,
is also the smallest by far. If it is deleted from the comparison the ratios
between highest and lowest manpower input are reduced to 47:1 for
unskilled workers, 3.5:1 for skilled workers and 5:1 for technical
workers. ,

These are still very large differences. They seem to point to a rather
wide variety of technological choice. From the point of view of man-
power planning this would mean that, in this industry at any rate,
manpower requirements differ widely according to the technology
selected. Conversely and more importantly, there seems to be some
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considerable possibility of adapting technology to manpower availa-
bilities—which is of interest for purposes of employment creation as
well as of skill formation.

As noted in a study cited earlier, such a choice of technology appears
to exist in a wide variety of industries. This finding wouid seem to
strengthen the case, suggested above, for systematic collection and
dissemination of information concerning staffing patterns of specific
plants, but also regarding the occupational composition of industries
found in different countries as a basis for manpower planning. “ From
such an array of data a developing nation could select one set . . . as its
target for some future level of development.” *

As an example of what is involved in drawing up and interpreting
information on individual plants it may be of interest to refer to a
relatively detailed manning table, drawn up by a United Nations mission
in 1961 for what was. considered the optimum type of fertiliser plant
under Indian conditions of weather, social benefits, holidays, etc.?
The table reflects not merely technological conditions of production but

also principles of organisation and- personnel management. Thus it is
‘specified that the table makes no allowance “ for extraordinary training

of staff members except the over-staffing of providing an assistant for
each responsible position ”. But 20 per cent. extra manpower. was
allowed on all continuous shift jobs for relief for sickness, vacation and
training. Again, the table does not provide for labour required during
seasonal peaks. Furthermore, it applies to the fertiliser plant only, to the
exclusion of administrative and policy-making functions of the enterprise.

Assuming that this plant were roughly appropriate, not only for
India but also for Africa and Latin America, and assuming further that
the increase in fertiliser output until 1975 recommended for these two
regions by the Regional Symposia 3 were to be met entirely by plants of
this type, what manpower requirements would this involve ? The question
is not entirely legitimate because it cannot be assumed that technology
appropriate in 1961 will still be so in 1975. Furthermore, the model
plant is for nitrogen fertiliser, whereas development of fertiliser industries
will also have to include phosphoric and potassic products. Yet, a
calculation of the kind made here may be of some interest in indicating
an order of magnitude of possible manpower requirements of the
development of a very important manufacturing industry in the
developing countries.

1 HorowiITz, ZYMELMAN and HERRNSTADT, op. Cit., p. 4.

2 The table appears as Fig. 1 on p. 89 of Training of National Personnel for the
Accelerated Industrialization of Developing Countries, op. Cit.

3 The Regional Symposium for Asia did not set an output target for fertilisers.
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The plant in question would have an annual capacity of 80,000 tons,
using naphtha as feed stock. According to the report on the African
Regional Symposium capacity in the fertiliser industry would have to
increase between 1965 and 1975 by 3.6 million tons. The report on the
Latin American Regional Symposium contains a forecast that consump-
tion of fertiliser would rise from 1965 to 1975 by between 1.4 and 3 million
tons; it is assumed below that this increase would be met by the region’s
own production.

Dividing the various groups of personnel specified in the manning
table for the Indian model plant into eight broad groups of workers,
and then applying the resulting figures to the recommended increases
in fertiliser capacity, the figures given in table V are obtained.
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TABLE V. MANPOWER REQUIREMENTS IN FERTILISER INDUSTRY, P
1965-75
Latin America
Occupational group Africa
‘ Low estimate High estimate 3
Managers and supervisors . . 1100 400 900
\ Health personnel ., . . . . 300 100 200 -
L Secretaries and clerks . . . . 1 500 600 1300
L Engineers and chemists . . . 1300 500 1000 - ;
! Draughtsmen . . . . . . . 100 50 100 , 2
4 Skilled workers, foremen . . 4700 1800 3900 E
Operators . . . . . .. .. 6 000 2300 4900
\1’ Labourers, guards, etc. . . . 11 500 4 400 9400
\ Total . . .| 26500 10 150 21700

The precise meaning of these figures is, of course, somewhat uncertain,
since no exact definitions are available of the occupational categories in
terms that could be compared with 1.S.C.O. or with any specific national
classification of occupations. Furthermore, as already noted, the output
mix of the model plant is more limited than will be the future production
of fertilisers in the developing world; the actual output mix will involve
different occupational patterns.

An alternative estimate of occupational requirements was, therefore,
made, using the occupational data in table IV, and weighting the
occupational categories according to the output capacity of the
different plants mentioned in that table. The results are given in
table VI.
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TABLE VI. ADDITIONAL MANPOWER REQUIREMENTS!:
ESTIMATES FOR 1965-75

Latin America
Occupational group Africa
Low estimates High estimates
Technical workers . . . . . 2000 800 1700
Skilled workers . . . . . . 9 400 3600 7 800
Unskilled workers . . . . . 5 800 2300 4 800
Total . . . 17 200 6 700 14 300

The two projections differ considerably, in particular as regards skilled
workers:

Latin America

Africa
Low estimates High estimates
First projection . . . . . 4700 1800 3900
Second projection . . . . 9 400 3600 7 800

These differences illustrate the weak basis on which the coefficients
have been calculated. We are not even in a position to state that the
manpower requirements are most likely to be somewhere between the
minimum and the maximum estimate. Since we do not want to under-
estimate the burden that will be placed on the educational and training
systems we retain the high projection, i.e. the first one.

(b) Cement.

Another key industry considered by the Regional Symposia for which
a good notion of available technology exists is cement. Once again,
though, only two Regional Symposia made estimates for output
expansion. Theoretical manpower requirements are calculated below,
using as a basis summaries of staffing needs in two large-scale plants
in which unit capital costs are relatively low.! These plants are of 335,000
and 400,000 tons capacity; in the former the so-called “ wet process ”
is used; in the other a “ dry process ”.

1 For a description of these plants see United Nations: Studies in the Economics of
Industry, No. 1: Cement, document ST/ECA/75, p. 21.
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36 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

Asian demand is expected (and output here assumed) to grow by
44.5 million tons from 1964 to 1970; African output by 2.9 million tons
from 1964 to 1975. Should these output levels be reached by either of
the two plants cited, estimated additional manpower needs for six
occupational groups are shown in table VII.

O o R .

el N

ol

TABLE VII. ADDITIONAL MANPOWER REQUIREMENTS
IN THE CEMENT INDUSTRY: ESTIMATES FOR 1965-75

Asia Africa

Occupational group Plant 1: Plant II: Plant I: Plant IT:

wet process | dry process wet process | dry process

Quarry workers . . . . .. 4 400 3700 200 - | 200
Production workers . . . . 57 800 48 200 2300 1900
Laboratory workers . . . 5200 4400 200 200
Technical workers . . . . 3000 2 200 - 100 100
Administrative workers . . 6700 5200 300 200
Guards and miscellaneous . 8 900 13 300 300 500

Total . . . | 86000 | 77000 3400 3100 o

e,

Without any doubt the occupational coefficients and hence the estimated o

manpower requirements are more reliable for the cement industry than -
for the fertiliser industry, the reason being the more homogeneous ' o
output in the former (see table VIII). ‘

TABLE VIIL POSSIBLE CAPITAL/LABOUR SUBSTITUTION IN CEMENT:
EFFECTS ON THE SKILL STRUCTURE OF THE LABOUR FORCE

Total capital outlays required (calculated in millions of dollars in 1960): ' \
Asia: Plant T 1488 Africa: Plant I 98 "
Plant II 1558 PlantII 103
Change from plant I to plant Il in : " Percent.
Capitaloutlays . . . . . . . . ¢ . . . 0 i et e e e e e + 47
Employment® . . . . . . . .. .. ... 000 .. —10
Quarryworkers . . . . . . . . . . i e e e e e e e e . —14
Productionworkers . . . . . . . . . . ... ..o .. —16
Laboratoryworkers . . . . . . . . . . . . ... 0., —15
Technical WOrkers . . . . . v v v v v v vt e e e e e e —30
Administrativeworkers . . . . . . . . 0L 0000 0. —18
Guards and miscellaneous . . . . . . . . . . ... .00 0. +50

1 Based on more detailed estimates than those shown in the previous table.
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Thus, although plants I and II have very similar fixed investment
costs per ton of capacity ($33.4 and $34.8), their manpower inputs are
substantially different. A small increase in fixed investment expenditures
from plant I to plant II implies much larger reductions in the input of
skilled—and especially technical—personnel. The choice between these
two types of plant should depend on judgments about which of the
scarce resources (capital or highly trained labour) provides the binding
constraint, or could be better employed elsewhere.

However, a further consideration is that developing countries that
establish new cement industries will find the wet process (plant I) prefer-
able to the dry process in so far as the former is simpler to operate and
uniform quality can be maintained more easily. Moreover, fuel costs
on the dry process are higher than those on the wet process. '

(c) Other Industries.

~ Following the general method described above for the fertiliser and
cement industries, the I.L.O. has made very rough estimates of occu-.
pational requirements in the iron and steel, textiles and pulp and paper
industries. These estimates are subject to the same types of limitations
stressed in the case of fertilisers and cement. For this reason, as well as
for reasons of time and of data problems, no attempt was made to
calculate similar figures for some of the other industries on which
recommendations were made by the Regional Symposia—machine
tools for Latin America; oils and fats, glass, and forest products for Asia.

It would also have been of great interest to compare the calculations
with the results that could be obtained using the wealth of data contained
in the Northeastern University study referred to above.! That study
includes detailed occupational statistics for, inter alia, the chemical,
jron and steel, textiles, paper and paper products, machinery, food and
beverages, and glass industries. But the study was not available in time
for detailed examination in connection with the present paper.

(d) Summary.

Again, for purely illustrative purposes, however, the figures obtained
by the I.L.O. calculations are summarised in table IX, which shows
for each region the total calculated manpower requirements of the
industries concerned, and their division between professional and
technical manpower on the one hand, and workers (in some cases
skilled workers only) on the other. ' |

1 See pp. 23-24.
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TABLE IX. OCCUPATIONAL REQUIREMENTS BY INDUSTRY
AND REGIONS

(Rounded estimates for 1965-75 (in thousands) )

Professional .
. . s ’ Skilled
Ind Total h 1, 1
Region ndustries otal t;;:g lg:;ars workers
Africa Fertiliser . . . . . . . 26.5 25 4.7
Cement2, , ., ., . . . 3.1-34 0.5-0.6 2.1.2.5
Iron and steel® . . . . 10.9-63.3 1.8-13.1 6.6-24.0
Textiles . . . . ... 214.3 14.6 178.3
Pulp and paper* . . . 41.8 7.4 30.3
' Total . . . 300-350 27-39 222-240
Asia Fertiliser . . . ., . . . N.A. N.A. N.A.
Cement® ., ., ., ., . . . 77.0-86.0 11.8-14.9 51.9-62.2
Iron and steel® . . . . 14.9-87.4 2.4-18.0 9.1-33.2
Textiles® . . . . . . . | 314.0474.0 21.6-32.6 261.2-394.1
Pulp and paper . . . . 463.0 140.4 322.6
Total . . . 850-1 100 175-200 650-800
Latin Fertiliser* . . . . . . 10.2-21.7 1.0-2.0 1.8-3.9
America| Cement . . . . . . . N.A. N.A. N.A,
Iron and steel® . . . . 54.1-314.3 8.9-64.8 32.7-1194
Textiles . . . . ... 548.6 379 456.0
N.A. N.A. N.A.
Total . . . 600-900 50-100 500-580

! Including semi-skilled workers in textiles and iron and steel.

and dry process (low projection).

patterns.

¢ Excluding North Africa.
tion (3,700 and 5,600 million square yards),

N.A. =figures not available,

' Th

€ ranges are due to two a:

! Wet process (high projection)

3 Highest and lowest estimates from among five different occupational
ssumptions as to likely consump-

* High and low assumptions as to likely output.

The figures are subject to a number of limitations, including the

following:

(a) Where manpower requirements had to be based on demand

projections it was assumed that demand will be entirely satisfied by
production in the region concerned.

(b) The definition of output in global projections is not the same
as the definition of output at the plant level. Projection of final demand
relates to an economic sector or a branch of industry: iron and steel,,
cement, etc., whereas output mix of a plant forms only a part of total

sector or industry output mix; i.e.

to a certain extent we compare units.

which cannot be readily compared, the sector and the enterprise, the:
total and the specific. With the exception of cement, the final products.
are too heterogeneous to warrant projection on the basis of occupational

coefficients for one or a few plants.
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(c) The occupational coefficients do not reflect the considerable

variation depending on size of plant (except for cement).

(d) The occupational classifications in the data used for making

the projections are neither uniform nor consistent. This is one explanation
for the sometimes tremendous variations in the projections.

In spite of these and oiher shortcomings, it would seem that from

this very limited table at least two corclusions may be drawn. First,

it is quite evident that the total employment-creating capacity of the
industries concerned is but a minute fraction of the expected increases
in the total labour force of the regions concerned.

Recently, estimates were made in the I.L.O.} of future increases in
the world industrial labour force. In table X these estimates are compared
for the period 1965-75, with the maximum estimates of total new em-
ployment calculated for the key industries considered above.

TABLE X. ESTIMATED INCREASE IN THE LABOUR FORCE AND
IN EMPLOYMENT IN KEY INDUSTRIES, 1965-75

(In thousands)
Region Labour force %:2;’13333:3: eisn
Africa . . . . « « « o v o e e 28 100 350
ASiz o v v e e e e e e e e e e e 150 600 1110
Latin America . . . « . « « « ¢ ¢ o . 25100 880
Total . . . 203 800 2340
Percentage . . . 100 1.15

Of course, increases in manufacturing output indirectly give rise to
greater output and employment in related activities (transport, sales,
raw materials, etc.). And in any case many industries will grow inde-
pendently from the expansion in the key industries considered in the
present paper. Furthermore, not all countries are included in the regional
production and employment estimates for key industries given in table IX.
But it is clear that even if these factors were to cause the estimates
of employment in the key industries to be multiplied by, say, five or ten,
only a small proportion of the increase in the total labour force would
be absorbed.

The second conclusion that one would like to draw from the figures
in the table is that the requirements for skilled manpower which it

1 James N. YPSILANTIS: World and Kegional Estimates and Projections of Labour
Force, United Nations document ISLEP/A/VIL.4.
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indicates do not seem forbiddingly high. Evidence for judging this
question is almost non-existent. In particular, it is not possible to compare
the figures with indicators of what is obviously the most relevant factor—
i.e. the current and prcbable future capacity of the region to train
% personnel of the various categories involved. Some estimates exist,
however, of future total skilled mannower requirements in the developing
4 regions. It may be of interest to compare these with the very partial
) estimates of the table, to see whether the latter are at all compatible
with the former.

The first of these estimates can be found in an I.L.O. study submitted
to the 1966 United Nations Seminar on Long-Term Projections. In
that study projections were made of future demand for labour in each
of the major groups of the International Standard Classification of
Occupations, assuming reasonable rates of economic growth. The
projections were based on statistical analysis of employment in these
groups on the one hand, and level of economic development, rates of
growth and size of countries on the other. Taking the projected increase
in employment during 1965-75 for the major group professional,
technical and related workers ” as the indicator of growth in total
demand for high-ievel personnel, and the increase for the major group
“ craftsmen, production process workers and labourers not elsewhere
classified ” as the indicator for skilled workers, table XI can be drawn
up. L

A second estimate of future high-level manpower needs appeass in a |
report submitted in 1964 to the Economic and Social Council.? Here,
increased numbers of engineers, scientists and technicians required for
industrialisation in general were estimated for the period 1960-75. For
the period 1965-75 these estimates may be assumed to be somewhat
larger than two-thirds of those for the 15-year period. This would mean
increased needs in the three occupations mentioned of approximately
70,000 in Africa, 400,000 in Asia and 250,000 in Latin America.

For what they are worth, these figures suggest that the high-level |
manpower requirements of the key industries considered in this paper
would not be excessive compared with global estimates of future man-
power requirements in the developing regions. Indeed, in some cases
the key industries would seem to require relatively small fractions of
the total estimates; global estimates themselves might be grossly un-
realistic. It might be fair, however, to conclude that the skill requirements
in the key industries cannot yet be seen to be alarming,

58 RETE Y Wl s

-
5
!{
3

Y
ol

2

R e O

v
B N U
R g TR

.
Gdiane ELout S T

S,

1 SCOVILLE, op. cit., Part (b), pp. 38-40.

3 Training of National Personnel for the Accelerated Industrialization of Developing
Countries, op. cit., pp. 24-25.
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TABLE XI. INCREASES IN DEMAND FOR HIGH-LEVEL PERSONNEL
AND SKILLED WORKERS, 1965-75

(In thousands)
High-level personnel Skilled workers
Region
Total Key industries Total l Key industries
Africa . .. ... 1500 40 6100 240
Asia . . ... .. 6 700 210 35 600 810
Latin America . . . 1 800 105 9 000 580

Skill Requirements for Industrial Occupations

To establish occupational requirements for industrialisation is a first
step in target-setting for human resources development. The second
necessary step consists in determining the skill requirements involved,
so that measures can be taken for providing the skills. But for various
reasons methods and information regarding this second step are less
satisfactory than those concerning the first. Skills have been, and perhaps
can only be, defined and classified in much less precise terms than
occupations. Furthermore, many skills can be acquired in several ways—
in different types of schools, by different methods of training in employ-
ment, or in various combinations of the two. Practice varies widely in
this respect both within and among countries, so that for many occupa-
tions, even when skill requirements have been defined, it cannot be said
that there is one particular path of skill acquisition.

One result of these circumstances is that the possibility of planning
on the basis of international comparison is more limited as regards skill
requirements than it is in assessing occupational requirements. But in
practice the scope for international comparison is even far smaller
owing to three further factors. First, few countries collect systematic
information on training in employment, and while many collect data
about formal education of their labour force, they do so by very different
criteria that may be impossible to compare (e.g. classification by different
periods of school attendance, age of school leaving, highest level of
school completed).! Second, although it should not be impossible to
reach a measure of international agreement and comparability on this
particular point, further difficulties arise from wide international dif-
ferences in the organisation, methods and effectiveness of training and

1 For a clear discussion of the problems involved see LAYARD and SAIGAL, op. cit.
Also Horowitz, ZyMELMAN and HERRNSTADT, op. cit., Vol. I, p. 20, and Vol. II,
pp. 158 ff., where occupational data are classified according to years of schooling.
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education. Hence, even if all countries provided comparable data on,
say, years of general education and training in employment, this would
by no means imply that a comparable measure of skill had been provided.
Third, to the extent that comparisons can be made of educational
attainment in given occupational groups as between different countries,
these are likely to indicate primarily the levels of general education that
countries can afford rather than the minimum education that is needed
for effective, normal or efficient performance of jobs.

For all these reasons the present scope for international comparison
in determining skill requirements of given occupational patterns is quite
limited; yet it would seem desirable to take international action for
increasing this scope. There can be no doubt that if each of the above
difficulties were carefully examined at the international level, not only
could ways be found of overcoming them but, once comparable data
existed, many ways could alsc be discovered of improving national
practices in education and training.

Meanwhile, countries have to rely largely on their own experience
and judgment in determining skill requirements by occupation or
occupational group. Relatively little systematic work has been done in
this field, but two interesting examples may be mentioned here.

The first is an inquiry made in July 1966 among Nigerian employers
in a sample of 124 private and public enterprises!, employing ten or
more workers each, outside the agricultural and services sectors, mostly
in Lagos. The occupations examined included senior positions (engineers
and other professionals, administrators), two groups of medium-Jevel
occupations (junior administrative/supervisory/foremen, and tech-
nicians), occupations at the skilled and semi-skilled level, and unskilled
occupations. The data concern 126 occupations listed in the International
Standard Classification of Occupations (in which 65,000 workers were
engaged in the enterprises covered), five-digit occupations at the senior
level, three-digit groups of occupations at the other levels. Employers were
asked what educational qualifications they would require when recruiting
new employees, and what special training in employment (apprenticeship,
on-the-job or in-service training) and experience they thought necessary
for efficient performance in the jobs concerned.? In addition, they were
asked what qualifications their labour force actually possessed, what
difficulties existed in recruiting personnel with the desired qualifications,
and what wages and salaries were paid.

1 National Manpower Board (Nigeria): Survey of Educational and Training Con-
tent of Occupations (Lagos, 1966).

2 In the study, training in employment is called “ employer training .
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1. SKILL REQUIREMENTS FOR INDUSTRIALISATION 43

It is impossible to summarise here the detailed method and rich
contents of this survey, which should be of great interest to every develop-
ing country. But a few salient points may illustrate the results obtained:

(a) Seven out of ten jobs above the unskilled level, three out of four
at the medium level, and more than one in two at the senior level called
for training in employment, in addition to formal education; of jobs
requiring secondary technical education more than three-quarters also
required training in employment. :

(b) In the senior group, engineering jobs required the most advanced
formal studies, but 60 per cent. also needed training in employment ;
for the senior group as a whole, and in mining, manufacturing, construc-
tion and utilities, 30 per cent. or more of these positions called for more
than two years’ training, mostly on the job.

(c) Senior administrative positions called for experience, typically
during more than three or even five years; indeed, for this group
“ employer responses indicate a willingness to accept experience as a

substitute for part of education and/or training qualifications .

(d) The highest proportion of jobs requiring training in employment
—76.1 per cent.—occurred at the medium level; but the proportion was
higher for the junior administrative/supervisory/foremen category than
for the technicians; in manufacturing the required training was estimated
at two or more years for 30 per cent. of the positions in medium-sized
enterprises and at three or more yeais for about the same proportion in
large enterprises.

(e) In almost half of the jobs at the skilled or semi-skilled level no
post-primary education was needed, but in nearly 70 per cent. training
in employment was required; clerical and sales jobs required least
training; production jobs and occupations in transport and communica-
tions required most training.

(f) Salary levels rose clearly with educational level required, so that
employers could reduce wage and salary costs by providing their own
specialised training in so far as this replaced specialised pre-employment
training.

