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CIHATTER 1

THE DETERMINATION OF THE NUMRERS TO RE
TRAINED FOR INDUSTRIALISCTION

I. PRASIC PRINCIPLES AND GEFNTFRAL, CONSIDURATTONS

1. uring Lhe last few years, an inereasing nmumber of developing countries have
atltompted to evalunte Lheir present and future monpower situation.  In the majority
ol ennes, these stadies have formed part of the preparation of o broader plan for
cconemic and social development or have been based on such a plan, seeking to
determine its manpower implications,  In a Lew countrices where no plan had yel been
drawvn up, efforts vere mnde, nevertheless, Lo assess unanpower needs in relation to
trends in the clhinging slructure of the economy and of sociely.

AN Generally speaking, however, the =t of preparing estimetes of fulure manpower
requirements is still relatively new in most countries and undoubtedly the most
widely accepted ronclusion Lased on experience Lo date relates lo ity complexity.
Tndeed, the problems and difficulties whiclt bave lLeen mel are by no means peculiar
to the developing countries, although some are fell more acutely, in particular
those resultling Lfrom the inadeguacy of bagic daba. However, lmmproved slatisticnl
amd other information on manpower is not the only condition for increassing lthe
relinhility of the estimales. DPropress in Lhis area depends nlso in large measure
upon propgress in forecasting the future course of olher {acbors which influence
manpower supply and demand, c.g., demographic, economic, socinl and technological
factors.

3. For these reasons, it is highly unlikely thal any ealimale of future manpowen
requirements preparced in the preseat stale of knowledpge and with Lhe help of
currvenlly avaliable methods would prove fully accurate - excepl by acceident. Thig
does not mean that such eslimates should not be attempted. In the first place, it
is in the process of prepariy them that specilic Lypes of information Lo be
developed become apparent and that methods are pradually refined. Moreover, o close
seruliny, as the future unfolds, of the results of the forecasts in Lhe Tight of
actual events may help Lo create a better understanding of the causes for change

and to eliminate errors in basic assumptions. Clearly, this cannot be done until

a first estimate, however rough, has been prepared. Thirdly, even though, in the

Best copy available [+
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present state of affairs, little reliance can be placed on detailed quantitative
figures, the estimates can at least provide an indication of priorities in, and
orders of magnitude of, the needs to be met. Indeed, since most developing
countries have requirements that exceed their capacity to meet them rapidly, such
information may be sufficient in the initial stages as a basis for allocating
investments in education and training.

h. In view of all this, it may be useful to summarize some basic principles to be
observed and general considerations to be kept in mind when preparing estimates of
future manpower requirements. These remarks are based on the experience acquired

in this field by both industrialized and developing countries, and on the results of

research.

(a) Basic Principles

5. Several of the principles to be observed in making manpower estimates stem

from the purposes for which such estimates are made. Since the present report is
concerned with manpower estimates as a basis for planning educational and training

" programmes, particular attention will be given to the principles that have special
relevance to this end. It must be pointed out, however, that assessments of the
manpower situation and trends often have other objectives in addition to that of
throwing light on educational and training reguirements. Reference can be made in
particular, to the use of manpower information in determining requirements for
employment creation, in guiding measures to encourage or slow down the geographic
mobility of workers, in establishing policies that affect labour force particularly
of groups such as women and young or older people, or again in detecting imbalances
in the labour supply that may be due to such factors as the structure of wages and
other incentives. While these aspects will not be dealt with here, it should be
remembered that they are highly relevant to the formulation of a comprehensive human
resources policy, and that an assessment of the manpower situation and trends should
be concerned with these questions as much as with the evaluation of educational and
training requirements.

6. When considered from the angle of those responsible for planning the
development of education and training, there are clearly certain conditions that

manpower requirements estimates should fulfil.

/...
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7. In the first place, they should, so far as possible, express requirements in
terms of educational and training needs, and not merely as the number of workers
required for different occupations. This raises certain difficulties.which will be
dealt with at greater length subsequently in this chapter.

8. In the second place, the estimates should be concerned with new requirements
for trained people (resulting from growth or changé in demand or from replacement
needs). This involves estimating the total future requirements of the economy
(suitably broken down by categories), and balancing these out against the present
supply, from which the number of people expected to leave the labour force as a
result of death, retirement or for other reasons, should be deducted. A related
aspect - on which very little information is available now - 1s the extent to which
new requirements will be met without organized training programmes, by promotion
from within or by horizontal transfers, since this natural flexibility in the labour
supply has repercussions on the amount of education and training to be provided.
Although the present chapter is mainly:concerned with the methodc of estimating
gross future requirements for personnel of the higher and intermediate levels, it
is important to not lose sight of the other steps involved in presenting net
requirements for education and training.

9. Thirdly, unless the estimates cover £he requirements of the whole economy -
not merely those of certain sectors, e.g., industry or even modern industry - they
arelof limited value to the educational and training authorities, who will not know
the total requirements théy should seek to meet. Although, as required by General
Assembly resolution 1824 (XVII), the report concentrates on the assessment of
requirements resulting from industrialization, it must be remembered that these
represent only a portion of the whole.

10. Fourthly, the estimates should make it pqssible to plan any required expansion
or reorientation of educational and training programmes sufficiently in advance to
produce results when desired. At the present timé, most estimates of future
manpower requirements do not give sufficiqnt recognition to the time lag involved
in educating and training qualified manpéwer at the higher and intermediate level,
which ranges between three to five years for elementary skills and fifteen to
twenty years for high level skills. There are several reasons which necessitate

looking ahead as far as possible. The expansion of the numbers to be trained at
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higher levels usually involves, particularly in developing countries, in addition

to measures desipned toe increase the capacity and etfficiency of educalional and
training: facilities at that level, the previcus expansion of the numbers trained at
lower levels: thus, in order to increase the number of university graduates, it is
often necessary as a first, step to expand secondury education, from which students
of higher educational institutions are recruited. Also at all levels of gkill, the
initiation (or expansion) of a training programme requires that the necessary
tenchers, training facilities ana organizational arrungements shall be availuble
beforehand, all of which requires time and, therefore, advance planning. Other
restraints may be of o material and financial nature, or may result from the slowness
of administrative decisions, nnd lLhere may be social, psychological or cultural
obstacles as well which can only be overcome graduanlly. An additional factor is the
time required to change substantially the existing stock of personnel in the
categories concerned.l

11. Another condition which estimate requirements should meet relates to the amount
of detail provided. There are two conflicting considerations here: on the one
hand, educational and training authorities must have an idea of the types and number
of facilities and programmes they will need to provide; but on the other hund,
because a margin of error is uniwoidable, it is desirable to deal as far as possible
with broad categories and to avoid spurious precision in detail. Accordingly, it is
the minimum requirements of educational and training authorities that should dictate
the umount of detail provided.

12, Obviocusly, short-term estimates need to be more detailed than long-ilerm
estimates, since decisions must be taken now as to the number of people to be
admitted to various forms and types of training. For the medium (up to 10 years)

and long-term (up to 15 or 20 years), much less detail is required, except in respect

&/ One may, for example, take the case of a country where a yearly out-turn of
thirty-six engineering graduates is sufficient to maintain the present stock
of engineers at 1,000 (assuming a replacement rate of 3.6 per cent and assuming
that all engineering graduates enter the occupation); even if the intake of
engineering faculties were suddenly increased by as much as 50 per cent, it is
only when the new engineering students would graduate, say after four years,
that the out-turn would be modified. This means that it would take fourteen
years to increase the stock by 180 engineers, or by only 18 per cent.

/...
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of occupations which require highly specialized training of a long duration and

qlsu in respect of what may be called "derived demand”, i.e., the demand for teachers
and instructors who must be aveilable in time to train future trainees cr students.
Indeed, for all the occupations reguiring a relatively short period of training and
for which training facilities can be expanded with relative ease, there is little
need for detailed long-term requirements estimates.

13. Some detail is also required as regards Lhe geopraphic distribution of future
requirements, since this is the basis for decisions regerding the places or regions
where training facilities of specific types should be planned. In edditicn, in the
case of long-term forecasts, some indication should be given regarding the volume
and structure of demand at different times during the pericd considered, since, so
Tar as possible, plans should be made to ensure that the supply is at all times in
line with the demand.

14. Finally, estimates should be prepsred in such a form as to enable users to find
out how the results presented were arrived at. Estimates presented in this way have
a greater ferce of persuasion and are therefore more likely to be accepted by all
concerned as the basis for measures to meet future requirements. A clear indication
of basic assumptions and the methods followed makes it easier to detect and correct
ahy errors, and by a comparison of working hypotheses with actual developments, to
recch a better understanding of the factors causing changes in the structure of the
demand for and supply of, trained personnel.

15. In addition to these conditions relating to types of information to be presented
in estimates of future requirements of trained personnel, the actual work involved
in preparing the estimates should also be guided by certain principles.

16.  Comprehensive planning poses important problems of co-ordination between the
various authorities concerned. In principle, it mdtters little what agency or
authority draws up the economic and social development plan, provided it is in g
position to cover all aspeclts of planning. However, even centralized planning
activities may remain ineffective unless there is consultation and co-operation
between the planners and the authorities or bodies which can provide the information
and advice on which sound decisions can be planned, and which in the last resort
will be responsible for the day-to-day execution of the plan within their individual
areas of responsibility. Only on thal condition can the necessary adjustments be
made between the targets set in different fields so as to produce a consistent and,

if possible, optimal plan.
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17. Another principle to be kept in mind is that the task of preparing the
estinates is a continuing one. Estimates need to be kept under review and to be
revised or refined as required. In addition, it is necessary to prepare "rolling"
estimates, i.e., the period covered by the estimates should be extended year by
year so that education and training authorities may at all times have the advance

information they need for planning their activities and programmes.

(b) Some General Considerations

18. Before examining certain approaches and methods which have been used in the
preparation of estimates of future requirements of technical personnel, it may be
useful to review briefly certain general considerations that should be kept in mind.
19. One of the most important considerations relates to the flexibility of manpower
demand under different conditions of supply. Thus, when manpower is relatively
cheap and abundant in comparison with other factors of production, there exists a
tendency to use more manpower than under conditions where it is relatively expensive
and scarce. This factor appears to account to a large extent for differences in
patterns of manpower utilization in diffecent countries, as illustrated by annexes A
and B, which show widely varying percentages of higher and intermediate personnel in
the industrial sector of different countries, as well as considerable variations in
the relative shares of engineers and technicians. The fact that employment ratios
of higher personnel are particularly low in the developing countries appears to be
due both to the shortages that exist in these categories and to a tendency to use
low-skill manpower on a relatively larger scale than in the industrialized countries,
where such manpower is less plentiful and more costly.

20. This factor should be taken into account when estimating future requirements
for technical personnel ... the developing countries. It seems very probable that

as long as different conditions prevail in the developing and in the industrialized
countries respectively, as regards the availability of the factors of production,
including manpower, different patterns of manpower utilization will continue to be
observed. It may be added that this is in accordance with the need for' emphasizing
labour-intensive production techniques in the developing countries in order to

reduce unemployment.

/...
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21. It is clear, however, that the objective of maximizing employment must be
reconciled with that of maintaining productivity at an adequate level, and this
means, inter alia, raising the skill level and improving the skill structure of the
labour force. However, estimates of trained manpower requirements should take
account of the existing levei of skill in the labour force and of the need for
fixing realistic targets for education and training, having regard to the rescurces
available fér expanding existing facilities and programmes to the possibility of
doing so rapidly.

22. Estimates of trained manpower requirements should also indicate priorities and
this may raise problems of choice namely a satisfactory balance between the short-
term and long-term needs. For example, if the objective of economic development is
to increase substantially both production and productivity, it may appear more
urgent to raise the skill level of tﬁe employed labour force by rapid training
methods than to provide relatively more expensive facilities where a smaller number
of persons not in the labour force would receive thorough training of longer
duration. Yet, a balance must be struck between the two, and it is the task of the
manpower forecaster to foresee the implications now and later of different possible
courses of action.

25. All this points to the fact that estimating future manpower requirements is not
a theoretical exercise. Adequate consideration needs to be given to the existing
sunply situation and to the financial and other restraints that prevent its being

L fied rapidly. In other words, there is a élose interdependence between
estimating future manpower requirements and planning to meet these requirements.
2k. Similarly, planning to meet manpower requirements is closely interrelated with
economic planning.2 The manpower implications of an economic development plan may
be such that they cannot be met, because the resources available for education and
training under the plan are insufficient. 1In that case, the production targets of
the plan may have to be adjusted or the resources allocated to education and

training to be increased, or both.

2/ The Interdependence of High-Level Manpower Planning and Economic Planning, by
the International Labour Office (E/CONF.39/B/17, 9 Octcber 1962). United
Nations Conference on the Application of Science and Technology for the Benefit
of the Less Developed Areas.

[eos
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IT. APPROACHES AND METHODS

25. Estimating the future requirements of technical personnel of the higher and
intermediate levels would be a relatively easy task if it were possible to consider
these independently of variations in other factors. For example, one could envisage
extrapolating past trends of employment of the above-menticned categories, the ratio
of such personnel to' total employment and thelr corresponding growth rates. Tata
on ‘these aspects 8re, of course, an importent ingredient in the forecasting process.
However; 1t is generally admi¥ted that simple extrapolations from these data,
taking no account of new or changed clrcumstances that may modity existing trends
In the future, do not provide a reliable plcture of future requirements of technical
personnel, especially in the developlng countries. C(ne reason is that a major
obJective in these countries 1s to step up development, and this involves breaking
away wlth past trends; moreover, data about the past from which underlying trends
could be derived are frequently unavailable.

26. An alternative "simple" approach could consist of assuming that a given rate
of increase of the stock of technical personnel with a view, e.g., to doubling its
glze over a certaln period would be consistent with brcad soclal objectives. This
method has the advantage of not depending on the availability of information about
past trends, but the decisions made may very well be arbitrary. It takes no
account of the factors known to influence the demand for technical personnel and,
consequently, the assumed targets may be too low - in which case economic
development could be slowed down; or they may be too high. In the latter
alternative, there is little doubt that the additiornal trained personnel could be
absorbed in the economy, having regard to the elasticity of demand under different
conditions of supply‘é However, the effort involved in training the higher number
of technical personnel which would have to be supported from available resources,
might well conflict with other demands and with the need for optimizing the use

of resources.

é/ While a saturation polnt could conceivably be reached, it seems very unlikely
that in the developing countries, which suffer trom a severe shortage of
technical personnel, this could happen within the 15-20 year period which
would normally be taken irto account for educational planning. Any surpluses
would be more likely to result from the inadequacies of market mechanisms,
including the wage structure.
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27. Consequently, close attention has been given in recent yeurs to defining the
relationships connecting the demand for technical personnel with economic growth
and, more particularly, with industrial development. Various approaches have been
sxplored to thig end. In this connexion, an attempt has bLeen made to determine the
factors which influence the demand for technical personnel and to measure their
impact. Special attention has not only been paid to changes in the volume of
industrial employment, in its distribution by sectors, and in productivity, but also
to the Jevelopment ot a forecasting methodology based on the use of this information.
Theoretically, lhe analytical or disaggregated approach, the practical application
of which is considered in section (a) below, can be carried into considerable detail,
especially as regards the extent to which industrial employment is broken down into
sectors and sub-sectors. In practice, however, it meets with two mailn difficulties:
the unavailability or inadequacy, particularly in developing countries, of data on
which the estimates would need to be based; and the fact that in the present state
of' knowledge, the impact of the factors analysed can in any event not be measured
with precision, resulting in tle higher degree of variation in the observations.

28. The use of more aggregative techniques has theref'ore been considered with a
view to avoiding some of these difficulties. DBroadly, two main approaches can be
mentioned. The "manpower" approach relates changes in the demand for technical
personnel to changes in employment and productivity. The "indicators" approach
utilizes a number of indicators of educational and training development (including
the density of tLechnical personnel) in comparison with indicators of economic
growth. These approuaches are described in section (b) below.

Z9. The approaches discussed in sections (a) and (b) are of assistance in defining
the underlying trends in the development of the demand for technical personnel and
are therefore particularly suitable for the preparation of long-term forecasts.
Various factors, however, may cause fluctuations around the basic trends (e.g.,
business cycle). Moreover, more detailed information is required on short-term
than on long-term needs. Section (c) examines certain methods for obtaining this
detailed information and for measuring the impact of certain factors which may

operate in the short run.
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(o) Disnggrepgaled Manpower Regulrements Approach

30, IL Ls generally recopnized that a chaln of relabionships connects production
with cducatjonnl and training reguirements. More speclifically, the industrial

compod Ltion of output or outpul mix influences the industrial structure of
employment, which in turn, affects the occeupational composition of employment (since
different Indusirles have different occupational patterns). PFinally, there is a
relationship between occupalions and the qualifications (in particular education

and Lrainlng) of workers in them. Il should be noted that since oulput in turn
depends on the availabilily of workers with the requived educalional and training
guallfications, the chain of relaltlonships is clreular and all variables are
interdependent.

Al The dlaaggregnled manpower requirements approach, as the name implles, lLakes
into account sectoral varlations in the proportions of technical personnel employed.
This method can only be applied, if ipformalion is avallable on Lhe secloral
dlstribution of oultpul (or employment) and on Lhe vatios uf Lechnienl personnel Lo
employmnent. in each sector.

Ao IF the relatlonships between oubpul mix, employment, occupations and educutional
and tralning requirements were clear and well-detined, It would bLe possible to

relate outpul dirvectly Lo occupations or to educational and braining qualifications.
On this bLastis, an Input-oulpul table could be built, cross-classifying occupations
by Industry, and the malrix of fopul coefllelents would shew inpuls of labour of
different categories per unit of producbion. Basically, such a table would consist
ol the usual table of Inter-industreinl relations, bul the row showing labour inputs
wattld be gplit up on Lhe basts of Lthe vccupabtional or educational characteristics of
thoge Inpubs.s Suel e approach hag all the weakneas of o usual Input-outpul model:
iL ngsumes conglant inpubt-outpul relal lons and does not allow for cholce Letween
alltornnbive ki1l mixes in ind\y%dunL Lines off production. Although these wcnkhessos
/

. . ' .
can be remedied Lo some extent,=" 1L remadng thal Lhe approach, although interesting

ﬂf The inpad=outpul model can be expanded Lo n Linear programming model and ils
extenslon pursued in lwo ways.  PFlrgt, diftorent skill mixes for similar
production activities can be introduced ns possible allernabives, allowing {or
cholee on the basis of optlmality of skill composition (having regard to the
curzent skill structure of the labour force). Secondly, skill-producing
nelivities can Le fubroduced In Lhe model on the smame basis as the activities
concerned withe physical production. This introduced the possibility of choice
belbween skill-producing and goods-producing acllvities and forms a typical

exaunple of an approach that trles to integrabe the problem of physical and

AR Al itk o
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in theory, can hardly be applied toduay. The inadequacy of available data 1s a-
basic obolacle vepecially in the developing countries. But the main difficulty
gtems from the loose nature of the relationships between output mix and employment,
botween employment and occupations, and between occupations snd education and
Lraining characteristics. These relationships vary both from country to country
and over time. This makes it necessary to look at each link in the chain of
relationships in the light of the best available knowledge in cach country concerned
and of international comparisons to supplement national data.

33. 'The first link is the forccasting of the industrial distribution of employment.

This has sometimes been estimated direetly, without reference to production, on the
bagis of an extrapolation of past tren_d.s.5 Another method starts from the supply
gide, 1.0, population forcecusts. These can be used as o basls for deriving
successively the labour force, the civilian labour force and the civilian employment
(some assumption being mode about the future volume of unemployment, both open and
dispuised). Clvilian employment can be further broken down on the basis of past
trends o the distribution of cmployment.é/ Both these methods, beeause of their
reliance on data abtout the past, may be difficult to apply in the developing
countrics. Morcover, in the case-of the latter method some.doubts may be raised

as to the logic:i]l sequence of a procedure which derives sectoral demand {rom
aggregutive manpower supply date through assuming an unemployment rate. Although
measuring the manpower supply forms an essential part of any manpower forecast, it
pecns more appropriate to calculate demand and supply separately and to check supply
against demand at the cnd of the forecasting process. Therefore, whenever possible,
it would scem best to derive manpower demand dircetly from production.

3. This has in fact been done in most recent manpower forecasting studies, which

have bagsed their estimates of future employment by sectors directly on production

5/ S. DoBs, "Long-Term Employment Forecasting. Some Problems with Special
Reference to Current Organization and Methods in Sweden', Employment
Forceasting, OECD, 1963.

Q/ Sce U. 5. Department of State, Agency for International Developnent,
The Forccasting of Manpower Requirements, Washington, 1963 (chapter III);
UNESCO, Reglonal Advisory Team for Educational Plamning in Asia, Long-Term
Projections for Bducation in India, New Delhi, 1963 (ron.), pp. 25 and ff.;
and IBRD, The Economic Development of Venezuela, John Hopkins Press, 1961.
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targets. Basically, three kinds of dov . are reguired:  ploaneed output by secotors,
the present relationship between production and employment in the varicus sectors,
and the prospecte in each sector for raising productivity throuph Investment in
new plant or vquiprent or by other muthuds.zy

35, Ir studying the relationship between preoduction and employment in cach brunch
of activity, an important digtiuveticn should be made between the traditional and
the modern gectors, since patterns of manpower utilization in the two sectors wre
often quitce different. (Incidentally, this affects not only the nunters coployed
per unit of production, tut the occupational distribution of employment and
educational and training requiremunts.)

36, % conveniont method for drawing the line between the "traditional" and the
"medern' sectors in industry is to include in the latter only plants enploying
more than o certain nuber of workers (suy twenty or fifty) or using morce than a
certain umount of horsepowvr, with the "traditional" scetor comprising all smuller
undertaokings as well as self-employed persons cngaged in various handicrafts.

37. &t this point, there s sometimes a tendency to leave aside the traditionul
sector and to concentrate attention solely on the manpower requirements of the
rodern sector. Often, however, there iy scope for increasing production and
productivity in small-scale industries (which under the ubovd definition are
included in the traditional sector), inter alia, through better training of the
manggement, technlcal personnel and workers in those industries. This points to
the need for including attention to small-scule industry when estimating future
manpowver demond.

3. Once the industriel struecture of employment has been determined, the next

gtep consists of deriving estimates of requirements for technical personnel. Here

again, various approaches hiave been used. The simplest is to take the current

ratio of' technical personnel to employment in individual sectors, to ossume that it

7/ See studies initiated by the OECD in the Mediterranean countries of Europe.
As an example of recent manpower forecasting studies undertaken by a developing
country, reference is made to a rescarch project of the Institute of National
Planning in the United Arab Republic on manpower forcecasting and educational
planning. Under this programme, a number of surveys were underteken and final
results rave been presented in Manpower Requirements for the United Arab
Republic for the period 1960-1985, memorandum No. 431 (26 May 196L), edited
by Dr. Mostafa Hamdy.
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will remain constant, and to derive future regquirements by appiying this ratio to
future sectorusl employment. However, the assumption that the ratio will remain
constant iz open to doubt., .\nother method is bused on the analysis of the
occupationul structure of employment in a sample of leading firms, and on the
assumption that the structure for each sector as a whole will tend to approximate
in future that found today in these representative firms. This approach appears
rather promising. However, it relies on assumptions being made about the probeble
speed of change and adaptation of existing firms. Morcover, particularly in the
developing countries vhere the promotion of small-scale industries 1ls emphasized, a
distinction should bhe made on the basis of scale of enterprises, since the structure
of employment in large-scale and small-scale firms often differs substantially.

39. Changes in the ratio of technical personnel (or of one category, e.g.
engineers) to sectoral employment can also be forecast by relating the ratio to
certain variables, e.g. productivity, scale of enterpriseé, etc. One of the
difficulties about using such ratios and meking assumptions about the changes that
may take place in them over time is the inadequacy of data. There is uncertainty
regarding the extent to which the ratios are to be raised during the period
considered. Consequently aftention has been given recently to the possibility of
using ratios from other countries (or the growth rates of such ratios) as a point
of comparison in setting growth targets for national ratios. This should, however,
be done with caution. Although available data show some striking correlations in
the ranking of the ratios according to sectors in industrialized and developing
countries, they also reveal important variations in the size of the ratios for
given industrial sectors in different countries.é/ These divergencies are due to
some extent to differences in the scale of enterprises, in technology and in the
availability of personnel'of the categories considered. Bu% an equally important
cause of variation appears to stem from differences in the industrial composition
of the sectors considered and in the extent to which research and development
activities are included. This points to two conclusions: in the first place,
close attention should be paid to the activities actually covered ty ratics

relating to broad industrial sectors; secondly, however, the reliability of the

8/ See annex A, table No. 1.A.2.
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"patio" approach appeuars to inerease when the ratios are more closely related to
vell=defined types of'productiOn.Q/ Thls scems to indicate thal further regsearch
In this arew, wus well as analysis of the causes of variation between national
ratios, could provide uwseful information with a view to helping the developing
countries estimate thelr future technical personnel requirements.