The second example of determination of skill requirements for given
occupations is taken from the United States. In that country jobs have
been classified in groups that make similar demands on workers (worker
traits) in terms of training time as well as aptitudes, interests, tempera-
ment and physical effort. The classification is based on elaborate data
collected by employment service specialists, from business organisations,

1 Survey of Educational and Training Content of Occupations, op. cit., p. 17.
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4 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

trade associations, professional societies and government agencies.
Worker traits are specified for 22 broad areas of work, including clerical
work, crafts, education and training, engineering, machine work, manage-
rial and supervisory work (as well as art, writing and other non-industrial
activities).! Within these areas of work a total of 114 more detailed
“ worker trait groups ” are distinguished, e.g. (within the area of machine
work), set-up and/or all-round machine operating, set-up and adjust-
ment, operating-control, driving-operating and tending. The specific
worker traits required within each group of occupations are stated in a
“ qualifications profile . In the case of the group “ set-up and machine
operating ” this profile indicates under skill requirements a general
education level 4 and a range of specific vocational preparation levels
6 to 8. The profiles also give indicators of aptitudes and other traits
required, and of common channels of entry into the group of occupations
concerned—e.g. through on-the-job training and/or various types of
schools. '

Each worker trait group lists a number of specific occupations: thus,
the group “ set-up and machine operatives ” includes a number of jobs
in the nature of tool-making and related work. Unlike the 4,000 jobs in
the analysis mentioned earlier (where the tool-maker is marked as need-
ing level 8 of specific vocational preparation—more than four years) the
individual jobs within worker trait groups are not separately assigned
figures concerning training and other requirements. Nevertheless, this
classification provides a relatively detailed specification of skill require-
ments. This classification of jobs by worker traits may indicate the way
out of the difficulties that have been encountered in the use of the I.L.O.
International Standard Classification of Occupations—namely that no

definition can be made according to levels of difficulty and skill within
many occupations.

SOME CONCLUSIONS AND RECOMMENDATIONS

This final section lists some of the salient points that emerge from
the discussion in the preceding chapters. In addition, some suggestions
and recommendations are made on types of manpower information
the systematic collection and development of which would seem indis-
pensable for the target-setting approach te human resources planning in
industry, and on organisational aspects of this approach at both the
national and international levels.

The following major points seem to arise from the above analysis:

! United States Department of Labor, Bureau of Employment Security: Dictionary
of Occupational Titles, Vol. II, Third Edition (Washington, D.C., 1965), pp. 214-530.
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(a) The target-setting approach to human resources planning is an
important condition for the industrialisation efforts of developing
countries to become a vehicle for progress rather than a further burden
on communities that are already very poor.

(b) While the specific skill requirements for the development of
industry should be studied in considerable detail, targets for meeting
them should be set with due regard to the manpower problems of other
sectors. '

(c) Where over-all plans for industrial development exist, man-
power planning should be made part of them; where no over-all develop-
ment plan exists, manpower planning should nevertheless be undertaken
on the basis of other indicators of probable future economic development.

(d) In studying industrial skill requirements and setting targets for
meeting them, major emphasis should be given to training in employment
—i.e. largely, but not exclusively, training on the job.

(e) Targets should guide not only the provision of facilities for skill
formation but also measures to influence the utilisation of such facilities
(e.g. vocational guidance, wage and salary policy).

(f) Targets should be set separately for the short, medium and long
term. :

(g) International comparison and exchange of experience are
important aids to determining manpower requirements and to setting
targets for meeting them. It is highly desirable—

() to develop among countries a common approach, and common
definitions, regarding types and levels of industrial skills as related
to occupational categories;

(ii) to arrange for the systematic collection and dissemination of industrial
manpower information at the international level, including informa-
tion on staffing patterns of model plants; arrangements should be
made for keeping such information up to date.

(h) In determining skill requirements account should be taken of
occupations in the field of industrial research and development in
addition to occupations in production, transport and trade.

(i) From the point of view of skill requirements the proposals made
by the Regional Symposia for expansion of key manufacturing industries
do not seem to be unrealistic.
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Tools of Manpower Planning for Industry

The data presented above are perhaps too few to be regarded as a
truly representative sample of the work that remains to  be done in

ChN; o prara s dics ik
s ly =i o EL = Ve Pt
4 S5 G i L B A h e AT et

L a
i A

.
SN

pr

P

B v




46 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

developing countries to specify the skill requirements of industries that
it has been contemplated—in national plans and at international
gatherings such as the Regional Symposia—to establish and expand.
Yet it may be said with confidence that very little systematic information
is available on this point. It is, therefore, suggested that action should be
taken to fill this gap.

More specifically, it is proposed that developing countries forge
certain tools of manpower analysis that have proved feasible and useful
elsewhere. Of course, these tools should be adapted to the specific needs
and practical possibilities of the developing countries. Five such tools
might be considered.

1. An occupational breakdown of the population census should be
made or (where resources do not permit this) a sample inquiry showing
numbers by individual industries. This information provides the basis
of occupational projections in the country concerned adapted in the
light of experience abroad. It also contributes to the international pool
of knowledge about manpower problems, for other countries may
learn from it as well.

2. A sample survey of the actual educational and vocational qualifi-
cations of workers in selected occupations in individual industries
would supplement that mentioned in the preceding paragraph and would
be of great help in connection with the three following suggestions.
Although it would be desirable to have this information also collected
in the framework of a census, this is far too complex a matter to be
possible with the personnel and other resources available for census-
taking in developing countries (or, for that matter, in advanced ones).

3. A system of vocational training statistics, covering both formal
courses and on-the-job training arrangements, and showing what is
being done in this field and, if possible, at what cost, would greatly
facilitate any target-setting in the area of industrial training.!

4. A statement of general skill requirements (and possibly other
worker traits) should be formulated—and revised from time to time—for
selected areas of industrial work that are expected to grow in the coun-

11t is typical of the traditional neglect of study of human resources as compared
with trade, physical capital, etc., that such statistics are virtually non-existent even in
advanced countries. Thus, in a recent impressive study of Some Factors in Economic
Growth in Europe during the 1950s (Geneva, 1964), the United Nations Economic
Commission for Europe could not include examination-of vocational training as a
factor in growth, finding it  statistically intractable ” (p. V-22). The Industrial Training
Boards in the United Kingdom to which reference is made later in the present study
¢an require firms to keep records and to give information. This power could, presum-
ably, be used to build statistics—at least on a sample basis.

P S
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tries concerned. The criterion of what was required might be found in
the average performance of workers in industries capable of competing
with the manufacturing industries of advanced countries. A statement of
this kind would provide some general orientation for objectives -(ac-
cording to the manpower approach) as regards the nature and level of
general education for those who were expected to find employment in
various kinds of industrial work. It would also provide an orientation
for vocational guidance work, and it could provide clues as to where
public support (financial or otherwise) was most needed to stimulate
the provision of training facilities.

5. Specific skill requirements (and possibly other. worker traits)
should be catalogued for a number of key occupations (perhaps from
100 to 150) in a limited number of key industries. Such a cata,logue
would be useful for the same purposes as those stated 1n the previous
paragraph, but as it would be more detailed and precise it would also
provide the basis for making specific training arrangements for the
really crucial occupations in industry. About half of the catalogue
might consist of such occupations as those (roughly 800)'theit are listed .
under Major Group 7/8 of the International Standard Classification of
Occupations (craftsmen, production process workers and labourers
not elsewhere classified) but many of which are unskilled or are of
limited importance to key industries. The other half might include
selected industrial occupations from Major Groups O (professional,
technical and related workers), 1 (administrative, executive and manageri-
al workers), 2 (clerical workers) and 6 (workers in transport and com-
munication operations). The survey by the Nigerian National Man-
power Board seems an excellent example of how the necessary data
could be collected. R

It would appear that, if this approach to some of  the problems of
setting targets for skill formation were to commend itself, there would
be considerable scope for international action in organising it. There has,
of course, already been a great deal of international action in preparing
the 1970 censuses—a major opportunity for obtaining, improving and
updating the information mentioned under the first of the five points
above. o

But there would also be scope for international action in preparing
the four other tools suggested, mainly for two reasons. First, some of the
work involved would be difficult and expensive; pooling knowledge and
experience would reduce the costs and improve the quality of the results.
Second, as international comparison has proved to be of great help in
forecasting and judging manpower requirements, it is important that
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the data to be collected and the standards of skill requirements to be
set .are truly comparable as between countries.

At the same time it would seem unwise to organise such work on a
world—or even on a continental—basis. To be useful for practical
purposes the data and standards should be specific to the level and
general nature of industrial and educational development, and possibly
to some other characteristics of the countries concerned. Sufficient
similarity on these points, enabling a common pattern of skill require-
ment to be set for key occupstions, can probably be found among
relatively small groups of couniries in the same geographical region.

Without entering into techuical detail it would seem that international

organisations could contribute to such work, for instance in the following
ways:

(a) convening experts from appropriate groups of countries for which
- it seems a priori possible to establish more or less common catalogues
of occupational skill requirements; these experts would include
persons concerned with education, training and manpower planning

as well as employers and workers to the extent that among these

- groups people could be found with practical knowledge and insight;

(b) arranging for experience gained in the definition of areas of work
and in the establishment of catalogues (c.g. the United States
worker trait groups) to be brought to bear in developing countries;

(c¢) as a specially difficult and important part of the previous step,
assisting in the translation of required types and levels of ability
into terms of specific educational attainment through the school
systems of the developing countries concerned 1;

(d) in general, promoting common approaches with a view to gaining
maximum benefits from international exchange of experience; of
particular importance in this connection is the adoption of uniform,
or at least internationally comparable, definitions of occupations

according to type and level of qualifications required (e.g. technician,
skilled worker, etc.).

Some Organisational Questions

An attempt has been made in this paper to show that systematic
study of skill requirements as a basis of target-setting is necessary to
prevent waste in industrial development that low-income countries can

! This problem proved particularly difficult also in the United States. ECkAus
(“ Economic Criteria for Education and Training ”, op. cit., p. 185, note 12) reports

haying received “ conflicting advice ” on the matter and having found his own trans-
lation “ controversial ”.
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ill afford—waste of expensive plant and equipment for want of qualified
manpower, and waste of equally expensive training resources used in
wrong directions, or following faulty methods, or not used at all for
want of means to attract trainees. Suggestions were also made regarding
four fields and three time spans for which targets of skill provision
should be set, and the kinds of information needed for the purpose.
In this concluding section the question is considered of who should do
this work, and how.

It would seem best to look at this question separately for training in
employment on the one hand, and more generally oriented education and
training on the other. Decisions in these two spheres rest with different
agencies: with industry itself (public or private or both) for the former,
and with the government for the latter. Therefore, as already suggested
earlier in this paper, while specific target-setting for general education
and training activities are proper matters for central public concern, for
training in employment this should in large part be the responsibility of
industry itself.

Finally, a brief reference is made to manpower planning at the
international level.

General Education and Training.

As noted in an earlier section, it is necessary to consider manpower
requirements for any country as a whole—not for industry or any other
sector in isolation. Otherwise, since skilled manpower can often move
easily from one sector to another, targets set and attained for industry
might eventually prove inadequate (or excessive) if people trained for
industry moved in large numbers to sectors for which no adequate
targets had been set (or vice versa).

There should, therefore, be some agency of central government to
concern itself with the determination of a country’s over-all skill require-
ments and with target-setting for meeting them.

It would further seem clear that such an agency ought to be knowl-
edgeable about the demands made upon each of the major sources of
skill provision and about the practical means and possibilities of meeting
these demands. This could be achieved by including among the agency’s
membership or consultants representatives of—

(a) the government authority responsible for over-all economic and
social development;
(b) industry;

(c) educational authorities;

!
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(d) any authority that may exist with major responsibilities for the
organisation and functioning of the labour market (e.g. an employ-
ment service).

The nature of the agency itself must, of course, depend on the system
and organisation of national government in each country. For instance,
it may be a committee of a national planning board, where such a body
exists, or it might be attached to some suitable ministry or ministries
(e.g. the ministry of labour, a ministry of manpower, or a ministry of
education) where no national planning board exists. But many other
variations are, of course, possible.

Training in Employment.

How can a country organise a target-setting approach to skill require-
ments in the industrial sector?

As noted in earlier sections of this paper, industry itself is best
equipped both to specify its detailed r;uirements and to meet these
through training in employment—i.e. largely by training on the job.
It would, therefore, seem necessary for some body or bodies to be set up
through which industry could perform these functions.

But it was also suggested above that there is considerable public
interest in ensuring that industry adequately discharges its functions
regarding skill formation. Training in general and basic skills tends to be
inadequately provided by employers owing to .the risk that employees
will leave the enterprises which trained them. More generally, employers
faced with the expense and difficulties of setting up training schemes
may underrate the value of training to their own enterprises, blaming
bad performance on their workers instead of on their own failure to train,
and hoping that by offering a high wage they can entice workers froiu
other enterprises which do provide training. Finally, organisations of
skilled and professional workers may insist on unduly slow and expensive
training schemes.

It would therefore seem necessary for any bodies concerned with
training for industry also to include representatives of the public interest.

In view of these considerations, considerable interest attaches to the
Industrial Training Boards set up under the British Industrial Training
Act, 1964, which would seem to meet the requirements suggested above
almost ideally.

These Boards provide the organisation for attaining the threefold
objective of the Act, which is to ensure that—

(a) the quantity of training provided in an industry is adequate to meet
the assessed training needs of the industry; ' -
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(b) the quality of this training reaches at least the minimum standards
set for the industry;

(c) the cost of training to the employers is fairly shared among employ-
ers in an industry. '

The composition and procedures of the Boards are rather similar to
those of the wages councils that under varying names have for many
years existed in the United Kingdom and several other countries (includ-
ing developing countries such as Ceylon, India and Uruguay) for the
purpose of statutory minimum wage fixing. Thus the Boards are
appointed (one for each industry or appropriate group of industries) by
the Minister of Labour, after consultations with employers’ and workers’
representatives in the industries concerned. They may make proposals
for the Minister to issue a statutory order by which a levy is imposed on
employers in the industry concerned. Their membership includes equal
numbers of employers’ and workers’ representatives in addition to
educational representatives and a chairman, who must have industrial or
commercial experience. Representatives of the Ministry of Labour and
of the Department of Education and Science attend meetings of the
Board, but without the right to vote.

In addition, a Central Training Council has been set up to advise the
Minister of Labour on the administration of the Act and on industrial
training matters generally. This Council is also tripartite and includes a
number of chairmen of Training Boards. It is expected to keep under
review the performance of the Boards and to consider matters of general
interest to them (e.g. training methods, training of training officers and
instructors, use of proficiency tests, :raining of clerical and commercial
staff).

Several interesting features of this system (such as technical guidance
and assistance to be provided by the Boards in respect of training
schemes, and the imposition of levies as a source of financing grants to
enterprises that operate training systems) need no discussion here. It is
sufficient to note the general organisation set up under the Act and the
role it can play in assessing manpower needs in both individual firms
and industries, and for certain occupations that are common to several
industries. It is intended that the Boards should play such a role for all
categories of employees—management and supervisory personnel,
technologists and technicians, as well as skilled, semi-skilled and unskilled
workers.! Assessment of training needs is to be made on the basis of job
analysis in terms of the skills and knowledge required for a competent,

1The Central Training Council has appomted a Management Training Coin-

mittee, and the Engineering Industry Training Board has formed a Superv1sory
Training Policy Committee.
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52 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

continuous and confident performance and the compilation of a training
syllabus for each job.

In conclusion, it is suggested that industrialising countries may find a
system along the lines described above of the greatest use in setting
targets for skill formation in industry, for developing the five tools of
manpower planning proposed above and, of course, for the actual
organisation and improvement of training schemes. But this last aspect
will be examined further in paper No. 2.

International Manpower Planning.

It may be rational for industrialising countries to continue relying
to some extent, for some time to come, on expatriate manpower, especially
teachers and instructors. If so, it would seem necessary to arrange for
some planning at the international level so as to ensure that the necessary
manpower could indeed be made available by the countries expected to
provide it.

This would mean an international application of the target-setting
approach, at least for certain occupational groups that are important for
industrialisation. It would require a forward look to be taken at probable
needs in the industrialising countries and possible availabilities in
advanced countries. A start has indeed been made with this approach.
The Report of the Secretary-General to the Economic and Social
Council quoted earlier * and, on a more modest scale, the present ;
document have sought to throw some light on future needsin the industri-
alising countries. Some advanced countries have included in their assess-
ments of future skill requirements some provision for assistance to other
countries: e.g. France as regards secondary-school teachers and instruc-
tors for accelerated vocational training, and the Federal Republic of
Germany and Sweden as regards vocational training instructors. '

It is suggested that international organisations could usefully develop
further the assessment of future needs and supplies with a view to
concrete target-setting for technical co-operation. Such work would
seem to fit eminently into the framework of the United Nations Develop-
ment Decade and the decade following it.

1 Training of National Personnel for the Accelerated Industrialization of Developing
Countries, op. cit.
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2. EDUCATION AND TRAINING PROGRAMMES

This paper is very broad in scope. Education and training with a
view to industrialisation imply the whole process by which the general
and technical knowledge and the skills needed for industrial production
are acquired and developed. By qualified personnel is meant any person
who possesses some special skill or knowledge required at any stage,
and at any level, in the industrial process: from the semi-skilled worker
to the technician, the engineer and senior management.

The purpose of this paper is to define some of the conditions which
must be fulfilled if countries in the process of indusirialisation are to be
endowed with an optimum “ skill generation system "—optimum as
regards both cost and efficacy. It examines problems raised by the
creation or development of such a system, and suggests solutions for
these problems in both general and specific terms.

The paper is divided into four sections. The first contains a brief
description of the main problems. The second is concerned with de-
termining an education and training strategy. The third section discusses

some of the more important aspects of the implementation of education
and training programmes, while the fourth makes some concrete pro-
posals for international action in this field.

1. The Problems

Developing countries have made strenuous efforts to overcome their
problems in the field of education and training. There have been some
remarkable achievements—often at great cost—especially during the
past ten years, but much remains to be done. In the following pages the
difficulties are summarised which the developing countries themselves
admit still have to be overcome. There are notable exceptions among
those developing countries which have already attained a comparatively
high level of industrialisation. But the broad lines drawn may serve to
highlight underlying principles of national and international action
which would be suitable for application in a great many cases.

Many of the education and training systems existing in the developing
countries are unable to supply, at the right time and in sufficient number,
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54 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

the qualified persons needed for industrial development. Moreover,
the education and training provided by these systems are a heavy financial
burden. This situation prevails equally in both of the main sources of skiil
generation: the general education system, and the training system
(whether in schools or in undertakings).

SHORTAGES OF QUALIFIED PERSONNEL

Almost all developing countries suffer from serious shortages of
qualified personnel, at all levels and in all key posts in industry: plant
managers and administrators; graduate engineers in design, production
and research; technicians, workshop supervisors, pattern-makers,
draughtsmen; foremen and supervisors, highly skilled production
workers, office employees; repair ant maintenance workers. These
shortages exist, paradoxically, side by side with unemployment and
massive underemployment— ~ven in conjunction with alarming reductions
in the level of industrial employment—and seriously hamper industriali-
sation plans and programmes in the short term. Even in the medium
term, it seems in certain cases unlikely that they can be substantially
reduced under present conditions. In some countries at early stages of
industrialisation the output of skill generation systems will not even
suffice to supply the qualified personnel needed for replacement purposes.

It is also true that in some countries there is an over-production of
certain categories of staff. Thus in the Philippines, between 1963 and
1970, there is likely to be an estimated surplus of 15,000 graduate
engineers.! Surpluses of trained personnel, just as much as shortages,
point to one of the main characteristics of the education and training
systems of the developing countries: they have rarely been set up with
an eye to the countries’ industrial development needs.

Even in those cases where there is an over-production of certain
categories of qualified personnel, imbalances constitute a serious problem.
In the United Arab Republic, where there appears to be too high a
proportion of university graduates, there are serious shortages at the
technician level, and these shortages will tend to become more acute
unless vigorous action is taken to combat current trends.?

1A. S. BHALLA: “ Manpower and Economic Planning in the Philippines ”, in
International Labour Review (Geneva, 1.L.0.), Vol. 94, No. 6, Dec. 1966.

% A study undertaken by the Institute of National Planning, Cairo, estimates that
in 1970 the United Arab Republic will be faced with a shortage of 213,000 technicians,
or 41.5 per cent. of estimated requirements. Figures for 1975 and 1980 show estimated
shortfalls of 263,000 (43.1 per cent.) and 373,000 (47.7 per cent.) respectively. See

Iltllanpo;vgg)’PIanning in the United Arab Republic (Cairo, Institute of National Planning,
ov. 1 . '
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QuALITY DEFICIENCIES

Frequently, trained persons have not acquired the qualifications
needed for the jobs they will be holding in industry. Many examples E
exist of graduate engineers barely meeting the requirements of jobs at
technician level. Although engineers are in fact often called upon to

e
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fill such jobs because of the shortage of competent technicians, such a ' '
substitution is rarely satisfactory: the skiils and knowledge of the one
occupation bear no relationship to those required of the other, and all
too often a poor engineer simply becomes a poor technician. The reasons _ .é
; for such qualitative deficiencies lie in defects in the main sources of skills "’
; and qualifications for industrial employment, namely the general edu- i

cation system and the training system.

(a) The General Education System

E Education has many objectives which are not necessarily linked to
i.a the goal of industrial development—e.g. providing a means of access
to cultural riches, developing the personality of the individual. It also
‘ ‘ has, however, another basic aim: to prepare the individual for vocational
and technical training. It is thus, in the context of this paper, the main
stream of preparation for industrial employment. Often, however, the g
organisational structure, curricula and pedagogical methods of the
educational system are inadequate and jeopardise the success of training E
provided later on. ' %
Many countries, in pursuit of important social ideals, have heavily r
emphasised the expansion of primary education; but this quantitative
effort has hampered any improvement in the quality of primary edu- '
cation, which in many instances is poor. At the same time it has held i
back, for sheer lack of resources, the improvement of secondary and .
higher education. As a result, those who have gone through the primary "
education system—many without completing it—will not be able while
in employment to receive adequate further education, for lack of teachers, | q
instructors and other qualified staff which the other, higher levels of :
education cannot provide. General secondary education suffers from
well-known deficiencies: insufficient attention to the sciences, old-
fashioned teaching methods, no relation to the realities of economic
life, inadequately trained teaching staff. It all too frequently turns out
people who have no desire to enter industrial employment later on or
on whom industrial vocational training will be partly or wholly

wasted.
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(b) The Training System
(i) Skilled Workers.

Two main weaknesses characterise manpower training for this
group: (1) persistent competition between or overlapping of different
types of institutions or forms of training—i.e. vocational schools, trade
schools and training centres on the one hand, and training provided in
undertakings on the other; (2) the low quality and/or high cost of both
forms of training. Generally speaking, vocational and trade schools are
very expensive and their graduates are often not accepted by undertakings.
Training centres turn out, at considerable cost, too few workers, or
workers whose trade specialisations do not match the jobs available, or
whose theoretical knowledge and practical skill leave much to be desired.
Both the training centres and the vocational and trade schools are
handicapped by having inadequately trained teachers, curricula which
are too theoretical, too general and often of poor quality, and equipment
that is out of date or inappropriate to the instruction given. Furthermore,
both types of institution suffer from inadequate links with industry,
or even from a total lack of them.

To meet acute shortages of skilled manpower required for specific
industrial projects, recourse is frequently had to accelerated training
centres for adults. Such centres can train persons for specific needs
within the space of a few months, but they are expensive to set up and
run. Moreover, the skills taught are narrow and the centres are not
flexible enough to adapt to changing needs.

Training in undertakings—whether given informally or under a
formal apprenticeship scheme—also has well-known defects. Even when
it is organised systematically it is often too narrow in scope, dividing
the skills and knowledge into too many sub-specialisations, and paying
too much attention to learning tricks of the trade rather than to skill
training in depth. Instructors lack pedagogical training; teaching
materials are either insufficient or totally lacking. In certain cases the
training period is far too long: apprentice training, basec on the systems
of some of the industrialised countries, may last as long as four or five
years. The training given in undertakings also tends to neglect the related
theoretical instruction, which is an essential part of the training not only
for attaining the level of qualification immediately required, but also as
a preparation for any further training and retraining made necessary
by technological change. This low level of basic training has repercussions
throughout the occupational structure. Foremen and highly skilled
workers are of necessity recruited among workers trained by a weak
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system, and they in turn provide the material from which junior and
middle-level technical and managerial staff, including vocational training
instructors, are selected. Many large and medium-sized undertakings
have tried to remedy this situation, and in some countries they are in
fact the sole providers of trained workers with multiple skills; but much
remains to be done, particularly in smaller plants and undertakings.
Facilities for further training, which would help to make up the
deficiencies in basic training, are ecither inadequate technically or else
accessible to only a very small minority. Often they provide supplementary
training for limited additional skills only and fail to give the necessary
related theoretical instruction.

Although undertakings appear generaily dissatisfied with the quality
of the workers trained by the school system, it is by no means certain,
at least when one looks beyond the immediate short-term results, that
they have themselves been able to establish better systems. There are
many reasons for this: a certain unawareness of the need for training,
lack of adequate facilities, fear of pirating by competitors, to name just
three. Whatever the reason, the result is that many countries have failed
to exploit the training resources of undertakings and have established
expensive vocational training institutions outside the industrial milieu.
This is paradoxical, particularly in countries with a large public industrial
sector. In such cases it would seem natural for the State to intervene
directly and to expand the training activities of its own industries.

In recent years many countries have tried to remedy these defects.
Vocational and trade schools and centres have been closed down or
converted into institutions providing both basic training and related
theoretical instruction for the different levels of training provided in
undertakings. Comprehensive apprenticeship systems combining in-
plant training and training in schools and centres have been set up
numerous countries of Africa (United Arab Republic), Latin America
(Chile, Colombia, Peru, Venezuela), and Asia (India, Malaysia, the
Philippines). A large number of countries are in the process of reviewing
and modifying their training systems. But it does not seem likely that
these efforts will suffice for training skilled labour in the numbers required.
Moreover, although it is too early as yet for a systematic assessment of
the results achieved, many of the newer systems have developed their
own shortcomings. They have given birth o powerful organisations,
but in doing so they have often become rigid, and the training they
provide is not easily adaptable to the changing techniques of industrial
production. Since their creation has not always been accompanied by
a reform of lower technical and vocational education and training,
overlapping has developed. Nor do the institutions always manage to
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maintain close links with enterprises, particularly with small under-
takings which stand most in need of assistance. The courses given in the
training centres are sometimes too long, and the facilities available are
not fully utilised. Finally, the cost of these institutions is high, and there
has been little analysis to discover whether the expenditure involved
might not bring better returns if it were used for othc: purposes, €.g.
if it were converted into massive assistance to training in undertakings.

Assistance of the latter type has begun to be organised on a systematic
basis in a few countries (India, Mexico, Turkey, United Arab Republic).
But a great many problems still need to be solved: employers and
educationists must be won over, staff trained, appropriate curricula and
teaching methods evolved, and some kind of supervision of the training
instituted.

(ii) Middle-Level Personnel.

The quality of training for the vast range of technician and other
subprofessional occupations seems to be the poorest of all. Teachers of
technical subjects, whether in trade schools or in plant workshops, have
a very low theoretical and practical instruction; foremen and super-
visors lack pedagogical training and often do not master the skills of
their trade. Technicians trained in the technical streams of general
secondary education and in technical institutes of secondary or junior
college level do not reach the required standard. Undertakings have
therefore to resort to the traditional sources of technician recruitment,
that is either the highly skilled workers (sho do not, however, have the
necessary theoretical knowledge and general education) or engineers.
Most of the industrialists attending a Colombo Plar Conference held in
1966 stated that few graduate engineers could be employed as technicians?!

There are various reasons for these deficiencies in technician training.
In the first place, the importance of the technician has been recognised
only in recent years as industrial operations have become more diversified
and been broken up into component parts as a result of technical change.
In addition, technicians’ functions are not given recognised status in the
social hierarchy: they are sometimes performed by highly skilled workers,
sometimes by junior engineers. Thirdly, students who take all their
secondary education in technical streams leading up to 2 first diploma at
technician level are often the least gifted students in secondary education.
Fourthly, technical education suffers from inadequate organisation,
partly because of lack of funds, partly because of shortages and short-

1 C. BorJAL: Education and Training Requirements for Technicians, U.N.E.S.C.0.
Seminar on Technical Education in Asia, Bombay, Dec. 1966, Document in Series A*,
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H z
. . . . 3 ,
comings of teaching staff. Fifthly, co-operation between schools and &
industry leaves much to be desired. ot
Various arrangements have been made, in an effort to overcome these " :
: I

defects, to provide manpower already in employment with part-time
training in schools—for instance by means of evening, correspondence o i
or sandwich courses. But these are not yet satisfactory and raise a number

2T

of difficulties. Full benefit is often not gained from the theoretical ; .
instruction given because the job a trainee holds in industry does not give B ]
him the corresponding practical experience; the theoretical instruction j
itself varies considerably in quality; arrangements of the type mentioned ? i
are not practicable in an industry expected to grow fast, but in which at *
the time of training there are not enough technician jobs. K !
£y &
(iii) High-Level Personnel. * |
Similar problems exist for the high-level personnel categories, ;&
particularly with respect to engineers and managers. The number of o
students in engineering, commerce and business administration faculties S
is much lower than in such branches as law, the humanities and the arts; :
drop-outs are particularly numerous in the former group. The instruction §*‘ o
received is too little geared to the requirements of industrial life. This is &
particularly noticeable in the case of business schools and colleges and 3 | ,3
university faculties of commerce. ' E )
Engineers. o :
The process of initiating future engineers into the practical problems k] 2
of industrial life is particularly difficult in industrialising countries, many \
of which have adapted their curricula from those used in industrially !

advanced countries. Science curricula, in particular, do not always meet
the requirements of industrial life. Teaching methods are stereotyped and
do not allow students to participate sufficiently actively and practically 5
in the process of learning. Universities and higher technical institutes .
rarely have the complete range of equipment which, in engineering i
schools in industrialised countries, supports high-level theoretical
courses. Theoretical training and practical work are badly combined, K
and there is room fc. improvement in the content of the practical work. s
Engineering students in industrialising countries should be given a
certain amount of additional or different knowledge because the engineer
in an industrialising country does not always have at his disposal facilities
such as the specialised libraries, professional study groups and journals
which are within easy reach of his counterparts in industrialised countries. e
In addition, factories do not have enough experienced senior personnel to z
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60 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

help newly qualified engineers. Finally, the importance of systematic
in-plant training and further training after initial qualification is not given
due recognition. The statement that “ engineers are not made by a system
which first teaches science in the secondary schools and at university and
then expects industry to produce the practical engineer ! is therefore
even more valid for industrialising countries than for countries which
are already industrially advanced. There is no doubt that the short-
comings in training programmes for engineers in many developing
countries ferva one of the most serious obstacles to rapid industrialisation.

Senior Management.

In many developing countries, the inadequacy—and sometimes the
complete absence—of training programmes for innovators, entrepreneurs
and management of undertakings reflects lack of recognition of the con-
tribution which these groups can make to industrial development. This
is due primarily to the cultural and social structure of many developing
countries, particularly those in which a traditional and a modern sector
exist side by side. Their education systems are not oriented towards the
goals of an industrial society; educational programmes and methods do
not encourage interest in new ideas. Young people tend to be more
interested in entering non-technical professions or government service
than in becoming industrial managers, when the latter’s work does not
enjoy equal social status. The pragmatic side of some management
activities is often looked down on.

It is often said that managers and administrators are self-made and
the success achieved by some of them is evoked as an argument against
the introduction of training programmes. There are, however, large
numbers of undertakings, especially medium and small-sized ones,
whose low output is due partly to their antiquated organisation and
management methods. It is not easy for the senior management of such
undertakings to accept the idea of taking training courses. This is so
partly for the reasons indicated above and partly because they do not
appreciate the need for such training: they may see no point in improving
products which they have no difficulty in selling; they may blame their
difficulties on external restrictions (taxes, import quotas, foreign exchange
problems) rather than on their own lack of ability; they may prefer to
make high profits on a short-term basis.

Many countries have made considerable efforts to improve this
situation. Centres have been set up or arrangements made for the develop-

1B. V. BOWDEN: Report of the Committee Inquiring into the Feasibility of Estab-
lishing a Faculty of Technology in the University of Singapore (Singapore, Sep. 1963).
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2. EDUCATION AND TRAINING PROGRAMMES 61

ment of management from undertakings of all sizes. But they are not
sufficient. For one thing, many industrialists are not convinced of the
utility of the new programmes, especially when these have been developed
for use in very different cultural environments.

Cost OF EDUCATION AND TRAINING

Developing countrics pay a high price for meagre results. Statistics on_

expenditure on education and training, which are far from including all
activities (such as training in undertakings, private training programmes
and sometimes even certain forms of technical training), indicate that
such expenditure represents a substantial part of the national budgets of
developing countries and a high proportion of their gross national
product. Countries such as Burundi, Cambodia, Costa Rica, Dahomey,
Peru, the Philippines, Tunisia and Uganda devote from 20 to 25 per cent.
or even more of their budgets to education.! In Upper Volta 25 per cent.
of the national budget is spent to provide 9 per cent. of the population
with primary education.? Ceylon, China (Taiwan), Congo (Kinshasa),
Ghana, Irag, Kenya, Libya and the Sudan regularly devote a minimum of
5 per cent. of their gross national product to education and training.®
In Nigeria the average recurring annual cost of a university student is
higher than in an advanced country (nearly $3,000 per student), with a
teacher-student ratio of 1:16.% Sir Arthur Lewis has estimated that the
cost of a high-school teacher in the United States is equal to double the
national income per head, whereas the equivalent figure in Jamaica is 12
and in Nigeria 30.5 o

ABSENCE OF AN INTEGRATED SYSTEM

The inadequacies mentioned above do not arise from insufficient
recognition of the role of human resources in the development process.

Indeed, it is possible that, from the beginning of the present decade,

1International Bureau of Education: international Year Book of Education,
Vol. XXVII, 1965. '

2 Nguyen Huu Chan: The Cost of Instruction in Fourteen French-Speaking African
Countries (Paris, UN.E.S.C.O., International Institute for Educational Planning, 1965)

(Working Paper IIEP/PRG-AFR/65.1LI).
8 U.N.E.S.C.O.: Statistical Yearbook, 1965.

¢ Frederick HARBISON: A System Analysis Approach to Human Resources Develop =
ment Planning (UN.E.S.C.O., LLE.P., May 1966) (Working Paper IIEP/9).

5 Sir Arthur LEwis: “ Education and Economic Development » in International

Social Science Journal, Vol. XIV, No. 4, 1962. For another, more precise and compre-.

hensive, measure of the cost of education and training see paper No. 1, p. 5, footnote.
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62 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

which has seen extensive acknowledgment given to the economic value
of human resources, some countries have been too eager to invest in
people, without having an over-all view of the problem and, in particular,
of the criteria which would enable them to assess the costs and benefits of
such investment. The crucial point seems to be the lack of a coherent
policy, specifying the tasks of the various bodies concerned in training
with a view to meeting carefully determined needs at the lowest possible
cost. The growing importance accorded to educational planning is
certainly a decisive step towards the establishment of such a policy, but it
should not lead to facile optimism. Efforts to this end usually aim at
making general and technical education programmes more effective;
H but they are not always linked very clearly with a country’s industrial
. development aims and they do not cover the very considerable activities
;s in industry, in public services, and even in the arined forces, which con-
tribute to the education and training effort. As a result there tends to be
rivalry among a multiplicity of government bodies, little or no co-
ordination between them, and, in most cases, absence of a national forum Lt
for discussing major questions of general policy, working out agreements o
on objectives to be achieved, and allocating the tasks to be per-
formed.

There are, however, examples of co-operation at the working level
between educational institutions and industry. Advisory committees
have been set up to study the skills and training content of occupations, -
and to advise on training curricula and methods of instruction. Their
advice, however, is often based on current practice or individual cases,
insufficient acconnt being taken of the future or of the situation as a
whole, and their membership is not always representative of the real
needs of industry.! The basic deficiency of such committees tends to be
that they are not integrated into a logical over-all system of industrial
training, with specific objectives and clearly defined elements.

The establishment of such a system appears to be a basic prerequisite
for efficient industrial training policies.

R Ty

N

It should be possible to look at the various constituent elements of human
resources development as a system which is somewhat analogous to a system
for the generation and distribution of electric ower. In using this frame of
reference, one can identify skill-generating centres, such as for example schools,
universities, training institutes, and employing organisations, which develop
people on the job. The linkages between such centres are analogous to trans-
mission lines. The manpower problems encountered by developing countries,
§uch as skill shortages and labour surpluses, may be thought of as attributable

- 1 Hugh KING: The Contribution of Technical Education, Background Paper No. 2,
Pan-Indian Ocean Conference on Technical Education and Training, Perth, August
1966. Vo - . : .
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to power failures in particular generating centres, ineffective linkages between
these centres, or faulty design which results in the failure of the total system to

carry the loads expected of it. A system of human skill generation, like a
system of electric power generation, should be designed to carry varying loads;
it must have built-in flexibility to meet such loads; it must be adequate in size;
and above all its components must be properly balanced. The systems analysis
approach makes it easier to identify in operational terms major problem aresds,
and it compels the analyst to examine the critical interrelationships between
various manpower and education programmes. It provides a logical starting
point for building a strategy of human resource development.* . .

II. Strategy of Education and Training .

Countries anxious to attain specific objectives in the field of industrial
development should evolve a general strategy in the field of industrial
training. By “ strategy > is meant here the systematic deployment of all
available resources for the effective education and timely training of the
personnel required for industrial development. As in military science, so
here any such broad strategic plan must observe thiee principles: the
principle of power, whereby each country must be firmly resolved to
attain the goals it has set for itself and must deploy its forces with this
end in view; the principle of security, whereby provision must be madeto
deal with unforeseen contingencies; and the principle of economy of
means, whereby the main effort is devoted to the ‘attainment of high-
‘priority objectives and a minimum of energy exerted on goals of less
importance. ' R

Reference has already been made to the lack of co-ordination of
available training facilities in- general and technical’ educatib'n, in
industry, in the civil service and in the armed forces. At present there is
no universal recognition of the need for systematic, concerted use of all
resources, for it is felt that the education and training arrangemeénts have
an inherent flexibility which enables them to meet the requirements of
‘industrial development. The same view is often- held in industry itself.
Arrangements are often made, of course, to meet the speciﬁc‘-trainin‘g
requirements of a particular industry or factory, especially with 'r&_%gard
to jobs considered to be essential. But it is rarely realised that' training
-activities have to be systematically organised, and.the education and
training authorities are often left to meet as best they can needs for
skilled manpower arising from industrial projects. Even at the level of the
individua! undertaking, plans for training the staff of a new factory are

1 Frederick HARrBIsON: * Educational Planning and Human Résour'cé's '_D'el\f"elop,-
ment *, in Fundamentals of Educational Planning (Paris, UN.E.S.C.O.-L.LE.P., 1967);
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ofteri left a good deal vaguer than plans for the capital investment and
véquipment which the factory requires.

This lack -of systematic organisation causes a considerable waste of
time and resources, and often holds up or jeopardises the implementation
of industrial schemes. Hence the need to convince manufacturers, as ,
well as the competent national authorities, of the need for a strategy of j
educaticn and training for industry just as they devise and apply strategies ‘
for investment, marketing, and the material organisation of production.

At the national level this implies unified planning and direction. Existing
machinery may have to be redesigned or new machinery created in order
to make this possible.

The strategy for industrial training should be integrated into the
over-all education and training effort. Manpower does not enter industry
-alone, nor does it remain indefinitely confined to industry. The success
of industrialisation policies depends on the quality of personnel in service
occupations, in local government and in the civil service, as well as on ‘
the quality of industrial manpower. No description will be given here of LA
the conditions which must be met if a general strategy for the use of ' L
human resources is to be adopted. But it should be stressed that adoption
of such a strategy is an absolute necessity. The absence of an over-all
strategy must not, of course, prevent the development of an industrial
strategy; but the latter will be less effective or more costly for the country :
concerned when an over-all strategy does not exist. -

- It is not easy to co-ordinate separate training efforts each covering a :
different period so as to obtain a coherent whole. In the short run,
‘manpower forecasts serve no very useful purpose. For skills which
cannot be quickly acquired (in the case of very highly qualified staff
-such as engineers) there is no time to make the necessary adjustments in
the national skill-generation system; existing staff have to be given
further training (locally or abroad), or foreigners engaged. But the
basis for long-term action has to be laid at the same time; and this
action has to fit into a long-term plan. Hence the need for manpower
forecasting.

As regards skills which are readily interchangeable and usually
require a short period of training, any urgent action that may be taken
should not prejudge the long term. Thus, when the undertakings them-
selves cannot train sufficient numbers for a particular sector of industrial
development, recourse may be had to centres for accelerated training.
However, care must be taken to prevent such centres from becoming
superfluous or out of date; plans must, therefore, be made right from the
beginning for their longer-term use. Here again, the need for manpower
forecasts arises. :

e Ry

LY

IR e

A




LS e A Ty e Erraitt L
CeiE e B e e T T Py _
Rl B T B L e L e e ,,4qr PR eSS s
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THREE PHASES IN DEFINING A STRATEGY

Three steps must be taken in establishing an education and training
strategy for industrial development:

(a) determination of knowledge and skill required; inventory of training
institutions; assessment of their output;

(b) decisions as to the goals to be attained;

(c) decisions as to the best division of labour between the school
system and industry.

(a) The Assessment Phase

First, action to determine the training programmes should be based
on the following data:

@) It is essential to have indicators for *strategic manpower ”,
which will have the greatest impact >n industrial development as a
whole. Such indicators are necessary for certain occupational groups
(senior managers and managers, middle-level technical staff’; instructors;
maintenance personnel), and for certain individual occupations (account-
ants, draughtsmen and electricians). They are essential if a long-term
strategy is to be evolved, especially if there is a general industrial develop-
ment plan.! '

(i) In the shorter run, it is useful to start from manpower coefficients
for individual industries. As indicated in paper No. 1 above, such coeffi-
cients may be of two kinds. The first consists of the percentage distribu-
tion of the industry’s total labour force among various occupational
categories. The second consists of typical ratios between numbers needed
in individual occupations or occupational groups, and the quantity of
ouput.

(iii) In some instances, as when a factory is to be set up, there will be
need for data about over-all manpower requirements and especially
requirements in certain key posts or functions.

For each occupational group or occupation it is necessary to indicate
the knowledge and skills required for normal performance of the job.

1In a paper devoted to Iran George B. BALDWIN suggests that it would suffice
for most countries on the threshold of industrial development to launch model
vocational training programmes in the following seven fields: automotive and diesel
mechanics, electricity, machine-shop operations, foundry operations, clerical work,
modern building techniques and printing. (See Frederick HarsisoN and Charles A.
MvyERs: Manpower and Education, Country Studies in Economic Development (New

York, Toronto, London, McGraw-Hill, 1965).)
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The information should include the general knowledge required (elements
of science, technology and general education) together with the necessary
-occupational qualifications—not only manual skills (general and specific)
but also intellectual capacities (linguistic abilities, grasp of special
calculating techniques and of laboratory work, analytical ability, capacity
for synthesis, creativity) and personal qualities (ability to make oneself
understood and obeyed by others and to work as a member of a team).
It is none too easy to define what is “ normal performance ” on a particu-
lar ]ob although the qualifications currently required should not be
overestimated, at the same time provision should be made for the
necessary foundation for further training. The definition will doubtless
have to be based on the opinions of employers themselves and of other
persons qualified to express a view, such as employment service specialists.
This has been the line followed in the United States and, quite recently,
in Nigeria. Useful guidance may also be obtained from foreign experience
and international comparisons.

- Second, an inventory should be made of the institutions and bodies
providing general education and technical training. While in many
developing countries the educational planning authorities have under-
taken a census of such institutions, allowance is rarely made for training
carried on by industry—in undertakings, both public and private, in the
training schools attached to them, or in the numerous technical and
vocational training schemes organised outside the school system (e.g. by
the armed forces). Even the technical education given within the general
system of education is often covered less accurately than general educa-
tion and university studies. Furthermore, such inventories are not
designed with an eye to any particular sector of the economy, such as
industry, but purport to cover all branches of activity.

Hence, it would seem important to make an inventory of all facilities
for the generation of skills needed for industrialisation. The information
gathered should be classified in a way showing the institutions that might
be able to educate and train skilled manpower required for specific
individual industries, in specific occupational groups, and for certain
key occupations. The inventory should comprise a description of the
main features of the bodies concerned (total capacity, teaching staff,
equipment, origin of trainees, data on financial and budgetary matters),
an indication of the number of persons trained, the qualifications
obtainable, the effectiveness of the training provided (rate of drop-out,
success percentage, jobs held in industry by former trainees, and at waat
levels) plus, if possible, training costs per head.