0. Estlmates of requirements for individual technical occupations still need to
be translated into estimates of cducation and tralning requirements, expressed in
termg of the duration and types of education and training rcquired.lo This task
should, of course, be carried out in close consultation and co=-operation with the
educational and training authoritics and with due regard to the gtructure of the
educational and treining system and to the types of facilitics available in the
country concerned.,

41. Here, certaln difficulties arise, because most occupations arc not homogencous
as regards the cducatlional and training qualifications of people in them. Some are
slgnificantly less homogencous (e.p. management) than others (e.g. engineers or
doctors). Differences in training background relate not only to the type of
training but also to Lts level. The occupations of englneers and sclentilsts
ugually Include a proportion of people whose level of education and training is
somevhat below the "norm" for the occupations concerned but whose experience or
other qualifications are considered to make up for the difference.ll/

42, In trenslating occupational requirements into educational and training
requirements, account should be taken of these "equivalents" and of their training
backgrounds. Another aspect relates to their suitability and to the desirability
or otherwise reducing thelr proportion.

k3. C(Clearly, the greater the diversity of training backgrounds of people in a

glven occupation, the nore difficult 1t is to draw frow the existing patterns any

2/ See annex D for an elaboration of this topic, with reference to the cement,
fertilizer and iron and steel industries.

;9/ An additionul aspect relates to the methods of acquiring qualifications,
e.g in institutions, organized opprenticeshlp, on-the-job training, ctc.
This, however, raigses questions of policy which can begt be dealt with by
the educational and training authorities.

11/ See annex B to this chapter, part three.
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firm conclusions regarding the specific training requirements rfor that occupation.
The present composition of occupations according to the educatlional and training
qualifications of persons in them is an illustration of the flexibility of
menpower demand and is strongly influenced by the composition of the supply. In
other words, it docs not shed much light on what would be a desirable composition
of future supply. Perhaps because of these difficulties, some studies have
concentrated attention on the proportion in total employment of certain
educational and training groups (especially high-level groups), without reference
to the occupations in which the people concerned were employed. This approach is
based on the assumption that the present level of employment of persons of
different educational and tralning groups corresponds broadly to the absorption
capacity of the economy, if not to the ideal requirements of specific occupations.
Thus, the operations involved in analysing successively the occupational structure
of employment and the educational and training backgrounds of people in different
ocecupationsa, only to reaggregate these datu as a basls for estimating future
educational and training requirements, are considered largely superfluous.

L, While this is u plausible approach, it overlooks completely the problem of
the relationship between education (and training) and occupations. It would, for
example, be useful to know something about the range of occupations in which
people with a specific educational or training background are engaged, and about
the proportion of "equivalents" in specific occupations. Although such
information can be obtalned independently, there seems to be an advantage in
seeking it within the framework of the forecasting exercise.

(b) Aggrepative approaches

45. The main attractlon of the disaggregated ‘manpowver requirements approach,
degeribed above, is that it attempts to meusure variations in the demand for
technical personnel that sre due to changes in the industrial composition of
output (and consequently, of employment). However, the longer the period, the
broader and more aggregative must be the terms in which targets of economic and
socinl development are expressed (for the very long term these perhaps can only
be specified in terms of "production" or "conﬁunmtion"). Use of a sectoral

approach becomes impossible under these circumstunces and the specification of

[vo.
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cducatlonal el tradininy reguirernents will becore brouder uld ore upgere sative.
One may dictinguict vw ualn tyves ol the ngfreoputive approuch, the "o rregutive

- . t . Py, ! Py ERER B Yyt A 4
maLpower rodud cetents aneoaen” wnd the Mindieaters upprouch'.

(L) ccatrepatbive manpover tegulserents appeoach

Koo This Lo not btasicully different trowm the disarerepetod manpover regudrement s
apvroach, exeert that rcatios off teennical persounel gre net computed for cuch
industrial sector, but for industrr or even tor the cconcony ws o whole. The
oplsulon o1 this "sceotoral' step woakes e caleulations muen simpler, because it
rreatly reduces the nauber of variables to be conaidered, tut it also neung thu
the offects on the ratlos of yocsible futare changes in the industrial otrueture
o' omp loyrent are not taken iunto accownt directly. This can Lowvever e remediads
for example, allowance can e made o0 o shir’™ In the distridution ol employwent
Letveen less skill=intencive and wore skill-intensive activities. Thus, according
to o United sitates study, B0 poer cent of the changes in the ratio of enpincers uind
setentists to the industerlal labour rﬁvcu In that country can te attribuated to
shifts in the employment structuru.lﬁ/ Changtes Iu the ratios of tecehnlceal
personnel can aleo be related to expected changes in productivity. Thus, o Owedish
study analysed the reloationship betwveon the ralio o’ englueers to ongloyment and
labour productivity, fowid tlils relationship to be close and wsed it to foreeast

the long-torm demand for nqntinuurs.&zj

K. I1 o foreceasting model s used, the introduction off suele additional
cxplanatory variables does not raise speeinl difticultics since the total mwber ot
variables is per se mach smuller than in oo disagperepated sodel and revning,
therefore, very wangreadble, The linlted mumber of variables allovs Lo refinement
in other respects, o by introducing time logss and splittine up the Lforcoast

period in suecessive phases.

12/ Nutional Burenu of Feowonie Husenrch, The Denmand and Swyly of Selentifie
Persomel, bty DM, Blank aod J.0. Stipler, New Yok, 1057,

15/ Universitet oeh Hisskolor T. 1960 = Taivts Sumbille, "Statens Cffentlipa
Ulredningar 1950:45" 0 Stocktolm, 1959, p. 50 and following.

Best copy available [...
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(11) M"Indientors" aprroaches

48, These approaches ditter frem those proviensly deseribed dn that tiwey omit the
intermediate steps of forecanting employment and occupations, and attempt to
derive educat tonal and training targets divectly Lrom ecoaomic and socinl tarpets.
They are hirhly amgrepotive and provide only a rough pudde to the planning of
cducation and training. Thelr audvantage is that they are based on relationships
derived from data that are nsually avallable in developing countries.

ha, tne such appreach is termed the edueation-vatpul approach, because it relates

L4/

bread indications, more specific planuingg with this method would require reeearch

Lread educational ecoteporics o lLevels of national output. While 1t provides

into metheds of dlsoprrepatingeg and analysing cducational and vulput deta and into
the wnderlyinge relationships between educational requirements and ovutput targets.
H0. It is alsoe possit Le to use indleators of educational and training development

in conpnrisen with other indiecators of economic pgrowth, e.ge notional Inceome, its

prowth rate, income per capita or per unit of the labour force, public expenditure
as o percentapy of national income, the prowth of investment {which has the
advantage of taking into account the rate of both technical change and expansion
of the sectors concerncd).  These and other indicators can Le related to the
stocks and vutputs of cducated personnel in bread catepories.  Agadn, such a
methoed provides only a rough planning guide and research would be required to
determine the extent to which dissppregation into requirements for individual
Industries weuld be possible, and into the underlying relationships between the
indicators.

5. ALl the methods described above have advantapges and drawbacks. VWhenever
pussible the results obtained by these methods should be cross-checked against

each other, to provide puidelines within which close estimates muy be sought.

(¢) Bstimates of Current and Short-Term Reguirements

52, The methoeds and apprieaches discussed above are most suitable for determining

long-term trends in the maonpower demand for technical personnel. In addition,

14/ Sce "Quantitative Adaptation of Fducation to Accelerated Crowth", by
J. Tinbergen, Flanning Fducation for Economic and docial Development, OLCD,

[oas




E/3901/Add.1
English
Page 22

special efforts should be made to assess current and short-term requirements.
First, as already pointed out, such information rieeds to be more detailed than
data on long-term demand. ©Second, current bottle-necks in supply, which need to
be overcome rapidly, may imply different orders of priorities in training
programmes for the short term and for the long term. Finally, factors such as
fluctuations in the business cycle may cause variations in demand which, though
they do not modify the long-term trend, should if possible be determined in
advance.

53. Current shortages may be visible (e.g. unfilled vacancies registered at
employment offices, or posts filled by expatriates because of the lack of nationals
with sultable qualifications). These can be ldentified easily. Or they may be
concealed, e.g. employers may be conscious of them, yet not take steps to
advertise their needs since they feel this would not bring any results; cr, even
though the demund has adjusted to the supply apparently without causing friction,
the level at which such balance is achieved may result in iow productivity and
poor quality of goods produced.

54. One way of ascertaining current shortages is to determine by means of
establishment inquiries, thé nunber of unfilled vacancies or inadequately filled
Jobs. An alternative method is to estimate concealed demand by applying staffing
patterns prevailing in other countries or in representative firms within the same
country.

55. These methods have their limitations for which allowance must be made, even
though ﬁo substitute metnods can be suggested. Employers, when interviewed, often
tend to overstate the required standards of qualification for a given occupation,
and do not always seem awere of the incrcased remuneration which should go with
higher qualifications. The difficulties in the use of ratios from other countries
have alrcady been discussed. And staffing patterns from so-called representative
firms do not (as a rule) closely reflect the current neceds of the industry as a
whole.

56. Short- and medium-run fluctuations of manpower demand around the long-term
trend find their origin chiefly in general movements of employment and population.
As far as employment is concerned, such fluctuations appear to be due mainly to

cyclical or accidental causes. Cyclical fluctuations are largely absent on the

o
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population sideéé/ (which influences not only the labour supply, but the total
level of demand for goods and services and, conseguently, the labour demand), but
accidental events may be of great importance, a relevant example being the post-
war baby boom in Europe.

57. How can the impact of such developments on the demand and supply of
particular categories of manpower be measured so as to adjust the trend data? It
seems that the influence of accidental events can only be dealt with separately,
through ad hoc measurements. There is still little experience in accounting for
cyclical movements in employment, but reference can be made to the Netherlands,
where this is done by using appropriate mathematical models.ié/ Alternatively,
one may slmply adjust the trend having regard to the expected movement of the
business cycle during a period of one to three years ahead. This movement can be
determined on the basis of business interviews and/or anelysis of business cycle

indicators.

ITI. FUTURE REQUIREMENTS OF SCIENTIFIC AND TECHNICAL PERSONNEL
IN THE DEVELOPING COUNTRIES

58. For the purposes of the present report, an attempt will be made to assess the
training requirements for technical and scientific personnel of the higher and
intermediate levels for the period 1960-1975 in the developing countries of
Africa, Asia and Latin America. The estimates are based on the aggregative
manpower requirements approach. As indicated above, such a method can provide,
at best, only a rough planning guide. Moreover, the estimates have been
determined under certain broad and hypothetical assumptions which are subject to
review. Thus, it should be noted that the estimates of requirements are provided

for illustrative purposes only.

lé/ Some cyclical fluctuations in labour supply, such as changes in female
labour force participation rates, appear to be largely in response to changes
in labour demand.

16/ "Employment Forecasting Techniques in the Netheriands", by P. de Wolff,
Employment Forecasting, op. cit., pp. 90-91.
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50.  the following table sives an estimate, based on availuble durn,~—/ ol

. NP A3 ¥ PN L) : A .
tndustrial employment in 06O in \irmcu,~—/ uSlu——/ and ITntin Kmorlcu,~—/ and of

ths share in total omployment.

TDIE L.

Estimated Industrial Eanmloyment by Malu Rogmions, 1960

Totul Industiial Ratlio of Industrial Employment

Roeions FroovLoyront 1o Labouwir Torce
(millious) (in %
Mrica, .5 5.1
\ade 33 H.0
Latin America 10 7
Totals: Lt.s

0. A number of' developing countrics have drawu up plans showing at vhat rates
they expaet enployment in the industrial sector to expand dwing the plan poeriod.
These rates vary significantly for o number of rceasond, of which an important one
relates to the present size of the industrial scctor in the cconomy. It is casier
to double thlis size over o given period Lf the industrial scctor is very swall than
L Lt employs alyeady o sipnificant provovtion of the labour foree. However, in
looking at the tacpets sel in development plang, and agsuning that planned growth
rates can be maintained antil LO75, it seemys posaible to define, for cach region,

reasonable paximum and minimmm cumulative vates of erowlth of industrial cuployment.

lZ/ The estimates in the present scetilon nre based on United Nations Otatisticual
Yearbook, TIO Yearbook of Labour Slatistics, as well as nalional censusg dala
aud dala or esTivatos Tound v Lhe dJevelopuent plang of gome countrics. They
inelude only salarvied employees and wage carncrs and coxcelude cnployers,
workers on own account and family workcers, who usually inelude a larpe
proportion cmployed in handicrafts voalber than in modern industary.

”L/ Tor the puwposes of thiy section, \rica includes all Afvican countries,
except the Union of South Africa, where the gltrucetare of the loabour force
differs substantioally from thal ol other African countrics.

lQ/ Ineludes all Asian countrics, including those of the Near and Middle East, but
excludes the Asian Republics of the USSR, Ioracel and Japan, where the structuwve
of the labour force differs from that of other Asiun countiics.

29/ Includes all independent countrics of South and Central America and the
Caribbean Islands.

/...
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O1. Thus Lt seems Tikely that in Afviea the vale would be netther hipher e
5.0 por cent pev muuvq—j nor lower than 7.5 per cents. ,-).~,/ Tu Asio 1t would ranpge
memcnklmmimm1nf'”Qlwr<pvf\ and o winimum of 4.6 per mmt—/ and in
Tatin America between 5,0 pev vﬂnl——/ and Bl por cent.zg/ Tror thae purposeys of
thu present paper average rates of 5.7 per cent Lor Asiwa, 3.1 per cent for Africa
add N7 per cent Lor Latin America have been vetained; and table 2 progsonts
estimates of industrial. ewployment by nain regions for 1975, based on these

avaeragse r ateg.

TABLE 1.2

Totimatoed Industrial Employment by Main Reglons, 1975

Assumoed Total Indugtirial Ratio, Indugtrial Employment
erowth Iuployment to Lubour Force
Regions rale (millions) (in %)
Alrica 3.0 Tol 6.3
Asia 5.7 5.9 8.5
Iatin America b 19.9 19.0
Total: 102.8

21/ Weiphted average of rates found in development plans of Morocco, Tunisia and
the United Arab Republic (5.6 per ceont) and assumed rate of growth of
5 per cent for the rest of Africa.

2/ Weiphted average based on growth rate of 4.5 per cent for North Africa and the
United Arab Republic (eliminating higher growth rates forecast in Morocco and
Tunision) and assumed growth rate of 1 per cent for the rest of Africa. The
latter low average growlth rate takes account of difficulties encountered
recently by scveral African countries in maintelning past levels of industrisl
cmployment.

Weighted averape of programmed growth rates in ten Asian countrie

Weighted average of plamned growth rates in eight Asian countries (leaving
aside some countrics where targets appear to hiave been set very high).

(7] = ol
e

Weighted average of programmed growth rates in seven Latin American countries.

ro
(@)

Welghted average of programmed growth rates, leaving aside some countriles
where targets appear to have been set very high.
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o0 Iddlent fonp vrepard Dy the present proportion of englneers and oefentinty xw—“/ In
the tnduntrial Taloue fovee ave avad lnble foroa Pew countries ol the monl in cach
l‘(*f‘;‘&‘l\-‘:::}"/ Thin males TL AT Toult o detormine what thia proportion way be {fop
enchl reglon ap o whole,  However, on the basla o avallableo data 16 vecun posstble
oo prepent both s congorval ive and nowove optimfstte catimmte off that proport bon,
Pett st on range belween 0.,°0 and 0L00 per vent T Aleten, OB and 0L 30 per cent

T Anfn and Q030 and OL00 per cent fu Tathin Ameviea,  For the puepoaces ol thie
repart eat fon vepreaent g an avernpe betveen the Weher and the Tover calionle fop
eaoll reglon hnve been apogumed . thene are pronentoed e table A whiteh aloo pdven the
abpulute namber of engluoers and selontiaty b ench veglon an of' 1900, ag determined
by applylng thege average rattos to the flguren tn table 1 concorning total

Lndustrial ewmployment.,

TARLN 1.4

Vol buaded Nuwboer and Proportion of Bnpdoeero and Selenldplo
o tndupteiad Fpployient Dy, Mol Repion, 860

Ratlo, englhuecers and selentiats Lo Absalule mmbern
New long total Induntvial employment (in o) ( thouannda)
Afvlen O30 13
Anta O 1
Latin Amerien O W5
Tatal: BN

S

_‘_L/ e lwden arehitecta, emginecra and purveyora (mbnor group O=0 of Tntevnat Lonal
Standard MasntMeation of Oceupatlonng chemfots, phynlototn, geologiata and
athor phyateal selentiota (minoe group 0= }s blologlata, veter Innvd e,
agronontata and related aefenttots (minor group 0=2). T a Loy ,llnulnmwn,
avallable ditn reter only o enginecris Theve aee, hovever, {udieatlons thal
I developing counlarted engliceros represent the bulk of the engincers? and
selontlota’ gronps Vartationo that way veoult trom difforent deding Llonn
ghould thevefare remaln well wln\ln the vange of variations indleated dn this
parngraptie

o8/ The eountrles tor whileh data ov lndientlons ave avatlable fnelude Congo
(Leopoldvidle), the Federatlon of Rhodesta and Nyasaland, Tunisin, United Arab
Republie, Uganda, Ohing (Tadwan), India, North Kovean, Avgenting, Brazil, Chile,
Voneguela,
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0A,  New requlvements for engineers and setentisto aver the period 1960 to 1975 may
be oxpecled Lo resull from four mndn cauges: (1) the expansion of' indugtrial
cmployments () the need Lo ralse the proportlon of engineers and sclentists in
total ludustrial cmployment sbove Ha present levels; (3) In Afviea in partieular,
the need o replace expatriates, who at present torm o substantial. proportdion of

the total number of englneers enployed by Africans; (B) normal replacement needs.
The expansion ot Industrial employment has already been dlscussed.  Availlable data
aupgeat that Atvicanlzation ts likely to atlect some 75 per cent of the engineers
aad aclentdots at present employed in Africu.gﬁ/ As regards the growth of the

valio of englneers and sclentlsts to the industrial labouwr force, 1t appears that
the most appropriate method would be to determine reasonable maximun and minimuam
growvth rates. The ratio cannot be expected to grow at a higher rate than 5 per cent
por annume . Thin is cloge to the highest growth rateg observed in the United Staten
aud Bweden, In bolh cases over flvoe-year porlodu.ég/ Sueh ncumulative growth rate
over n Lh=year period would dovolve more Lhan a doubling of the ratlo of englneers
anel se lentints to the industrial 1abour foree which, coupled with an expected
aubptantlal inerense In the dndustrial labour force (see table 1.2), would involve
aboul. n fourtold tnerease of the existing stock of engineers and sclentists. On

the other hand, vome inercase in the ratio of enginecrs and scientists to industrisl
employnent fo probebly to be expected, to take account of technologleal change in
exiotling industries and off the growth of now Industrics employing a larger
proportion off teclndeal personnel than the exinting ones. Thug, it has appeared
reasonable to set the "low" growth rate, at 1 per cent per annum.  In table 1.4 an
avernge cunttlative growth vate of 3 per cent has been assumed.

Gy Normnl replacement rates vesulting from retivement, death, permanent illness or

tranafer to other occupatlons are difficult to ecstimate in the abgence of

22/ The proportion off African engineers and scltentists out of the total number of
englneers and selentisles employed appears to be negligible in Africa south of
the Saharva. Tor the countries of North Afrlca and the United Arab Republic
the relationship of Afvican to forelgn personnel was determined for individual
countries on the basls of avallable statlotics; the number of African engilneers
and selentiots in these countries represents 25 per gent of the total ramber
of engineers and sclentlpts in Africa.

%0/ See annex B, table 1.B.3.
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Pnf'ormat ton on the pregent e structure of the engineeras! aud setentiats® srowe op
An the oxtest (o vhivh they seeotn omployaed el cigrieers e setent fate throgehout
their working Yives. Theve sre vecsaons to bellove thal vost off the extoting stoek
A ereineers and sedentints are relatively young, so that replacement needs
venultinge trom cetivement, desthe or peremnent Phiness couwld beoexpected 1o be very
law, at least durtyy the Begs=19¢0 perind,  The replocement rate hoas been set al
Jorer cent of the extatingg atock per sunum. Thic Ls ammamed toomake sut'Uivient
VLlowanee aluo far the (presueably very low) v lacenent requiverents nl‘l‘m‘llng; e

I‘i'

fubure stock to De Ceadned dueing thee D0CO=197 vorfod —

PARTE 1.4

Whilt fonand Number ot Fagdneers aad Seleatista
to Le Treatned Ly Prys by Maln Beeionn
(1n thousands)

Ratlo of

A A B .

ol neoe

Wy A S o A AT ———

aind Total Total
selont ity ey Lieors cnprdbiweern
Lo arud Replace=  and
induaterlat gelontioty went o selontloty
enplovient reaud red Mrteani=  extsting  to be
Reyrlonn (lﬂu M by  LO7h Ne't Tnevowent ention slock trained
00 Targoet
L4
\Erien NLAQ OLN 33 20 10 1 3]
Aatn OL7 0k R 200 M 256
Iatin
Amerdea 008 070 149 Il 15 107
Total: TSN 5l 3 10 I, Fuly

by

A/ Thily replacement. rate, which Lo applled aluwo dn the case off technleluns in

© O Table 1.9, corresponds o "mormal' veplocement needus, Loes Lt does not take
Into account the prodlem, knowa to be acute tu wmany developlng countrieg,
resulting from the fact that u subustantlal proportion off people who have
complered technical studles do not go Into, or stay in, the techndeal
occupations for which they have been tralued,
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Gl e muabe e o lwuhhlviuun:ii resiilied u@n T determinod Ly applying s cutlo
reproaciie By the preportion of techuiolong to beoepployaed for every elgiineepr o
sotentist I todduetey. o Didueteinbleed counteden there o considerable variatlon
i thic votiog vhiclh ot recont decten ey, Por exacnde, Q07 1o Belpdam and the

Ut ted Dlater, O D the UBER, 1.* I the Fedorand Repubdic o Gerpany, 5.3 in the
Neether Lands, aaad fel3 noaweden .= T would seen al s Lich ratio of techniodans
to o englneers mad selentiste approxdeeting that found in Sweden, wowld have mach to
conmend Ploely fu developlug countides o view off the relatively lesser cost and
shovter thre required to traln techndelams than engineers or selentlots and ot the
uubntltulnbi}ily whieh 1o known to extost betveen technlolans and englineers 1n
purllnulnv.ii/ Howvever, current ratlos off techinloling to enplneers and selentlosts
are rather low ot the present tdoe In oot developing countries and oo oa result the
attaloment o o eabtio ae high s that provalllng i Sweden may be an unrealistic
Tealulng Lovpet to be achiloved duaeing what s, after all, o redoatlvely shoert pertad,
The determination ol Lhe post sultablde ratlo Lo certalnly o mattor that would
regquire eloser examination with o view to setUing the geope of' technledan tradning
progeanmes, buls for the purpose ol this paper bLowill be susuned that this vatlo
should Lo an averaee bebveen tie hlpheat and the lavest of the above-nentloned
ratios. On this baslys, table L4 presenty an eoatimate ol totad tralndng

requlvemenly for techndednus (exeluding nornml replacement needs).

[‘f\lel.: -;l .Ii

AWl tlonad Nunber ofFF Tochndolang o be Tralued by 1975 by Moin Replons
(In thousands)

Total
Fatdmated Repl neement teohnlelung
vequirements  Botiwnted tecdmdeiong ot exdsting to be trained
Reprlous YA Wuxel. expatriales) 1900 teehnlelang L7 LO'fh
Vi Len 33 14 Iy 73
Aula 15 b)) 70 (30
Talin Americn sl RE e o837
Myt 1y » YOYET 0y
l‘k\ L \1:1 . ‘1 § b b} 3’5’5 loo \)Q‘-v

3.0 Tneluwdes draughteomen and selence and englneering technlelans ag defined in
ninor group 0-X off International Standard Classification of Occupations.