. Y Survey of Educational and Training Content of Occupattons, op. cit.. Clted in
paper No. 1, pp. 42-43. ,
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2. EDUCATION AND TRAINING PROGRAMMES 67

Third, the results obtained should be compared with the pattern of
occupational and skill requirements referred to above ! as a basis for
determining what should be done to improve or develop the existing skill-
generation system. In the light of this comparison, it should be possible

>~

to decide on objectives and assess the ..3ks to be . smplished.

(b) Decisions as to Objectives

Action needed under this heading has been discussed in some detail
in paper No. 1 above. It will be concerned chiefly with medium- and
long-term goals. In certain instances, however, it should be possible to
-decide on short-term ones as well, such as, for instance, the recruitment
of foreign workers or instructors, the organisation of emergency schemes
to assist groups of undertakings, the rationalisation of factory training
schemes, the conversion or closing of inefficient or unduly costly
institutions, and the introduction of new curricula and teaching

methods.
" A decision as to the goals to be reached in training for industrial

development gives rise to serious problems. First, quantitative estimates
of manpower requirements comprise an element of uncertainty. Second,
the qualitative indications which accompany these forecasts depend on
the soundness of the analysis and judgment of those who drew up the

ists of skills and knowledge required for normal performance on the
wvarious jobs. Third, translation of these data into terms of training and
education presupposes that some idea already exists of the part to be
played by each unit in the educational and training system, and of the
‘way in which tasks will be apportioned among the various institutions
and programmes, this being the purpose of the third operation. Hence,
the three phases are presented here separately only to facilitate analysis.
In fact, however, they are closely interconnected, though it will often be
‘necessary to begin with a first approximation of the size of the tasks
involved before going on to apportion them, which should then be
possible with greater accuracy.

A number of factors make the situation rather more flexible than it
might appear. First, human adaptability and the workings of the labour
‘market together make it possible to meet many needs that are not specific-
ally foreseen; second, many jobs can in fact be done by people with a
fairly wide range of different qualifications; and third, the scale on
which training in undertakings is carried on does not always call for

very detailed planning.

. 1See pp. 65-66.
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68 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

(c) Allocation of Responsibilities

In practice, answers will be required to two questions. First, how
much general education should precede or accompany the main types
of industrial training ? Second, how should this training be apportioned
between industry and the other bodies concerned?

(i) The Requisite Basic General Education.

This will vary with the nature and level of skill required. But, for any
particular level, the basic general education will vary,' also, in accordance
'with the general educational objectives pursued by a country, the quality
of the education given, the level of development and the degree of
technical progress reached. It would seem that, in the case of occupations
below lower supervisory level, there is a certain gon between the minimum
general education required for industrial production and what one might
call the social demand for education. The experience of both the advanced
countries in the early stages of their industrialisation and the developing
countries seems to show that a rudimentary vocational training c.n be
given to persons who have received little or no education and even to
illiterates. But experience shows, too, that a higher level of general
education has been a considerable help in the early stages of
industrialisation—both for the advanced and for the developing
countries. In addition, from the viewpoint of industrial development,
the minimum general education required for basic training at the lowest
levels of industrial skill may not be the kind of education a man ought
to have received who aspires to a job of great responsibility. This is a
problem of some importance, in view of the numerous higher jobs
filled by persons who began at the bottom of the vocational ladder.
It also arises when workers are to be given further gener»! education: in
addition to initial training. The requirements of industriz{ development
may result in a programme which is too narrow or too exclusively
practical, whereas both workers and society at large might have gained
from a broader education, to an extent exceeding the cost of such
education. :

The complexity of these problems should not stop attempts to find
answers. These will depend on two things: (a) industry’s assessment of
the basis of general education required for the various occupations and
levels; and (b) the resources the country is prepared to devote to general
education as such. Clearly, the general educational system should be
able to provide at least the educational basis needed by industry; if it
does not, it should be reformed or expanded. Otherwise, industrialisation
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2. EDUCATION AND TRAINING PROGRAMMES 69

schemes may be jeopardised. Assessment of general education require-
ments by industry ought to carry a good deal of weight when it comes to
planning general education. Other factors, of course, must be taken into
account as well, but, as far as industry is concerned, this condition is
necessary and sufficient in itself. If, in addition, the general educational
system can provide an education which goes beyond the requirements
of industry, so much the better, for industry will probably derive ad-
vantage from it and the process of industrialisation is likely to be speeded
up. But this is not a necessary condition.

(ii) Training by the School System and by Industry.

As noted in earlier parts of this paper, general education is the task
of any country’s school system. But in most countries the school system
also concerns itself to some extent with more or less specialised vocational
preparation—in technical secondary schools providing training in
various types and levels of occupational skill, and in various university
departments and technical colleges. In the terminology of the present
paper such specific vocational preparation will be described as “ training

. by the school system ”. It is distinct from training sponsored—and
b possibly organised—by industry itself outside the school system, e.g.
% through apprenticeship and in-service and in-plant training schemes.
For the acquisition of several types of skill, especially at the skilled
worker and technician level, training by the school system and by
industry are equivalent—basically similar skills can be learned through
one or the other. Indeed, in many countries both methods are used
simultaneously, some workers being trained by the school system and
others, in the same occupations, by industry. Since the skills which
can be acquired under both systems relate to occupations in which
comparatively large numbers of workers are employed, it is of interest
~ to consider which system is the better in given circumstances; in other
' words, how the training work involved is best divided between the two.
The question is all the more important since in some cases it has given
rise to occasional controversy.
In examining this question it is useful to distinguish three aspects:

(a) Training may be provided in the framework of an employment
relationship (“ training in employment ) or outside such a relationship
(e.g. “pre-employment training ). In the former case the trainee has
an employer who arranges for the training and bears at least part of
the direct cost of it. In the latter case there is no such sponsorship by an
employer; training takes place at the choice and responsibility of the
trainee, or his parents, or someone else.
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(b) Training may be given at a workplace (shop-floor, office, etc.)
or in a special outside training place, usually some kind of school.
In practice, training in employment is largely a matter of training at a
workplace, while training outside of employment takes place largely
at schools. But this is not always necessarily the case. An employer may
send his trainee to a school for part of the training (giving him time off,
paying fees, etc.), while a private engineering student, or a graduate
engineer receiving a fellowship from an international organisation, may
be placed in a factory for a certain period, to acquire some specific
elements of practical experience.

(c) Technical schools may be part of a public education system,
wholly governed by the educational authorities. Or they may be under
some measure of formal control by industry, certain employers having a
certain say—which may be considerable or even complete—in the
programmes and policies of the schools. Technical schools ~ver which
industry has a substantial degree of formal control are referred to below
as “ training centres ”; schools for which this is not the case are called
“ vocational schools .

Most people would agree that, in examining the relative merits of
the alternative courses under each of these three aspects, policy makers
should be expected to aim at the optimum balance between costs and
benefits. Where one method promises better results for a given cost
than the other, the former should be chosen, while a method promising
a given training result at lower cost should be preferred to a more costly
alternative. On this assumption three practical conclusions may be
drawn regarding the above aspects of the roles of industry and the school

- system in industrial training.

1. Any kind of training is more likely to meet industrial requirements
for specific types of skill if industrial employers can make their needs
effectively known. So that, other things being equal, training centres
have the advantage over vocational schools wholly controlled by educa-
tional authorities.

2. Whether training in a given skill is better given in a centre or at a

workplace depends mainly on the nature of that skill and on the training

facilities available at centres and workplaces. The more specific the skill
is to the work done at a given workplace (with its particular machines,
organisation and methods of work) the more obvious it is that training is
better given at the workplace. Otherwise trainees may learn to work on
the wrong machines and acquire work habits out of line with those of the
plant at which they are to work. General skills, however, the “ theory ”
of certain occupations, are not confined to individual workplaces, and
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can often be taught more conveniently in the quiet environment and by
the specialised teachers of training institutions. On the other hand,
training facilities in local plants may be highly inadequate even for
imparting the specific skills that in principle are better taught at the
workplace; there may be no instructors or no spare machine time, or the
equipment itself may be obsolete. This is so especially in two kinds of
plant—those that are badly managed and equipped, and those that are
too small to organise training programmes even though they may be well
managed. Both types of enterprise are more common in industrialising
countries than in developed ones. Developing countries may therefore
find it wiser to conduct training mainly in centres. In many cases, how-
ever, it may be both possible and preferable to give direct assistance to
workplace training schemes rather than concentrate on training in
centres. For instance, when the difficulty is due to lack of instructors, a
central agency of the type proposed in this paper (Industrial Training
Organisation) can “ lend ” them to individual enterprises, while medium-
and small-sized firms may be encouraged to organise group training
schemes. Such joint undertakings may work with their own teaching
staff and equipment, or they may avail themselves of the facilities
existing for pre-emyloyment training programmes.

3. Training in employment as described above should, where
possible, be adopted in preference to training outside the employment
relationship, for—other things being equal—it has two major advantages.
One is that training at the workplace is much simpler, and much more
likely to receive proper attention, if it is given to the enterprise’s own
employees than if it is to be given to outsiders. Thus, in cases where
workplace training is technically superior to school training, it is better
organised as “ training in employment ”. But furthermore—as noted in
paper No. 1 of the present volume—training in employment is given once
a specific need for specific skills is clearly perceived by a specific enter-
prise. There is hence much less risk of people being trained in skills of less
than the greatest importance and urgency—Ilet alone skills for which
there may be little demand or none at all.

The upshot of all this would appear to be that industry should play
a much greater and more active role in the training of its manpower than
has been customary in either developing or industrialised nations. More
training should be given at the workplace; what remains to be done in
schools should be controlled to some appropriate extent by industry—
i.e. there should be a movement towards training centres; and as much
training as possible should be given in employment. There are, however,
three limitations of training in employment, which are commented on
below.
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(a) Such training cannot be expected on any large scale for skills that
take several years to acquire and that are not precisely tailored to the
needs of the employer concerned. Training in such skills is both costly ~
and risky. The need for the skill would have to be foreseen by the enter-
prise long in advance, and the original expectation of that need might
prove to have been wrong. Furthermore, the trainee may quit the
enterprise during or after the training. Training of the type commonly
given at universities and technical colleges cannot, therefore, be expected
to any large extent to be superseded by training in employment. It is
likely to remain largely what it has always been—a matter of public
educational concern. Though even so it would be highly desirable in
many countries fcr industry to be given some effective role in the determi-
nation of curricula, training methods and other policy issues, and to

participate in the actual training process by means of suitable in-plant
training schemes.
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(b) Even in the case of skills that do not call for long periods of
study, the risk that a trainee may become separated from the enterprise
which trained him limits employers’ willingness to provide training in
employment. This is the case when the skills concerned can be applied
also in other enterprises—in particular in competing firms. As stated
below 1, this problem may, however, be met largely by systems »f training
levies-cum-grants to individual undertakings, and the estab:shnient of
an adequate administrative machinery to implemeni these measures.

(c) In developing countries industry often lacks the technical knowl-
edge and staff for training.

The Industrial Training Organisation proposed below could help in
overcoming these obstacles. But it will be obvious that the I.T.O. would
have to play a major role in tackling ali the problems examined in this
section; it would, indeed, be both the nerve centre and the principal
operating arm of a true industrial training system.

A NATIONAL INDUSTRIAL TRAINING PLAN AND ORGANISATION

It is recommended that each country should draw up a national
industrial training plan to carry out the above-mentioned tasks. Such a
plan should cover the entire industrial skill spectrum, from engineers to
semi-skilled workers. It is suggested that the appropriate machinery for
such a plan should be a national Industrial Training Organisation (1.T.0.)

1 See pp. 100-105.
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possessing the requisite technical and administrative facilities. In this
organisation, industry (public and private) would play a dominant part.

No model structure can be recommended for the I.T.O., since much
depends on the degree of development of the country concerned, the
scale and complexity of its industrial projects, and its political, govern-
mental and administrative structure. Many countries have set up bodies
which undertake these duties to some extent or other: vocational training
commissions, national industrial manpower councils, planning com-
missions, special government departments, vocational training councils,
co-ordinating bodies, and so on. But there is rarely an over-all coherent
plan for industrial training. Very often basic questions fail to be
settled, e.g. matching the training requirements created by the plan or
other economic sectoral forecasts with existing training possibilities;
co-ordination between manpower planning, educational planning, and
the planning of industrial development (including industrial training);
and, within the training machinery, co-ordination between the various
activities (accelerated training programmes, management development,
trzining in undertakings, long-term training of high-level personnel).
Almost always, even when the need for co-ordination is emphasised, an
over-all view is lacking,.

The L.T.O. should be directed by a body empowered, at the national
Jevel, to decide on training objectives in the light of industrial develop-
ment needs and on how such objectives should be achieved. It should |
have the technical and financial resources to enable it either to encourage s/
education and training activities for industry in accordance with the ;
policies laid down, or itself to undertake such activities. It should be
made up of persons representing industry (governmental and private)—
men responsible for planning and carrying out industrial projects, senior
managers, trade union leaders, directors of education and training
schemes for industry—and representatives of the government depart-
ments concerned.

This body should have available—or itself create—machinery for the
assembly of the data it requires to perform its functions. The nature of
these data has been indicated above. In countries where industry is still
embryonic, such a central organ would in all likelihood suffice to provide
a coherent industrial training system. Where industry is more developed
or more diverse, the creation of similar orgaus in the principal industries
should be encouraged, in which case such bodies would have authority
delegated to them by the central organ and should enjoy a considerable
degree of technical, financial and administrative autonomy, provided
always that they conform to the guidelines laid down and work towards
the same objectives. Subsidiary organs could also be set up within the
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bigger industries. It might also be desirable to create inter-industry
regional bodies within each country, whenever regional problems are
sufficiently important or regional industries are heavily interdependent.

One essential task to be undertaken by the I.T.O. would be to create

or strengthen the links which should exist at every level, for the purposes.

of industrial training, between the general education system, vocational
education, the various industrial training programmes and other institu-
tions (productivity centres, professional associations, trade unions,
small industry institutes, etc.). It should draw up training standards
itself, or encourage their adoption (conditions of entry, examinations,
certificates and diplomas), help in the establishment of curricula and
teaching methods and equipment, supervise the training given, and
provide practical assistance to undertakings. It would need adequate
financial means, derived either from government subsidies or from
contributions by industry (through the introduction of a training tax, or
by other means) or from a combination of the two. A more detailed

presentation of the financial aspects of the I.T.O. will be found below.*

II. Organisation and Financing of the Programmes

The purpose of this section is to bring out some of the practical
difficulties involved in designing education and training programmes for
industry as part of the strategy just defined. Two types of problems will
be discussed: the organisation and content of these programmes and
questions of finance.

ORGANISATION AND CONTENT

These programmes can be divided into two categories: genmeral

preparation for industrial employment, which is provided by the general
education system, and specific preparation for employment, which is
provided by a whole range of institutions and schemes from the national
education system to training on the job.

(a) General Preparation for Industrial Employment

What changes can be made in the general education system in order
to equip individuals to benefit from better vocational and technical
training? The main need is to adapt educational syllabi and teaching

1 See pp. 105-107.

—




Kol saa i S

LTSS

50, VA EE STy A 1t e I i T 3 il gt

PN

ey § Faadaie gt

2o pdr B Stk I
T AT AR

F RPN

2. EDUCATION AND TRAINING PROGRAMMES 75

contents and methods to the conditions prevailing in the country con-
cerned and to the needs of industrial development. The type of change
needed will vary widely according to the level of industrial development
already attained. The principles discussed below, however, may be
applicable to a number of countries:

1. The content of the general education syllabus (primary school,
junior secondary (or middle) school and senior secondary school) should
not only ensure progressive acquisition of knowledge but also so equip
the pupils that, on completing a given stage or level of education, they
are able to take up a course of initial vocational training. This would
involve a far-reaching overhaul of primary education, which should be
a self-contained unit since it is all the general education the great majority
of the labour force will receive (as was the case in most of the economic-
ally advanced countries in the early stages of their industrialisation).
Emphasis should be placed on the acquisition of basic competence in
communication skills (reading, writing and verbal expression), enumera-
tion, measurement and reasoning (arithmetic, science, analysis and
synthesis), general culture (history, geography, the pupils’ own environ-
ment), individual and group behaviour (character building, readiness
to learn, civics, team work, health and safety) and creativity {(handling
and construction of various objects, appreciation of creative art). The
age of entry to primary school should not be lower than seven.

2. The subsequent stage—junior secondary or middle-school edu-
cation—should also form a self-contained whole. One of the most
effective measures for achieving this objective would be to give it official
recognition, possibly by awarding a certificate or diploma to pupils
who successfully complete the course. Training for many industrial
and administrative occupations can well begin after this stage. Full
secondary education for entrants into such occupations is in many
instances a luxury which countries that are highly industrialised today
could not afford during the vital stages of their own industrialisation.

3. In both primary and secondary education emphasis should be
placed as early as possible upon science teaching (both the exact and the
natural sciences) not only for their content but also for their contribution
to the intellectual development of the pupils. This is particularly im-
portant at secondary education level in which all streams, including the
humanities stream, should devote considerable attention to mathematics,
physics and chemistry.

4. Textbooks should take many of their examples from local con-
ditions and economic life. This principle applies to the arts and humanities

e A A e
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as well as to science. Science—especially mathematics—textbooks
should stress applications of theory to everyday life.

5. Teaching methods should be adapted in the first place to the
characteristics of the pupils—by making intensive use of audio-visual
aids whenever powers of visual and auditory observation are highly
developed, appealing to the pupils’ imagination, drawing on the wealth
of popular culture—and in the second place to the characteristics of the
economy in which they will be working. Active teaching methods should
be used.

6. Compulsory courses of initiation into industrial life—involving
visits to undertakings—should be introduced.

Educational planners have recommended or are considering a number
of these measures in many countries. Such reforms will require enlisting
the services of all qualified persons in the country for the modernisation
of syllabi and methods. They will also require more intensive training
of student-teachers, combined with updating and other further training
for teachers already in employment. '

The need for improving the quality of educational standards may
have the effect of curtailing the general right to schooling. Alternative
measures might therefore become necessary. In the case of pupils who
have only had a partial primary education, U.N.E.S.C.O. is now en-
deavouring to work out functional literacy programmes to cater for the
great mass of virtually illiterate adults. Such programmes, which involve
more than the mere teaching of reading and writing, draw upon “ all
the forces in the nation and, in particular, local authorities and com-
munities, educational, scientific and cultural bodies, public and private
enterprises, non-governmental organisations, political groups, religious
movements, women’s organisations, and so on ”. Other schemes, such
as periods of pre-vocational training combining an introduction to
industrial employment with a brushing-up of the trainees’ general
knowledge, are in operation in a number of countries. For persons who
fail to complete junior secondary school, evening classes and corre-
spondence courses are widely used and are generally effective. Some
countries are thinking of making it compulsory for all citizens who have
had some education to contribute towards raising the educational
standards of those who have not had the same educational opportunities
(through extension services or other arrangements). The armed forces can
do much to help, not only by organising literacy programmes for recruits
but also through the educational work that can be assumed by military

! Final Report, World Conference of Ministers of Educaticn on the Eradication of
Illiteracy, Teheran, September 1965 (U.N.E.S.C.O.).
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instructors in the areas where they are stationed. A number of countries
have launched experiments of this type, e.g. Iran.t . S

(b) Specific Preparation for Industrial Employmént‘. 3

These programmes vary w1de1y At the lower levels of the occupatlonal
hierarchy there does not exist any single path; at the higher levels there
is less flexibility but alternative means of access are still possible. Training
programmes can be divided into three main groups according to the
level of training involved. The first level includes industrial manpower
up to and including skilled workers and lower-level clerical employees;
the second level comprises foremen, supervisors, middle management,
instructors and technicians; and the third level covers engineers, adminis-
trators and senior managers. In each of these levels a distinction is to be
made between initial training on the one hand and further training or ok
development on the other. Much of the following discussion concerning I
manpower of the first level is relevant, mutatis mutandis, for personnel
of the second and third levels. AT =

( i) First-Level Industrial Manpower.

This is the largest category, since it comprises unskilled workers
semi-skilled workers or operatives and skilled workers and craftsmen.
Attempts are often made to classify training programmes catering for
these workers by distinguishing between school-based training, i.e.
training given in schools or centres, training in undertakings, which
includes on-the-job training as well as systematic apprenticeship schemes,
and combined systems under which training is given partly in a school
or centre and partly in the undertaking.? These classifications are not
wholly satisfactory for the purposes of this report. Quite apart from the \
fact that in many cases the first two categories are becoming increasingly '
similar (hence the evolution of the third category) and that the distinction
cannot always be fully justified (a factory training centre is a school),
the classification seems to help little in formulating and carrying out
training policies because the criterion applied is the type of training
arrangement and not the purpose of the training—industrial employ-
ment. Despite the risk of over-simplification, it is proposed here only to
distinguish between training in employment (also known as “ job-linked

1R. Branpy and M. NasuaT: * The Education Corps in Iran: A Survey of Its
Social and Economic Aspects ™, in International Labour Review (Geneva, 1.L.O.),
Vol. 93, No. 5, May 1966, pp. 521-529
" 2 Tyaining of National Technical Personnel for Accelerated Industrzaltzatzon of
Developing Countries, op. cit., Add. 1 and 2. e A
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training ”, “enterprise training”, “employer training”, “ on-the-job
training ” and “ training in undertakings ) and pre-employment training.
Training in Employment.

A distinction should be made between initial training and further
training. '

The main characteristic of training in employment is that the trainee
has a contractual relationship with the employer {a contract of emplo)-
ment or articles of apprenticeship). The training itself may be given on
the job, in special training workshops and training bays, in schools
run by individual firms or groups of firms, or in training centres or
vocational schools, whether for accelerated or normal courses.

On-the-job training is appropriate for most semi-skilled jobs. These,
including the operation of machines, can be learnt from an experienced
worker at the place of work in a very short period of time, which may
vary from a few days to a few months. Experience has shown that their
skill content is so limited that it is not only expensive but generally
inefficient to give the training outside the undertaking. Except in cases
where workers come from an environment or area which has hitherto
had no contact with industry, the trainees’ low standard of general
education does not constitute an insuperable obstacle. With improved
primary education syllabi and better teaching methods, trainees should
have little difficulty in making the adjustment to industrial life, including
the observance of health and safety standards.