33/ The exact definbtions of the groups covered in the ratios vary somewhat from
country to country and will be found in amex B, table 1.B.b4.

s/ Gee annex B, paras. =12,

/...
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66. The above calculations seem to indicate that total training requirements

by 1975 may be in the order of 394,0C0 for engineers and scientists and 992,000 for
technlcians, in order to meet the needs creuted by industrialization (and
Africanization in Africe). The limitations of these estimates must, however, be
stressed. There is, of course, the fact that little is known of the future course
of certain factors likely to influence future requirements for engineers and
sclentists and for technicians, e.g. the greater or lesser emphasis placed in
future development plans on industries employing larger proportions of technical
personnel than those suggested in the tables, the extent to which the proportion of
engineers, and scientists to industrlel employment, or of techniclens to engineers,
may be affected by technological change or by other causes, etc. But the

main limitation of the estimates results from the inadequacy of the data on

wvhich they are based. Rough assumptions, based partly on the scant data available
and partly on Jjudgement, have been made regarding the range within which existing
rativs or the pgrowth rate of such ratios, were likely to be confined. For the lack
of better information, a decision was made to select, for each calculation a ratio
or growth rate - representing an average between the "higher" and "lower" hypotheses
put forward. However, these average ratios and growth rates are necesssarily rather
arbitrary sand this affects the value of the end results regarding total training
requirements for engineers and scientists and for techniclans. It could be argued
that in view of all these uncertainties, it would have been better not to present
cotimates repregenting an average between various hypotheses, but to show the full
range within which the estimetes might vary, depending on whether "high" or "low"
assumptions were retained. Thus, it appears that if the "high" assumptions had
Leen used systematically in the successive calculations in tables 1.1 to 1.5,25/
total training requirements would have been asgessed at 843,000 for engineers and

selentists and b million for technicians, i.e., respectively 2.1 and 4.0 tinmes

ﬁﬂ/ The higher estimates are based throughout on the higher ratios and growth
rates presented in the text. The lower estimates are based on the lower
ratios and growth rates, except in the case of technicians; the ratio of
D¢7 techniclian per engineer and scientist (as in Belgium and the United States)
is lower than the average ratio currently prevailing in developing countries
and its use would have ylelded s figure representing & decrease in the stock
of technicians in 197% as compared with 1960. This was considered unrealistic
and a ratio of 2.5 corresponding both to the average ratio used in the
calculations and to the ratio found in the USSR was used.

[on.
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higher than those presented in tables 1.4 and 1.5. On the other hand, the use of
"low assumptions would have ylelded 169,000 engincers and scientists and 309,000
teclmicians, i.c., respectively 2.5 and 3.2 times lower than those in the tables.

In other words, depending on which of the admittedly rough = but reasonable =~
assumptions presented arce used, cstimates of the training requirements for engineers
and scientists appear to vary by a factor of sbout 5 and those for technicians by

a factor of approximately 13,

67. For the purposes of the present report it was thought preferable to present
agverage cstimates rather than the widely divergent estinmates produced by the use of
high and low ratios. It must be remembered, however, that in the present state of
knowledge o plausible casce could probably be made for any estimate within the wide
range Jjust indicated. This shows the difficulty of arriving at any realistic
wshimate of training requirements for industrializstion in the developing countries,
and the nced for improving data on the current situation, future prospects and
desirable targets to be attained both as regards the proportion of engineers and
seientists in the industrial lobour force and the teehnician/engilneer-seientist
ratio.

68. In spite of all these reservations, the figures presented here are gipnificant
in that they show the tremendous task involved In training the new engineers,
seientists and technicians required. Clearly, this will require, in addition to
the mobilization of all resources that can reasonably be made avallable in the
developing countrics for this purpose, o major effort on the part of the
international community in order to help these countries in overcoming the technical

and financial difficulties that such o large-scale training programme would raise.
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Iv.  REGUIREFMEFL S 0D Rle MMEIDATTOWD

() Tutormer oo Reauairoment s

y

P Maek propaoss b been mede recon y o lefininge veriow approachen to the
detersingt ion o the veguaivenent,: of technlen] personnel resaltir tron
Tuduetrializcet fon, However, sueh till reneing Lo be done to fmprove the bacic
informat ton that 1o needed in crter o neke thege ertimater, and to obtain o clover
Lisichr Into the gpoecifice Lmpoet o verinw tfoetore m techniend personnel
reguirements anag into the broad futerrels iong belween edueat fonal and training
development end oconcmle ond sociol dovelopment,

fixn In the Jdevelopinge countries, e chiet need o Por more adegquete date on the
Lrbour force, fte JMioteibuticn b branches of ceononie cctivity snd gpecific
industriel sectors, the proportions in key oceupstionel catcesories (e.e, engeinecrs,
Solent oty mereyrementy technicionn, os well ac other catepories needed for the
plaraiings el fmplementation of industriolisot bon progeaemes ). Totormetion on the
aprec and pex distritveeion of the Lobour toree, m Lta peogmraphic distribut ton and
on mobility trents e cqually encential. The stracture of wegees and salaries sand
other dnecent lves shiould be exoaendine?d when concideringe the coopes o carrent
imbolaneen Lo the gupply and demand of tredned ond edueatoed pergonnel.  Finelly,
data groul i be obtained on the cducetionsl and trainiye characterintien of workers,
particularly fn key oceupnaticpg, ond the sutput of the cdueat Lonel and brainiugg
syaten shonl! Le measured trom the stendpeint o ite adequaey Lo meel the
quanhitative aal quelitabive necds ot fndbatrie Licst Lo,

(L. denmges aud Labour foree carple curveys vrovide mach AU the intormetion
recquired on the labour torec,  However, cooncmic anolyees il L aleo need Lo be
conctieted inductyy by dindustey with 2 vicw ty obtadninge the letailed intormation
required inoordler to relate requirvements for technieal veresomiel of the higher ol
intermediate levels Py specitic typee of product fon, teehnolopien need, cedle of
urtiertakins, ete. For this parpose, eatoblichment inendcies sre on indispensable
tacl. Their use is of a three-teoll vetare. In the fivst place, they arve nn
indispencable complement of the cenpus throgsh providice inCormetion Por the

inter-censur period on the structure of the Labour toree (Tte size and digtribation

/..
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over the different activities, cccupetional and educational charscteristice, ete.)
end the changes thereof over time. Such information is egsentiel to long-term
torecasting, since it represents the basic dete to be used ar a starting point.
Moreover, establicshment inquirices are a convenient 120l for pathering inf'ormatlilon
because o' the ease with which cuestions about particular problems can be
incorporated in them, and because their limited scale means thet their results can
be processed rapidly. In addition, through such surveys information can be
obtained about the views and expectations of' management with regard to future
manpower demand.  Althouph such information is not usually reliable for the medium

and long term, it can provide useful indications about short-term prospects.

(b) Recommendations Por Developing Countrics

~ry

O, Governments should set up systems for the periodic review, preferably annually,
of the requirements of personnel for industrialization. The resulis of thie

review should be intepgrated into the over-all lonpg-term planning for human

regsource development. In parlticular, since educationnl plans involve long periods
of time for their execution a system of rollingm adjustment should be envisaged in
order that education and treining plans arc not over-ripid bul adjusted to enanging:
circumptances,

3. Within the limits of available resources countries chould endeavour lo train
ceonomiote and stalistlcians with a good knowledge of manpower and educational
questions, and set up thelr planning organization units specializing in the
analysis and f{orecrsting of the patterns of iraining and education required for the
process of' industrielization.

Th, Steps should be taken to collect more adequate educational, occupetional and
industrial date and to conduct econcmic analyses industry by industry for the
purpose of determining hipgher and intermediete-level personnel requirements and for
improving the statistical basic for the fexmation of forecasts, projections und

targete,

(¢) Recommendations for International Orgenizaiions

75. The international agencies concerned should pursue:
(1) The study of methcdnlogies uppropritte to the forocasting of the

requirements of poreenncl for industriaslization in countries at different

/e
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(i1)

(iii)

levels of development. Inter-country comparisons of patterns of growth
should be established, as far as possible based on past experience and
what is known as regardé future trends of the use of different types of
skill and knowledge for industrial purposes.

The improvement, and development at the international level, of tools and
techniques needed for work in this field, including research for the
development of an international educational and training classification
system; for the improvement of quantitative indicators of, and techniques
of analysis for, human rescurce development; for the determination of
relationships between educational and occupational categories and between
occupational structure and employment in given industrial sectors; and for
the identification, definition and standardization of data necessary to
be collected from countries, and internationally, for this purpose.
Measures to aid countries by technical assistance and other means in the
training of people to undertake the necessary national surveys, in the
analysis of the results, and. in the study of trends relating to the demand
for higher and intermediate-level personnel and educational and training
qualifications. Arrangemenﬁs should be made for the international
dissemination of the necessary knowledge and techniques through seminars

and clearing arrangements for information and publicatioms.
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CHAFTER 2

AVAILABLE FACILITIES IN DEVELOPING COUNTRIES FOR THE FDUCATION
AND TRAINING OF TECHNICAL PERSONNEL

I. INTRODUCTION

76. This chapter is concerned with existing facilities in developing countries for
technical education and vocationai training in the light of the requirements for
technical personnel for industrial development. It must be emphasized, however,
that considerable difficulty has been encountered in endeavouring to establish a
comprehenéive picture of existing training facilities even for a limited number of
developing countries owing to a number of fa.ctors.l

77. An over-all but unavoidably incomplete picture, as far as facilities within
the educational system are concerned, is given in the various volumes of the

UNESCO publication World Survey of Education.g/ Tt is not possible, however, in

such a publication to cover qualitative, as well as quantitative; aspects. It is
also not possible, for reasons of space, to include all quantitative Jdetails -
such as number of schools, their location, workshops and laboratory facilities,
machines and other equipment. Global enrolment figures, even if avéilable, do
not permit an answer to the question of adequacy.

78. Moreover, the World Survey does not cover the training facilities which exist

outside the educational system and sufficient information is not available on these’
facilities to complete the picture even on the quantitative side. One of the
reasons for this lack of information on facilities for training outside the
educational system is the fact that there is frequently no arrangement within the
countries for collecting and analysing information from enterprises and other
bodies which give or organize training outside the educational system. The task,
in any case, is not an easy one since training in plants is very often organized

on an ad hoc basis and is not always continuous.

l/ In preparing this chapter, consideration was given to obtaining information
through the questionnaire to the Governments. Owing to lack of time, this
method was not pursued. Moreover, the information could not have been
obtained on training outside the established educational system,

2/ Published periodically by UNESCO.
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79, An additional problem encountered is the fact that no internationally
recognized clagssification of types of scheool and trainlng institution exists which
would have permitted the collation and comparisou of information on an
international basis. Some work has already been done towards the establishment

of such a system, the classification belng based on che length of the course
offered by the school or traeining institution. Account is also taken of the
length cf prior education or training required. The work has not yet progressed
far enough, however, to allow adequate interpation&l comparisons to be made, even
1f the necessary informgtion were available.z/ Moreover, even when detailed
quantitative data are available 1t is very difficult to evaluate the quantity of
the education and training provided and yet this is the core of the problem.

8@. Although information is available as far as technical education and vocational
training are concerned on the humber of hours of instruction and length of courses,
this information alone does not give an acccunt of the bepefit derived from
instruction. ‘the number of hours alone is no creterion of either the quality of
quality of the work done in the course, but it can be taken as an indication of
the time that the student is in contact with his teacher, and as such can possibly
be regarded as a measure of the facilities available for dissemination and
absorbing of knowledge by direct contact. It is quite clear that in those
countries where early specilalization takes place, ‘the number of hours devoted to
formal teaching are generally wmuch greater than in some other countries where
there 1s less specialization. Also it is evident from the details of the various
curricula supplied that the proportion of the total time devoted to laboratory
and/or drawing-office work varies considerably between the countries, and in some
2ases between the different branches of engineering.

81. On paper at least scme countries would seem to possess adequate facilities to
meet the requlirements of thelr expanding industries, but these very countries meke

great efforts to improve the quality of technical education and vocatlional training.

2/ The UNESCQ recommendatlion concerning technical and vocational education refers
to the desirability of promoting the systematic application of international
norms relating to one or other fleld of technical education, such as systems
of units and scientific symbols.



/3901/Add.1
English
Page 37

In other countries enormous efforts have been made durlng the past years to
increase the number of technlcal scheols but without a conenmitant effort to
maintain or improve the quality of education they provide. Other countries have
established or developed facilities for training in enterprises, in an éffort to
provide the trained manpcwer they require, but the necessary close co-ordination
with existing facilities has not always been arranged.

82. In addition, the datu availuble on the various'categories and levels of
skills required are often not sutficiently comprehensive. Over-all estimates

need to be given by branch of industry, geographical location and, if possible, by
occupation 1t plans for the creution of schools and training facilities are to be
realistic. As the case study on the forest industry in Chile (Annex A to this
Chapter, Purt three) shows, it 1s necessary to make a more detailed investigation
to reach a religble estimate.—

83. 1In spite of the fact that it has proved to be impracticable within the limits
of this study, to present a comprehensive picture of the adequacy of existing
facilities as a whole, the survey of available date has confirmed that, in many
developing countries the existing facilities are patently insufficient to meet

the needs of large-scale industrial development. While the situation is better

in some countries, it is nct yet satisfactory and'much remains to be done in order
to assist the process of industrislization. In the following paragraphs, an
attempt has been made to identify certain patterns and to arrive at conclusions

applicable to developing countries in general

II. INFORM/TION ON EXIOTING FACILITIES

84. The developing countries have in recent years made enormous efforts to
establish, reorganize or expand their systems of technical education and voecational
training. Scme of them have already made fairly exhaustive reviews of these
systems and others are weli oh the way to implemenfing the action which the

reviews have shown to be necessary. Frequently this work has been carried out

with the ald of international agencies or of other countries.

E/ See 8lso Annex D to Chapter 1 in Part Three of this report.
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85. The eriteria by which systems of technical education and vocational training
should be assessed are set out in two international instruments adopted in 1962
by UNESCO and ILC. These instruments are the recommendation concerning technical
and vocational education and the recommendation concerning vocational training
which were adopted respectively by the General Conference of UNESCO at its twelfth
session and the General Conference of the Internatiqnal Labour Organisation at

its forty-sixth Bession.é/
86. Attention has been drawn in earlier paragraphs to the inadequacy of
quantitative information on existing technical education and vocational training
facllities. If developing countries are to have a comprehensive picture of the
existing facilities of all kinds and plan for future development of these
facilitlies, they need some means of collecting and analysing the appropriate
information on training, wherever given. In addition, as a by-product of such
collection of data and provided a recognized classification of faclllities is
followed, it will also be possible to make international comparisons which will
help countries to evaluate their efforts by reference to general practice.

87. The available information includes data relating to several developing
countries on: the number of vocational training institutions by type - second
level - (Table 2.B.1); enrolment in vocational secondary education and ratios to
total secondary enrolment (Teble 2.B.2); similar ratios as: above by students' age
groups (Table 2.B.3); secondary vocational enrolment per/l,OOO total population
(Table 2.B.4); students/t%gchers ratios at the vocational second level

(Table 2.B.5); facilities for skilled workers, mainly outside the educational
system/(Table 2.B.6); enrolment in third level education and ratios to the country
total population (Table 2.B.7); uumber of englneering degrees or diplomas granted
in universities or technological institutes (Table 2.B.8).§/ As mentioned before,
these are not sufficient for an answer to the question of adequacy. Moreover, the
survey showed that data concerding size of school buildings, workshop and

laboratory space are not in general avallable.

2/ IL0, resolution concerning Vocational Training and Technical Education,
Official Bulletin, volume XIV, No. 3, July 1962, and UNESCO International
Recommendation on Technical Education, UNESCO/ED/183, Paris, 31 October 1961,
and UNESCO/ED/183/add.1, 1962,

6/ See Annex B to this Chapter contained in Part three.

/...
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88. Data contained in the tables mentioned above are not intended to convey
norms. They show that in most of the developing countries secondary technical
education has been in the past and still is in many cases insignificant by
comparison with general secondary education. In countries where the increase of
vocational education is substantial this is largely due to an extenslve development
of commercial education with which this report is not concerned.

89. & study of the rate of increase of technical secindary schools by comparison
with that of the general secondary schools showed that no general trend was
discernible. In some countries technical and vocational education in full-time
schools has grown much faster than general secondary education, in others the
reverse trend could be observed. In the Philippines for example, the increasge

in enroluwent in technical schools for the period 1957-19G0 was 79.5 per cent,
whereas enrolment in general secondary education increased by only 6.l per cent.
In Paokistan the increase in both branches of education was approximately 12 per

cent for the same period, and in Erazll the situation is characterized by the
following table.

Table 2.1

Brazil: Full-time secondary

General Secondary Technical
Year No. of Schools  Eanrolmen’ No. of Schools Enrolment
1949 1,766 360,271 e 15,086
1951 2,190 405,049 421, 17,013
1956 2,Th6 619,019 Lo2 17,504
1958 5,308 761,740 426 19,835
1961 4,015 960,489 419 30,759

Source; UNESCO World Survey, Vol. IV and UNESCO Statistical Yearbook, 1963.

90. Thus the total number of technical schools has not grown since 1949 and the
ratio of students in technical schools to those in general secondary schools has

decreased from approximately 1 : 24 to 1 : 31l. But these figures do not take into

s
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secouat the sigonlticant development opff AENAL which consiats of oomlxed system of
tralniog at schools and ot enterprises undeyr the sponsorship ot edueation and

/

' - {
natlonal Cederations off lodustry.—

IIT. ORGANLZATION WND ADMINTATRATTON

Il It 1s appropriate that responsibllity for technical educatlon and training Lo
veated in dlfferent minfstries, where each g responaible for trainlug In cleanvly
defined wdJor sectors of the economy. Lt La necessary that their arean of
technleal cempotence anl respousibility be clearly deflined, whether they be
geparate minlstrles, Jdepartments within a minbutry, or provineisl authorities, to
avold duplication of etffort and wagte of scant reascurcen.

92,  In=nervice bralnlog olben takes place withoul preper control of stoandards

and performance; ifndividual responsible ministrlies should take steps to rectily
thios. Other forms ol training are carried on by & varlety of authorltlen without
co-oxdination of action as a whole. Nor is there always the necessary close link
between the suthoritles responslible for technlecal educativn and vocatlional
traluing and those responsible for, among other things, ecomomic planning, manpower
policy and the employment altuation. In addition, there 1ia frequently no provision
for the nocesgary collaboration with und by iladustry itself. . Internal
admlotatration 18 often reandered cumbersome by complex pracedures.  Where gimple
rules of admlnistration and Lu partlcular gsufficlent delegation of responsibilitlen
arve obnuevved there are few problens.

V4.  In come case, schoel budgets are not Clxed betore the inanclal year dbeglng,
go that for the rirst few mouths no expenditure Lo posgible.  flthough this former
case muy he rare, Lt does frequently happen that oven when budgets are fixed and
approved, the dircctor or adminlotrator of the school cannot ineur expendliures

for todividual Ltems without reference Lo other smathoritles.  Schools, thevefore,
aoften resort to production work to make a little extra money tor thelr budgets.
Though the practical experlence goalned by the pupily may be uselul - 1L the worlk

done 1g of o level of complexity approprioate to the stage of thelr progress - the

7/ See Nnnex B to Chapter 3 contained in Part three this report.

/...
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amennt, of time that must be spent for such productive work to be flnuncially
roewvarding Inocut ol proportion 1o the pedagopleal benefits obtained by such

methiodin .

i, In additlon the cumberseme nature of ffonncinl administration ofton lewds to
wintesirable delays tn payinge teachers' saluries. The congequence is Lhat teachers
will try to tind other Jobs alongside their Leaching - a very famlliar phenomenon
in nany of the developing countrles. While there can be no objection in priuvciple
to part-time teaching, 1t must not be on o seale that 1s detrimental to offective
inatrucetion and eduvation.

9. In many cased, the guthoritles responsible for techuical education and
vocational tralniug do not yet have the means to set stondards of performance and
achlevement and to control their application. /s far us the schools are concerned,
this problom may be partlally solved by the establlishment or epproval at & national
level ol rcurricula, and in some cages even of oyllabl, when netlional examinations
are gset. But this 1s not always done and for vocational training outside school
the problem of setting appropriate standerds und controlling adherence to them is,
in many countries, acute. Jyotems of ingpection both for the schools and all the
various forms of vocatlonal trainiug are frequently inadeouate or, in the case

of training outside the educational system, may not exlst. Where inspection
gervices Jdo function thelr activities frequently do not include the complementary
and very lmportant functlon of providing the necessury guldance und advice to those
organising or pglving training. liven 1if the function lu envisaged the necesaary

tralned staff, reference material and documentutlon are not always avallable.

LV, TEACHERS AND INSTRUCTOR:I

9G.  There ts an neute shortnge of well-trained , competent teachers and thio
shortage 16 probably the greatest obustucle the developlng countrics have to
overcome.  Thelr number needs to be increcused substantielly. There is, In many
countries, too nuch part-time teaching ln schools and trainlng lnstitutlons and

many teachers and ingtructors are not sufficilently well-qualified for their work.
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97. Not all countries provide tralning for teaching staff and the courses which
do exist tfor them are not always fully comprehensive.é/ Sometimes, for instance,
they cover only teaching techniques, sufficient account not belng taken of the
almost certaln need for further theoretical and technical training. Frequently
persong who give training in enterprises are not given any tralning for this
gpeclal kind of work. These are examples of common shorteomings obsexved with
regard to teaching stattf of all kinds.

98. A number of developing countries in recent years have, huwever, established
gpecianl tralning establishments for teaching stalf, frequently with the anssistance
of the United Nations Upecfal Fund. EFTA projects have also been devoted to the
training of ingtructors Ln particular in the agricultural ludustries. In thege
countries, the gituation has lmproved considerably as a result, but is not yet
fully satlsfactory. There remain, even in these countries, let alone the others,
large numbers of inadequately trailned teaching personnel. The problem is
evidently more serious still in countries without such facilities at their
dispossl, elther locally or abroad.

99. There is, in addition, clear evidence that some of the resources now being
used for training technical teachers and instructors for schools and training
institutions are not being used to the best effect. In many cases the best
elements are not attracted and cendidates without the desirable entrance
qualifications often have to be accepted for training. In addition, there is
consilderable drop-out during the courses given for teaching staff and many of the
persons who Jdo complete thelr courses dv not continue as teachers for wny perlod
of time. This situation is largely due to the inadequacy of the aalaries and
conditions of service offered to teaching staff in training institutions, by
comparison with those which persons with equivalent qualifications are able to
obtain in industry.

§/ Some indications regarding avallable facilities for instructor trainiovg
mainly outside the aducational oystem can be found in Annex B, Table 2.B.6,
Fart three of the report.
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V. OYSTEMATIC TRAINING BY ENTERFRIBES

100. A number of Jdeveloping countries have, in recent years, established schemes
for systematic training by enterprises and the quality of the active labour force
has thereby been improved. 1n addition, such schemes have enabled young persons
who could not afford to stay on at school or attend a training institution full-
time to gain technical qualifications, for instance, through systematic
apprenticeship. This training is mainly for workers but has ulso been used for
training technicians in certain fields; as o general rule the in-plant training
is supplemented ty theoretical instruetion given in a technical school.

101. The pattern of systematic training by enterprises is far from general,
however, and it is obvious that insufficient use is belng made of the potential
regserve of technlcal manpower represented by those already in employment. Where
the training does exist, moreover, 1t has very often not yet reached the desired
standard. The new vocational training services established in recent years,
particularly in Latin America, have however made u very considersble contribution
to this end. This has been due largely to the setting and application of
standards of tralning under thelr auspices, and to the organization of facilities
for training teaching staff both for training institutions and for the enterprises.

VI. PRIMARY EDUCATION

102. The level of general education required before technical education can be
effective 1g rising steadlly. The study has shown that, in a large number of
Jdeveloping countries, it has not yet been possible to provide all the population
with the general education they require as a busis for technical education and
vocational training. Whereas in the industrialized countries general education
{5 compulsory until the age of 14-16, that 1s for a period of eight to ten years
1f not more, most of the developing countries as yet are able to afford only

aix years. Moreover, the losses in primary schools are enormous and, in some
countries, quite large numbers of children still do not go to school at all.

103. By comparison with the industrialized countries, pupils in similar educational
institutes of the developing countries tend to begin pure vocational training, or
specialization for particular skills, at a much earlier sge. The results are

v
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unpatliotactery, partly because the technieal und vecatlonal schonls often have te
anke good the deficiencien of privury acheel instruction and partly because the
pupd Lo are net ol or mature enocugh.

LW, In addition, {n aplte of the strenwous and determlned literacy campalpns
crgantzod fn leveloping countrles, qulte considerable numbers of adult workers
are semi= or compleotely Llliterate.  They require at leuwnt the elements of
Literavy, however, (f they are te be enabled to learn a technical occupatlion and
ke bettor une of thelr inherent ablitty. Ao indleation of the magnitwie of the
problem fnvolved Lo glven in the tuble which follows and which showa the
percontage of {1 literate adulty 1o a vunmber of developingg countrlies at the dates

¥

'}"
fadionted =

Table .\, 2

AR AR

P'eveentiyge off LlLliternte Adults fn deleetod Countrien

Coeuntry Percentage
Rollvin (1ue) ce

Mo laya (L9sT) by
Tndla (1961) 5.3
Tran (1961) 80
Palefatan (L01) Bh.r
Fhilippinea {19s7) b
Swdan {1900) GO

Jourees  UNEACC Jordd sluevey, Vol IV and UNEACU ctatlaticnl Yearbook, 1963,

Tasiagse:

VIT. QUIDANCE

109 o many ot the developipg countrdes there in a declded tendency of students
to ook employwent, In adminb:teative or elerfonl work, although they may have been
tratned fuon techntfeal fleldls  An v result the technical education and vocational

tralontog they have received are not used to the best advantege. Moveover, the

9/ UNEACO, Wordd Campaign for Universal Literaty; document submitted to the
Beoonowle and doelal Council, B/3771.

[one
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prestige attached teo the traditional lideral studies such as law, literature and
philosophy makes it very Jdifficult for techunical studies to attract the more glitfiad
students.  Taneorance of the poasibilities and satistaction to be devived from
skill and competence aug v orattswan or technician often pre ot yveutbs from
epgaging In a technlcal course. Morecver, tholr whole bucke. -l 1s often alien

te the attitudes valued in 4 techoological society. Children in fndustrialized
countries nowvadays grow up with a cousiderable background of technical information;
in the Jdeveloping countries lack of suel u bavkground presents o sorious handicap
it ehildren are to be interested in a technleal carcer for vhich they may be well
sulted. The curvey has shown that there is a serious luck, in many Jdevelopiug
countries, of the necessary facllities for giving young persons luformatlon about
the types ol' career which mdy be open to them and for providing thom with the
vacational gutdance they should have before commencing trainlog for thelr future

vecupation.

VILT.  RECOMMEND: TTCNS

106. The tolloving recommendations are suggested for future action 4n the light

of the results of the stuldy:

r+ to Governments of Developling Countries

(a) to establish some means of collecting end analysing comprohensive
information about existing technlcul education and voentional trainiug
facilities, a9 o basis for determining what further action may be

neceasary to develeop these facilitles in the light of manpover regqulrements;
(b) to arrange for the data svailable on the various cateporioes of skilla
required for the purposes of accelerated industrialicetion to ve broken

down into the necessary detail, in particulur by branch of iodustyy,
geographic location and occupation;

() o assess at regular intervals the sdequacy ¢f thelr existiug facilitles
for technical education and vocational training Lo the light of the eriteria
set out in Chapter 3, with particular regard to the common shortcomings to

which attention has been droavn in Chapter ..
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B.

to the International Organizations

(a) to assist, as_required, in the implementetion of the above
recommendations and particularly to aid Govefnments in assessing the adequacy
of their technical education and vocational training systems;

(b) to collect, analyse and communicate to countries, informetion on the
general and technical orgenization of technical education and vocational
training, in both developing and elready industrialized countries;

(c) to promote the exchange of information on technical education and
vocational training as well as the comparative study of such information and,
for this purpose, to pursue their efforts towards the establishment of a

recognized classification of types of school and training institution.
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CHAFTER 3

SYSTEMS AND METHODS OF TECHNICAL EDUCATION AND VOCATIONAL
TRAINING FCR TECHNICAL PERSONNEL

107. This Chapter is primarily concerned with trainingé/ for industry, both large-
and small-scaie. Since training ‘for small-scale industry has certain
characteristics, further discussion of that subject is included in Annex A to this
Chaptver. The special aspects of training in management functions for higher
administrative and managerial personnel are discussed in Section E of the Chapter.
The preceding sections cover training for this category of personnel only in so
far as training in technical, as distinct from functional, qualifications is
concerned. The remarks on methods and systems contained in this Chapter refer to
training for commerce and service industries which contribute to the growth of
industry. The discussion on training for one sector, howevef, needs to be
considered in the over-all context requirements of the economy and the training

network of the country as a whole.

I. OBJECTIVES OF TRAINING

108. One important consideration with regard to technical education and vocational
training is the need to maintain a balance of conflicting factors, such as
vocational specialization on the one hand and the cultivation of broader interests
on the other. The latter will be taken into account in considering the more
specifically vocational aspects with which this Chapter is concerned.

109. Educators and economists need to have a clear grasp of the objectives of
training, particularly in regard to vocational training, if the necessary
arrangements are to be made for efficient and properly co-ordinated action
concerning systems and methods of technical education and vocational training.
These objectives ¢f training emerge from the analysis of needs for trained
manpower, as indicated in Chapter 1. For the purpose of determining the objectives

;/ In this Chapter, "training" covers all forms of preparation for employment
within the framework of industrialization and includes, among other things,
technical education, vocational training and management training.



E/3901/Add.1

English
Page U8

of training, however, it is necessary to break down the data on manpower neecds

8till further to ascertain the exact levels of qualification and the content at

which training should aim for these levels.

110. Az regurds the levels of gralification, the distinction is usually made

between trree main categeries of technical personnel: skilled werkers, technicians

end engineers. In practice, this is not sufficient from the viewpoint of

orgenizing training and this leads to the following classification of personnel to

be trained:

(1)

(ii)

(1i1)

(iv)

gsemi-skilled workers, whose short-term training involves the

acquisition of spe:ialized manual skills and limited background
knowledge;

skilled workers, who receive a broader range of practical training

and the scientific and technological knowledge required for the
occupations involved;

foremen and supervisors, who have been trained and employed as skilled

workersg, who require further training of a functional nature covering
such aspects as organization of work and human relations and who may
also require further technical training and/or general education;

assistant technicians who, after being trained as skilled workers

or the equivalent, have received additional technical training lasting
two or three years; such training covers mathematics, scientific and
technological knowledge, experience in research and technical operations
and in the preparation and supervision of work and production, including
the use of appropriate apparatus and instruments;

technicians, who have received full secondary education and specialized

technical education lasting one to two years and emphasizing construction
and drawing skills;

engineers, who have received full secondary education emphasizing
mathematics and the sciences and who have received three to six years of
higher technical education in a technical instivute or at the university

level,

111. As regards content, the fundamental objectives of training may be defined as:

(1)

the acquisition of the mathematical, scientific and technological

knowledge required for understanding end, in some cases, innovating

/...
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the principles underlying the construction and functioning of machines
and instruments;
(ii) the wequisition and development of mmipulative and practical skille
arpropriate 1o the level ot traiaing requiroed;
(iii) the adaptation of trainees to the conditicas off work in enterprises;
(iv) adaptation to standsrds of industrial cutput, particularly as regards
gpeed and quality of' preduction.
It is evident that the specitic nature of these objectives will depend iu ench case
ot the occupation involved and on the circumstances in vhich 1t Is practiced.
1L2. The trainiung objectives naturally uced to be counsidercd within the {ramework
of the buasic over-all objectives of a natiovnal trainimg policy. Such a policy
must provide for young persona, and adults who so desire, to have the means of
acquiring the knowledge and skills which are indispensable for practising an
occupuation. This means that it is essential to esinblish Jdiversified teaining
facilities which, in addition to providing troining of the content and for the
levels required in employment, will be accessible and available to all throughout
vorking life. It is usually necessary, theretfore, tor these facilities to cover
the initial training of young persons; the training of unskilled adults to
qualify them for employment; the further training of persons alreudy in employment,
either to improve their qualifications for the work on which they are enguged or
vith a view to promotion; and the retraining or conversion training of adult
vorkers for a new occupation, when the change is necessary or desirable for
economic, technical or personal reasons.
115. It is clear that the general objectives of tralning mentioned above have not
been achieved in many developing countries. It is also not possible to achicve
all the ohjectives since they represent the ultimate goul of a traihjng policy
and can only be realized progressively. Lt is cquually evident that progress in
realizing these objectives is dependent on factors such an development of
educational sectors (other than technical education) the present structure of
industry, the rate of growth of the economy and industrialization and the evolution
of production techniques. Thus, it is necessary to take into gccount not only the
needs but also the position in the other economic and educational sectors concerned

In establishing priorities for achieving these objectives.

/...
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114, It would appear that the essential problem ls not simply to develop btraining
facilitieg to the maximum, but to ensure that they are adapted on a continuing
basis to the evolving needs both of the economy and of the labour force.

115. In connexion with tralning for small-scale indugtry, 1t willl for Instunce be
necesgary to take account of the need for this training to be Llinked with an
over-all programme for the development of the gsmall-scale industry sector. tmall
firms are ln partlicular need of regular guidance and counselling in the
;technological, economis and social spheres. The tralning schemes should
gtherefore be supported by a scheme of Lladustrial extension service adapled to the
;needs of the industry concerned, with a view to ensurlng, among other things, an
- appropriate place for small-scale industries alongside medlum- and large-scale

enterprises.

IL. TRAINING SYSTEMS

116. The conslderable diversity of training systems is due to the large number
of factors which Influence them. It is possible, however, to distinguish three
main types of training systems for the purpose of analysing the characteristics
of such systems and thelr effectlveness for a programme of Lndustriulization:

(1) OSystems of an institutional character, L.e. when training Ls given

in institutions organized for the purpose. These institutions may

exlst both within the framework of the general system of education,

in which case they give technical and vocational education which usually
comes under Minlgtries of Educatlion. The institutions may also exist
outside this framework, in which case they are centres for basic or
further tralning which may be established by the GState, by employers'

or workers' groups, or by other organizations;

(11) Systems of in-plant training, in which training is glven maioly i

enterpirises, possibly in premises apart from and including the shop
floor; it includes apprenticeship and the further tralning of workers
and cadres;

(11ii) Combined Systems which combine training in an institutlion and training

in an enterprise, und which take various forms.
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(a) Institutional Systems

117. In most of the developing countries, schools for technicel education and
vocational training are an integral part of the general system of education and
these are invarlably patterned on the experience of the industrialized countries.
118. The variety of different schools is commensurate with that of the systems

of education and it would seem that no amount of systematic presentation or the
use of classification syrkels at Lheir present stage of development can scri the
vast complexity of 200 school systems into neat comparable groups. Detailed
discussion of exlsting types and ccmparisons ls not possible at this stage. It is
possible to refer to this In a general way only and the conclusions arrived at
should be interpreted with cautlon.

119. The titles used for the schools are varied und often cover different things
in different countries. The term, "Technical School" in some countries, for
instance, embraces establishments providing commercial edacation, whilst in others
it refers only ‘to schools in which the mechanical and Industrial arts or applied
sclences ere taught. However, in apite of this variety of names and the
differences in length of courses, some basic pattern of school training can be
discerned in most of the countries. TFirst, these schools require the completion
of primary education for entry - some even require an examination, but in general,
selection does not seem to be rigid. Since the duration of primary education
ranges from four years to eight years according to the country, the requirement
that primary education be completed does not provide much information on ‘the
level of knowledge and skill attained. While the curricula of primary schools
often do not contailn vocational subjects, some primary schools whose curricula
extend over a period of eight years do include handicrafts among the subjects
taught in the last years. OSometimes the general education given in the primary
schools 1s inadequate and has to be supplemented by the vocational and technical
schools .

- 120. Most developing countries have vocatlional or trade schools which aim at
training craftsmen and skilled workers. They may be called arts and crafts
schools, artisan schools or vocational training centres. They are, in general,
meant to give a terminal education and, when primaery education is of limited

duration, the vocational schools also provide a good measure of general education.

/oo
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In Iran, for example, all pupils in the recently established Amouzeshgah schools
which are meant to train skilled tradesmen, starting with boys who have completed
slx years n»f primary school, devote considerable time to genera. education. The
completion certificate of the schcols does not entitle the holder to continue his
studies at a secondary schcol cxr a vocatioral secondary school. Since the course
is normally three years' duration, boys complete their training in the school at
about sixteen years of age, on the average.g

121. Technical secondary schools constitute another general category. They
usually offer a basic cycle of arvanced general education together with vocational
training in a given craft. This first cycle may be terminal; the main difference
between the training given and that given in a trade school may therefore be ‘the
greater amount of time allotted to general subjects. Examples of this type are
‘the Technical Preparatory Schools in the United Arab Republic which require
completion of six years of primary education and offer a three-year course.

122. In many cases, however, the first cycle of the technical schools is not
terminal but comprises a course of general secondary education with some vocational
or technical bias and specialization comes in the second cycle. The first cycle
may also be taken at a general secondary school - sometimes'called a preparatory
or middle school. In countries in which technical education is patterned on the
North American system the first cycle would roughly correspond to junior high
school and tle second cycle to senior high school. In Mexico, for example, the
second cycle is often given at a university.

125. In countries which have adopted the French system of technical education,

one finds the lycée or college technique, bhoth of them leading to the baccalauréat
technique. This type of course provides, in addition to practical work, a
technical education which calls for higher intellectual ability and prepares for

employment as a technician.

.

2/ Children enter primary school between 6 1/2 and 7 1/2 and in the early
stages of the Amcuzeshgah scheme have not necessarily entered an
fmcurzeskgah direct frcm primary school. The possibility of organizing
the final stage of the course in an enterprise is under consideration.
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124 . The education provided in what may be troadly called the category of technical
secondary schools has a strong component of general education, since it is meant
to produce technicians, foremen and supervisors. On the cother hand, there is a
trend towards including technical and vocational subjects in the general secondary
stream. This trend towards a broadening of the curriculum in both the technical
and the general secondary schools is encouraged by the educators, though it may
not be in keeping with the more narrowly vocational objectives based on purely
economic grounds. It constitutes one of the main issues which should be taken
into account in determining the educational and training policy to be followed.
125. Full-time technical and vocational schools exist in most of the developing
countries and, in some cases, may even be the only training system in existence.
YYhile the schools described are essentially intended to train young people for
their future occupations, they often also provide the basis for progrummes of
further training of persons already in employment. This type of long-term
education and training has a number of advantages. It can, for instance, provide
pupils with a reasonably comprehensive background of general knowledge particuliarly
in the sciences as well as providing the basis for more specialized technical
training. In addition, the institutional character makes it easier to ensure a
regular and systematié progression in the instruction. Experience has shown that
it is particularly suitable for basic training covering a broad range of skills and
lasting a considerable time.
126. Technical and vocational education in developing countries frequently suffers,
however, from a number of shortcomings. The main ones are:
(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 employment in
other sectors, such as the army or the administration;
(ii) the considerable wastage during training, which considerably increases
the cost per pupil trained;
(iii) the insufficient adaptation 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 technical
institutions; and

(v) the inadequate qualifications of teaching staff, particularly
workshop instructors.

N |
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127. The system of technical and vocaticnal educaticn is essential in tkre
framework of the general system of education. There is clear evidence, however,
that in many developing countries it will require a large number of urgent reforms
and clogser co-ordination with cther systems of training if it is to be used
effectively for a specific accelerated programme of industrialization.

(b) Higher Technical Education

128, In higher technical education there is also a great variety of institutions
with the result that it is difficult to compare the actual levels of the graduates

without more extensive reference to the entrance requirements, to curricula and
examination or graduation standards. ZEven then the similarities often exist only on
paper, because of differences in methods of teaching and in laboratory and workshop
equipment.

129. It is important to note, howefer, that in matters of internal administration,
the universities and colleges are usually autonomous and this autonomy often also
covers all educational aspects, such as programmes of study, selection of subject
matter, teaching methods and organization of classes and laboratory work. The
autonomous universities also have the right to confer degrees, though often when
these degrees are recognized by law, the relevant government authority has some
influence on the course of study - if only by having to approve the curricula.

150. As a result governmental action to develop or improve the system of higher
technical education is less direct than in the case of schools at secondary level.
Governments can and do, of course, create their own technological research
institutes but the facilities for the training of engineers in such institutes are

usually limited to a few cases of post-graduate study and research.

151. Governmental action to develop the system of higher technical education thus
usueglly takes the form of creating and endowing new facilities. International
assistance through the despatch of teachers and instructors, by the provision of
equipment and the allocatiqp of fellowships is most important in this field.

132, As 1s the case for the technical secondary schools there is strong criticism
of the products of present higher technical education in many of the developing'

countries. It is that the young engineers have too much theoretical knowledge
and too little practical experience for them to be able to apply this knowledge
in industrial enterprises. Proposals have therefore been made in Annex D to
this chepter to organize in-plant training courses for young engineers or

engineering students. These courses would be different from the pericds of

/onn
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practical work in industry that form a manual prerequisite for most of the
engineering degrees offered at technical universities or graduate schools. The
courses are discussed briefly later in this chapter.

135. It is not yet possible to evaluate the effect of such programmes but it

seems that an attempt should in any case be made to cure a recognized defect

where it arises, i.e. in the institutions of higher technical education themselves.

134. Another form of institutional training is accelerated training in centres

for adults. This system appears to be of particular interest for industrializing
countries. The essential aim of the centres under the system is to meet urgent
needs for skilled manpower and to accelerate industrialization, to adapt
manpower to technical progress, and to facilitate the transfer or promotion of
workers in employment or the vocational rehabilitation of the unemployed.

135. The system has been mainly used hitherto for training skilled workersé/ in
such basic occupations as metal and woodworking trades, building and office work.
The aim is to bring adults to this level of qualification by means of training
which varies in duration from 1,000 to 2,000 hours. The effectiveness of the
training is ensured by very strict selection of candidates, teaching methods
appropriate to the age of the trainees and the objectives of the training and

by appropriate pedagogical training for teaching staff.

135. It would seem desirable, however, for developing countries, to bear in mind
the following characteristics of this system of training:

(i) The cost of training tends to be high as a result of the quality
requirements specific to accelerated training programmes. It is
essential for teaching .taff to have had industrial experience and
for their salaries to reflect this experience. It is necessary for

trainees to receive allowances or remuneration at a sufficiently

3/ The term "skilled worker" should be understood to mean that the persons

- trained in these centres are gqualified to perform cone job at the skilled
level whereas persons who have received long-term training, for instance
by apprenticeship or in a vocational school, have a broader range of
skills and knowledge and may be considered qualified to perform several
jobs at the skilled level. (PBased on terminology used in Accelerated
Vocational Training for Unskilled and Semi-Skilled Manpower, European
Productivity Agency, Organisation for European Economic Co-operation,
Paris 1960).
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high level fop them t, be able to weet their needs as adults, who
muy be responsitie for fusilies. The initial experses involved in
sethims up the centres, und particularly those covering premises and
euipment, muy et be justitied 1f the training progruammes have to be
adapted ropidly to sudden tlustuwationg In the employment market;

(i1) the value oF wecelerated training centres has been shown wainly in
countries in which the level of industrial employment is cteadily
rizing. Their value is, however, doubtful when the rate ¢f unemployment
and under-employwent iz high and plans for industrialization are
limited in ccope and slow in implementation. In other words,
secelerated training requires cshort-term outlets for employment on
the tacls ot plans which are reaconably certain of fulfilment;

in countries in which the levelg both of employment and «f labour
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force qualit'ication are low and stagrant, efficient accelerated

training for adults tends te lead tc the unemployment of the less

qualified workers who are displaced by the better qualified workers

trained. While the intrcduction of accelerated training meay be useful

eccnomically in such cases, therefore, it does not necessarily help

to reduce the sccial problem of unemployment.
137. Accelerated training has also been used for training semi-skilled workers.
Colcmbia and Chile, for instance, have develored accelerated training programmes
at this level for textile and clothing workers. These experiments have tended
Lo shot the usefulness of accelerated training methods and to gain the
confidence of the industrialists. In principle, however, it dces not seem
reasonable to make the national budget finance programmes at this level of
training, in view of their relative benefit to the employers concerned. It is
prossible, however, for accelerated training at semi-skilled level to represent
a stage towards the training of skilled workers and to form part of the system
of troining for that purpose. In such a cage the observation just made would
not apply.
138. It would seem of particular interest, for developing countries, to mention

the organization of accelerated training centres—' for technician training. This

—s

h/ The courses often provide for the training in the centres to be supplemented
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is a relatively new development which has occurred mainly in France and Italy.
Centres of this kind make it possible to secure for key posts in industry young
people from general secondary education who cannot find employment unless they
have some technical qualifications ard who would otherwise not be alle to
secure the necessary training. The centres also make it possible to apply

at this level of qualification the accelerated training methods which have
proved their value in the training of skilled workers. By this means industry
can be provided more rapidly with the intermediate level cadres of which it is
n suck need.

139. Centres for basic and further training organized by groups of employers

or workers are very varied in type and meet particular needs. The most
interesting initiatives, as far as industrializing countries are concerned,
appear to be those which have been taken either by industrial sectors or by
groups of enterprises in order to supplement the statels general training
effort, with a view to reducing the bottlenecks due to sihortages of trained
manpower.

140. The training of workers in such group centres may be of particular interest
for small-scale industries since the enterprises concerned are unlikely to
have the resources or personnel required for organizing full training in their
plants. If they combine forces, however, the cost to each firm is reduced and
the training can be organized on a satisfactory basis. This method has been
used with conspicuous success in Japan where a substantial proportion of
enterprises consist of small-scale industries.

141. The Ttalian Institute for Industrial Reconstruction (IRI) which operates
a large number of enterprises and has established its own system for training
senior technicians, has recently taken an interesting initiative with a view
to overcoming shortages. Realizing that it would require 1,200 engineers for
the period 1964-1967 and that the national system of technical education would
only be able to provide 400 to 500 of these engineers, IRI decided to give
young technicians who had just gained their diplomas further technical training
and to change the internal structure of its labour force in such a way that

these new entrants would make up for the shortage of engineers.
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142. Similer problems exist in other countries and, in France, the Inter-
Enterprise Centre in Paris gives further training to technicians from more
than 100 enterprises in the region. Initiatives of this kind would appear to
be of particular interest for countries which are shorv of technicians or
engineers and cannot meet their needs rapidly enough with the existing

training facilities.

5/

In-plant Training=

143, The oldest and most classical system of in-plant training is apprenticeship;

that is systematic long-term training for a recognized occupation taking plcce
substantially within an enterprise. This system has the advantage of increasing
rapidly the possibilities for training, particularly of skilled workers,

without requiring large-scale expenditure on premises or material or the
recruitment and training of teachers. Because of this some industrializing
countries are tempted to establish apprenticeship legislation which obliges
enterprises to train a fixed minimum number of apprentices. Experience has,
however, srown that, if apprenticeship legislatiocn does not contain very
specific safeguards and if conditions are not favourable for this form of
training, the legislaticn is likely to lead directly to the exploitation of
young people vw..0 are virtually obliged to become apprentices without having

the assurance that they will receive the requisite training in acreptable
conditions; the exploitation in such cases varies in gravity according to the
country's degree of economic and administrative develorment.

144. A number of requirements need to be met if conditions within enterprises
are to be favarable for the development of efficient apprenticeship. The first
requirement is for the general working and safety conditions to be satisfactory.
Secondly, enterprises must be so organized that it is possible to teach there
the basic elements of the occupation. Finally, the supervisors or skilled
workers responsible for training apprentices require to have the necessary
technical and pedagogical competence. In developing countries enterprises in
the traditional industries often do not provide the necessary favourable
conditions for apprenticeship in accordance with these criteria and it would
seem desirable for apprenticeship legislation to provide for the necessary

safeguards on this point.
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145. Other safeguard provisions in apprenticeship legislation should cover

such aspects as:

(1)

the determination of apprenticeable occupations and the duration of
apprenticeship for them. These occupations need to be recognized
occupations, not just parts of occupations, and of a level corresponding
to that of skilled worker or, if appropriate, of a higher level

(for instance in the training of technicians by apprenticeship).