The quality of the training given on the job depends largely on the
way in which it is organised. Clear, precise instruction sheets should be
issued to the workers to ensure a systematic build-up of knowledge.
Often, these instructions can be based on work study or on training
methods employed in pilot plants. The standards achieved also depend,
to a considerable extent, on the level of skill and teaching abilities of the
experienced workers.

If the above conditions cannot be fulfilled, training on the job can be
supplemented or replaced by initial training given in training bays or
training workshops up to the point at which trainees can perform a good
many production operations and carry out the more difficult tasks.

Trades and occupations which require training of more than one
year’s duration should be taught by a system combining practical work
and theoretical instruction. Apprenticeship is the most systematic arrange-
ment of this type. The training is given for the most part on the job.
It implies teaching a range of skills composing a recognised trade and the
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provision of a specified amount of related instruction. It is organised in
accordance with a contract specifying the obligations of the contracting
parties, and at the end of his training the apprentice is recognised as fully
qualified in his trade or occupation. '

In many industrialising countries existing apprenticeship schemes
have so far been handicapped by serious defects—to such an extent that
in some cases the system has fallen into disuse even though the relevant
legislation is still in force. These shortcomings are largely due to the fact
that apprenticeship systems have been taken over, almost without
adaptation, from the industrialised countries, with the result that the
length of the training—sometimes as much as five years—and the skills
taught no longer fit the needs of the industries in question. The systems
also suffer in many cases from poor organisation, sometimes generally
(lack of clear job descriptions, training plans, examination standards or
administrative machinery), and sometimes in their details (unsystematic
practical training and inadequate related instruction).

This should not prevent examination of ways and means of modernis-
ing apprenticeship for the training of skilled workers. The system may
have proved defective in practice, but in concept it frequently seems to
meet the needs of industrial development, since (a) the training is
related to a particular occupation and is usually given in the setting in
which the apprentice will be employed; (b) it entails systematic organisa-
tion of training for a clearly defined job, covering a specific period and
allocating time to both practical work and theoretical instruction;

(c) it is subject to training standards and proficiency tests; (d) it defines
the responsibilities of both employer and apprentice; and (e) it involves
a certain degree of supervision and backing from the public authorities.
Measures to improve apprenticeship systems should concentrate on—

(a) ensuring that the length of training is determined in relation to the
needs of each occupation, having regard to the adaptability of the
apprentices; this will often involve, on the one hand, making a sub-
stantial reduction in the total duration and, on the other, varying the
length of the apprenticeship according to the abilities of the individual
apprentice; (b) establishing lists of apprenticeable trades, together with
corresponding training programmes and examination standards;
(c) establishing graduated stages of apprenticeship, each stage being
open to trainees who have attained the level of the previous one, irrespec-
tive of whether it was attained as part of an apprenticeship scheme;
(d) establishing a national body to promote industrial apprenticeship,
with responsibility for setting standards and supervising training and
examinations; such a body should systematically aid firms in need of
help, assisting them to organise apprenticeship schemes, designing
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equipment, helping to arrange inter-firm training schemes, opening
centres in which either part of the initial training (both theoretical and
practical) can be given, or in which training and further training are
provided for training officers and instructors.

The' first' three changes could be introduced without too much
dlﬁiculty if the country has adopted the recommendations made in the
second’ sectlon of this paper concerning the classification of the qualifica-
tions neéded for different industrial skills and the definition of the cor-
responding educational and training standards. The fourth change is
bound up with the establishment of a national industrial training organisa-
tion of the type referred to earlier. The national body to promote indus-
trial apprentlceshlp might be one of the branches of this organisation.
It might constitute part of a wider scheme to promote all forms of
training in undertakings. It might also become the organisation actually
providing industrial apprenticeship training—in co-operation with
industry—as in a number of Latin American countries.

~ In the latter countries, autonomous training institutions have been
set up in which initial and further training are given during alternative
! periods in training centres or schools and in industry. At first, emphasis
"\ was placed on training taking place outside the undertaking, but there is
. now a tendency to co-ordinate these activities more closely with the
training given by the firms, and the institutions are now drawing up
training plans and standards for industry-based training as well as for
their own centres. Similar schemes are in operation in other countries,
e.g. the United Arab Republic, where apprenticeship for 58 occupations
in eight industries comprises one year of initial training in centres run by
the Government or by large concerns, followed by two years of training
on the job.

Whether or not training in employment for skilled occupatlons takes
the form of apprenticeship, its effectiveness depends largely on (a) the
teaching and technical skills of the experienced workers and workshop
instructors; (b) the organisation of the firm, particularly the organisa-
tion of its training; (c¢) the organisation of the related instruction; and
(d) the general technical bases of the training (syllabi and standards,
teaching materials and equipment). The first point is discussed later in
this paper in connection with the further tralmng of skilled workers and
the training of instructors.

Managements must be aware of the problems created by the organisa-
tion of training programmes and must take appropriate action: reorgani-
sation of production, assignment of suitable technical and supervisory

NS

3 : o " 1See pp. 82-83 and 88.
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staff and instructors, proper planning and scheduling of the programmes,
appointment of training officers. As there is a limit to the number of
trainees who can be absorbed by a production unit, it may be advisable,
when there are large numbers to be trained, to assign them to special
training workshops, plant schools (if the undertaking is large enough),
or centres operated by autonomous apprenticeship institutions such as

those referred to above. Undertakings, particularly if small, can benefit

considerably from pooling their training resources; in such cases the
This method is

initial training can be given in group training centres.
useful for trades involving repair and maintenance work. Mobile teams

of instructors could also be used.
The arrangements for related instruction depend on the size of the

undertakings and on whether schools are available for giving theoretical
instruction of a suitable standard. Large firms may be able to give either
the required related instruction or the complete theoretical and practical
training in their own workshops or schools, using their own engineers,
technicians and management staff. In other cases, day release or block
release for attending courses in nearby technical schools, or evening
classes, or correspondence courses, are the systems most frequently
used. The effectiveness of these methods depends on the quality of
the schools concerned; but quite often insufficient consideration has
been paid to whether, by improving the qualifications of the workers
and systematically using their highly qualified staff for training
purposes, firms could not themselves provide the necessary related
instruction, either on their own account or through some group training
arrangement.
The question of the best combination of periods of related instruc-
tion and practical training is one that is not easy to answer. Although it is
difficult to generalise, owing to the variety of trades and subjects taught,
it is perhaps safe to say that time off to permit attendance at classes
of related instruction should not be too short, since very short breaks
disrupt production and are less effective for training purposes. Unduly
long periods spent on production work are also bad because they
slow down the progress of training. The formula of block release, for a
period lasting from one week up to a maximum of one month, has often
proved successful. Evening classes and correspondence courses are also
used, mainly in the case of small isolated firms, or if there is an acute
shortage of qualified personnel. The practice of giving a short theoretical

lesson in the undertaking every day, or every other day, has been followed

successfully in some cases; it has stimulated both the employers’ and the
generally made the training

trainees’ interest- in the training and has
more effective.
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As was stated earlier, a systematic apprenticeship scheme requires a
schedule or list of recognised apprenticeable trades combined with
appropriate training plans and examination standards. This is true of any
type of systematic training for skilled work. An important task of the
L.T.O. would be to carry out this essential preparatory work and to make
its results available to industry. This task could be performed by national
apprenticeship services, where they exist (as in South America), or be
assigned to a special body set up to promote training in undertakings
(Mexico), or be carried out or promoted by trade testing centres (Kenya).
It should not be confined to providing the bases of initial training, but
should cover all aspects of initial and further training in industry.

In the case of complex new industrial projects, initial training, in the
absence of adequate training facilities in the undertakings, could be
carried out by accelerated training centres sponsored by industry. Such
centres have proved effective in some cases, but they have a number of
serious drawbacks. For one thing, they are expensive. For another, they
are intended to meet a short-term need, which may mean that the training
is fairly narrow or may become quickly outdated. Before embarking on
such expenditure, therefore, an investigation should be made of the
feasibility and impact of investing the same sum on training in industry
(whenever an industrial project is not starting from scratch and is to be
spread over a long period), training in other undertakings (especially in
the nationalised sector or in large firms), training key workers in other

countries or having them trained by the firms building and equipping
the industrial project.

The nature and content of these programmes must vary according to
circumstances. In some cases the objective is to enlarge the workers’
knowledge and skills and teach them more highly specialised skills
within the same trade and at the same level of qualifications. In others
the need is for systematic upgrading, based on the initia] training given
by one of the methods already described; this will enable the worker to
move up from one skill level to another, e.g. from semi-skilled to skilled
and later highly skilled. Further training may in some cases take the form
of a prolongation of apprenticeship (involving a second and third
stage). Alternatively, the need may be to adapt existing skills in the
light of technical progress or changes in production processes; this is
“ retraining ”—a term which also covers the acquisition of qualifications
other than those originally acquired (e.g. training skilled workers to
become specialised in the repair and maintenance of machinery).

Programmes of further training, whatever their objective; will vary
widely in detail. Their content must take into account not only the
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minimum standards required but also the skills and aptitudes of the
trainees themselves. In many instances it will be found preferable to
divide further training into short periods involving a series of training
sessions, each with a limited objective, so as to encourage the trainees and
to make due allowance for their frequently limited general and theoretical
knowledge. )

In many industrialising countries related theoretical instruction is
more important in the case of further training than in initial training;
first, because of the low educational level of the workers on entry, and
second, because of the higher degree of skill entailed. Related instruc-
tion should be concerned not so much perhaps with general scientific
knowledge as with inculcating certain principles by means of courses of
applied technology and experimental work. Development of the workers’
level of general knowledge is also important. Probably recourse should
be had more frequently to block-celease courses for related instruction
and, in some cases, to full-time courses in educational institutions.

Further training should occupy a key place in national schemes or.

arrangements for promoting or encouraging training in underiakings. ]
., An interesting experiment along these lines is currently in operation in '
Mexico. The National Service for the Rapid Training of Industrial . ‘
| Manpower has three tasks: to train and give further training to instruc-
: tors in industry; to assist firms in organising their own initial and further
training schemes; to provide a nucleus of permanent training facilities.
The Service has a central unit, five area offices and 20 mobile units.
Whether it is worth while to set up such a network depends on the scale
of a country’s industrialisation drive and the general organisation of its
vocational training system. In many South American countries there are
mobile units carrying out similar functions to those of the Mexican
service but coming under the national apprenticeship scheme. Elsewhere,
as in Cambodia, China (Taiwan), Tunisia, Turkey and the United Arab |
Republic, assistance to industry is the responsibility of productivity
centres, vocational training institutions and centres for the training and
further training of instructors and supervisors.

Pre-employment Training.

Training prior to employment is usually given in special branches of
the educational system, in vocational schools (lower technical, vocational
and trade schools, industrial arts and handicrafts schools), in vocational
training centres or in centres for the accelerated training of adults.

In many countries the general education system includes a special
technical stream, the first part of which may be complete in itself,
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designed to give initial vocational training for semi-skilled and skilled
industrial occupations. The courses place equal emphasis on the acquisi-
tion of general and technical knowledge and practical skills. Sometimes
this general and practical instruction is continued beyond the first part
of the course in order to give pupils a better theoretical grounding and
greater degree of vocational specialisation.

Vocational schools give courses for several different trades such as
the woodworking, metalworking, engineering, electrical and building
trades and clerical employmeit, or concentrate on a particular industry—
engineering, building, etc. In theory, vocational schools should make
good some of the shortcomings of training given in employment, and the
best among them in fact do so. They should ensure that theoretical and
practical training progress in step with each other; they should continue
the pupils’ general education and provide the link between school life
and the world of work; they should enable their trainees to acquire their
practical skills systematically, unhampered by the requirements of
industrial production.

Unfortunately, many of them have serious shortcomings, which hav
been summarised as follows: '

(i) the serious lack of balance between the numbers trained for a
particular occupation and the number entering that occupation,
since the majority of those trained often seek and obtain employ-
ment in other sectors, such as the army or the administration;

(i) the considerable wastage during training which greatly increases the
cost per pupil trained;

(iii) the insufficient zdaptation of the training to conditions of work in
enterprises, as well as to the speed and quality required on the job;

(iv) the shortage of personnel and incompleteness of equipment, since
the funds available are not always adequate for the needs of tech-
nical institutions; and

(v) the inadequate qualifications of teaching staff, particularly work-
shop instructors.t

It is therefore recommended that the work of these institutions should
be critically examined from the standpoint of their cost and efficacy.
Some countries have already embarked on extensive reforms in this field.
As a result, some vocational schools have been closed down; in other
cases they have been converted to other purposes, e.g. to give courses of

! Training of National Technical Personnel for Accelerated Industrialization of
Developing Countries, op. cit., para. 126.
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related instruction needed to complement the initial training and further
training arrangements in undertakings, or to provide a wide variety of
services (supplementary practical courses of further training, pilot
workshops and laboratories, the production of teaching materials).

The same applies to accelerated training centres whose courses are not
directly linked with specific industrial projects, and are not industry-
sponsored. The operation of such' centres is justifiable only in so far as
the training caters for the needs of industry, both as regards output of
trainees and the type of skills taught.

There are situations, however, in which initial training must be given
away from the place of employment, even though it may be difficult to
eliminate all the drawbacks inherent in such a system. Some types of
training cannot be given effectively within the undertaking. The best
example perhaps is the case of the shorthand-typist, whose training
consists of courses of further education and group instruction in tech-
niques which can be taught more effectively in the classroom than on the
job. The same applies when countries are still in the very early stages of
industrialisation and the- facilities available in existing firms cannot
immediately be improved. In such cases vocational schools or training
centres may be set up to give industry the manpower it needs and to serve
as models for the introduction of modern training methods. This pilot
function may continue even after training in undertakings has become
widespread.

It is suggested that initial training should be given outside industry
only if the latter’s programmes are totally inadequate or incapable of
improvement. It is also important that any pre-employment programmes
should be based on careful analysis of the demand for industrial man-
power and should be capable of conversion for other purposes (e.g. to
further training) whenever this demand changes. In some instances the
programmes might be sponsored by one or more firms.

Although the details of training methods are not to be discussed in
this paper, attention might be called to the need to relate practical
exercises in vocational schools and training centres to reil production
work. This is a very controversial question, but it should . ¢ possible—
both in order to stimulate interest in the training and fcr economic
considerations—to devise practical exercises which combine educational
value and the conservation of scarce materials and resources.

(ii) Middle-Level Industrial Manpower.

This category of manpower consists essentially of foremen and
supervisors, teaching staff and technicians. Technology varies widely,”
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mainly because many of their functions overlap. An attempt will be made
to classify the training programmes for the different subcategories on
the basis of the main duties involved and their level.

Training of Supervisors.
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Broadly speaking, the duties of foremen and supervisors fall into two
categories: firstly, the supervision of skilled workers, which calls for a
knowledge of the technical operations performed and often entails
personal intervention to correct faulty work; and, secondly, the planning
and supervision of production in a workshop, the detailed programming
of the work to be accomplished and the assignment of this work to the
various workers. Activities in the former category are often described as
“ functional ”: they require the ability to direct the work of others, to
give instruction, to maintain good working relations with the workers
and to settle disputes, as well as special knowledge of safety and health
rules and administrative and staff regulations. Duties in the second group
require a knowledge of the technical processes employed in the workshop
and in the factory as well as of systematic work organisation.

Where the general level of education and training is fairly low, the
main emphasis has been laid on initiation into “ functional ” activities.
To this end, courses have been organised, designed both to increase the
supervisor’s knowledge of his trade and to initiate him into instructing
and supervisory techniques. Methods adapted from training within
industry for supervisors (T.W.1.) are frequently used. Where the general
level of the worker is higher, or where the technological standard reached
by the undertaking makes it necessary, the training given must also
cover the second type of activity; hence the need to organise courses of
technical and related instruction giving a grounding in general subjects
(mother tongue, applied mathematics, basic science) as well as technical
subjects, and an initiation into the organisation and management of
undertakings.

The “ functional ” courses should be given as far as possible within
the undertakings, bearing in mind the need to relate the subjects taught
to the daily work performed. They can then take the form of short
special sessions centred, if possible, on a specific operation or series of
operations. They should not take up more than a few hours per week.
Courses of technical and related instruction generally involve attendance
at schools or management-development institutes, productivity centres
or instructor-training institutes. Part-time courses are the most commor,
as it is difficult for undertakings to do without their supervisory staff
for a long period. There have, however, been instances of full-time
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courses which have been successfully completed without creating
difficulties.t

These activities of supervisory staff overlap with the duties of
instructors and technicians. Courses should therefore be planned to
cater for the greatest possible numbers. For example, prospective fore-
men may attend all or some of the courses in teaching techniques for
prospective instructors; as for related instruction, this can form part
of the courses organised for future technicians.? These courses should,
as far as possible, be organised within the framework of existing arrange-
ments and make use of facilities already available. Where it is necessary
to found special institutions for the purpose, they must be of a com-
prehensive nature—further training for different manpower levels,
theoretical and practical training combined with advanced training for
various functions and in different trades. The experience gained by the
teaching staff of these institutions will often enable them to embark
upon the production of teaching materials and the establishment of
standards for training and pedagogical research.

In the case of new industries launched with the backing of foreign
firms, advanced training for supervisory staff could be given by these
firms outside the country. It may also be indispensable to have recourse
to international further training programmes such as those organised
by the International Centre for Advanced Technical and Vocational
Training at Turin.

Training of Teaching Staff.

It is on the training given to teaching staff that the quality of the
workers trained will largely depend; hence the importance of the training
programmes organised for such staff, who include teachers in general
education, teachers of theoretical technical subjects, and instructors in
training establishments and in undertakings.

Teachers in general education are trained at pedagogical institutes
and teacher training colleges. Their courses last from two to four years
after compietion of full secondary education. The teachers of theoretical
technical courses are trained, likewise after completion of full secondary
education, at a few specialised institutes generally within the higher
education system. Their studies last from two to four years after com-
pleting secondary school in the case of those giving theoretical instruction
up to the level of technician, and from six to eight years after completing

1In Nigeria, for example, six-week full-time courses have shown good results.

2 See, for example, the projects for supervisors and instructors (India, Morocco)
and c{'or instructors and technicians (Israel) carried out by the LL.O. for the Special
Fund.
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secondary school for teachers of higher-level personnel. But these
standards cannot always be attained, and many countries find it necessary,
for example, to entrust such teaching to those who have merely completed
their secondary education, usually in technical subjects, or to university
undergraduates.

The stress which reforms in general education lay on the teaching of
science, on initiation into industrial life and on the use of modern
teaching methods, should provide these teachers with a better basis for
their work. But similar reforms need to take place in the training given
to the teachers themselves. In a number of countries there appears to be
a need for the teaching of science to be thoroughly overhauled; curricula
and textbooks need to be brought up to date and adapted to economic
life; more active teaching methods should be used; the regular updating
of knowledge should form a recognised part of a teaching career, and
special courses should be organised at universities and technical institutes
for the élite of the teaching staff in undertakings. Senior managers should , ,
be encouraged to participate in the planning and implementation of T
these programmes, and arrangements should be made for future teachers |
to spend training periods in industry.

Related theoretical instruction for instructors in training institutions N
and in undertakings is normally given through either full-time or part-
time courses at secondary technical schools or at special instructor-
training centres or at comprehensive institutions of the type already -
referred to.

Future instructors for training institutions or undertakings should
generally be chosen from among the best-skilled workers and foremen.
Special attention needs to be paid to the following points:

P%
£

-

(a) Those chosen should be thoroughly versed in the practical skills
required—this may lead on occasion to the passing over of older workers
whose productivity is on the decline, and will nearly always involve the
provision of upgrading training.

(b) Useless theoretical knowledge should be eliminated* and
pedagogical training should be mainly centred on practical aspects,

thereby reducing the emphasis on some of the complexities of industrial
psychology.

(¢) Frequent updating courses will be necessary; it will often be
preferable to provide for a series of limited training operations rather
than an ambitious comprehensive course which would have the additional

1 An efficient method is that of the unit exercise: an operation is broken down into
a number of sequences (or units) in which theoretical knowledge is imparted in con-
junciion with the manual work.
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drawback of depriving industry of the personnel it needs for too long a
period.

A large number of instructor-training institutes have been founded
in the majority of countries in the process of industrialisation—often
under the @gis of the United Nations Special Fund and the International
Labour Organisation. They combine skill upgrading training, theoretical
instruction and general education with the application of the knowledge
and skill acquired. Arrangements are made for trainee instructors to
give lessons under supervision.! These institutes have been highly
successful on the whole. One of the major problems consists in making
these training activities more uniform, whether those involved are
intending to work as instructors in training institutions outside under-
takings or as in-plant instructors. Differences should exist only where
necessary to take account of the level of education and skill of individuals
and not as regards the training arrangements in which these individuals

must take part.

Training of Technicians.

This category embraces a variety of occupations which, on the one
hand, are practised at various grades between the skilled worker level
and the professional level and, on the other hand, involve functions of
various kinds—technicians working in offices such as draughtsmen, and
production technicians such as engine-testing specialists. Definitions
proposed for this category of staff vary greatly, some stressing the fact
that the work performed calls essentially for intellectual capacities while
others draw attention to the need for technicians to be endowed with
technical knowledge and manual skill in equal proportions; others
again emphasise that many of the functions performed, even at a senior
level, are more manual than intellectual. Training programmes will
vary widely depending on the case.

Until quite recently, the majority of the different functions of tech-
nicians were performed either by highly skilled workers or by engineers
or former engineering students who had failed their examinations or had
not completed their studies, or by students from technical colleges or
higher technical institutes. These four sources of recruitraent have often
shown themselves to be inadequate from the viewpoint of both quantity
and quality. There seems, therefore, to be a need for a serious reappraisal
of the different technician training programmes in the light of the real

1 For example in Algeria, Burma, Cambodia, Chile, Colombia, Congo (Kinshasa),
India, Iran, Kenya, Libya, Morocco, Nigeria, Pakistan, Peru, Senegal, Tunisia,
Turkey, United Arab Republic, Uruguay and Venezuela.
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and changing needs of industry. Such a reform of programmes might
be based, inter alia, on the following considerations:

(a) To fill posts as technicians just above the skilled worker level,
which involve operations closely linked with production, such as product
inspection, the supervision of maintenance operations and specialisation
in the use of certain equipment, regular courses should be organised to
broaden the qualifications of the best of the workers already employed.t
Such courses may be attended full time or part time, or they may take
the form of evening classes or correspondence courses. In many cases,
the necessary related instruction may be combined with that given to
instructors and supervisors.

(b) Arrangements might also be made for some form of apprentice-
ship up to the second or third grade. The success of such arrangements
will depend on the quality of the trainees accepted and the efficacy of
the arrangements made both for related instruction and for work organi-
sation within the undertaking.

(c) Far-reaching changes need to be made in full secondary technical
education, the status of which should be raised in the national education
system. It should be designed in such a way as to enable those who start
work immediately upon leaving secondary school to fill a post after as
short a period of adaptation as possible (junior technician level), as well
as provide a sound general and theoretical grounding for those who
continue their technical studies beyond the secondary-school Ievel
(technicians and higher technicians). This entails a thorough overhaul
of the science and technical curricula.

(d) Short periods of training or work in industry should be system-
atically introduced. Secondary technical education needs to be organised
in such a way as to provide the courses of related instruction needed to
complement the initial and further training given in undertakings,
whether in the form of day classes, evening classes or correspondence
courses.

(e) Changes need to be made in higher technical education, whether
at technical colleges or at specialised technical institutes whose curriculum
covers the end of secondary education and the first two or three years
of university. Such courses should be considered as terminal and not as

1Some firms, notably a large concern in India, provide such opportunities
for their more able workers with commendable success and organise their own
training schemes for the advancement of their employees from the shop floor to
the highest supervising grades. H. R. MILLS: Repor¢ on Training Facilities at the
Technician Level in South and South-East Asia (Colombo Plan Bureau, Sep. 1961).
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an inferior or truncated form of engineering course. An important place
should be given to practical work and to familiarisation with the con-
ditions of industrial life. This may be accomplished through regular
alternation between work in the technical establishment and work in
an undertaking or through training periods in industry, for example
during the holidays; use can also be made of semjnars, case studies,
simulation techniques, etc., in industry or through industry. Contracts
might be arranged between the latter and the institutes, covering mainly
the practical arrangements for such ti.ining (alternation between the
two, the exchange of teaching staff, the supply of equipment), and the
relationship between the trainees and the undertakings concerned (pre-
employment contracts covering a group of industries or undertakings).
These technical establishments should also be capable of providing
advanced training to technicians trained by them or by undertakings.

Experiments along these lines are being carried out in a number of
countries.!

(f) Special attention should be devoted to the subject-matter of the
science and technology curricula in higher technical establishments.
The nature of the subjects taught does not differ greatly from that of the
; subjects taught in engineering courses, but the range covered is narrower,
: the theoretical aspects are not gone into so deeply and a larger place is
given to applied technology. Educators and industrialists must reappraise
the nature and content of the theoretical training to be given to middle-level
3 ; and higher technicians. Special attention should be given to subjects

| relating to the organisation and management of undertakings, and

particularly to work study, the rudiments of costing, and industrial
! relations.
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The provision of further training for middle-level industrial man-
. power is of great importance. Permanent arrangements for such training
. ‘ should be made between undertakings and scholastic institutions. In
: many cases the attendance of selected personnel at international advanced
| o vocational training courses will have a snowball effect and may give a
| decisive impetus to national basic and advanced training programmes.

o

(iii) High-Level Industrial Personnel.

This category of personnel comprises mainly engineers and tech-

nologists and senior managers and administrative personnel of under-
takings.

1 For example in Colombia, Hong Kong, Japan, Malaysia, Philippines, Tanzania
and Venezuela. :
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Training of Engineers and Technologists.

Effective programines for the training of such personnel should be
planned with a view to remedying the shortcomings to which attention
has been drawn in Section I of this document. They should be designed
to take account of the probably poor quality of the general and scientific
education received at secondary school. They should also be so organised
as to combine the indispensable deepening of scientific and technical
knowledge with the applied study of technological processes, in industry
itself, or as close to it as possible. They should also endeavour to resolve
the conflict between two contradictory requirements: first, the need to
provide—in addition to the traditional engineering subjects (civil,
mechanical, electrical and mining engineering)—a grounding in the
specialised subjects which have emerged from technological progress
(electronics, petroleum technology, etc.) ; and, second, the need to give
a very broad training to persons who cannot avail themselves while at
work of all the facilities available to their colleagues in industrialised
countries for dealing with the host of practical problems which arise in a
factory.

Far-reaching reforms appear to be necessary to achieve this. They
should concern—(i) the syllabi; (ii) the methods used; (iii) the sequence
of theoretical instruction and practical work; (iv) in-service training;
and (v) courses of further training.

(i) One of the reasons for the drop-out of students in the first or
second year of their engineering studies, and the impression of detach-
ment from reality given by the training as a whole, derives from the
over-large importance all too often attached to pure mathematics in the
syllabus. Sometimes the engineering sciences themselves are not tackled
in a down-to-earth manner until halfway through the course.
A remoulding of the syllabi effected jointly by educators, scientists and
industrial experts should make it possible for courses to be devised which,
without hindering a thorough assimilation of the general principles,
would devote time from the outset to the application of these principles.
With this end in view courses should include subjects relating to the
organisation and management of undertakings, and particularly the
production function, costing and work study. In some cases industrial
drawing courses need to be made more systematic. Finally, the rudiments
of a foreign language should be taught, with the emphasis on technical
terms, in countries which have no specialised engineering publications
of their own. ‘
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(ii) Much could be done through the introduction of more practical
and active teaching methods, for instance by curtailing the number of
ex cathedra classes and replacing them by discussions and experiments.!

(iii) Far-reaching changes also need to be made in syllabi as regards
the division of time between theoretical instruction and practical work
in the undertaking. Some countries are even endeavouring to organise
sandwich courses. One example of this is Malaysia, where curricula
include courses on workshop technology and it is compulsory for
instruction to be given in fitting, machinery, blacksmithing, welding and
boiler-making in the university’s workshops. All the first-year students
are assigned to industrial workshops for two months during the holidays.
In their third year students spend only two terms at the university:
during the last five months they must attend practical courses at industrial
establishments approved by the university. In their final year students are
required to attend a survey camp, usually established within the frame-

work of a rural development scheme.?

(iv) Such alternation obviously does not give a newly graduated
engineer all the industrial experience he needs, the more so since during
the periods spent on the shop floor the student engineer will more often
than not have had to content himself with the role of observer without
being able to play an active part. Since the spontaneous adaptation of the
new engineer—alongside a more experienced engineer—is not the best
solution, more and more in-plant training programmes are being organ-
ised which round off the training received by the engineer in the course
of his studies. These courses vary according to the industry and the
undertaking concerned. They provide a systematic and closely super-
vised guidance to young engineers and emphasise the development of
abilities and exercise of judgment in concrete cases rather than the

addition of further knowledge.

(v) Further training courses should be organised. They would take
place one or two years after the engineer joined the staff of the factory;
this would enable him to deepen his knowledge of the general and
theoretical aspects which he had not been able to assimilate fully during
his initial training, and whose importance for his daily work he would be

1 An expert has recounted how he explained the line transmission theory to
student engineers in West Pakistan by putting them to work on a real telephone line;
measuring the parameters and calculating the capacity of the line made it much easier
for them to understand the underiying theory than if it had first of all been explained
to them as an example of a Bessel function of a Fourier series. ,

2 See the paper submitted by CHIN Fung Kee on jtem B.3 on the agenda of the
U.N.E.S.C.O. Seminar on Technical Education (Bombay, 1966). -
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better able to appreciate in the light of his own experience. Such courses
are all the more necessary in that the new engineer training programmes
based on the foregoing considerations may, in some cases, turn out a
type of man whose theoretical grounding is less sound than it would
have been under the traditional type of programme.

Training of Senior Managers and Administrative Staff of Undertakings.

These are the persons responsible for policy-framing, planning,
organisation and management in undertakings. In a factory employing
several hundred people, where four hierarchical levels can be distinguished
—workers, supervisory staff, departmental heads and top management—
the staff in question will come under the last two headings; they will
include highly qualified persons such as market research and industrial
engineering specialists. In a small undertaking, the only persons falling
within this category will be the owner-manager and his immediate
assistants. As in the case of the other categories of staff, a distinction
needs to be made between management education and training pro-
grammes and management development programmes. Special care needs
to be taken with the organisation of these programmes, not only in view
of the strategical importance of this category of staff but because it is
only quite recently that the need has been acknowledged for training to
be given to managers and executives of undertakings.

On a short-term basis, efforts should be concentrated on the existing
staff of undertakings, i.e. the courses should consist of a quick initiation
into management techniques—as a whole or as regards selected aspects—
followed up by a series of management development courses for senior
members of the staff. These may take the form either of seminars and
demonstrations or of a series of lectures, followed by instruction in a
selected, limited number of management techniques, handled in depth
and associated with practical work in a small number of undertakings.
Efforts may be concentrated on industries and undertakings of national
importance, and at times it may be necessary to limit the action to a few
of the basic tasks of management such as industrial engineering and
costing. Priority should be given to convincing managers and adminis-
trative staff in both the public and private sectors of the usefulness and
importance of such activities. The initiation sessions will not suffice to
convince them; there will have to be swift results. The first practical
courses should often, therefore, start by dealing with productivity
improvement at the operating level, and go from there to lay stress on
production management and the specialised techniques involved such as
work study, production planning and supervision and quality control.
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By degrees, other management techniques, such as management account-
ing, market research and personnel administration, may be introduced.
These specialised courses may be accompanied or followed by courses in
general management. It may sometimes be preferred to concentrate first
on the improvement of output and not to tackle the problem of market
research until later. Technicians and supervisory staff might well attend
such courses, especially on the practical side. '

These courses should provide just enough theory to enable the
participants to understand the principles underlying the techniques being
taught, but the emphasis should be laid on practical application. They
should not be copies of courses in countries with a different cultural
background. The methods used should employ the most striking and
effective media, e.g. audio-visual aids, books, programmed instruction,
simulation techniques, in so far as these media are appropriate to the
circumstances. :

Stress should be laid in management development programmes on
the importance of the rational organisation of training in the undertaking
or sponsored by the undertaking. Special attention should be given to the
proper timing of initial and further training programmes. The place and
functions of the persons responsible for such training (training directors
and officers) should also be made clear. It is essentially from among the
teaching and managerial staff of undertakings that persons should be
recruited to be responsible for all or part of their training activities. The
training of such persons could be completed under the arrangements
made either for instructor training or for management development, and
the institutes existing for this purpose should organise special courses in
which stress would be laid on organisational problems. '

The size of management development programmes will depend on the
importance of the industry concerned, the resources available and the
needs. In countries where practically nothing has been done in this field
the temptation to devise ambitious programmes will be great. Experience
has shown that this is a2 mistaken policy and that it is better to begin on a
modest scale. New programmes should be launched only after a review
and assessment of all the programmes existing throughout the country;
both public and private; any new programmes should be complementary
and not competitive.

In many cases it will be advantageous to set up a national manage-
ment development centre which can encourage, co-ordinate and supple-
ment what is being done in this field. Such a centre will often be the
starting-point for a series of programmes designed to meet the urgent
needs of industry, especially large and medium-scale industries. Pro-
grammes for small-scale industries could come within the orbit of
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such a centre, unless they are handled by special institutes for the develop-
ment of small-scale industries which can provide not only aid in con-
nection with the management of undertakings, but also technical
extension services, demonstration workshops and often direct assistance
with credit and market research.

The programmes organised by such centres should not deal with
every subject continuously at each level. While it is true that work study
and costing are long and complex processes in which continuous training
could be given—perhaps simultaneously in several undertakings—and
while it is also true that a standard type of general management course
could be organised throughout the year for industrial management—job
analysis or market research courses need perhaps be given only twice
a year.

It is hardly possible to make suggestions as to the size of such a
centre, for example as to the number of staff required. Thailand, with
a manufacturing industry employing 230,000 persons in 1963, had a
management development centre with 17 professional workers on its
staff in 1965, but separate facilities existed for small-scale industries.
The Israeli Productivity Institute, catering for both manufacturing
industry (215,000 persons in 1964) and the non-manufacturing sector
(273,000 inclusive of agriculture), had 60 professional workers on its
staff in 1965.

The question as to who should be responsible for these management
development centres is a highly controversial one. Where such centres
receive international aid, the government has to furnish counterpart
funds, which implies that such institutions come under its control even
if it is not formally responsible for them. Industry often complains of
the inefficiency of “ bureaucratic ” government-run centres. The best
solution might be to make these centres autonomous units under the
wing of the proposed I.T.O., with their own executive body composed
of representatives of all those concerned, e.g. ministries, planning
authorities, employers’ and workers’ organisations, universities, pro-
fessional associations of engineers, etc. There are also instances, mainly
in connection with small-scale industries, of centres attached to develop-
ment banks; this system has the advantage of making the granting of
loans subject to strict requirements as regards the sound organisation
of the undertakings concerned.

On a long-term basis the foundations of a better initiation of future
industrial managers and administrative staff into industrial life should
be laid. It has been suggested that the new general education programmes
should include courses on initiation into industrial problems and that
the instruction should be modernised by the use of textbooks and methods
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in keeping with the realities of economic life. It has also been suggested
that courses on selected management techniques should be included in
programmes for the training of technicians and engineers. These are
undoubtedly the top priorities. As regards the systematic organisation

of management courses at universities for students with no business
experience, it does not appear that arrangements similar to those existing

in some advanced countries can be recommended unreservedly for
countries in the process of industrialisation. It will no doubt be prefer-
able to concentrate on the gradual improvement of the quality of general
and technical education in the country and to make permanent arrange-
ments for initial and further training in undertakings. These arrangements
will entail the organisation by industry and for industry, in co-operation
with the universities and the technical institutes, of regular courses to be .
attended by future managerial staff who will alternate practical work |
with study sessions, and by present managerial staff for whom the courses
will take the form of training periods and seminars. Recourse to inter-
national advanced training programmes will, in many cases, give an

| invaluable boost to what individual countries are doing on behalf of this

if' category of staff, who are, without a doubt, the keystone in the industrial

8 training structure.
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(c) Concluding Remarks
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Tt may be useful at the end of this section to emphasise some points,
namely—(a) the necessity of linking the different programmes with
one another; (b) the relationship between education and industry; and
(c) the use of all facilities available.

(a) Tt should be stressed how important it is for the different pro-
grammes organised to complement one another. The following is an
example of what this can mean in practice. In Kenya it has been decided
to pool the efforts of the major training institutions, the Natipnal Trade
Testing Centre, the National Industrial Vocational Training Centre
and the Management Training and Advisory Centre, with those of the
technical colleges. The Trade Testing Centre frames and checks the
training standards for skilled workers, which make the levels of training
uniform throughout the country and play a role in wage policy, since
there is a fixed wage to correspond to each recognised level of skill.
The Vocational Training Centre is to be opened near the Trade Testing
Centre and will train not only foremen, but also instructors for under-
takings and vocational training centres, give upgrading training to
workers and supervise training in undertakings. Trainees who pass the
examinations in these courses will be entitled to admission to technician
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courses. Related instruction will be provided in the country’s technical
schools. Parallel with these activities the Management Training Centre
will help to reorganise industrial undertakings employing workers who
have attended these courses. Arrangements of this kind exist, or are
planned, in a ninber of other countries.

(b) It has been proposed that co-operation between education and
industry should be established first of all at the national level through
the I.T.O. where they are both represented. This organisation will no
doubt be setting up a certain number of joint committees and subsidiary
bodies to deal with specific problems such as the remoulding of engineer
training programmes, the training of clerical staff or the further training
of managerial staff, for the whole of the industrial sector. But the setting
up of advisory committees at the regional, local or occupational level
would also be a useful aid in gradually evolving a common policy and
uniform practices. Some of these committees might deal with matters
such as the determination of occupational titles and of the skills per-
taining to these occupations in a given industry. Others might study
the practical problems of training for this industry, e.g. subject-matter
of courses or layout of workshops.

(c) With a view to making full use of all the training facilities avail-
able, consideration should be given to the possibility of using such
facilities as may be offered by youth movements, trade unions, clubs
and community centres. Mention has been made of the role of the army
in the campaign against illiteracy and to promote the spread of general
education. It should be added that in some countries a systemtic
vocational training programme is organised for recruiis.! It would also
seem feasible to encourage organisations of the above-mentioned type
to organise their own education and training programmes either to give
pre-vocational training or to supplement what has been learnt at school
or at work. Some of the programmes might be eligible for financial
help from the I.T.O.

FINANCING

Here again, a distinction is made between general preparation and
specific training for work in industry.

1In Peru the army has five vocational centres which give training to recruits
during the last three months prior to their return to civilian life. Courses are given,
inter alia, in joinery, bricklaying, electricity, ironworking, plumbing, painting and the
repair and maintenance of heavy vehicles. In two-and-a-half years 3,800 recruits have
been trained. The intention is to turn out between 6,000 and 8,000 semi-skilled workers
per year (the Peruvian army has 30,000 men). Hugh HANNING: The Peaceful Use of
Military Forces (New York, Frederick A. Praeger, 1967).
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General preparation—provided chiefly within the general primary
and secondary education system—is financed mainly from public funds
and by private contributions. By far the larger part of the necessary
financing is provided by public funds, that is the national budget and
contributions from public authorities at various levels. The money is
paid out directly to publicly operated educational institutions and
indirectly, by way of transfers and subsidies, to private schools and
institutions. '

By private contributions is meant the money paid by individual
persons, when schooling is not free, and organisations (lay, denomi-
national or professional) which wish to have a type of education which
is not available in, or else is needed to supplement, the general education
system. Such funds usually constitute only a small fraction of the total
resources available, even when private education is on a relatively large
scale, since the latter itself often receives public support of some kind
or another.

Although it is not possible to discuss in this paper the numerous
technical problems connected with the financing of general education,
it can generally be said that action to affect the flow of investment, in
the sense of the recommendations made in this paper, can be one of
the essential instruments in an industrial education and training strategy.
A change in the volume of public subsidies, or the abolition of such
subsidies, the use of subsidies as a means of encouraging certain kinds
of expenditure, or selective credit facilities awarded to regional and
local authorities, can be just as effective as reforms introduced in the
curricula or decisions to close down or convert existing training
establishments.

If these instruments are to prove effective, their financing must be
properly programmed. Education, clearly, should cater for the require-
ments of the whole country, not merely those of industry. This pre-
supposes, in the first place, that the national education authorities
participate in drawing up the industrial education and training plan,
and accept it, and secondly, that they are able to reconcile the financial
action required by the plan with the needs of other fields of education
such as general education policy and training for other sectors of the
economy. It also presupposes some centralisation of efforts, although
excessive rigidity is to be avoided.

Specific preparation for work in industry—that is all programmes
and arrangements for technical education, higher education and
vocational training at all levels—is financed, at the national level, from
- three main sources: public money, industry (individual undertakings or
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groups of undertakings, trade and professional associations), and
private individuals (trainees and their parents).

Public money finances the technical aids of the general education
system and higher education (universities and technical colleges). It also
finances certain programmes outside the education or university systems
(management development centres, instructor-training centres, centres
for teaching methcds research), and meets the cost of assistance given
to the training activities carried on by undertakings; it finances the
national, regional or local co-ordinating and planning bodies and, as a
rule, the general operating costs of the entire system—establishment of
training and examination standards, general supervision, etc. Industry
contributes substantially to all kinds of specific training through the
training programmes organised in the undertakings, the contributions
of trade and professional associations to individual and group training
schemes, and direct financial participation in school programmes
(scholarships, etc., for initial or further training).

In most countries the general rule is that specific training, both
theoretical and practical, carried on outside industry is financed mainly
_ by public money and by the individuals directly concerned, and that the
‘ cost of practical training carried on in industry is shared between industry

; and the trainee, the latter’s contribution usually being a temporary

1 reduction in his wage.
' This general rule may be modified in two ways. First, public money
% may be used to finance practical training in industry through subsidies
{ or other measures to encourage the employer to provide such training or
\v-, by defraying part of the costs which the employer would normally have
to bear. Second, industry itself may be called upon to shoulder part of
the burden by paying ~ training levy—usually an apprenticeship levy.
This is the case in a number of countries at different levels of industrial
development, e.g. France, the United Kingdom and several countries in
Latin America.
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(a) Training Levies

The administrative rules governing training levies vary considerably
from one country to another. In France industrial undertakings pay the
Treasury a sum equivalent to 0.6 per cent. of their total payroll. In
practice, about two-thirds of this sum can be reclaimed in exemptions.
Briefly, such exemptions can be granted for—(a) wages paid io ap-
prentices during their first ten months of training and with respect to the
periods during which they are receiving related instruction, and other
training costs, e.g. expenses incurred for special training fecilities within
the undertaking; () the firm’s contribution towards setting up and
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running inter-plant training workshops; and (c¢) subsidies and gifts in
money or in kind made to vocational schools or other training institu-
tions. While the total sum derived from the French apprenticeship levy
seems to have little or no effect on the Government’s plans for the
public vocational training system, the exemptions do encourage firms to
organise systematic training in industry and to set up joint training
establishments.

In the United Kingdom the training levy inaugurated by the British
Industrial Training Act, 1964, was designed to be much more ambitious.
It is part of a general industrial training policy and constitutes one of the
chief instruments at the disposal of the Industrial Training Boards set up
by the Act.! Each Board is required to impose a levy on all employers in
the industry concerned. (Certain very small firms may gain exemption.)
This levy takes the form of a percentage of each firm’s payroll, except in
one industry where the tax is a per head one. The rates so far applied
vary from 0.5 per cent. (building) to 2.5 per cent. (engineering) of wages
and salaries. The sums thus collected go towards financing the adminis-
trative expenses of the Board, the subsidies it grants, and any direct
training activities on which it may embark. The Boards may grant sub-
sidies to firms conducting approved training activities, although firms are
not legally obliged to undertake such activities; they can also pay fees to
specialist firms or other organisations to run courses for the industry.
The rules governing the award of subsidies vary from one Board to
another, but the total subsidy paid to a firm is not necessarily linked with
the sum it pays in the form of the levy; indeed the subsidy may exceed the
levy by as much as 600 per cent. These financial arringements are intended
to encourage and expand all initial and further training activities con-
sidered essential for the industry in question—from the manual worker
to top management and from the young new entrant to the older worker
requiring retraining.