In the United States of America only occupations which involve at least

4,000 hours (2 years) of practical work as well as theoretical instruction are

considered apprenticeable:

(ii)

(iii)

the obligation to provide related theoretical instruction, without
which there is no real training. This obligation naturally involves
the existence or establishment of appropriate facilities for
theoretical instruction, either in the enterprise or in an establishment
for vocational or technical education. Where the apprentice attends
such theoretical courses outside his enterprise the legislation

should provide for him to do so during working hours without loss

of pay;

adequate safeguards for apprentices both from the technical and social
points of view. These safeguards should include, for instance, the
existence of a central apprenticeship service to be responsible,

among other things, for acting as apprentices' public guardian. In
this capacity it would give support to apprentices! parents and, if
necessary, take over full responsibility for apprentices from parents
who were not looking after them satisfactorily. The service should
also be responsible for receiving, listing and keeping apprenticeéhip
contracts up-to-date and for settling any conflicts between the
parties to apprenticeship. Qther safeguards should include
participation in apprenticeship by bodies representative of the various
occupations. This participation might be arranged through tripartite
committees sel up for each sector and consisting of representatives of
government, employers and workers. The safeguards should also

include adequate provision for vocational training technicians to

Jor.
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supervise technically the preraration and implementation of
apprenticeship programmes, and the organization of annual or half-
yearly examinations covering both the practical and the theoretical
training.
146, The best method of orgenizing apprenticeship in developing countries is
certainly to arrange for legislation to be sufficiently flexible for it to be
applied progressively as industry develops and the technical and social conditions
indicated above are improved. If this is not done, abrupt and generalized
application of apprenticeship legislation is likely to lead to a situation in
which it is impossible for the facts to conform with the law.
147. In-Plant training for skilled workers including apprenticeship can be
organized partly or wholly in workshops separate from production. In the latter
case ‘this really amounts to having works training centres. This system of
training is applied mainly in large establishments such as railways, petrol
producing companies, textile factories, motor manufacturing firms, metal and
chamical factories. In some respects centres under the system resemble the
centres in institutional systems of training. They vary from them, however, as
a result of the naturally closer adaptation to employment conditions and the
skill needs of the enterprises concerned. A recent development has involved
the extension of existing in-plant training schemes, which were essentially
for the initial training of workers to cover all personnel employed and with
emphasis on further training. Under this system specialized training services
are established which are responsible for analysing needs for further training,
for preparing the training programmes atid for carrying them out in co-operation
with the other departments of the enterprises concerned.
148. As is the case with apprenticeship, the development of permanent in-plant
services for further training requires the prio} existence of certain conditions.
The first of these conditions is certainly the unreserved support of management
without which training action cannot be envisaged. It may appear paradoxical
but this is a difficult condition to realize, because the management of
enterprises, particularly in developing countries, does not always give to
training problems the attention and attribute to them the importance which they

deserve. It is of course also necessary that the enterprise should provide
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acceptable production and working conditions and should have supervisory and
management staff whc can benefit from further training. If these two conditions
are not fulfilled the problems which need to be solved if productivity and
efficiency are to be improved can only be influenced by training activities
to a slight degree and improvements of another character should te made before
embarking on training action.
149. In-plant training progremmes are being rapidly developed at the present
time in highly industrialized countries. A recent report by the OECD on
techniques of evaluating the training of cadresé/ drew attention to:
(i) the considerable increasc in numbers trained;
(ii) the integration of training éervices in the enterprise, which means
that training is considered as a permanent and generalized function
of the enterprise;
(iii) the very definite increase in the funds expended on training by
enterprises; and
(iv) the large number of private training bodies which offer their services
to enterprises.
150. The situation is less favourable in developing countries where enterprises
have shown much less interest in training. In recent years, however; a number
of these countries have taken action to develop in-plant training schemes,
frequently with international or bilateral aid. This has been the case, for
instance in Brazil, Chile, India, Iran, Mexico, Pakistan, Peru, Senegal, Tunisia,

and Trukey.

Combined Systems of Training

151. The main difficulty with institutional systems of training is that, while
they are in a better position than enterprises to give instruction, they are not
in a position to provide adaptation to a working environment or the speed of
industrial work. The contréry applies to systems of in-plant training. There
is thus the fundsmental problem of how the ‘two systems can be combined, in

order to ensure the maximum efficiency of training.

é/ Evaluation of supervisory and management training methods, Organisation
for Economic Co-operation and Development, OECD Fublicaticns, Paris 1963,

/...
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152. Various ways of combining the two systems have been developed over many
years. The UNESCO Recommendation concerning Technical and Vocational Education
suggests that, when establishing institutions for such education, the competent
authorities should consider the fcllowing main systems:
(i) full-time technical and vocational education, including practical
training, provided in the school itself;

(ii) theoretical education provided by the school while part of the
practical training is obtained by periods of work in ‘the chosen
occupation;

(iii) the day-release system providing for workers to attend school for
one day a week;

(iv) +the "sandwich" or "co-operative" system under which periods of school
alternate with periods in a factory, farm or other undertaking;

(v) the block release system whereby employees are released by their
employer to attend technical and vocational education courses for
one or two short periods a year;
(vi) evening courses for persons in full-time employment;
(vii) correspondence courses;
(viii) refresher courses for persons who have already received vocational
and technical education, or for those having praétical experience in
the occupation.z/
153. The ILO Vocational Training Recommendation, 1962, recommends that enterprises
not in a position to furnish their trainees with all the theoretical and
practical knowledge required for a particular occupation should as necessary:
(i) arrange for the deficiency to be made up in training institutions
on the basis of one or more of the following: day release, release
for periods of several weeks at a time every year, alternating
substantial periods of training within the undertaking with substantial
periocds of study in the training institution, and other suitable

training errangements in accordance with national regulations;

B

7/ See para. 129 above.



E/3901/Add.1
English
Page 63

(ii) eslablish and operate joint training schemes involving the use of
their several facilities or the establishment of & common training
centre.g/

154. Scme countries have attempted to solve the problem by organizing treining
in two successive stages, the first in a school or centre, the second in an
enterprise. When this is done the trainee frequently attends the school or
centre for theoretical instruction at intervals during the perind of in-plant
training.
155. In other countries the existence of new economic structures has made it
possible to envisage more radical solutions. 1In countries with a market economy,
large nationalized sectors of production such as mines, power and transport
have been able, for instance, to organize training facilities which combine the
advantages of both systems. They have done so by establishing training schools
or centres within an enterprise or an industry, these training establishments
functioning for the enterprise or enterprises concerned.
156. In centrally planned economies, such as the USSR, the vocational schools
are closely linked with industry. Each school has a so-called "patron" enterprise
or group of enterprises in which its. pupils obtein practical experience. The
strengthening of the links between education and life, of which this association
between school and enterprise is an example, has become one of the most
fundamental principles in educational policy of the USSR Government. The Act
on strengthening the links between school and life to provide for further
development of the system of national education was adopted by the Supreme Soviet
in December 1958.
157. A combined system of training, which seems of particular interest for
industrializing countries, has been established in Iatin America as & result
of the pressure arising from industry's growing needs for skilled workers. The
common features of this system in the countries concerned may be summarized
by saying that the authorities of these countries wished to meet the needs for
skilled Qorkers by:

(i) organizing training facilities for young persons who could not attend

vocational schools and who were to start or had already started work;

8/ Ssee para. 119 above.

/...
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(ii) intrcducing programmes of cumbined training involving successive
periods of training in a school and in an enterprise;

(iii) obliging employers to accept the pupils @s apprentices throughout
their training and to pay them as such during this period;

(iv) financing and managing the system independently under the general
control of the State. The system is financed by means of a
contribution frem the employers which varies between 1 per cent and
¢ rer cent of their payrolls.

1.58. The necessary action has been taken within the framework of national
training services established for the purpose. The first initiative was taken
by Brazil when it established the National Industrial Apprenticechip Service
(SENAI).Q/ The apprenticeship service in Argentina,ig/ the National Apprenticeship
Service in Colcmbia (SENA), the Nationol Institute for Co-opreration in Education
in Venezuela (INCE) and the National Service for Training Industrial Workers in
Peru (SENATI) were subsequently established. Chile established a vocational
training service, under a slighily different form, which is attached to the
Institute for Economic Development (CORFO).

159. These bodies have been mainly concerned hitherto with the initial training
of skilled workers. GSeveral of them, however, particularly SENAI in Rrazil

and SENA in Colombia are beginning to orient their programmes towards the
further training of intermediate cadres in industry (technicians, foremen and
supervisors) and of highly skilled workers such as those in maintenance and
repair services. This extension of the objectives of these institutions, in
conjunction with their flexible nature and financial autoncomy, would seem to
make them particularly suitable for meeting the needs of industrialization.
Developing countries may therefore find it desirable to consider in greater

detail the principles governing these new training services, the way in which

9/ There is also & National Commercial Apprenticeship Service (SENAC).

10/ This service has since been incorporated in the National Ccmmittee for
Technical Education (CONET).
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they operate and the results obtained by the ccmbined forms of training which

!

they have organized.ii/

IIT. TRAINING STANDARDN AND MiTHODS

L60. The training standards and methods are reviewed in this section within

the framework, among other things, of the three over-all categories of technical
rersonnel. Cccupational safety and health are of importance for all categories
of personnel. INeglect of these will have serious rerercussions on personnel

and also, in the long run, on the industry itself.

(2) Occupational Safety and Health

161. It is evident that personnel at all levels need tc be aware of the hazards
which may exist in connexion with their work and to be familiar with the
necessary safety and health precautions. In consequence training in occupational
health and safety needs to be included in all techinical education and vocalional
training prograﬁmes for both initial and further tr=mining. In order for this
instruction to be effective. it should be linked with both theory and practical
work. It is particularly important that the instruction should be given to
management and supervisors and in general to all those who assume responsibility
for other people in industry. These responsible cadres and other personnel
should subsequently be enabled to arrange, within the enterprises, for thel
necessary training and information to be given to the workers themselves onsa
continuing basis and to ensure that the safety and health standards laid down
are observed.

162. This direct training of industrial personnel in safety and health shcﬁld

be supplemented by the spééial training of doctors and allied personnel in this
field and the establishment wherever possible of occupational health services.
By this means an important contribution can be made towards adapting the work
and the conditions in which it is carried out to local manpower in the light

of their physiological and psychological needs.

163. A further contribution can be made by government officials and particularly

by members of the labour inspectorate. In addition to their work of checking

i&/ A more detailed description of the systems introduced in Iatin America is
given in Annex B to this Chapter, entitled, "A new system of apprenticeship

in Iatin America."
/
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whether regulations are observed, labour inspectors have an important advisory
role in the field of occupational safety and health. It is therefore important
that they should be well informed and ccmpetent in this field and receive the
necessary training for this purpose. Some countries, however, have difficulty
in recruiting technical cadres rapidly for labour inspection. In such cases

a doctor qualified in industrial health and occupational medicine is often

in a position to act as expert, technician and adviser to the inspectorate or
within its framework. This will help to ensure that human problems are not
misunderstood or neglected during training for industrialization when the

tendency may be to concentrate on problems of short-term productivity.

(b) Training of Workers

164. One of the main problems to bé solved is that of achieving balance between
the level and content of training and the requirements of employment. It is
clearly undesirable, from both the social and economic points of view, to
place on the employment market workers whose qualifications do not correspond
to industry's needs. Unfortunately this is what happens in some industrializing
countries.
165. It would be therefore desirable for the competent authorities in
collaboration with all other interested bodies, to take a number of steps in
order to get over this difficulty. These steps include:
(i) determining the occupations for which national standards of
guaelification are considered necessary or desirable;
(ii) analysing these occupations with a view to the preparation of training
' programmes ;
(iii) establishing such standards and programmes, on the basis of these
analyses. .
166. In developing countries there is frequently a tendency to adopt training -
standards and programmes which are inspired by those in use in industrialized
countries. It is evident, however, that the structure of the labour force,
occupational practice and the level of generai education vary widely from one
country to another and that standards and programmes will not be sound unless
they are based on the analysis of occupations as practised in the country in

which the standards and programmes will be used. The importance of this question

/...
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is being increasingly recognized in developing countries, and action is being
taken by some of them to establish standards and programmes consistent with
their own circumstances and requirements.

167..A second major problem to be solved relates to the access of candidates

to training and to fheir vocational guidance or selection. These questions

are inter-related and are of particular importance in countries where training
facilities and funds are limited. |

168. The problem is then to obtain the maiimum return from the existing training
facilities' needs. This would mean:

(i) limiting access to the number for whom these facilities can provide
adequate training, i.e. to the number for whom sufficient premises,
equipment and teaching personnel are available;

(ii) within the limits of acceptable numbers, eliminating candidates who
do not possess adequate ability and qualifications for the training
concerned;
(iii) eliminating, during the course, the trainees who are clearly not~
capable of continuing the training to the end.
169. This is, of course, an exclusively economic and technical view of training.
It cannot always be reconciled, at least on a short-term basis, with the principle
that each member of the community should be entitled to vocational training in
order that he may fulfil his full role in society; it will be for the countries
themselves to decide on the action to be taken when the two aspects cannot be
reconciled and a choice is necessary.
170. The situation is also complicated by the fact that, in many developing
countries, very few ccmplete the full course in comparison with the numbers at
the beginning of training. This means that there¢ is an excess, which is
sometimes very considerable, at the stage of "access to training facilities' and
a shortage during the final stages of training. In consequence the problem
does not consist only of making a choice between free access to training or
systematic limitation of the number of candidates but also of ensuring a reasonable
balance between the numbers required by industry, the number of pupils and the

number for whom adequate training facilities are available.
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171. It is clear that a number of pupils in excess of the available facilities
should not be admitted and that the essence of the choice is to decide between
giving adequate training to an appropriate number of trainees and inadequate
training for a-greater number. While it is possible to accept temporarily
slightly too many'candidates than existing facilities warrawut this should be
done only in special circumstances since otherwise the risk will be too great
that all the pupils, not only those additional to the normal complement, will

be inadequately traincd. If the number of suitable candidates desiring training,
coupled with the employment which will be available, exceeds existing training
places, then the only solution would appear to be to extend the training system
accordingly.

172. Training for occupations which do not offer much prospect of employment in
the near future should also be discouraged, as it will inevitably lead to
considerable difficulties. Some countries consider training as a means of
reducing the number of unemployed when there is general and under-employment
and, from the social point oflview, training can be very useful in such cases.
The effort may however be largely wasted if an energetic employment policy is
not introduced at the same time.ig/r

173. The problem is more complex as regards free access to training on the basis
of candidates' suitability. In somwe forms of training, for instance accelerated
training for adults, there can be no question of admitting unsuitable candidates
and strict selection is therefore essential. If it is not practised the training
will not be successful.

174. The position is however less rigid with regard to the long-term training

of younger people. In developing countries there is often very considerable
diversity of general education and basic knowledge among candidates for such
training. VWhile it is certainly reasonable to reject those who are not physically
or intellectually suitable for the training programmes envisaged, it is less
certain that those whose only shortcoming is inadequate general education should
be rejected. In such cases it would seem desirable either to make special
arrangements within the framework of technical and vocational education for the

deficiency to be made up - for instance by means of special courses - or,

;g/ See paragraph 136 in this connexion.
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alternatively, to make more general arrangements to prevent such deficiencies
arising, for instance by establishing better co-ordination between general and
technical education.
175. Consideration should be given only as a last resort to the radical
elimination during a training course of pupils who are not up to standard and
then only after everything possible has been done to obviate the necessity for
such a step which, in itself, is an admission that the training facility in
question is not being used to the best advantage. Action for this purpose
would include adequate vocational guidance and selection before training
commences with a view to ensuring that those admitted have the necessary ability
and thus reducing wastage, on technical grounds, to the greatest éxtent possible.
176. Certain trainees may be obliged to drop out for financial reasons or
family troubles, unless provision is made for financial or other help to be
available in case of need. Even so there are likely po be pupils who cannot
continue in a school or training centre. If steps can be taken to provide
better links between the various training systems so that such pupils are
| enabled to continue their training while earning, then their participation in
the course will not have been a waste, either for themselves or as regards the
benefit which the community should receive from the training facility constituted
by the course. Similarly, if there is close liaison between school and industry
pupils obliged to leave school should be able to find employment without
difficulty. In such situations the training will not have been a waste.
177. Another question which should be covered by standards is the duration of
training, a question which might usefully be studied by countries in the process
of industrialization. 1In dbipg so, they may wish to bear a number of points
in mind. To begin with, institutional systems of training have been in existence
for a long time and have frequently been little if at all changed during that
period. It is quite possible that the various durations observed for different
courses within these systems date back many years and are no longer valid today,
in view of the changes which may have occurred in the content of the occupation
and the improved pedagogical techniques and facilities which can be used. In
the second place the duration, set in terms of the training programme involved,

will naturally vary according to trainees! level of general education, the type

/...
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ol training involved and the pedagogical facllities available - such as
appropriate teachlng staff, equipment and premises. Thirdly, it i1s sometimes
the practice in countries at all stages of industrializatlion to maintain
durations which are unnecessarily long. This occurs both in apprenticeship and
in Institutional tralning.

178. Standards need to be established to evaluate training and to organize
examinations. It ls generally agreed that exeminations are an excellent means
of checklng trailning, whether given in a scheool or in an enterprise. The
examinations need, however, to be based on nationally set training standards
covering both the theory and the practical work of the occupations involved, if
they are to serve thelr purpose of checking that training is satisfactory in
terms of the objectives laid down. It may also be desirable to supplement
traditional examinations with other evaluation methods such as school marks,
tests, observations and questionnaires so as to obtaln comprehensive results. If
adequate means of evaluating training are not used, it is extremely difficult
to engure that Lralning 1s adapted to the requirements of employment and to

prevent young people who are being trained in enterpriscs from being exploited.

(¢) ‘'leaching Programmes and Methods

s

179. The use of-programmes and methods of high pedagogical value will help
conglderably to secure the necessary return from training systems. Considerable
progress has been made In this fleld in recent years in developing countries.
International assilstance has been gilven in this fileld to achieve progressively
higher quality tralning.

180. The improvements in teaching methods have come about by the increasing
acceptance of various methods: experimental method, active method, use of
audio-viasual aids Integrated into instruction, the global method which is used
particularly for accelerated training and which céncentrutes all theoretical
instruction around the practical exercises and programmed instruction which
makes use of appropriate machines.

181. Similarly, very considerable progress has been made in the preparation
and application of teaching programmes as o result of the improvement in

Lteaching methods, of developments in the analysis of occupatlions and the levels

/...
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of qualification of the establishment of trainlng standards and of the increased
account which has been taken of the level of general education of bLoth pupils

and teaching staff.

182. The partlcular difficulties which developing countries sometimes encounter
in using teaching programmes and series of practical exerclses are due to a
number of causes. The use of unsuitable training programmes is often evidence
that a training system is old and traditional. While these programmes can be
improved the desired improvemenl in the quality of training will not be achieved
if action 1is noL taken shnﬁltaneously on such matters such as relevant renewal

of equipment to meet current training needs, the training of teachers, and the
acquisition of audio-visual material. 'This 1s evidence once agaln of the
interdependence of the various elements of training systems. Language problems
also have to be foced, since access to documentation is frequently made difficult
by lack of knowledge of the languages used.

185. Utxpert assistance has been extensively utilized in dealing with problems,
and in partlcular in lmproving training methods and programmes of education and
Lraining. This assistance, however, involves & risk. It tends to lead to

the introduction of programmes whlich are employed in developed countries but
which are not suitable to the needs of industrializing countries. Tor this
reason, 1t in egsentlal for teams of international experts o include specialists
in methodology who are capable of muking the necessary adaptations of programmes
to local requirements, in addlitlon to specialists in the techniques of particular

occupations.

15/

(d4) Recruitment and Training of Teaching Staff==

18L. The seriousness of the problems with which developing countries are faced
in connexion with the recrultment and troining of teaching staff is generally
recognized. These problems are particﬁlurly acute for workshop instructors and
are due Lo the conditions of employment especlally the salaries paid, which
make it difficult to recruit personnel of the required quality. It 1s clear
that these problems will become even more serious &5 industrialization develops
more rapidly as the best instructors are likely to be attracted by the greatly

increaosed opportunities in industriael employment. Problems also arise in regard

15/ The term is used here to cover hoth those who give training in training
institutions and those who give it elsewhere, for instance, in the course
of work. /
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Lo technical and pedopoeical treaining tfor instructors and are due, in many
countries, to the Law level of peneral oducation, technical knowledge and
industrial experience off coaadbdates or posts as instructors.  They are also
due Lo the shortage off the necessary training Cacilities for then.
I8, The quaiificatiom required ff teaching stutt vary according to the level
and type of training they dre reguired to give. Teaching stat'f fall breadly
into the trollowing eategeries:

= teachetrs of practical werk

- teachers of theoretical technical courses

- teuchers of general subjects.
Teachers of penerdl subjects should be tralned at the normal pedagogical institutes
or tescher training uulluﬁuu.ky
Loy Por terwchers off theoretical technical subjecty only o tfew speciallived
institutes exiets LU g eosentinl that in any programme of developing schools
for techonical education, in particenlar at the secondary level, provision will
have to be mtde Lor opecialiced motitutes.  lontry requlrements would correspond
to the completion of seevndary education, preferably in a technical school,
but aceess from general cecondory education should also be alluowed. In that
cage additional periods of practical technical instruction would be necessary
to bring the candidates up Lo the level of technical knowledge required. The
practice of appointing as teachers of theoretical technical subjects students
who have Jjust completed their own courses in technical education, while
understandable on the grounds of extreme scarcity of teachers, shou.d not be
alloved to continue. Guch future teachers should, at the very least, be given
a period of special Ingtruction in pedugogical metheds, the use of teaching aids,
etc., at a speclalized training institute for technical teachers.
187, Teachers of practical work are essentially workshop instructors. They carry
out. their dutics both in training Institutions and in enterprises. In addition
to an adequate level of educalion and training for the occupation they teach they
should have come years of pracltical experience in LU so as Lo be familiar with

the conditions in which It is practised in industry.

L/ see Chapter ., para. Y.

AR
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188. At the present time, however, trainee workshop instructors in developing
countries do not always have the requisite mastery of their occupation or
practical experience in it and it is necessary to provide further technical
training for them. Il is probable that they will also need further general and
technical education to ensure thal theilr educational and technical background

is adequate in the light of the level of training they will be required to give.
Before commencing their instructional work the& will need instruction in
pedagogical techniques, a necessity which is frequently overlooked, particularly
when the training is given within the enterprise.

189. A constent effort is, however, being made to organize & network of technical
teacher and instructor training institutes in developing countries. In Asia,

for instance, India is in the process of establishing with the help of the

United Nations Specisl Fund six instructor training institutes. Pakistan is
setting up two institutes and Cambodia one. Burma, Indonesia and Iran also

have institutes of this type. 1In Latin America, and again with the help of

the United Nations $pecial Fund, institutes or systems of instructor-training

are being established in Chile, Colombia, Mexico, Peru, Uruguay and Venezuela.

In Africa similar projects are foreseen or are in operation in such countries asg
Algeria, Congo (Leopoldville), United Arab Republic, Libya, Morocco, Nigeria,
Senegal and Tunisia. ‘Similar projects are also in progress in Europe and the
Middle mast.t2/

190. The International Centre for Advanced Technical and Vocational Training
which is being established at Turin by the ILO will be able to make a substantial
contribution to the training of teaching staff. This Centre will commence
operation in 1965 and it will be possible to orgenize on a large scale progrémmes
of further training for instructors which will involve both pedagogical treining
and periods of practical application in industry, or in Europegn training bodies.
It will thus supplement the possibilities for further training for teaching
personnel which are available on a regional or international basis with

international or bilateral assistance.ig

15/ Brief descriptions of several schemes are given in Annex C "Exsmples of
National Training Schemes for Instructors".

16/ see section VI below.

/oes
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e Education and Training of Supervisors and Technicians
g

191. Most of what has been said in the previous section concerning access to
facilities for technical education and vocational training applies also to
personnel in the categories of supervisor and technician. Hcowever, at this
level it is more difficult to define or delimit occupations as precisely as

can be done in the case of skilled workers. ©Nor is it in many cases possible
to lay down national norms and standards for technicians' occupations because
the rapid development of technology brings with it considerable changes in
functions and duties. It is therefore necessary to look a little more closely
at the actual content of the courses.

192. In addition to the category of foremen and surervisors, two groups of
technicians were referred to earlier, namely assistart technicians and
technicians. The functions of the assistant technician frequently overlap with
those of foremen and supervisors and will therefore not he separately discussed
here. The combined group of foremen and supervisors/assistant technicians 1is,
broadly speaking, constituted by those who, after ccmpleting a full training

as a skilled worker and acquiring considerable practical experience in their
craft, have followed a full or part-time course of supplementary education
providing tnem with the necessary background of underlying theory and principles,
as well as instruction in reléted subjects. Their duties usually involve
supervising the work of skilled craftsmen. Amongst other functions, this
comprises the planning, control and insrection of production in a given
workshop or unit, working out the details of a task in the light of well-established
practice, distributing work and personnel, ensuring the application of safety
and labour legislation and dealing with personnel problems. Such duties require
considerable experience and knowledge of skills, operations, administrative
practice and human relations. Ip practice, this ideal will often not be
immediately attainable in the developing countries; many will accede to such
positions without having undergone formal supplementary courses. It would be
advisable for this group to provide part-time courses by which they could
supplement both their gereral education and the background knowledge necessary
for the efficient execution of their functions. Adequate opportunity should be

provided to skilled workers having the necessary initiative to make use of such

/...
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supplementary part-time courses. The immense desire to learn and to advance
often found among young workers should be exploited by encouraging private study.
195. The content of such supplementary courses would include improvement in the
use of the mother tongue or the working language, workshop arithmetic and some
elementary science. Technical subjects should convey practical knowledge of
specific tasks and a general understanding of machines, tools and instruments.
The courses should further provide instruction in works' organization and
administration and last, but not least, in problems of human relations. The
latter subject is of particular importance to all those acceding to the position
of supervisor. In practice, the effectiveness of such supervision is often
hampered by lack of personal authority. Such lack of authority is, however,

not only due to insufficient knowledge. It can also be due to the fact that,

in certain countries, the industrial supervisor who does not belong to a family
which traditionally holds responsibility and authority in the social hierarchy
may not be recognized by the workers under him as having the right to exercise
authority in the industry hierarchy. 1In these and other countries, however,
superior education and training are being increasingly recognized in their

claim for leadership.

194. The group of technicians consists of persons who, having completed the
first cycle of secondary education, and sometimes both, continue their studies
at a full-time technical institute for training in techmiques requiring more
theoretical knowledge and understanding of scientific principles. They may also,
after their secondary education, engage themselves as engineering apprentices

or the equivalent in other branches and attain the same level by alternating
periods of practical work and attendance at the technical institute or college.
The duties of such technicians in the engineering field include the following:
working on design and development of engineering plans and structures; erecting
and commissioning of engineering equipment and structures; engineering drawing
and detail constructions; estimating, inspecting and testing engineering
Eonstruction equipment; use of éurveying instruments; operating, ﬁaintaining and
repairing engineering machinery, plant and engineering services and locating
defects therein; laboratory work, testing of materials and components, sales

engineering and advising customers.
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195. The study course for this group would, in general, have to include some
general subjects, in particular a foreign language in common technical use if
their own does not enable them to beccme and remain conversant with the
develorment of techniques in thelr speciality. The course also includes basic
sciences and general technical subjects such as applied mechanics, strength

of materials, thermodynamics and the specialized technical subjects and practical
exerclises, in particular engineering drawing and construction, covering the
chosen vocation.iz/ The entry requirements for such a course, of two or three
years' duration, need to be quite rigorous. ‘

196. Many of the industries in developing countries process agricultural products.
The oreration of such processing plants requires special skills. The duties

of a milk plant operator or foreman, for example, include the following: operation
of reception and processing equlrment; maintenance of equirment in good working
condition and supervision of its cleanlng after the daily run; in regard to

the raw material - in this case milk-supervision of the quality of incoming milk
to be processed, and the milk or milk prcducts to be distributed, through
routine laboratory examinations; heat treatment of liquid milk to be packaged

in bottles or cartons; manufacture of butter, various kinds of cheese, fermented
milk products, etc.

197. The course of study for such a group of technicians would need to include
biological and bacteriological subjects and an understanding of marketing

principles, as well as many of the subjects outlined in paragraph 195.

(f) The Educetion and Treining of Engineers

198. The training for the engineering techniciaen mentioned above will apply in
many respects, at least when curricule are compared, to the training actually
provided - with the aim of producing graduate engineers - in many existing post
secondary technical institutes in the developing countries. It must be emphasized
however that, in general, the education and training of graduate engineers in the
highly industrialized countries require a much longer and more exacting period

of study, namely four to six years.

EZ/ The question of practical work in enterprises for student engineering
technicians is discussed below, in para. 202.
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199. Entry to such a course normally requires a level corresponding to a full
secondary education with a predominance of mathematics and natural sciences.

The ratio of theoretical to ﬁractical instruction will be much higher than for
the engineering technicians. Moreover, although in the beginning of the course
the subjects are similar to those of the engineering technicians! course
mentioned in the preceding paragraphs, their treatment needs to be much wore
thorough with an emphasis on general principles and application of these principles
to the most varied problems.

200. Furthermore, it is necessary for the curriculum of the greduate engineer

to contain & great deal of individual and independent coanstruction (engineering
drewing) and research work. He is expected to be competent by virtue of his
fundamental education and training to apply the scientific method and outlook

to the analysis and solution of engineering problems and to be capable of

closely following progress in his branch of engineering science by consulting
newly published work, assimilating such information and applying it independently.
This knowledge and competence can only be acquired by individaial and direct
experience. This means-that the future graduate engineer must, as part of his
education, have conceived, planned and drafted some piece of machinery or
structure having predetermined characteristics. Alternatively, he must have
investigated some éngineering process in detail and suggested improvements in
Aachinery or operation, &8 a part of the independent diplome or thesis work
required at the end of a graduate engineering course.

201. Advanced technological research very often is not possible to undertake
within the present financial or humar resources of universities and technological
institutes in the deve;oplng countries, particularly in subjects such as
semiconductors, atomic reactors or electronics. This is also true in the case

of fundemental research concerned with "unnatural" states of distance, speed,
size, time, temperature and pressure, because it involves heavy expenditure on
equipment and increasingly refined techniques are required to measure them. On
the other hand, there are many subjects or problems which can only be investigated
locally, ina given geographical region, where applied research and engineering
science contribute to development. Surveys of natural resources, extraction,

processing and utilization of local materlals, exploitation of unconventioual

/i
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energy sources, irrigation and hydraulics are obvious examples. Research, or
at least an individual creative effort in engineering science, should therefore
be an essential part of the training of top-level engineers in the developing

countries.

(g) Practical work

202. Practical work, either before the study course or between terms or for one
or two full terms during the course, is an essential complement of any graduate
engineer's or engineering technician's education. There are several ways of
arranging practical work periods. It will not be difficult to make them
compulsory for both categories of students, because it should be easy to enlist
the support of industry. The purpose of such practical work periods is not to
supplement the instruction given at the university or technological institute,
but to acquaint the future engineer or technician with practical work conditions
and requirements. He evidently cannot be expected to rival an experienced
worker in his particular skill but he should have first-hand acquaintance of
manipulating tools and machinery and should have spent some time in the maintenance

workshops and production sections of a factory.

IV. IN-PLANT TRAINING OF GRADUATE ENGINEERS IN
THE DEVELOPING COUNTRIES

205. The above-mentioned considerations refer to training of engineers in the
established educational system of the developing countries. While such efforts
will assist in improving the quality of education, attention needs to be given
to a serious problem that exists in the developing countries, namely a gap
between the actual requirements of knowledge and skills by the industry anda the
supply of such skills as acquired by the engineers through the existing .
educational system. It is basically the problem of how to bridge the gap between’
the fundamental knowledge gained at the university and its application in
industrial practice. In-plant'training is one way of helping young engineers
to bridge this gap. It is being increasingly reéognized in many industrial
enterprises in the developing countries that the solution of the problem should

not be left to chance; in other words, that it would not suffice to attach the

Jen.
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graduate as an apprentice to technical personnel and hope that he will obtain
the required experience in a reasonable period of time. There is a need to
provide systematic and closely supervised guidance to the graduates in applying
'the basic scientific principles‘leerned at the university to the many practical
problems erising daily in the factory.

20k. A factor bearing on the type of in-plant training required is the extent
to which practical technological education has been provided to the &oung
engineer during his stay at the unifersity. There is growing recognition in
many countries that theoretical training should be combined with the practical
during the undergradnate years, and,.in leading schools of engineering, industrial
practice has been made part of the curriculum along with the theoretical
instruction. The main objective of these periods of practical work is to
acquaint the student with the working conditions and atmosphere of industrial
establishments and to give him the opportunity of observing the application

in practice of engineering theory. The value of these periods is generally
recognized, but a criticism frequently levelled by industry, universities and
the students themselves, is that they confine the student to observation and
"do not let him play an active role, however modest it might be. As a contract,
in-plant training programmes emphasize the development of abilities, that is the
acquisition of skills and the exercise of Jjudgement in concrete cases rather
than the addition to technical knowledge. Another purpose is to make apparent
the suitability of graduate engineers for particular occupations.ig/

205. Since the in-plant training programme is designed to fill a gap in the

first instance, each programme of training will have to be tailor-made for the

18/ "The American industrial attitude regarding the education of engineers is

"~ very widely that of expecting the under-graduate engineering curriculum
to provide a good basic scientific and technical foundation upon which the
industry can provide the necessary development and understanding of problems
peculiar to it after the student has entered the company employ. The
expectation that an engineering graduate will be immediately productive is
less prevalent today than it was two decades ago; in fact, it has largely
disappeared.” A Report on the Education and Training of Professional
Engineers in the United States (Conference of Engineering Societies of
Western Europe and the United States),'Enginee:s' Council for Professional
Development 1962, p.80. Also, see Yap Kie Han, "In-plant Training of
Graduate Engineers". Industrialization and Productivity Bulletin No. L4,
United Nations, New York, pp. 50-57. /
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situastion. Whether 1L ghould form a permanent feature of the country's network
{8 o question that needs to be explored further.  This s o maeh more complox
problem, in view of the fact that {6 thvolves igife policy quealions on

)/
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&2/ For details of the in-~plant training programme Tor englueers, see Abnex D
. to this Chapter.
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V. BDUCATION AND TBRAINING OF OBTGHER ADMINISTRATTIVE
AND MANAGERTAL PERBONNEL FOR TURLTC AN PRIVATE
INDUSTRY

A.  TIRAINING OF HIGHER ADMINISTRATIVE FERSONNEL
IN THE GOVERNMENT ORCGANTZATIONG

200. The training of the hipher administrative and managerial personnel to deal
wilth problems of industrialization needs tn be approached at two levels: at the
Level of formulation of policies and preparation of plans for industrial
development and at the level of management of Individuanl enterprises.  The latter
ategory 1s eapily identifiable and recently 1ts role in the efficient
administration of the industrial onterprises has received considerable attention.
Ao the discussion of the subject will indicate later, the subject of management
o' industrlial enterprises was originated in the United States of Amevica and later
followed extennively in the West Faropean countries.  The subject in those
countries has been approached primarily at the plant level.  The role of' the
state, on the other hand, is very important in the developing countries. 1t
provides a horizon in terms of development poals and ecreates an atmosphere in
which industries can be established and operated. The role of the government,
theretore, becomes more meaningful in aiding the process of industrial development.
The economic administrators in the developing countries are already playing a
vital role not only in initiating various industrial development projects, bub
also in controlling the pace of developwent through systems of allocation of
foreign exchange, raw waterials, licencing, cte. The economic functions of the
administrators in the governments have been ilucreasing and any improvement in the
services they provide to aid the industrialization process would be considerably
deairablc.
207. The training of economic administrators, who deal with problems of
formulation and ilmplewentation of industrial development proprammes in the
developing countries has been so far intimately connected with the training in
cconomic planning. Tt is belng Increasingly realized, however, that the
knowledge and skills required in this arca require training which, in a way,
attempts to provide technical background to economists and economic background to

engineers and technical personnel working in government and semi-government

/...
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institutions. In a recent survey carried out by the United Nations, certaln gaps
in training provided by the economic development institutes weve ascertained.

The consensus of opinion of those involved in the training of economic
administrators was that courses in formulation, evaluation and implementation ot
industrial development projects should be provided in the existing economice
development training institutions aponsored by the governments and the
international organizations. This should be followed by evolving tralning
programmes in industrial development for the economic administrators. Such
training programmes could be introduced in the Planning and Development Institutes
sponsored by the regional economic commissions of the United Natlone and assisted
by the Special Fund. The experience gained there could be further made available
for use in similer training programmes.

208. Training programmes in the above-mentioned areas are, to some extent,
handicapped by the lack of data on feasibility reports and other data on
lmplementation of projects which are often considered as confidential data by
leading agencies, consulting firms and, in some cases, the goveruments themselves.
To permit the adequate preparation of teaching materials in training programmes
on proJect analysis, etc., the release of some of the data contained in the
feasibility reports would be considered essential.. Further work, both on the
substance of the training programme and the ways and means of preparing teaching

)
materials, needs Lu bic undertaken as soon as possible.ig/

B. EDUCATION AND TRAINING OF HIGHER ADMINISTRATIVE AND
MANAGERIAL PERSONNEL FOR FUBLIC AND PRIVATE INDUSTRY

1. INTRODUCTION

209. The term, "higher administrative and managerial personnel for industry" here
refers to the members of an enterprise who have responsibility for policy-making,

planning, organizing, and directing ilmporteant affalrs of the enterprise. Tor

20/ See Preparation of Teaching Materials in Economic and Industrial Development
(EYC.S/SM); document submitted to the Fourth Session of the Committee for
Industrial Development of the Econumic and Hociel Council,
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exanple, in organizations employlng a staf't of several hundred, in whiech work is
commonly performed by peraonnel at tour levela, namely, workers, tforemen or
supervisors, department. managers and senior or top management, the term includes
primarily the last two levels. The term, "department manager" here includes
managers whose adwintatratlve responglbilitica conalaet of mattern concerned wilth
production, accounting, tilnance, marketing or personnel management. In small
enterprises, particularly those which employ less than forty people, only the top
managers would be likely to have the kind of responsibilities wmentiloned here.

(a) The Need for Management

210. The arbitrary definltion of management in not Intended to portray a systematilc
managerial structure. Its object 1o merely to fdentilfy the poattions which carry
a high degree of adminlstratlive responaibilliity, because the proper staffing of
these posltiona 1g moat iwportant to the suceceastul operatlion off an enterprisae.
Indeed thelr staffing, together with an understanding of the managerial functions
which they involve, 1s now regarded as belng off vital fumportance to the induetrial,
development of any country. Thilse fact has been recognlzed by induatrially
developed countrles, malnly within the past two decaden. It now emerges clearly

In develuping countries, especlally with the growth of larger scale induatry and
expatriaticin off some wmanagers. Nevertheleas, the funotdions uf management and the
training of managera are themselven subjects which are not yet sufficiently
developed throughout the world. However, the progress recently made In this field
by many industriallized countries has major algnificance for industrial development
anywhere. Tt 1s for this reason that a broad descerlptlon of menagement training
and development 1n industrialized countries le provided here. While the developing
countries have to adapt facilitles to thelr needs, experience shows that the basle
process described may be consldered as belng generally applicable,

21l. While the importance of general education and training is uswally recognlzed,
analyuls of the need for particular typea of education and training has often
omitted lmportant sectors. Iiven when shortages of trained manpower have bheen found
to exlst at all levels in developing countries, shortages of engineers and
techniclans have until recently recelved wost attentlon, while shortages of
management personnel seem to have recelved the least. But 1t 1sa management

[eos
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personnel, i.e. those responsible for planning, innovating, organizing,
co~ordinating and directing who make resources such as skilled labour, techunology
and capital productive. This has been adequutely expreused as follows:
"Bifective wanagement can often make a weak project prosper, but the
strongest project has little chance if it does not have adequate management.
Thils is true in the most industrialized countries; it is equally true in
the under-develioped nations, where impediments to industrialization can be
surmounted only by superior management. Yet, due to the very nature of the
nen-industrialized countriles, the thing they lack even more than capital
18 experienced managemant." g;/
212. PFailure to recopnize the importunce of management in developing countries can
perhaps be attributed to past experience in industrialized countries where
developments were more gradual and the supply of managerial talent tended to follow
economic growth more naturally. However, even these countries, as this report
will show, have recently had to make strenuous efforts to acquire the management

personnel essentinl for extensive and complex economic growth.

(v) The Professional Manager

215. The nced for management depends a great deal on the rate and scope of
enterprige development for which it is required. The small family-owned firm,
which may moke only one product over a long pericd of time for a limited and known
market, needs less highly trained management. In past years even industrialized
countries could afford to let young men grow with an enterprise and slowly take
places in managerial ranks. However, when the rate of industrial growth increases
or when there is scope for increasing it, as in the developing countries, the rate
of training must be accelerated. Larger enterprises, together with nev and
continual technologlcal developments, require a higher level of gnalifications in
management.

21k, Although small-scale family-owned and operated firms are still predominant in
many developing countries, they do not usually meet the whole range of industrial

needs. When a tamily firm grows to meet new circumstances, it cannot usually

EL/ Murray Bryce: Industrial Development, a Guide for Accelerated Economlc
Growth (McGraw-Hill, New York, 1960), . 158.

/...
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peovide enoayh temily stoadt to keop pace vith this growthe This difliculty, ao
woll ao the omerpence of laree putdlic entsrprises - Incrcasingly commen in
develeplug countrics - and larper moltiplo-owied private corporations, has brought
imte belng the protfessicnal nanager.  This new type ol manager, who is the

dmind strative rainstay of public and private enterprice in industrializced
counttries, is himsclt an cuployee,  He ioc protessivnal in the sense that he has
intellectual qualitics and fairly univercal skille which hie uscs to serve the
rntorprise - public or privates  In countricvs with large sectors of public
enterprise, the top manapers are senior civil scrvants. The manager ol an
enterprise in a develeping country gencerally has a more difficult task than his
counlerpart in a developed country. As a rule, the operation of industry in the
more advanced countries toakes for granted the existence of the so-called external
ceoncmics, that is, of a cumplex of economic overhead, including transportation,
power and water supply, repair facilities and availability of sparce parts, and of
a varicty of skills ranging from highly complex manapgerial skills to a labour
Torcee brousht up in an industrial tradition and possessing al least a minimum of
goneral and professional education. The entire institutional framework, which has
pradually evolved throughout thie courve of economic development, provides a
favourable climate for the operation and growth of the industrial sector, or at
least does not interfere witic this. In the developing countries, economic and
soeial changes brought about by industrialization are relatively recent phenomena
and are accompanied by a number of frictions and maladjustments; many and varied
vbstacles have still to be uvercome.gg The manager cannot always recruil workers
with the necessary understanding of the functions of the enterprise and of such
ratters ag administrative disceipline. Moreover, there is no large body of
ranagerial colleagues vho can help him solve his problems and correct his mistakes
when necessary. Hce has to bLe highly selt-reliant and must constantly Felp other

members of the staff to Ao their work properly.

gg/ United Nations Management of Industrial Interprises in Under-Developed
Countries (F/3143) Sales No.: 58.II.B.5, p. 2.

[en.
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(¢) qualifications for Management

€15, While the abilities of managers in contemporary industrial society must be of
8 high order, it should not be assumed that maenagers must have special biological
or mental characteristics. Occasionally, one finds cults of leadership and
personality in management, but none of these have withstood the test of scientific
inquiry. Research on the qualifications needed for success as managers shows
primarily that most persons of sound mind and body who have more than average
intelligence, the courage to make decisions, a strong sense of responsibility,

and the necessary interest and motivation, can become good managers - if they have

the opportunity to learn. The occupation of manager is of a general character and

there is need for innate gqualities. Nevertheless, in particular circumstances a
manager may be required to possess a particular combination of skills, since
managerial qualifications, (e.g. technical knowledge, innovation, energy, tact)

vary according to the particular needs of the position.

2.  EDUCATION AND TRATINING OF MANAGEMENT IN INDUSTRIALIZED COUNTRIES

216. The systems and methods of education and training of menagerial personnel for
public and private enterprises in industrialized countries are outlined below.
Fducation and training is interpreted here as the more or less formal and systematic
teaching of management in universities, schools, institutes and special training
centres and under programmes sponsored by particular enterprises.

2L7. In the earlier stages of industrialization, where there were more family-owned
and managed firms, the families concerned generally provided their own managerial
personnel. However, managers were also recruited from the ranks of craftsmen,
tradesmen or clerical personnel, some of whom slowly rose to senior positions.
Later, professionally trained engineers and accountants became avallable for
management positions. In public enterprise, lawyers and persons of university
education were appointed. There were no management training progremmes either
inslde or outside enterprises. However, there was more time for individuals to

learn through actual experience of managerial functions.

gé/ Learning a trade or craft by apprenticeship is still common in some Western
European countries, even fi\ : sons of industrialists who are destined to become

nanagers.
-
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(a) Development of Management Fducation in Universities and Colleges

218. In the early part of the twentieth century, universities and colleges in many
countries introduced commercial courses, usually as adjuncts to economics coursese.
Commerce courses provided some training in accounting, finance uand economics of
trade. These courses have continued until the present day. They were not
intended to provide, and do not provide, management training, although graduates
from the courses seem to have made the transition to management occupations more
easily than persons with no economic or commercial training. However, these
graduates usually remain in professional work of a technical character, such as
accounting and finance, and do not take up senior management posts. Formal
management and business education was pioneered some time about 1910 in the United
States of America. The new concept was that menagement is a process of planning,
organizing, directing, etc. of appropriate functions which commonly include
production, accounting, finance, marketing and personnel management in the
industrial enterprise. University and college programmes, both graduate and under-
graduate, based on this general concept became widely established in that country

during the next fifty years.

(b) Management Fducation in Europe - Special Institutions

219. During the past fifteen years many industrialized countries in Europe have
made considerable efforts to develop management education facilities. With few
exceptions, they have encountered resistance, or at least lack of interest, on the
part of the universities. Consequently, they have had to develop facilities
outeide the university framework, in the form of special institutes or schools
sponsored and operated by industrial firms, chambers of commerce consulting firms
and prof'essional associations. France, the Federal Republic of Germany, Italy,
the Netherlands, Sweden and the United Kingdom each have a number of such training
instituteé, which have the advantages of autonomy and of adaptability to meet
rapidly changing needs. However, universities are needed for research and for
long-range development of scientific knowledge in this field. Several countries
have been able to stimulate interest on the part of their universities. In France,

management departments (Instituts de Préparation & 1'Administration des Entreprises)

[ens
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oo ettt i frooall wniversitiee duriao ther ract olz yeart. o tun
tocitedd Riggrdonoomore Loan OO0 Goehpdenl and cormereial oollopges e cow cfthering
Coptes coUuraes Lnogancgtewnsont at o Bhe under-pradaate level ac part ot thelr repular
enrricula. Moy o tieese colleson orter a4 wide range off special short cources for

mansers, s woll o courses foeoa rablonally recoynized ponagenent diplomae

() Manacement Trainin: vithin teo "nterprice

coue A turther cipnivieant develeppont in almost all industrinlized countries
darings the past ten poears 1o that post larpge cuterprisec, both public and private,
bave aluo cootabliched thedie v provrarmes tor troinding vanager..  These programmes
s ovidely, ramcinge Prow il l-time conrses of ceveral weeks! duration e part-
Lime lecturs courses, seoioars and conferences.  The instrctors are senior
ranagoers, tull-time protfecsional teachers and guest lecturers from consulting firms
and undversitics.s  They generally teaeh the whole ramge of manapgement subjects,

with emphasic on the partionlar necds ot the entorprise concernoed.

(1) General Trend of Management, Fducation and Training in Industrialized Countries

J21. The pereral trend of zanagsement cducation and training for larger enterprises
in Industrialized countieices is spproxinately as follows:
- a strong, systom of privary and scceondary edueation ouf about twelve years!

durati-n;

four years of university or eollege studies, which include one or more of

the followimr:  rthyeical sciences, soclal sciences, humanities, engincering,

copmerce and ranagsement;

- wne or bwo o years of professional management eduecatinon at tlie post-graduate
Level;

- some yenrs of part-time employer-sponsored management training after several

ears' cmploymoent as a speecialist (e.p. an engineer or accountant);
A {5 ¢

1

veeasional opeciallst courses or seminars in varicus aspects of management,

provided by universitics and management institutes.