In some Latin American countries the apprenticeship system provides
for a levy on all industrial—and sometimes commercial—undertakings
of a certain size. The levy varies from 1 per cent. (Brazil and Venezuela)
to 3 per cent. (Colombia) of the total amount paid out in salaries and
wages. This income is paid into a fund which finances an autonomous
training system. The main difference between this system and the ones
described above lies in the fact that in most cases there is little or no
possibility of obtaining an exemption or refund.? This has led to a reduc-

1 See paper No. 1, pp. 50-51.

2 Even when it is legally possible for a firm to run its own training school, it seems
exceedingly difficult to get the school officially recognised with a view to obtaining
exemption from the levy. - :




102 HUMAN RESOURCES FOR INDUSTRIAL DEVELOPMENT

tion in the amount of practical training in undertakings, although
recently there has been a marked tendency among these autonomous
systems to encourage such training, but by providing services to the
undertakings rather than subsidies. Apart from these autonomous
systems, financed from an apprenticeship levy or by the latter in con-
junction with public funds, there exist in almost all the Latin American
countries “ competing ” systems of vocational training financed from
funds allocated to the national education system or from other public
funds. ‘

(b) Arguments for and against Training Levies

Irrespective of the system adopted, industry must accept responsibility
for a good proportion of the vocational training given (chiefly the
practical training), especially when the training is pecaliar to the needs of
the particular firm concerned. In such a case, an employer will consider
training expenses as part of his general financial investment in production.
These expenses will consist of the wages paid during training, the direct
costs of the training programme and the output forgone owing to the
fact that the trainers supplied by the firm are not engaged in normal
production work. Like any other investment, this will have to be profit-
able, that is to say the benefit to the firm should exceed actual outlay.
But the investment may have been wasted if the trainee leaves for some
rival concern or for any other reason.

This is no doubt the first, and a major, argument in favour of intro-
ducing a training levy. Making all undertakings contribute to a fund to be
used either to meet the costs of training provided outside the firm or for
improving training schemes in undertakings or groups of undertakings,
will help combat the pirating of trained staff. The risk of losing a qualified
employee is much greater if the skills he has acquired will be of use to
him outside his own company. Firms may, therefore, tend to neglect
non-specific skills in their training programmes and to recruit their
skilled staff elsewhere. One way to solve this problem could be to arrange
for the requisite training to be provided by the public education system;
this is, of course, already being done with respect to broad general
subjects, such as reading, writing and arithmetic. The same procedure
could be applicd to subjects such as carpentry and woodwork, wiring
and electricity, and so on. Another solution is to reduce the cost of the
training in the undertaking, so that the financial burden of losing a
person who has been training is offset in part, at least, by a reduction in
the sums invested in his training. This would be the effect of a training
levy-cum-subsidy system.
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A second reason for introducing a training levy is that not all employ-
ers are equipped technically for organising training for the necessary
numbers or of the required quality within the undertaking. Some of them
still need to be convinced that training is a form of investment, and
therefore they neglect it, or fail to do any at all. The introduction of a
training levy, together with a system of exemptions and subsidies, would
help to remedy this situation.

Thirdly, the introduction of a levy system would certainly be an
exceedingly effective means of financing a training programme for a
whole industry or for a group of industries. Not only would it make all
undertakings share in the expenses of the training, but it would also
become possible, through the standards applied in the decisions to award
exemptions to the levy and subsidies, to influence the training policies of
the undertakings in the right direction. In addition, it would no doubt
help to raise the level of skilis throughout the industry, encourage the
adoption of training standards, facilitate adaptation to technological
change and foster mobility of labour. It would associate industry in the
task of deciding on the rate, purpose and scope of the levy, the rate being
subject to revision in the light of changing needs. It would provide a
regular, automatic source for the financing of industrial training, includ-
ing the running costs of the I.T.O.

A number of arguments have been raised against the training levy
systems. These arguments, in so far as they appear to have some founda-
tion, seem to challenge more the manner in which the levies are applied
rather than their underlying principles.

The extent to which the levies may be a heavy burden for the employer
will depend on the rate adopted. It is essential that industry should have a
say in determining the rate, which should be reasonable and bear some
relation to foreseeable requirements. An important feature of the British
Industrial Training Act, 1964, in the United Kingdom is that the rate
of the levy has to be reviewed from time to time. In any case, since
training is as much an investment as any other, an assessment of 1 or
2 per cent. of the total payroll must surely represent a very minor con-
tribution for an employer who decides to organise no training on his own
account. On the other hand, should he decide to undertake some training
himself, the system of exemptions or subsidies should relieve him of

almost the entire burden. At the same time, the system helps to protect
him against “ pirating” and facilitates inter-firm arrangements, the
establishment of standards and supervision of the training.

Calculating the levy on the basis of total payroll (the usual procedure)
can be justified by pointing out that the amounts invested by an under-
taking in training activities (and, hence, the benefits it can expect to reap

LT
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in the shape of subsidies and exemptions) are, by and large, proportional
to the size and quality of its labour force, both of which can be roughly
measured by the amounts paid out in wages. But administratively, if it is
possible to draw finer distinctions it might be well, in the countries where
there is heavy unemployment among unskilled workers, to base the levy
on skilled labour alone. Be that as it may, the levy can always be cal-
culated in other ways: as a function of the number of persons employed,
or the output of the firm, or the value of each production contract.
Where administrative costs are heavy, some simplification in procedures
should be possible.

It is difficult to imagine how a training levy could act as a brake on
industrial development, since the whole purpose of the system is to
encourage investment to further such development. In this context, the
obvious case is that of the countries in the early stages of industrialisation.
Provision can always be made for exceptions, and to introduce the levy
system gradually. But even in such cases it will be well to ask whether the
opposition to the levy cannot be attributed to a failure to appreciate the
importance of the training function in industrial production, or simply
‘ to a desire to have the burden of financing it shifted to any sector other
than industry. This merely postpones the problem and does nothing to
solve it.

The suggestion that introducing a levy system would slow down the
rate of employment is a theoretical rather than a real problem. If the
employer, fearful of having to pay too heavily through the levy, cuts
down the number of jobs, especially at the lowest levels, he will have
either to reduce output or to introduce capital-intensive methods of
production. In both instances it has yet to be proved that payment of the
levy would be more expensive.

Another criticism is that the levy is too heavy an additional burden;
undertakings already have to pay semi-fiscal dues to trade and pro-
fessional associations to finance training, or make voluntary contribu-
tions towards the initial and further in-service training of certain categories
of staff (management development courses, financing of studies in
universities or institutes of higher learning, etc.). Such activities must
obviously be taken into account when any of the subsidies or exemptions
(which must be an integral part of the levy system) are awarded—
provided, of course, that the activities are in accordance with the
approved training policy for the industry concerned.

From the above, it would appear that a training levy, combined
with a system of subsidies and exemptions, provides a method of finance
well adapted to the strategy for industrial education and training outlined
in this paper. It is, therefore, recommended that such a system should be
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established in countries where its introduction would not create any
constitutional or legal difficulties and that it constitute in those countries
the principal means of financing the 1.T.O.

(c) Financial Aspects of the Industrial Trainiﬁg Organisation

It may perhaps be usefui to summarise here the sources from which
the I.T.O. would be financed and the types of financial assistance it
would be able to render.

The income of the 1.T.0. would consist of—

(a) the product of the training levy imposed on all industrial under-
takings above a certain size; only very small firms would be exempt;

(b) public funds intended to supplement the above with a view to
enabling the organisation to fulfil the purpose; in countries in the
very early stages of industrialisation, such public moneys might be
the main source of finance;

(¢c) funds supplied through international assistance.
The 1.T.O. would be empowered to—

(a) award subsidies (or exemptions) to undertakings or groups of
undertakings carrying out training programmes in accordance
with the standards laid down by the organisation; such subsidies
should cover a substantial part of the cost of these programmes;
loans might also be granted, subject to support from development
banks;

(b) provide financial assistance to public educational establishments
and to institutions or organisations (trade unions, trade and pro-
fessional associations, small-industry institutes, productivity centres,
technical colleges, etc.) for such parts of their training programmes
as meet both the needs of industry and the standards set by the
organisation;

(c) finance training activities carried on under its auspices when the
requirements of industry can be met in no other way; such activities
might range from the establishment of comprehensive training
centres to more limited arrangements for the training of instructors,
the preparation of teaching material, or the purchase of equipment.

Contribution to Training Costs by Trainees.

Specific training for industrial employment receives finance from yet
another source: the trainees themselves. Their contribution consists of

nnnnnn
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either the fees they voluntarily pay for their own training or reduced
wages during their practical training in the undertaking. As regards the
payment of fees, people would, in all probability, be prepared to make
a considerable financial effort if adequate facilities for initial and further
training were available and were likely to fit them for higher-paid work.
While it is a desirable social objective to assist workers to better them-
selves through awarding scholarships, loans or outright gifts (which
could be financed partly by employers and partly from public funds),
many workers in the developing countries may be prepared to take a
share in the burden of providing training for industrial employment by
making this personal contribution.

Foreign Assistance.

In both general and specific preparation for industrial employment,
foreign assistance can be called in to fill the gaps. Such assistance may be
public or private, bilateral, multilateral or international. No exact
estimate has ever been made of the total amount thus contributed; it is
probably very considerable. In countries which have recently become
independent, a large proportion of national expenditure on education
and training, including operating costs, is being met by foreign aid.
This situation will have to be changed little by little; it is generally agreed
that most of the effort in this field should be made by the country con-
cerned, and that foreign aid should be selective and aim at filling the
gaps and buttressing the national effort at its weak points. This, in
effect, is typical of the international assistance provided by the United
Nations and its specialised agencies, including specialised bodies for
financial assistance. Through the award of loans and gifts, through direct
contributions to all types of training activity (advisory missions, grant
of fellowships for study abroad), through the provision of equipment,
these organisations endeavour always to intervene in areas of primary
importance and to train the key personnel. Such assistance may take
the form of a comprehensive programme, e.g. the World Bank project
in Nigeria, which covers a whole range of educational institutions—
general secondary schools, technical and vocational schools, technical
colleges and universities and technical teacher-training colleges. It may
be concerned with the establishment of a specific institution—a technical
university, science faculty, technical college, teacher-training college,
a management development centre or a centre for the training of in-
structors and supervisors. The assistance may also concentrate on
particular aspects such as, for example, further training and education
(fellowship schemes for engineers, courses at an international centre
for advanced technical training), assessment of educational and vocational
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training needs, the preparation of national plans in these fields, the
establishment of standards and preparation of teaching materials.

It is, however, surprising that relatively little international finance,
in the form of international capital transactions, has been made avail-
able for training, which is now generally regarded as an investment on
the same footing, from the economic point of view, as investment in
physical assets. It is suggested that such international financial assistance
be made available to industrialising countries having established the
proposed Industrial Training Organisation.

IV. A Few Suggestions for International Action

There is hardly a single aspect of the programmes considered in this
paper which has not been the subject of action by some organisation
of the United Nations family during the last 15 years. Hence, in this
last section, the purpose will be not to describe the whole range of these
activities, but rather to bring out a few points on which efforts should
be intensified or concentrated. These will be discussed under three
headings: (@) the definition and implementation of a suitable strategy
of education and training for industrial work; () the organisation of
effective programmes; and (c) ways of financing such programmes.

INTERNATIONAL CONTRIBUTION TO THE DEFINITION AND IMPLEMENTATION
OF THE EDUCATION AND TRAINING STRATEGY

The purpose of international co-operation in this field is to comple-
ment national action where necessary and to enable all countries to
profit from the common fund of knowledge and from international
experience. To this end, it is essential that the organisations concerned,
and especially U.N.I.D.O., the L.L.O. and U.N.E.S.C.0., should adopt
a common approach to be reflected in their programmes. In this regard,
efforts have already been made by these organisations, and these are
being expanded considerably. The fact that some probiems have not
yet been completely solved is attributable not to inadequate co-ordination,
but to the far-reaching changes which education and training are under-
going all over the world. The strategy which has been advocated in this
document will increasingly demand the integration of activities which
were planned separately in both countries and international organisations.

Such an integration will not come about through abstract reasoning
or by dogmatising, but through concrete concerted efforts within each
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country. Three tasks ought to enjoy priority and might call for increased
co-operation from the international organisations: (a) providing
instruments to help in the formulation of the strategy; (b) preparing
national plans of education and training for industry; and (c) estab-
lishing national industrial training organisations.

(a) Provision of the Instruments

The international organisations should strengthen the statistical
basis required for planning education and training for industry (man-
power statistics, education and training statistics). Their efforts, which
would combine research and operations, should be devoted, inter alia,
to the following:

(i) preparation of the various kinds of manpower indicators, the schedules
of skill requirements and the statistics mentioned in paper No. 1
above and on pages 65 and 66 of this paper, namely occupational
censuses in certain industries; surveys of the skills possessed by
workers in various occupations within these industries; vocational
training statistics; catalogues of qualifications required for key
occupations;

(ii) systematic inventory of the various skill-generation processes,
determination of methods for improving such processes and analysis
of the cost of industrial training programmes.

The meihodological work required in connection with these instru-
ments could be undertaken at the world-wide or regional level, but the
instruments themselves should be devised in individual countries or by
small groups of countries. This process should provide valuable guide-
lines for action, while contributing to the standardisation of skill defini-
tions, levels and requirements. A start should be made with research
and pilot projects in a few countries before any really ambitious scheme
is tackled, and the instruments evolved should be continuously improved.

(b) Definition of the Industrial Training Plan

Countries needing advice in this field could request U.N.I.D.O., the
I.L.O., U.N.E.S.C.O. and appropriate financial agencies to send joint
missions to assist them in determining how best to—

(i) survey the situation and decide on objectives mainly by using the
instruments mentioned above and, as necessary, assist in devising
such instruments;
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(ii) define the main features and general framework of the plan;

(iii) integrate the various national and international activities involved
(planning of industrial development, manpower planning, planning
of education and training).

(¢) Industrial Training Organisation (1.T.0. )

The international agencies should assist countries to set up this key
organisation. They would do so by providing advice on its scope and
objectives, its structure, its technical and financial means of action, its
administrative problems, and by participating in its activities. (See
pages 72 to 74 and pages 105 and 106).

INTERNATIONAL CONTRIBUTION TO THE ORGANISATION OF EFFECTIVE
PROGRAMMES

The international agencies should concentrate on projects of three
sorts: (a) those relating to the establishment or reform of education
and training arrangements for industry as a whole; (b) those relating
to a particular industry; and (c) those relating to techniques of education
and training.

(a) Better Education and Training Arrangements for Industry as a Whole

International efforts should aim at assisting countries in improving
the education and training arrangements for industry as a whole ac-
cording to the priorities of national industrial training plans.

(b) Launching of Integrated Projects for Particular Seciors

The international agencies should be able to develop projects for
the initial and further training of skilled personnel for a whole industry
or for a particular industrial scheme. These projects would be an integral
part of medium- or long-term industrial plans. They would cover, in a
logical order, all skilled personnel, including senior managerial staff.
Joint survey missions should precede the projects.

(c) Better Education and Training Techniques

International agencies should help in devising the new techniques of
industrial education and training which modern systems will require.
Their efforts should be concentrated chiefly on the following:
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@)

(ii)

(iif)

@iv)
v)

development of models showing how programmes might be organ-
ised for various branches of industry and for certain key occu-
pations (outlines of sandwich training schemes for managers,
engineers, technicians, and middle-level staff; specimen syllabi in
scientific and technical subjects at various levels; specimen
syllabi of combined theory and practical training for future skiiled
workers);

preparation of manuals, pamphlets, and course outlines at various
levels and in the principal occupations within any particular indus-
try; some of these documents may be valid for use in several coun-
tries but most will have tc be adapted to local conditions;

preparation of training equipment, such as models of school and
workshop equipment, audio-visual aids of all kinds, and programmed
instruction material;

establishment of model laboratories and teaching method offices;

establishment of education and training standards (organisation and
subject-matter of examinations, diplomas, supervision and inspec-
tion).

INTERNATIONAL FINANCIAL ASSISTANCE

Without the scope of what international agencies are doing in

education and training being in any way restricted, special stress should
be placed on four points on which international financial assistance
might be given:

(a) the financing of joint international missions to help countries in

devising an over-all strategy (page 108), or for launching sectoral
projects (pages 108 and 109);

(b) direct financial assistance to national industrial training organisa-

tions to supplement their resources when no adequate national funds
can be made available. International funds would be devoted to
strictly defined aspects, such as programmes of advanced in-service
training for managers and engineers, the establishment of a national
experimental pedagogical centre to assist training in undertakings,
the creation of national demcnstration centres and national centres
for examinations and standards, the establishment of mobile instruc-
tional units, etc.;

(c) the financing of comprehensive fellowship programmes to provide

key men in industries of particular importance with further training;
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(d) the financing of equipment, purchase of expensive machinery, and
provision of foreign exchange for purchase of technical books and
journals; this assistance might also take the form of long-term
loans to finance certain key aspects of a general industrial training
plan, the other aspects of the plan being financed from national
resources. :

Mention should be made of two further aspects of international
action which might suitably be strengthened. First, there is the part
which international agencies can play in providing information, especially
through their technical publications and the world-wide, regional and
national information centres available to them. It is most important that
developing countries should have access to the experience acquired
elsewhere. This is the responsibility of international agencies. Special
efforts must be made to publish, in the field of training, technical journals,
special studies and handbooks, bibliographies and systematic up-to-date
catalogues. Second, the international agencies must make public
opinion aware of the problems of education and training for industry.
Employers’ organisations and trade unions, teachers’ associations,
professional organisations and popular movements of all kinds have a
very important part to play in the dissemination of ideas, and should
themselves make a vigorous contribution to the activities described
in this paper. Organisations such as U.N.LD.O., the I.L.O. and
U.N.E.S.C.O., by virtue of their facilities all over the world, can help these
bodies to play their part.They must, therefore, make strenuous efforts to
associate them with schemes for industrial training.

Rt SR

e I R




[

3. THE EFFECTIVE UTILISATION OF MANPOWER
FOR INDUSTRIALISATION

INTRODUCTION

A number of problems concerning occupational requirements for
industrialisation and measures to meet them are reviewed in papers
Nos. 1 and 2 above. Some suggestions were made as to how national and
international action could tackle these problems. It should be recognised,
however, that unless accompanied by action to improve the use of the
capacities and skills available in the existing and future labour force, the
best manpower forecasting job and the finest training programmes will
be inefficient or expensive.

The purpose of this paper is to examine issues calling for policy
action, «t the national and international levels, for improving the effective
utilisation of industrial manpower in developing countries. Three major
questions will be considered:

(a) How can the right people be channelled to industrial education
and training streams?

{b) How can they be channelled to the jobs where manpower is
required ?

(c) How can the performance of industrial manpower be improved ?

While it is obvious that these three questions are interconnected it is
useful to distinguish between them in relation to different phases in time,
namely the long term, the medium term and the short term. They may
therefore suggest a logical sequence of measures to be taken. This does
not mean, of course, that no action should be taken for the short or
medium term before measures have been adopted for the long run.

This paper is divided into two sections: the first elucidates some
important points arising under each of the questions mentioned above
and suggests measures which countries might take to improve the
utilisation of their industrial manpower; the second contains some
proposals for international action.

Before these various points are dealt with, attention should be given
to some general factors pertinent to the whole set of problems.

//,?/ /3
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If workers are to be induced to acquire the necessary industrial skills,
to go where their skills are needed, and to perform their tasks in a
satisfactory manner, they must be reasonably committed to what has
been called the “ industrial order ”. There is ample evidence that in many
developing countries the commitment and the stability of industrial
‘manpower still leave much to be desired. This applies both to broad
social groups and to individuals.

One of the main reasons is that the cultural and sociological integra-
tion of traditional societies within the modern sector has not yet been
fully achieved. Two important consequences of this are, first, that when
traditional values and old forms of social organisation prevail, the partici-
pation of people in industrial work is unstable, that is there will be high
rates of turnover and absenteeism, short periods of service, and lack of
interest in the work ; and second, that when industrialisation has destroyed
the older values there is a certain time lag before people fully accept the
new order, so that it is very difficult to instil the spirit of genuine interest
and desire to innovate that are so necessary for indusirial development.

Other important obstacles are ill health, malnutrition, inadequate
housing facilities in urban areas, low urban wages, low social prestige of
most industrial occupations, over-long working hours, and poor social
climate of the enterprises—all of which contribute to the slowing down
of acculturation required for progressive industrial development.

While it is generally accepted that the problem of attracting labour
from traditional societies to industrial work “is much less formidable
than it was thought to be ” and that now there is a much clearer under-
standing of “the transitional characteristics of the phenomenon ” 1,
it is suggested that the anthropological and sociological factors—including
the motivations of groups and individuals affecting utilisation of human
resources for industrial development—be siudied along with the technical
and institutional aspects of industrial employment and training
programmes. Manpower planning for industrial development requires
such studies in order to set realistic targets and objectives and to
suggest measures for attaining these goals.

The State, of course, has a very important role to play in removing
some of the general obstacles to the commitment and stability of the
industrial labour force. This includes improving hygiene, health, nutri-
tion and housing, and granting subsidies to employing establishments
where the cost of special programmes for stabilising the labour force
would not match the expected returns to these establishments. It is
suggested that in these matters, decisions of the State plus specific

! United Nations: Report on the World Social Situation, 1965 (New York, United
Nations, 1966), Ch. X, “ Commitment of an Industrial Labour Force ”.
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action described below be taken within the framework of a well-defined
policy for industrial development, and that these measures be clearly
identified and costed within the framework of industrial plans or pro-
grammes (including manpower planning).

Employers and workers, particularly through their respective organi-
sations, can also contribute to the removal of obstacles to the commit-
ment and stability of the labour force. Employers can awaken a spirit
of enterprise and innovation both within their firms and outside, instil a
taste for modern methods of management and develop an awareness of
the social responsibilities of management. They can improve supervision
work and the general climate of the enterprise. Workers’ organisations,
in addition to defending the workers’ interests, can undertake a number
of activities which might also greatly contribute to the commitment and
stability of the labour force, e.g. the reception of workers previously
engaged in traditional occupations or coming from backward areas,
helping these workers to adjust to their new working life and to the new
social environment, and taking interest in improving the workers’
living conditions and assisting them in organising their leisure time.