/e
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He FDUCATION AND TRAINING OF MANAGEMENT IN DEVELOPING COUNTRIED

222. The problems of management training in developing countries arc¢, in the rain,
three-fold. First, these countries generally have a shortage of people with the
required basis of a sound, general education. OGecondly, they lack management
cducation facilities. Thirdly, they seldom have enterprises in which maragers

can learn from good on-the-job experience.

(a) Collepe Fducation - The Commerce Courses

225. OSome of the colleges in the developing countrics provide courses in
commercial subjects such as accounting, finance and economics, in addition to the
general curriculum of subjects such as languages, history and philosophy. They
are patterned on the commerce course of some industrialized countries. These
courses provide general college education and limited preparation for accounting
and financial occupations. There are indications that some of these colleges

have modified their commerce cnurses to include management training (e.g. training
in nmarketing, work study, persomnel administration, labour relations and

administrative theory and préctice) ratterned on the business administration

courses of the United States.

(b) Universities and Special Institutions

224. During the past ten years some of the developing countries have acquired new
educational institutions designed specifically to provide management training.

he University of the Fhilippines now has a post-graduate course in business
administration which was devecloped with assistance from the United States. The
Ihilippines Industrial Development Centre also offers management training. The
Ford Foundation has assistéd the United Arab Republic to establish a Higher
Tustitute for Management. Pakistan now has an Institute for Fublic and Business
tdministration at the University of Karachi. Brazil, Colombia, Ghana, Iraq and
Hiveuay each have at least one management department in a university. Mexico has
“L .east four such departments. Nigeria has established in 1946 an Institute of
Administration for the training of public servants. Management institutes for the

training of graduates have recently been established in Ahmedabad and Calcutta,
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India, with the aid of the Ford Foundation. India also has an Administrative
Staff College, established in 1957, and the Indian Institute of Science has a
Department of Management.

225. The foregoing account, although incomplete, gives an indication of how
ranagement education has been initiated in some of the developing countries.
Most of the facilities mentioned have only recently been established, and it will
be some time before their graduates make an impact on the economy of their
respective countries. These university, college and institute programmes will,
in due course, assume particular importance in countries now receiving outside
technical assistance in the field of management education. When this assistance
ends, the universities, colleges and institutes concerned must be ready to take

over responsibility for management education and research.

(¢) Need for Undergraduate Programmes

226, Since these countries need to train managers as quickly as possible they will
have to emphasize the undergraduate level of university education for some time.
This does not imply that they should not at the same time initiate graduate
training programmes, particularly programmes for training management teachers.
However, emphasis on undergraduate programmes with properly balanced curricula
can produce potential managers and management specialists more quickly. The
curriculum of an undergraduate programme should include:

- social sciences such as economics, political science, sociology and
psychology to provide the student with a good understanding of the culture
of his society and the environmental determinants of industry;

- quantitative methods of analysis, with emphasis on statistical methods;

- principles and methods of the general process of management;

- the four main "specialities" of management, namely, economics of the firm,
finance and management accounting; work study or industrial engineering;
marketing; personnel management.

This type of programme enables young graduates to become of service to industry

fairly quickly in one or more of the specialized fields mentioned.

[oos
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(d)_ Need for Management Teachers

227. The chief difficulty encountered when initiating university and other
management training programmes is the shortage of management teachers at all
levels. Teachers for management development centres (described in the following
section) arevtrained in these centres and under various current fellowship
programmes., However, university and college management teachers require intensive
post-graduate education for which most developing countries have very limited
facilities. For some time to come, their best means of cbtaining higher-level
management teachers will be to send selected nationals to industrialized countries

for graduate studies.

(e) Management Development and Productivity Centres

228. Many of the developing countries, recognizing that they need facilities which
produce more immediate effects, have established a variety of training institutions
designed to provide such facilities. Many of the institutions recently
established are called Management Development and Productivity Centres. These
centres are established under the auspices of the governments of the countries
concerned and are usually attached to a government department or ministry. They
have an advisory council including representatives of other interested ministries,
universities, employers' and workers' organizations. The function of the centres
is to stimulate the interest of the whole community of enterprise - public and
private, management and labour - in productivity. Their activities usually include:
- 7publicity and promotional activities in favour of productivity improvement;
- programmes of education and development for top and middle management,
productivity technicians, supervisors and workers' representatives;
- technical information and inquiry services and a reference or lending
library;
- the preparation (including translation and adaptation) of textbooks, training
manuals, films, film strips, etc.;
- advisory and .consultant services and research into problems of raising
productivity.
Their concept is similar to that of the productivity agencies organized by many

Furopean countries during the past ten years.
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229. The work of these centres commenced with providing practical demonstrutions
of work study at the factory level. As it usually became obvicus that iuprovements
in productivity were also heavily influenced by middle and senior managcment
decisions, the programmes in these centres have been extended vo include senior
nonagenent training. They are now planned to cover the whole iield of nanagement.
It has become increasingly reccgnized that restricting training to specialists

and tu scme levels, particularly the lower levels, does not improve productivity
very much and that comprechensive and systematic programmes are required.i—

230. A scheme for a fully intepgrated ranagement development and ~upervisory
training programme is préwented in Chart I. This does not imply that there should
te only cne programme o: that one centre should necessarily supply the whole range
of training. The purpose of data in Chart T is to identify all sectors of the
industrial enterprise for which training facilities are normally required. This
i nucessary in order to avoid the above-menticned lack of balarnce and logso of
eftectiveness vhich occur when training is given only at certain levels and in
certain specialities. It is_also necesgary because jnnior mcicccers of the
industrial community require training facilities which will enable them to wor
their way up to senior positions. For example, a young man vorkirys in the
procduction field will need courses in such subjects as production plarning and
work study, to enable him to become a specialist before becoming a manuwr. I
he is competent nnd can receive administrative training and experience, he will
be able to assume managerial responsibilities sooner, perhaps first in preduction
ranagement and later in gencral mranagement. Industrial personnel in a developing
country require facilities for rapid mobility and progress which training can
help to provide. The kinds of training proposed in the scheme do not exclude the
poessibility of further technical training and/or education if this s culd be
necessary, rarticularly in the case of line supervisors and forcmen. (Lh-L) of

Chart I.)

g&/ Oee Richard S. Roberts, Jr., Economic Development, Human Ckills and Technical
Lissistance, A Study of ILO Technical Assistance in the Field of Productivity
and Management Development, published in 1902 by Librairie E. Droz, Geneva,
and Librairie Minard, Paris. This publication provides a description of ILO
assistance in this work, including a case study, entitled, "ILO Prcductivity
Work in India'.
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(f) Long-Term Need for Management Development and Productivity Centres

231. The smaller developing country generally has s greater need for a centre with
a wide range of training facilities. However, other trainfng resources whenever
possible should be developed and used as quickly as possible. Technical colleges
and vocational schools can provide full and part-time training for managers,
management speclalists, foremen, supervisors or workerg’ representatives.
Professional bodies representing fields such as accountancy, personnel management,
work study, general menagement and trade unionism, can also play their part in
training. However, in most .cases, the centres will for many years have to meet
the continuing and changing training and praductivity needs of their countries,
either with or without outside technical assistance. The need for them will
diminish as long-term or permanent facilities become avéiléble in universities,
colleges and technical and vocational schools. However, the flexible services of
the centres will still be needed to fill many gaps. Thils conclusion has been
reached by many industrially advanced countries with regard to their own needs, in

the light of thelr experience during the past ten years.

(g) The Fellowship Programme

232. The fellowshlp programme connected with the Management Development and
Productivity Centres is a further means of managemernt training. Fellowships give
staff membiors of the centres an opportunity for appropriate studies in |
industrialized countries. These studies, which may last from several months to
one year, usually include a combination of specialized courses and attachment to
selected industrial enterprises where the Fellows can become acquainted with
advanced methods. Fellowships enable individuals to obtain first-hand acquaintance
with the personnel, theories, practices and system of industrialization in other
countries. They establish sources of future contact and information and provide
much encouragement. The number Sf fellowships was very limited when the major
source of technical assistance funds was the Expanded Programme of Technical
Assistance. However, the Special Fund has made &t possible to grant many more
fellowships.2 Governments and enterprises in many countries have generally
received a‘growing number of fellows and have played‘an important part in their
training.

[eoo

gg/ Sec Chapter V, para. 32k.
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(h) The Turin Centre and Management Training

233. If the necessary funds become available, the Turin Centre for Advanced
Technical and Vocational Training will provide managerial training for 40O persons
from developing countries each year. The participants willfbe carefully selected
on the basis of their education, experience and general suitability for training
for senior management posts. In the early stages, however, emphasis will probably
be placed on the training of management teachers. Candidates for such training
would be members of the staffs of productivity centres and management develoﬁment
institutions and senior managers from the more important enterprises who may

participate in the activities of these institutions as part-time instructors.gé/

(i) Management Development for Public and Private Enterprises

234, The preceding section dealt with the more or less formal functions of
management training. The present section is concerned with the more informal
process of managerial growth termed "development'. This process, although more
informal, is nevertheless planned and directed by organizational means as well

as by individuals themselves. This is not to deny the importance of cultural
influence, i.e. the influence of life-long exposure to the values, customs and
disciplines of a particular industrial soclety, on the development of the manager.
Indeed, it is now commonly recognized that one of the major obstacles to
industrialization in developing countries is that people are generally unacquainted
with the pattern of industrial living and working conditions. Transition from
rural conditions and from more individualistic or small group traditional
occupations (such as farming and home crafts) to urban life and to more formally
organized work in a modern enterprise is a difficult process mainly because there
are no established patterns to follow. This difficulty pertains to the whole
range of industrial personnel including potential ménagers who must be recruited
among individuals without industrial experience. However, one of the important
requirements of a modern industry at any stage of its development is that all its
personnel, managers and workers alike, must continue to leara throughout their

whole working life, because knowledge and skill become quickly obsolete. Training

26/ See Chapter 5, para. 336.
/...
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establishing management as a competent profession. The centres can provide
published material and information on other sources of knowledge. They can also
provide consulting services to enterprises and help them set up their own
management selection, training and development programmes. Most of the centres
are new and require much development themselves. They need additional backing
from governmente. They also generally need much more outside technical assistance

of the type which many of them are now receiving.

(l) Concluding observations on the training of managers in public and private
industrial establishments

238. Experience in all countries in recent years has demonstrated the importance
of qualified management personnel as a factor in industrial development.
Developing countries are in considerable need of managers who can effectively
direct the production of goods and services. It is now known that, contrary to
earlier assumptions, management is based on knowledge and skills which can be
learned. Moreover, with appropriate training and other development facilities the
learning process can be vastly accelerated.

239. Since the major developments in management education have taken place in the
industrialized countries only within the past twenty years, it is understandable
that the developing countries, particularly those which have only recently begun
to establish their own public and private enterprises, have a dearth of management
training facilities.

240. Most of the developing countries have begun to acquire management training
facilities of the following types: higher general education, commerce and
management training at university and college levels, management development and
productivity centres. These facilities are generally new and need to be
considerably developed. The main problem is lack of teachers. University
programmes of training and research are essential for the long-term supply of
management knowledge and personnel. Formal educational institutions (e.g.
universities, colleges and vccational schools) are also needed to provide
ancillary services, in the form of adult education programmes for industrial

personnel.
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241. In the meantime, many developing countries have demonstrated that management
development and productivity centres, with technical assistance from outside,

can accelerate the development of maragerial personnel. There is evidence that
this leads to an improvement in productivity. The current formula for technical
assistance of this nature, namely, expert assistance in development centres,
together with a fellowship programme, appears to be appropriate. The centres
need to improve the quality and geographical range of their work. Many of them
require much more outside assistance. Finally, it should be emphasized that for
at least the next ten years developing countries will need the help of
internationally assisted Management Development Centres which can provide
practical training for persons already employed as managers and for new managers.
At the end of this period, more formal educational and training facilities, such
as those which now exist in many Western countries, may also be able to assist

in providing sufficient qualified managers to accelerate economic progress in

the developing countries.

VI. INTRA-REGIONAL AND REGIONAL ARRANGEMENTS FOR EDUCATION AND
TRAINING OF NATIONAL TECHNICAL: PERSONNEL
2k2, It has been generally agreed that training should be provided in the trainees'
home country as far as possible. Almost all international organizations working
in this field have recommended the establishment and expansion of local facilities
for education and training.gg/ However, only a few countries can claim to have
an adequate network of educational and training institutions capable of meeting

29/

the needs of the country at all levels. Therefore, the developing countries

will have to take advantage of facilities available elsewhere both in the regii-

30/

and in the industrially advanced countries.=

§§/ I.L.O., First African Regional Conference, Lagos, 1960, Par. 11, U.N. Report
of First and Second sessions of the Committee for Industrial Development,
New York. Colombo Plan Bureau: Report on Training Facilities at the
Technician Level in South and Southeast Asia, Colombo 1961, page 108.

gg/ See Chapter 2 of this report.
30/

Training abroad has been dealt with in detail in Chapter 5.
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243, The choice concerning training within the region and training abroad will be
influenced primarily by the facilities available in the region itself and the
degree of specialization required for the trainee. In general, the available
ekperience indicates that trainees sent abroad are generally a higher level
personnel sceeking either specialization in particular fields or comparative
experience in various institutions dealing with certain basic problems.51
Trainees haye been sent to the developed countries generally when there is no
alternative, namely, training in the country itself or in the region. The report
on the Development Decade, pointed out that "individual fellowships abrcad should
be limited to high level specialists or to students who will acquire new technical
knowledge in fields where training in the developing countries would be difficult
or uneconomic' .22 38/
2Lk, The case for training in the countries themselves or in the region is based
on low cost of training. In particular, it is based on the desirability of
providing training in an environment similar to that prevailing in the trainee's
country. These considerations are satisfied in the case of training in another
country of the same region, and hence the importance attached to intra-regional
arrangements for training.

2L45. The levels of industrial development differ in the countries of the same
region and the degree of facilities for training vary accordingly. There is thus
considerable scope for co-operation and help. Sometimes, the capacity of the
institutions is not utilized to the fullest extent and this should facilitate
acceptance of trainees from other countries in the region.——/ This situation

often exists in the case of institutions which have been newly established.

51/ United Nations Report of the Study Groups of Mining Engineers and Geologists
ST/TAO/SER.C/27, para. 4 and also ST/TAO/SER.D/59, para. 60.

32/ United Nations, The United Nations Development Decade - Proposals for Action,
(Sales No.: 62.II.B.2), tera. 36.

33/ Colombo Plan Bureau: op. cit., D 2hl and United Nations Economic Commission
for Africa, Report of the Standing Committee on Industry and Natural
Resources, E/CN.14/192, Mimeographed, para. 30.
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246, Apart frem placement of trainees in other countries of the region which have
adequate facilities for training, serious consideration has been recently given
to establishing institutions to serve groups of countries in the region or all
countries in the region. Such institutions very often cater to the needs in
specialized training. The training offered is generally of a high level, .f not
superior as compared to that in the developed countries ‘e paoa feature of
training in regional institutions is the adaptation of a viaining prcgramme to
suit local needs, a feature which is too expensive und difficult to obtain in the
case of individual training in the industrially advanced countries. As pointed
out earlier, training programmes to be effective, need to be adapted to suit the
needs of the trainees in the developing countries. While this can be achieved in
the case of regional training institutes, they can also prepare training
programmes to deal with peculiarly local problems of development. This has been
particularly evident in the case of training of government officials in planning

techniques in economic and industrial development.

A, INTRA-REGIONAL CO-OPERPATION IN T"RAINING

247, Various bilateral and multilateral programmes of technigal assistance have
encouraged placement of trainees in the countries of the regions. Similarly in
countries in Latin America and in the Middle East, there is a continuous flow of
students and trainees within the region.éﬁ/ Some of it is planned under the
regional plans of co-operation and sciw: 1s spontaneou:s and privately financed.
The programmes of technical co-operaticn of the United Nations assist such
countries in this field by both financing selected trainees and assisting the

35/

countries in establishing the training institution itself. In the Latin
American region, the co-operation by crganizations in Colombis (SENA), Brazil
(SENAT), Peru (SENATI) is instructive. The ILO has playéd a sigrificant role in
assisting thHe activities in those countries. The Marine Diesel Training Centre

in Rangoon originally established at the request of the Government of Burma trained

students from other parts of the region.

é&/ The main factor facilitating intra-regional co-operation is the existence of
a common language. See Annual Report of the Technical Assistance Board for

1960, E/3471, page 89.
éi/ See Chapter 5. /



248, The regional economic commissions of the United Nations are actively engaged
in sponsoring regional co-operation on all matters of economic and social
developuent. In the field of training for industrialization, they have been
instrumental in setting up Institutes for Economic Development and Planning with
the assistance from the Specisl Fund. The objective of these institutes (one
each in the ECAFE and ECIA region and two in the African region) is to raise the
technical level of government officials and specialists both through an expanded
training programme and by in-service training. They also assist the Governments
in establishing the institutional and technical organizations to evolve policies
and formulate development programmes. The United Nations has also been active in
establishing, with the assistance of the Special Fund Technological Research
Institute in Iatin America (ICAITI). It is concerned, among other things, with
collaborating with Central American Governments and other organizations in the
region in promoting scientific and industrial research including training
researchers, technicians, etc. Technological research institutes are being
established in ‘a number of countries wainly to serve the needs of individunal
countries. In the African region, plans are being made to establish industrial
research and development institutions on a sub-regional basisi

249. The Asian Productivity Organisation, established in May 1961, has developed
other forms of intra-regional co-operaticn with a view to up=grading management
and technical skills in its member countries, such as study missions and training
courses for which developing countries of the Asian region have sometimes acted

36/

as hosts. India, Pakistan and the Philippines were some of the host countries

for a study mission carried out in August and September 1962 which enabled

perticlirvants frcom national productivity centres 1in Asian Productivity Organisation

member countries to study the work of similar centres in other member countries

and thus improve their own efficiency in the field of programme planniiag. Thailand

éé/ The following countries are members of the Asian Productivity Organisation:
Republic of China, India, Japan, Republic of Korea, Nepal, Pekistan,
Philippines, Thailand. Other Asian countries arc also eligible for
member ship.
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wias one of the host countries for a training course held in October and

November 1962 to enable participants from Asian Productivity Organisation member
countries to improve their knowledge of marketing and distribution techniques.
250, The Inter-American Vocational Training, Research and Documentation Centre
(CINTERFOR) now being established in Montevideo by the ILO, in co-operation with
the countries of the American continent, represents an attempt to extend intra-
regional co-operation into fields other than the actual provision of training.57
The Centre is being set up in response to a resolution adopted by the Eeventh
Conference of American States Members of the ILO. The main functions o the
Centre will be to carry out research and orgenize seminars on all practical and
technical questions related to the development of human resources, to establish

a documentation service for these purposes and to provide assistance to interested
bodies in respect of all problems connected with the general and technical
organization of vocational training programmes. The Centre is financed by the ILO
and the countries of the American Continent and part of its programme will be
supported by international technical assistance funds.

251l. A regional centre for French-speaking African countries is being sponsored
by ILO for training in labour administration. It is envisaged that in the earlier
stages of operation (beginning late in 1966) it will concentrate on the training

of middle and lower grade personnel of the Departments of Labour in the region.

;ﬂ/ An International Vocational Training Information and Research Centre (CIRF)
has already been established jointly by the ILO and the Council of Europe in
Geneva, Switzerland, to serve the countries of the European region. The
Orgenisation for Economic Co-operation and Development, the European Economic
Community and the European Coal and Steel Community are also participating in
the work of CIRF. There will be practical co-operatlon between CIRF and
CINTERFOR.
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TARLE 5.1

Intre reptonal prajects nnder the tited Nations Teebnieal co-operad ion
11’ \}—1"“1\11\“ \-\ )[\ ..,[\)(w\'\ ' - : o i 55

B et bl

Nove of Now oft
count ries yersonnel
Neme off Prodect . loentien Sprticipating  participating

Sethuone on otpang e al ton and Nadng, \\ndm\ ot N
epemtt e of industeind
e latoen

working parly on chemienld lnnghek, o Thad land) 1h 1h
indust rios

Handferafis (ORERAL) T countey (Mexten) b NA

Trotuing courtie on i Rangae iy, \Hurmn\ o NA

sehirtpues:

Produe Livily Semiusne Ty tagan 1% Ny

Rural development aad Povant, U NA NA
haadiceadin

Apprent teealiip sond ooy i, \n&!{\ ! 1h

vicherien processing and neson Gidyy dhillip) 1o Sh
Lechinelepy tmining ventroe

Flahieries Gradning centre MNilaga, gieleten l h
Grouth tnei Cie Commieion) La lands )

Trinine couraes o laborntory P lherin, Glovdan) 11 NA
Leehinigques

soutly taca e readtonad tenining  Auki, (leritish Golomen NA 31

in bend i lding L baandn ) and
Nouv 1 ey (New Caledonia)

Peve lopnient. progpects oft baste Tehann, (1) - -
haemienl mnd nllivd fndualries
in Astn and the oy Past

Inter-rogiontl scmivnye on e nnd geneva B 10
saodern pethedn  f lren and
atecl muking

deminie an Lenining supervicorm:  Singapero 1
hold by 110

p
4

Sembnars on aecelerated Lradning Rarmdld, (1van) 8 -
aMd apprenttecaltfp progranmes
for directors and adwind-
Lratore held by 1o

Roglonal seminar Cor hgh=level  Braseaville, {(Conge) - -
Labenr administeator, held
with asalatance of [Lo

/ﬁi'



Page 106

TABLE 3.1 (cont'd)

No. of No. of
Countries Personnel
Name of project Location participating rarticipating
Regional seminar for high-level Freetown, (Sierra - -
labour administrators, held Lecne)
with assistance of ILO
Travelling seminar for senior Central America 6 -

management from private
undertakings, held by ILO
in co-operation with ECIA

Technical meetings on productivity Lagos, (Nigeria) 22 -
and public works held under
auspices of ILO

253. The urgent need for qualified technical personnel in the developing regions,
the growing awareness of the scope for greater intra-regional co-operation and the
rapid evolution of training methods and techniques and of the actual content of
training programmes to keep pacé with technological progress are all factors which
will certainly lead to the development of new forms of co-operation in the future.
It is therefore not without interest at this time to draw the attention of the
governments to the following points. These emerge from the experience acquired
thus far and are relevant in r'ndertaking intra-regional co-operation,

(i) Training outside the home country is not normally envisaged as a means
of providing basic skills but rather for raising the level of
qualifications with a view to highly specialized work, for the training
of instructors and, in some cases, for giving training or further
training to high level personnel.

(ii) The establishment of regional training centres for which the technical,
administrative and financial responsibility must be shared by several
governments is a costly undertaking. Financial assurance over a period
of years is necessary and should not be affected by the fazt that
budgets are voted annually.

(iii) All countries of the region need to be fully informed of the national
training facilities available for regional use and of the procedures to

be followed in order to enable their nations to take advantage of them.
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(1v) The trainees from various countries participating in a course
should have similar basic qualifications end similar practical
experience.

(v) Since trainees attending courses at the regional institutes will
normally be persons occupying positions of responsibility which
preclude long absence from their home countries, training courses
in the institutes should not be unduly long. They should be
designed to provide appropriate advanced technical training.

(vi) Training should be consistent with the need of the country and
capable of immediate application in the trainees' home country
on completion of the training course: (e.g., instructors should be
trained abroad only if the facilities for giving instruction already

exist - or are being simultaneously established - in their home country).

VII. WORK OF THE UNITED NATIONS FAMILY

254 . The present section is concerned with the current and plenned activities of
the United Nations family in regard to the development of systems and methods of
education and training. The international action in this context is to a large
extent determined by the requests addressed by Governments to the United Nations
or to the appropriate international orgenizations. The work of the United Nations
and the specialized agencies in the field consists of studies and research,
establishment of ctandards and models, and operations. It should te borne in
mind, however, that all these are interdependent, both at the planning stage and
when the prcgramme is being implemented.