1. SpeciFic MEASURES WHICH COUNTRIES MiGHT TAKE TO IMPROVE
UTILISATION OF INDUSTRIAL MANPOWER

A number of points arising under the three questions raised in the
introduction will be discussed briefly in this section. While it is recognised
that different measures will have to be taken at different levels of develop-
ment, the points discussed may be relevant to most developing countries.

(2) Measures to Channel People to Industrial Education and Training
Streams

The main measures in this field include providing adequate vocational
guidance, accompanied by steps aimed at raising the status of key
industrial occupations, providing financial incentives and fringe benefits,
properly selecting trainees for industrial education and training, and
improving methods and programmes of education and training for
industrial work.

General Vocationai Guidance in Schools.

Few countries in the process of industrialisation have yet been able
to set up educational and vocational guidance services capabie of
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conveying to the mass of their young people information which will
help those wishing to work in industry to come to sound decisions on
occupational choice, and useful in helping them to put this choice into
effect.

Effective guidance can be achieved only by close co-operation
between the schools and the public agencies concerned with the employ-
ment market—the schools because they can convey to the children at an
early enough stage that an individual can, to some extent, mould his
own destiny as a worker and that one’s choice of occupation should be
made as rationally as possible in the light of knowledge both of employ-
ment prospects and one’s own aptitudes and interests; the manpower
administration because it can provide the necessary information about
the jobs likely to be available when the young people are due to enter
employment, about the nature of the work in each job, about the apti-
tudes required for it, about the training necessary after leaving school
and about the conditions of work and prospects of remuneration and
advancement. Consequently, it is for the school to advise the child on
the best educational course to follow; to the manpower administration
falls the task of directing the school leaver to opportunities of training
or employment.

In countries with as yet no industry or only a narrow range of industry,
an early step is to acquaint children with the idea of economic develop-
ment and with the types of industry that development will bring. Teachers
themselves need as part of their training systematic instruction on the
subject of national economic and social development so that they may
pass some of this on to the children. At primary schools, perhaps, little
more can be given than some picture of what the future is likely to hold
for the children. At secondary schools it may be possible to give students
some notions of development plans, to impart an understanding of the
interdependence of different projects, of time perspectives, and of the
importance of the proper utilisation of the nation’s human resources,
and thus to stress the role of the individual in the national economy as
a whole. Visits to such industries as already exist, visual presentation of
other industries, and even a few days’ trial employment in industry
where this can be arranged, are often more effective than talks and
printed matter.

Beyond this, comparatively little seems necessary in the way of
guidance to channel young persons in the developing countries into
unskilled or semi-skilled industrial work suitable for them. But con-
siderably more is needed to induce young people to undergo the education
and training necessary for the skilled jobs or the supervisory, intermediate-
level, professional and managerial occupations for industry.
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Raising the Status of Industrial Work.

It is important at this stage to break down any false ideas derived
from past traditions. In a wide range of developing countries the same
phenomenon is found: the primary consideration of young people in
choosing a job is the status it is assumed to confer rather than its intrinsic
merits, the contribution it makes to the economy or the opportunities it
offers for genuine self-achievement. Many views on the relative status of
different occupations stem from evaluations which no longer correspond
to reality and which will be even less justified when the youngster con-
cerned reaches the peak of his career. To correct such views is easier
said than done. If, for instance, independent lawyers or government
officials have for generations been recognised as having a higher status
than engineers in industry or factory managers, it is not enough to
present the schoolboy with information to show that this will not always
be so; nor is it enough that his parents and teachers should be so per-
suaded; a whole cultural tradition must be changed.

Sociological inquiries into the prestige rating of different occupations
throw light on “mental blocks ” of this kind, and it should be the
deliberate policy of governments to raise the status of those occupations
necessary for development which do not at present enjoy the prestige
which is their due. One aspect of this is the persistent problem occurring
in almost all countries which have no long industrial history: that of
prejudice against occupations having some manual content and of an
exaggerated preference for desk jobs.

Governments can do much to raise the status of key industrial
occupations, particularly by two sets of measures: the establishment of
appropriate wage and salary differentials (on the basis either of skill
or of type of occupation, e.g. manual/non-manual), and the conferment
of national honours and titles. These measures should be supported by
campaigns in the press and other media to change the public image of
these occupations. The question of wages and salaries for industrial
work will be mentioned below. As far as the second question is con-
cerned, it should be one of the tasks of the proposed Industrial Training
Organisation (see paper No. 2, pages 72 to 74) to submit a systematic
pattern of technical education and training. Successful students at
specified levels would be awarded a recognised diploma or title giving
access to better-paid key occupations, e.g. technicians at different levels,
junior engineers, specialists in management techniques. National com-
petitions for skilled craftsmen in a number of key industrial trades and
national honours for particularly successful industrial workers should
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be organised and widely publicised, accompanied by financial rewards
where necessary.

Information on Industrial Occupations.

Concurrently with these measures, information should be collected
concerning the occupations which already exist in the country, on those
which will be expanding and on those which will be introduced with the
establishment of new industries and the modernisation of old ones.
This information should be put in the form of occupational monographs
or career handbooks available to the manpower services (vocational
.guidance, placement) and—possibly in a simpler form—to schools.

Information needs to be collected on the following items:

(a) the nature of the work—what is done, how and why it is done,
under what conditions it is dene, and how it is linked with the work
performed in other occupations;

(b) where persons are, or will be, employed in the occupation considered ;

(c¢) what aptitudes, minimum educational and other qualifications and
‘ specific training it requires;

(d) what the employment outlook is—number of openings forecast
in relation to the present number employed in the occupation;

(e) the average earnings and chances of advancement;

(f) how to obtain detailed information and how to apply for training
or employment in the occupation concerned.

Many models for presenting this information exist in industrialised
countries; they should not normally be followed without adaptation.
The essential need is for information to be presented in the right way
to be digested by—and to appeal to—the young people to whom it is
addressed. The presentation may differ according to the educational
level of those being addressed; there may, for instance, be less written
material and more photographs when operations demanding lower
educational qualifications are dealt with. Great caution must be observed
in borrowing photographs from other countries, since people will have
difficulty in identifying themselves with a situation which is obviously
from a different milieu.

Individual Guidance.

While general publicity and group guidance activities of this kind
prepare the ground, many youngsters need individual guidance. This is
time-consuming and therefore costly, needing well-trained vocational
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guidance personnel. In this matter, developing countries must decide
on priorities: which groups of the population is it most important to
guide into channels which will make the besi use of their aptitudes and
interests ? In most cases it is best to start with the children with secondary
or intermediate education in the more important population centres,
and to concentrate on key industrial occupations.

Individual guidance agzin is a matier of collaboration between the
schools and the manpower services; the schools because they have a
record of the pupil’s performance in certain subjects over several years
and some knowledge of his personality; the manpower services because
they know of the openirgs in industry and the characteristics required
of the workers who are to fill them, and because school leavers are
often more disposed to take advice from the world of employment than
from the teachers whom they have known during their school years.

In industrialised countries the practice is becoming more widespread
of having a twofold service: selected teachers in each school specialise
in general occupational orientation, while the external vocational
guidance service is available to supplement this and to give individual
guidance interviews and introductions to training opportunities or jobs.
In countries which have aptitude-testing services, these can prove
extremely helpful in special cases, but the general application of tests is
usually ruled out by the great numbers of persons involved. In con-
nection with the school service, attempts are being made to bring the
teachers and industry more closely into touch with each other, and this
is a step which industrialising cou ntries might adopt from the start.

Advice is not slways accepted, and where it is, it may prove to have
been wrong. It is therefore important for vocational guidance not to end
abruptly when the youngster enters training or employment; the service
needs to follow up within, say, six months or a year to see whether he is
making a success of the training or job he entered and, if not, to attempt
to place him in other employment or training while there is still time.

Vocational Guidance as a Tool of Industrial Manpower Planning.

Lack of resources seriously limits group or individual vocational
guidance activities in many developing countries. Therefore, the benefits
to be derived from such activities should be compared with their cost.
While national campaigns and information in schools should be quite
broad, heavy emphasis should probably be on specific groups of the
school population and on key industrial occupations, particularly the
high-level ones. In any case, close links should be established between
education and training institutions on the one hand and industry on the
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other, and guidance and counselling services should be part of the
machinery for the planning of industrial manpower and educational
development. Finally, enterprises should co-operate with these services
in their own interests, by supplying information on occupations, arranging
for visits and so on.

Financial Incentives and Other Benefits.

Governments can provide financial incentives to encourage people
to seek education and training for selected strategic occupations. This
could be done through the national Industrial Training Organisation
proposed in paper No. 2. They might take the form of sholarships,
student wages, etc., in the case of schools, and of subsidies for specific
on-the-job training schemes, including certain apprenticeships. In
general, the policy might be for industry training schemes to receive
public assistance funds commensurate with those received by the general
education system. In addition, special fringe benefits, such as boarding
facilities, free or subsidised meals and housing for trainees and their
dependants, special holidays, and so on, might be provided for students
in certain crucial occupations.

Selection for Industrial Education and Training.

In view of the high cost of many industrial education and training
programmes, attention should be given to a more efficient selection of
trainees, particularly for high-level manpower. Schools as well as em-
ployers could be more selection-conscious than they are now. Very
often the admissicn of candidates is haphazard, or based on criteria
having little relevance to the optimum utilisation of training facilities.
Proper selection can be made only on the basis of an adequate job
description based on proper analysis of the work to be carried out.
The qualifications of applicants must match the requirements, and
selection be made accordingly. This is often difficult in countries where
family or personal relationships play an important role. Those responsible
for selection must, at least, make sure that applicants so sponsored have
the qualifications corresponding to the job specification.

The selection process may include aptitude tests appropriate to the
type of work required. Arguments have been advanced for aptitude-
testing programmes in industrialising countries. They can be summarised
as follows:

(a) as children have had relatively little experience of using mechanical
devices their past record provides little clue as to their possession of
the abilities needed for skilled occupations in industry;
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(b) for much the same reason, there is little of the self-selection which
operates in industrialised countries to eliminate the less suitable
applicants; and as few, if any, applicants have been able to profit
from vocational guidance, many apply in ignorance of the require-
ments of the occupations concerned;

(c) where suspicion exists, rightly or wrongly, that factors unconnected
with the requirements of the job, such as ethnic origin or political
connections, are taken into account in selection, aptitude-testing
provides some assurance that objective criteria are used;

(d) in any event, a good system of non-verbal aptitude tests counteracts
distortions due to regional differences in education opportunities
and, in plurilingual countries, to differences of mother tongue.

However, aptitude tests are not so simple or infallible as they
sometimes appear to laymen. In fact. they are dangerous except in the
hands of the occupational psychologst or other persons specially trained
in their use. They must be planned with care and be of proven validity for
the type of applicants presenting themselves for selection in the country
concerned. The blind application of tests developed in other countries,
with translation of instructions into the local language, is fraught with
danger.

By “ proven validity ” is meant that tests must be shown, in practice,
to have some predictive value with the type of applicants involved, in
discriminating between those likely to do well and those likely to do
badly in the training offered.

In selection for training courses in a range of skilled mechanical trades,
it has been demonstrated in developing countries that a well-balanced
range of tests covering abstract reasoning, analogies, numbers and ability
to handle visual space can be administered by personnel trained in a
fairly short time and at reasonable cost, and that the results give a useful
prediction of ability to follow the course. Manipulative tests have not
been found necessary at this level, since although a fitter or radio mech-
anic, for instance, works with his hands, his reat skill depends far less
on his manual dexterity than on his mental power. Moreover, manipula-
tive testing can be done only in small groups, which makes its cost in
staff time prohibitive.

The testing of aptitude to undergo training does not of itself assure
success in training, or in the occupation concerned, since motivation and,
of course, actual developments in the empioyment market also play
their part. Tests therefore need to be seen as an element in the selection
process, to be used in conjunction with other methods such as interviews
and consideration of school record or other references. And the security
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of tests must be safeguarded—their purpose is frustrated if applicants
obtain advance copies by underhand means.

If aptitude tests are well organised and adapted to the situation
prevailing in the country, the decisive factor may be, in many cases,
their cost as compared with the waste of resources in industrial training
programmes by improper selection. Whatever the validity of aptitude-
testing programmes, they should be organised only for specific occupa-
tions requiring costly training and education.

Incentives through Improved Education and Training Programmes.

It is important to note that reforms in education and training
programmes and methods will, in themselves, be strong incentives to
attract people who are reluctant to go through traditional or rigid
education and training schemes. Such reforms have been discussed in
paper No. 2 above (see pages 74 to 98). In the short run, changes in the
organisation and methods of in-plant training and upgrading can play
an important role. In the long run, increasing the number of openings
after incomplete secondary or higher education, and removing the
barriers between various levels of education, are crucial. Finally, aitention
should be given to the proper geographical dispersion of education and
training facilities within the framework of industrial development
programmes or projects. .

(b) Measures to Channel People to the Jobs
where Manpower Is Required

Measures to improve the machinery which will enable the employ-
ment market where manpower is required to function properly and to
establish appropriate wage and salary differentials for industrial man-
_ power promote the proper channelling of the right people to the right
. jobs. A

Improved Employment Market Machinery.

Incentives to qualified workers to take up those jobs where their
skills will be best used need to be backed up with machinery to see that
they know of those jobs and are helped te apply for them, and to assist
undertakings in finding the best-qualified workers available.

Personal introduction or the “ grape-vine” are still not to be
despised as ways of contact between worker and job; and, with an
increasingly well-educated labour force, press advertisements also
result in a high number of successful matchings of workers and jobs.
But there are advantages in supplementing these by a public service
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having specific responsibility for organising the employment market.
By this is meant collecting and publicising up-to-date information about
jobs and job-seekers for the mutual benefit of workers and eraployers and
helping to bring the two together where they would not otherwise have
made contact; the purpose is to ease the workings of the employment
market, not to force them into the channels of a state service. In order
that the service meets the real needs of its users and does not become a
mere bureaucratic instrument, it needs the advice of representatives of
the employers and job-seekers and trained personnel to distinguish, with
the help of industry, the qualifications required for different jobs and to
recognise the suitability or unsuitability of candidates. Such a service
should also be organised within the framework of a national strategy for
training industrial manpower and to have close links with the proposed
Industrial Training Organisation.

In the industrialised countries public employment services have
traditionally been concerned mostly with workers in the lower level of
skills; attention to professional and managerial workers only came later.
In the industrialising countries there are arguments for reversing this
order and for concentrating first on the strategic personnel whose correct o
placement is of greatest importance to industrial development. It is
‘ recommended that the growing practice in industrialising countries to set
\ up professional registers for people with scarce technical skills, whether
‘ immediately seeking employment or not, be encouraged and expanded.
These registers not only give the authorities an idea of how effectively
such people are being used, but also enable them to make better place-
ments and, in an emergency, to fill vacancies rapidly. Qualified nationals
completing their studies abroad, or employed abroad but willing to come
home when the right opportunity arises, should also be included in the
lists. Registers of this kind can also tell when no national personnel are
available to fill a vacancy and can without undue delay give permission
for the recruitment of foreign workers; they can even help in establishing
relations with foreign governments and in taking part in the recruitment
of foreign workers.

In the early stages of industrialisation it may be that, once an industry
has been manned, great fluidity in the employment market is not desired:
but with the expansion and diversification of industry the need for
fluidity grows. Manpower planning deals with broad occupational
groups and presupposes a fluidity of the employment market and the
cross-transfer of trained personnel not only from one undertaking to
another but in appropriate cases from one industry to another. In fact,
movement from one industry to another may be the only way in which a
person can obtain advancement and realise his full potential.
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Facilitating desirable personnel mobility of this kind is not only a
‘ matter of putting job-seeker and prospective employer into touch with
i each other; it is a matter of removing any obstacles to the worker taking
up his new job.

In industrialised countries with high levels of employment it has been
found economical to spend quite substantial sums of public money in
helping workers to take up employment in another part of the country,
or to transfer from a declining industry to an expanding one. Payment of
family removal expenses, settling-in allowances, assistance with rehousing,
retraining and payment not far short of normal earnings during this
retraining, are all considered fair charges on the public exchequer; in
Sweden in recent years, as much as 4 per cent. of government expenditure
has gone on “ active manpower policy ” measures of this kind, and the
conviction is held that this expenditure has justified itself by the benefits
resulting from the rapid transfer of manpower resources to where tiiey
can be more productively used, by avoidance of the loss of production
due to unemployment, and by its braking effect on wage inflation.

In developing countries expenditure of this magnitude may not be
appropriate; nevertheless the economic loss which occurs if a job is left
vacant when a suitably qualified worker is available somewhere else in
the country might well be relatively greater, and attention needs to be
given to any measures of active manpower policy which the government
might take to limit this loss.

Wages Policy.

Measures affecting the level, structure and rate of increase of indus-
trial wages are among the most powerful instruments of allocating the
. industrial labour force as required. Labour mobility will be influenced by
the establishment of appropriate wage and salary differentials for
industrial manpower as between public and private employment, rural
and urban industrial employment, different national industries, different
occupations (manual or non-manual) and domestic compared with
foreign salaries for occupations in which international labour mobility
is significant (measures against “ brain drain ).

Governments can play a decisive role in these matters. Firstly, they
can adopt a general wage policy for industrial development that would
provide effective means for channelling people to the required jobs.
@ | Secondly, governments are the main employers in many developing
countries, and their wage-fixing practices might set a pattern for the 3
private sector. Thirdly, governments may have a direct impact on wage .
and salary fixing in the private sector when arbitrating wage disputes
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and implementing minimum-wage legislation. In all these fields govern-
rents could foster rational structures of relative wages and salaries.
¢ Management-administered and collectively negotiated scales of remunera-
tion for technicians and other categories of intermediate-level personnel
could also follow the pattern of government practices for these categories,
according to the priorities established for strategic manpower by an
‘ Industrial Training Organisation.

1% Reference is made to paper No. 8 below, particularly the pages
' which contain a discussion of some of the issues raised by a wage policy
for industrialisation, as well as some of the instruments which can be
used to implement it, i.e. minimuin wage-fixing machinery and a system
of job classification and grading.!

Other Measures.

Workers do not always react promptly to wage differentials between
jobs; they may not be strongly influenced by information on occupations
or by the existence of guidance and employment services. Some countries
have, therefore, adopted other measures to make work more attractive
in certain occupations, industries and regions, e. g. provision of adequate
‘ ‘ housing facilities, pension or gratuity schemes, and other amenities. E

“ Hiring and promotion policies can also play an important role in the

allocation of the industrial labour force. They should be based on sound 7
principles of industrial and human relations and on adequate adminis-
trative practices, and should consider the objectives of the national
strategy for industrial training and development and the proposed system
of job classification and grading. Particular attention should be given to
the establishment of sound recruitment standards at the plant, industry
sector and national levels. In this respect, the work done by the proposed
Industrial Training Organisation or by similar bodies in the definition of
industrial occupations and their educational and training content, and by
a trade-testing system to assess the performance of trainees, should help
in improving recruitment policies in industry.
Other measures include the practice of “ bonding *, i.e. requiring
people to serve during a certain period in a certain job or occupation with
a view to recovering part of the cost of their training. This wouid apply
particularly to certain high-level industrial occupations, such as design
and research engineers and scientists.

The problem of “brain drain” is of particular concern to many
developing countries. The exact scope of this phenomenon and its cost
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! For further information on the question of money incentives for industrial work
see Report on the World Social Situation, 1965, op. cit., Ch. XI-XiilL.
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to the country of emigration have not been fully ascertained. Never-
theless, many countries are taking measures to improve their pattern of
incentives, both moretary and non-monetary, in order to keep qualified
high-level manpower at home or to attract it from abroad. There is mor
to be done, however, in terms of incomes and of subsidies policies, for
the categories of personnel concerned.!

(©) Measures Aimed at Improving the Performance
of Industrial Manpower

While a number of the measures mentioned above, such as those
concerning wages and status, would also improve the performance of
industrial manpower, other specific measures to this end need to be
adopted. Improvement of general conditions of work, including better
health and safety provisions, of the * environment * for industrial work,
briefly discussed in the introduction to the present paper, and of per-
sonnel and industrial relations policies, are important in this connection.
The following brief discussion centres on the improvement of the per-
formance of industrial manpower through the rational organisation of
industrial enterprises.

It is often overlooked that the upper limit of productivity of the
worker on the shop floor has been very largely determined for him even
before he starts his job. The production worker is normally the last
link in a chain of activities which starts with design, marketing, pur-
chasing, equipping and planning, and he can be only as efficient as
these activities will allow him to be. Failure to realise this has led to the
onus for high output largely being placed—or rather, misplaced—on the
shoulders of the worker alone, whereas he has often been the victim of
bad management. The faciors ai’fecting his performance are worth
examining; they relate to excess work content and ineffective time.

Excess Work Content.

Every product may be considered as having an irreducible minimum
time of manufacture which would be taken if all the conditions were
absolutely perfect. The time to make a product or complete an operation
under these ideal conditions may be called the basic work content, the
term “ work content ” meaning the amount of work “ contained in ”
the manufacture of a given product by a given process in terms of man-

1 For a more detailed discussion of the “ brain drain ” problem see Report on the
World Social Situation, 1965, op. cit., Ch. XII.
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hours or machine-hours.! In general, the actual time of manufacture is
far in excess of this ideal minimum.

The factors which cause this excess work content may be divided
into two groups: first, those arising from defects in the design or specifi-
cation of the product and, second, those due to inefficient methods of
manufacture or operation: carrying out operations on the wrong type
of machine; speeds, feeds or other factors being less than optimum;
use of the wrong type of tool; bad layout of the workshop or factory;
and bad working methods of the individual operative.

Each one of these defects tends to prolong the time which it takes
to carry out an individual operation or complete a given product. The
various conditions imposed upon the worker cause him to do more work
than he need do and are almost wholly outside his control. Even his
bad working methods may be due to bad workplace layout or lack of
the proper training which it is the duty of the management to give him
if he is to achieve a reasonable level of productivity.

Ineffective Time.

Ineffective time, that is the time during which a worker (or a machine)
is not working at all or is carrying out work which will subsequently
not be sold, may be due to shortcomings of the management or of the
worker. Many factors that can bring about ineffective time are outside
the control of the worker, such as too great a variety of products, causing
constant changing of tools and stopping of machires; changes in design;
bad planning of the flow of work; plant or equipment badly maintained
and constantly breaking down; and bad working conditions demanding
breaks for rest which would not otherwise be necessary. Accidents cause
considerable loss of time, not only to the victims them<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>