255. Details regarding research projects undertaken by the United Nations family
are given in Annex E to this Chapter. As regards standards, the international
organizations have prepared a number of them relating to the organization of
vocational and technical education and vocational training. These standards are
general, regional, or by sector. The most important of them are contained in the
UNESCO Recommendation concerning Technical and Vocational Education (Paris, 1962)
and the ILO Recommendation concerning Vocational Trailning (Geneva, 1962). The two
organlzations have reproduced these recommendations in a Jjoint publication which

is being sent to the Governments of thelr member states.

. , /...
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256. Plans are under way to prepare technical standards in the form of guides or
manuals. These documents will take account of the results of technological research
and experience gained in operational activities and will facilitate the execution
of both national training programmes and international technical assistance projects.
It 15 envisaged that these new standards will cover, among other things:
(1) FEmployment objectives and manpower organization
(ii) The establishment of vocational guidance tests in a number
of developing countries
(1ii) The preparation and use of audio-visual aids
(iv) The construction and fitting out of premises
(v) Equipment for training workshops
(vi) Codes of practice for various industrial sectors - building,
electrical, mechanical and chemical industries
(vii) Basic equipment lists for teaching and practice laboratories
(viii) Guide to menagement education at various levels
257. A substantial programme is foreseen for the preparation of standards applicable
to training in given industriael sectors. It is intended that these standards
should be based on:
(1) the identification and selection of functions and key occupations
in the industry concerned
(11) the determination of the qualifications they require
(iii) the determination of the content, duration and conditions
of trailnipng for these functions and occupations
(iv) a study of the orgenization of training in the industry
(v) a study of participation by employers' and workers' orgenizations
in the preparation end implementation of training progremmes.
It is envisaged that during the next five years, this programme will cover the
chemical, textlle and metal workiung industries, printing, transport, mining and
petroleum. In the field of technological research, it is more difficult to
establish standards but it will be possible to elaborate recommendations on
particular problems such as:
(i) the planning and design of prototype testing and research
centres, and

(11) the typology of research laboratories and institutions.
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258. A substantial portion of the operational programmes undertaken by the

United Nations system, is devoted to the training of technical personnel for
industrialization.ég/ This programme, which goes back many years, has grown
rapidly as a result of the increasing demend from the industrializing countries

and the development of the various ald programmes. The volume of the action
involved is illustrated by the fact that, as of 31 Cctober 1963, sixty-six projects
approved by the Special Fund since its establishment were in the specific figg?s

of technical education and training and menagement development for industry.
The Special Fund allocations for these projects exceeded $60 million.Eg/
259. The projects supported by the Special Fund involve work in the following
areas:
(i) The analysis of manpower problems and the preparation of training
schemes
(1i) Educational planning
(iii) The establishment or development of national training systems
(iv) The improvement of standards and methods
(v) The training of teaching staff
(vi) The establishment of engineering schools and specialized
technological departments in universities
(vi1) The establishment of management education and training facilities
(viii) The estaeblishment of institutes of metrology and standards,
mechanical engineering, and other research institutes
(ix) Establishment of extension and training services in agricultural
and small-scale industries; and
(x) The development of post-graduate training for scientists' and
engineers' highly specialized fields.

38/ See Chapter 4, paragraph 300.

22/ Excluding, for instance, technological research institutes, agricultural or
public administration training institutes, small industry service institutes,
telecommunications and civil aviation training establishments, general
education, manpower planning, etc.

EQ/ Special Fund, The Implementation of the Programmes Approved by the Governing
Council at its Second Through Tenth Sesslons, (SF/L.92), 3 December 1963.
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These missions and projects are usually national in character. They may, however,
be confined to a specific area in a country'or involve a number of countries in one
reglon or continent which are faced with the same problem.

260. Technical co-operation within the internatioral programme for the developing
countries takes. different forms but generally combines the services of international
gpeclalists, the award of fellowshlips to national specialists, and the provision

41/

of equipment for demonstration purposes.—' A particularly important contribution
to programmes for training national officiais and for the further training of
technical'personnel wlll become possible in the next few years following the
establicbment of such bodies as the regional economlc planning institutes, the
UNESCO Institute for Educational Planning in Paris and the ILO Centre for Advanced
Technical and Vocational Training in Turin.

261. The conference and other meetings organized by the international organizations
help to develop Governments'! desire for technical co-operation. They make 1t
possible, in connexion with a particular problem to bring out the various factors
and to determine the means of achieving the obJectives through international
co-operation. The various publications of the internmational organizations,
including those prepared for such meetings, constitute an important source of
information for the organizations themselves and the technical assistance experts.
262. The increase in operational activities financed by the Special Fund has given
rise to a considerable 1lncrease in work of the organizations dealing with studies,
analyses and normative activities. Such work covers various problems of
industrialization which can be tackled within the limits of presently available
resources. In order to avold duplication of substantive effort and to promote
co-ordinated action, appropriate inter-secretariat machinery has been established

in fields such as manpower assessment and educational planning, technical education

and vocational training, and agricultural education.

hl/ For detaills see Reports of the Technical Assistance Board to the Technical
Assistance Committee for the years 1960, 1961, 1962 and Chapter 5 of this
report.
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VIII. TRAINING POLICY AND INLUSTRTALIZATION

26%. Training policy cen no longer be isolated from the other elements of national
policy, particularly when this policy is conceived and operated within a framework
of economic planning. The policy itself will be influenced by the rate of growth,
the proportion of investment devoted to industriel development and the prevailing
position of the educational system.

264, The situation in developing countries is characterized by low levels of skills,
inadequacy of the funds for education, and training. The situation, however,

varies widely: 1in countries with primitive economies to those in which industry
has developed substantially. Between these two positions, there are numerous
countries in which a backward sector exists alongside an extremely modern sector.
265. The policy to be followed in regard to training is thus, therefore, dependent
on a large number of factors. These, in turn, depend on the conditions of the
country concerned, the degree and dynamism of its economic and social development,
its administrative structure and on the over-all objectives of its national policy.
In addition, the problem of determining the appropriate training policy is made
complex by the inadequacy of date which are necessary if a national training policy
is to be satisfactorily planned at the national level. It is, nevertheless,
possible to suggest for industrializing countries, a ‘general strategy for training
systems and methods.

266. It is possible, in the first instance, to undertake analyses for determining

a short-and long-term training policy. Such analyses include estimating needs for
technical personﬁel and a review of training facilities. The latter includes a
review of the structure and organization of existing training facilities for the
three main levels of qualification, the use made of and the pedagogical ‘and economic
return from these facilities, the extent to which methods and programmes were
adapted to the tralning objectives and the respective costs of the tralning systems.
Once the results of such analyses are available it is possible to determine what
immediate steps should be taken in the light of the programme of industrialization
and the resources available.

267. A first category of such measures might aim at using facilities outside the
national training systems (such aé immigration, training abroad, training by foreign

companies, international or bilateral technical assistance). Other measures will
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include those such as systematic organization of work, raising productivity,
redistributing functions, increasing working hours temporarily, etc. These measures
constitute a basis for effective action for overcoming the shortage of technical
manpower and particularly for meeting short-term needs.
268. A geccnd category of short-term measures would be designed to improve the
effectiveness of existing training systems. 3Gome of these measures would be
concerned with administrative organization and co-ordination at the national,
regional and local levels, particularly as regards the links, between the different
training systems, the authorities responsible for training and those responsible
for education and the economy. Such action is suggested because, even in countries
vhere training systems are not as yet developed, these systems often come under
the administrative Jurisdiction of different authorities and require co-ordination.
Lack of proper co-ordination will, however, inevitably lead to inefficient use of
national training facilities as a whole. The lack of co-ordiﬁation may be due to
the inadequate Government administrative machinery. In such cases, a general effort
in improving public administration would be desirable.
269. Other measures in this second category would be aimed at making improvements
in the training systems and methods used. Consideration would be given in this
connexion to such aspects as:
(1) The structure of the training systems, their geographical
distribution in the country and their capacity in relation to
short- erd lcng-tern: needs
(i1) The volume and distribution of training expenses particularly in
institutional systems of training
(11i) Wastage and drop-out during training
(1v) The standards and methods used; and
(v) The relationship between training and employment possibilities

and the links between training systems and industry.
270. A third category of possible immediate measures seems particularly appropriate
for countries which are in the earlier stages of industrialization. It is possible
that the competent authorities in such countries will have to choose, within the
framework of industrializastion schemes and the limits of available resources,
between training for the various levels of qualification (skilled workers,

technicians, engineers) and between institutional and in-plant training. It may be

/..
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desirable for these countries to devote particular attention to determining the
priority to training programmes with a multiple effect, namely: |
(i) To the training of trainers of teaching perscmnnel in institutional
training systems, and supervisors and forewmen in industry;

(ii) To the training of persons in key functions such as management,
personnel maintenance and repair services of lower and intermesdiate
level supervisors, etc.

(iii) To the development of systems of training young rersons and adults
who are already in employment.gg/

(iv) To the establishment and development of programmes of further training
(technical and pedagogical training and general education) since such
programmes are usually of considerable importance as a means of
improving the qualifications of the labour force as a whole.

271. For countries with a network of educational infrastructure and of some

industrial development, consideration may be given to the following main measures:

(i) The extension of training facilities to the population as a whole, both

for the initial training of young perscns and adults at all levels and
for the adaptation, specialization, retraining and further training
which become necessary as a result of the economic and technical
progress. These facilities should be sufficiently flexible and varied
to meet all the reduirements of the persons concerned and to provide
for training to continue as necessary throughout working life

(ii) The improvement of the links between schools and industry, since at
this stage of industrialization the general and scientific culture of
technical personnel is increasingly important as a basis for training
and technical specialization

(iii) The development of research on technological progress and the study
of its repercussions on training, with a view to adapting training

methods and programmes constantly to the prospects of industrial evolution.

42/ "The quickest way to increase productivity in the less developed countries
is to train the adults who are already on the job. Education for children
is fine, but its potential contribution to output over ten years 1s small
compared with the potexntial contribution of efforts devoted to improving
adult skills. This field is almost wholly neglected ... Yet there is ample
testimony to what adult education can achieve, whether in the form of
training-within-industry, evening classes, or sandwich courses in urban
centres, ..." Iewis, A.W. "Education and Social Development" UNESCO
International Social Science Journal, Vol. XIV, No. 4, 1962.
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IX. RECOMMENDATIONS

A. FOR LEVELOPING COUNTRIES

272. In the light of experience in recent years, the following measures are
suggested to train the required technical personnel within the framework of
programmes for accelerated industrialization:
1. Evaluating existing trainipg facilities in the light of currvent
and estimated requirements for technical personnel at all levels, from
workers to epgineers and management; .
2. Review of “he structure and organization of facilities for the
three main levels of qualification, the use made of, and the return
from these facilities, the extent to which methods and programmes are
adapted to training objectives and the respective costs of the various
training systems employed;
3. Establish priorities in the light of a programme of industrial
development, resources available and the needs for the whole range of
industrial personnel, based on the following possible measures:
(a) the improvement of existing training systems
(b) +the use of facilities outside the national training
system such as immigration, training abroad, training by foreign
companies, international or bilateral technical assistance and the
more systematic organization of work and enterprises
L, The improvement of existing training systems with regard to:
(a) administrative organization and co-ordination et the national,
regional and local levels, particularly as regards the links between
the different training systems and the link's between the authorities
respcasible for training and those responsible for education and
economic development
(b) the structure of training systems and forms of training, their
geographical distribution and thelr capacity in relution to needs for
technical personnel, both short- and long-term
(¢c) the volume and distribution of training costs
(d) wastage and drop-out during training

(e) the standards and methods used ' /..
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(f) the relationship between training and employment possibilities

and the links between training systems and industry
5. For countries in the early stages of industrialization, paying
particular attention to determining the priority to be given:

(a) to training programmes with a multiplier effect, that is for

the training of trainers, particularly of teaching staff in

institutional training systems and of supervisors and foremen in

industry

(b) to the training of persons in key functions or at key levels,

for instance the training of management, the training of personnel

in maintenance and repair services, and the training of lower and

intermediate level supervisors and of technicians

(c) to the development of systems of training young persons and

adults who are already in employment, for instance by organizing

systems of in-plant training

(d) to establish and develop programmes of further training as a

means of improving the qualifications of the labour force as a whole.
6. For countries which have passed through the first stages of
industriaelization and have already developed their industrial and educational
infrastructure, the following measures are suggested with a view to achieving
the full and rational use of all human resources:

(a) the extension of initial and further training facilities to

the population as a whole, in accordance with their needs and those

occasioned by economic and technical progress

(b) the establishment and development of high level training for

new techniques, both for research and production

(c) the improvement of the links between schools and industry, in

view of the increasing importance at this stage of industrialization

of general and scientific culture as a basis for training and technical

specialization

(d) the development of research on technological progress and the study

of its repercussions on training, with a view to adapting training

methods and programmes constantly to the prospects of industrial evolution.

/-
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T. Fbllowing measures are suggested in connexion with the training of
management personnel:
(a) the development of university and college management education,
both post-gradvate and undergraduate, including management courses in
technological education, for the longer-range supply of managerial
practitioners and teacher-:
(b) the establishment of further development of management training
facilities, such as management development centres, for the more
immediate supply of managerial practitioners and teachers: such
centres to offér‘comprehensive management training for all levels
of management and to cover a wide range of industries, including

small-scale enteiprises and co-operatives.

B. FOR INTERNATICNAL ORGANIZATICNS

275. It is evident that the existing programme of the United Nations and the
sreclalized agencies in the field of Industrial Tevelopment, particularly in regard
to technical education and vocational training, will need to be intensified and
increased. The following items already in progress or planned and mentioned in
paragraphs 259 to 260 would seem to be of particular importance within such an

intensified and increased programme:

1. Studies and research on:

(a) employment objectives in economic development and employment
policy, and particalarly:
(i) employment creation in relation with industrial development
(ii) factors to be cénsidered in determining what choice might be
necessary between emp’oyment growth, changes in the conditions
of employment, and patterns and rates of economic growth; and
(iii) formulation and implementation of policies for increasing
employment
(b) problems of development of small-scale and handicraft industries
(c) methods of forecasting requirements for technical personnel for

economic and particularly industrial development
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(d) changes in the occupational structure of the labour force and the
composition of occupations
(e) the economic problems of technical education and vocational training
in developing countries with a view to establishing a basis for long-term
planning énd with particular respect to such aspects as:
(1) +the determination of priorities in technical education and
vocational training
(ii) the determination of the costs of the various systems of
technical education and vocational training
(iii) the extent to which the various systems of technical education
and vocational training are used and the return they give
(iv) methods for organizing and planning education and training in
relation to general development policy
(f) the national planning of technical education and vocational training,
including their organization and structure
(g) education and training methods and programmes and problems of status
and training for teaching staff
(h) specific problems of training higher technical education and
renagenment development
(1) the establishment of inventories of training institutions in
selected fields of industrial development
(J) the assessment of needs for technical education ané vocational
training in selected industries
(k) problems connected with the development of local resources and
local engineering planning
(1) occupational health and measures for providing effective assistance
in medical education and training to meet priority needs of developing
countries
(m) specific problems concerning the social and economic conditions of
engineers and higher technicians
(n) the professional training of highly srecialized personnel of all
grades in the developing countries in suéh branches as meteorology,

telecommunications and civil aviation
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2. The establishment of standards and models, with a view to facilitating the

the implementation both nf naticnal trainirg schemes and of interrational
technical assistunce projects, on such subjects as:

(a) employment objectives and manpower organization

(b) the establishment of vocational guidance tests in a

number of developing countries

(c) the preparation and use of audio-visual aids

(d) the construction and fitting out of training premises

(¢) equipment for training workshops

(f) basic equipment lists for teaching and practice laboratories

(g) cudes of practice for various industrial sectors

(h) training in given industrial sectors; and

(i) puide to management education at various levels.

3. The establishment of recommendations covering such problems as the

planning and design of prototype testing and research centres and the
typology of research laboratories and institutions.

L. Operational activitieé, in accordance with requests from Governments,

and consisting of:
(a) Survey missions involving studies on economic, technological,
manpower and educational problems in relation with the creation or
development of industries, either as a whole or in a specific sector
and studies on the structure and organization of technical education,
vocational training and management development and programmes for all
or specific levels of qualification, occupational specialization or
functions _
(b) Operational projects involving advice and/or co-operation in the
planning, establishment or development of systems, programmes and
facilities for technical education, vocational training and management
development for industry and the provision of experts, fellowships and

equipment as necessary.
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CHAPTER L

THE FINANCIAL IMPLICATIONS OF TECHNIZAL
EDUCATION AND VOCATIONAL TRAINING

I. COST ESTIMATES OF EDUCATION AND TRAINING

274, The estimation of the financial aspects of the education and training
programmes in the developing countries in connexion with industrialization involves
a number of difficulties:

(a) The over-all cost of such programmes depends on preparing fairly

accurate estimates of the numbers of technical personnel. Difficulties

involved in this task are discussed in chapter 1.

(b) Cost estimates per pupil are not readily available and the existing

data need to be up-dated. This is particularly true for training

programmes undertaken in addition to those undertaken by the technical

schools, institutions and universities.

(c) The available estimates of education and training vary considerably

fror region to region and from country to country. Therefore, estimates

should be considered as illustrative only, and subject to revision.

(a) There is lack of data on "drop-out" rates at various levels, the

present flows of students into various iypes of employment, and the

appropriate lags in the expansion of these flows (5, 10, 15 or even

20 years, as the case may be). Data on such aspects are particularly

necessary in the costing of the capital requirements of education and

training programmes.
275. An attempt will be made in this chapter to assemble available data and to
estimate costs involved in undertaking training programmes for intermediate and
higher level technical personnel concerned with industrial development. These
estimates are subject to the difficulties and qualifications mentioned in the
preceding paragraph. It must be emphasized here that estimates are presented for
illustrative purposes only. They are basically rough orders of magnitude and it
is hoped that, as more data become available, firm estimates may be prepared.
276. Some estimates of recurring costs and of capital costs per pupil/place are

presented in table 4.1 for various levels of education. Some are actual costs,

/...

while other refer to planned future costs.
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Notes to Table L.l

This cost estimate is Tor LYTC. By 1930 the cost would be 1,000 under the
Taunanarive lan.

The lower estimate refers to hipher training in non-university institutions.
Includes the cost of boarding acilities (for 1/% of pupils in Sicrrs Leone) .
Cost nt one contre which was considered r'nyx too high.

The Tokyo Conference on the Karachi Plan envisapes the following cost raties
for recurring costs per pupil and capital costs per pupil-place in primery,
secondary and hipher educotion respectively: 1 (primary): 5 (secondery):
15 (higher).

UNEGCSY, Needs of Asin in Primary Bducation, Educatioral Studies and Documents,
No. 41, 160L. Tavpet for 1080,

Includes adult eduwcatiovn.

Sperating costn only.  The low estimate dis for industrial training - the hiph
for apricultural,

Includes secondary teachers' training.
o)

%syimates from date in La Educacion, Union Panamericana, 21-22, Enero-Junio
901.

UNESCO estimate - UNESCO/ED/CEDES/18.
Constructlon only.
Middle schoels - includes equipment.

This refers to the average annual cost per pupil who completed a six-year
primery course. La Educacion, Union Panemericana, 21-22, Enero-Junio 1561,




E/3901/Add.1
English
Page 122

277. The relatively higher proportion of per pupil costs at the higher educated
level, compared with the primary level in Africa, are due to the need for greater
reliance on expatriate teaching personnel, for providing residential facilities
for the students and teachers (also at secondary levels) and to the low pupil/
teacher ratios in many African higher educational institutions. Plans to raise
the proportion of indigenous teaching personnel, and the ratios of pupils to
teachers, will reduce these costs in the future, as the development of the lower
levels of the educational system enables more young people to take advantage of
a university education and to become teachers themselves.
278. On the basis of the regional cost estimates of table h.l, and on the basis
of the numbers of scientists, engineers and technicians for industry estimated
for illus*rative purposes in chapter 1, an estimate of the higher-level
educational cost has been made for each of the regions. It must be emphasized
that this estimate:

(a) takes no account of the education of higher and intermediate-level

manpower required for fields other than industrialization or any other

educational needs;

(b) takes no account of the present or past output of higher-level

technical personnel. (See paras. 279 (d) and 281 below.)
279. The educational assumptions on which this estimate is drawn up are the
following:

(a) the duration of higher education is five years for engineers and

scientists, and three years for technicians;

(b) the capital costs for Asia are 20.7 per cent of the total

recurring costs.l/ All other recurring and capital costs for the

three regions are taken from the regional per-pupil estimates of

table L.1;

(c) the time-table over which graduates will be forthcoming to meet

the fifteen-year needs indicated in chapter 1 is also fifteen years.

In so far as countries between 1960 and 1955 have not produced a

l/ Report of Meeting of Ministers of Education of Asian Member States
Participating in the Karachi Plan, Tokyo, 1962, p. 68.
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pro-rata share of the output required up to 1975, the annual requirements
and annual recurring costs would have to be substantially increased for the
period 1965-1975. In that countries were already producing in 1960 some
proportion of the numbers required, the total capital expenditure necessary
over the period is overstated, however;
(d) in so far as countries have not succeeded in achieving (between 16C
and 1965) a pro-rata share of the industrial output and employment targets,
on which the fifteen-year educational requirements are based, the industrial
output and employment targets for the remaining ten-year period might have
to be scaled down, and the requirements of higher-level technical personnel
for industry reduced in consequence, This would, of course, reduce the total
educational costs to be incurred;
(e) the flow of graduates is evenly distributed over the fifteen-year
pericd. This assumption is introduced for simplicity. It implies that
the necessary numher of pupil places are constructed just as the period
begins and are fully occupied throughout the period. In reality, the
flow of graduates is certain to be less in the initial years, and more
in the later years. The total capital c~st over the fifteen-year period
would be greater than has been estimated, therefore, as the larger flow
of the later years requires a larger number of places to be constructed
and equipped. The capital costs in the initial years, however, would be
smaller than the fifteen-year capital cost indicated in table U.2;
(f) it is assumed that pupils drop out at the higher-level, and they do
not repeat any year. This assumption is necessary in the absence of data
on the average number of years it takes a pupil in the three regions to
complete science, engineering and technical courses. Both the fifteen-
year recurring costs and the fifteen-year capital costs will be too low
because of this assumption;
(g) it is also assumed, for the purposes of the estimate, that the total
numper of technical personnel wi.l compléte their training in the new
institutes established at the beginning of thie plan period.

280. The rough cost estimate based on these assumptions is presented in

table k4.2,
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TABLE 1.2

Cost of Higher-Level Education for beientists and Engineers

o
I. DNumber of Scientists, Engineers and Technicians Assumed to be Requiredf/

Asia Latin America Africa Total
Scientists and Engineers 260,CC0 110,000 30,00C  hco,CCo
Techniciens 630,000 £90,C00 70,000 990,000

1II. Cost of Higher-Level Education for Scientists, Engineers and Technicians
for Industry ($ million)

Asia Latin America Africa Total

15-year recurring 4
cost: 957 852 366 2,175
15-year capital cost: _ 198 11h 170 482
15-year total cost: 1,155 966 5%6 2,657

281. The estimated cost of $US2.6 billion for the fifteen-year period appears to
be considerable. However, this would amount to an annual expenditure of xxuxxm
approximately $US177 million for all the developing countries which, in itself,
may not be substantial. In any case, this figure is meant for illustrative
purposes only and any attempt to translate it at this stage into operational

matters would be truly misleading.

II. THE COST ANALYSIS OF TRAINING

282. There are two basic factors which influence the cost of training, namely,

training systems and methods and thoroughness in training.

A. TRAINING SYSTEMS AND METHODS

283. It is possible to ascertain a training "terminal"” point. It is assumed that,

at this point, the successful trainee possesses such skills which equip him to

2/ Data given in chapter 1 rounded to the nearest 10,000.

[oen
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undertake specified jobs at a given level of efficiency whatever the fraining
"route" by which he reached the terminal. In practice, the quality of training
given under alternative btraining routes to the same "terminal" point may differ
widely. If the higher quality training costs more, then consideration will have
to be given as Lo whether the extra quality is worth the extra cost. It 1s assumed
in the chapter that all training courses can be adjusted to the quality required.
In other words, jobs can be analysed and broken dowrn into component skill elements
necessary for the job and that training courses can be designed to inculcate this
precise set of skill elements. In this regard, the Turkish Five-Year Development
Plan states:
",.. the functions of skilled workers, foremen and technicians should be
defined precisely, and appropriate training methods should be worked out.
Co-ordination between the Ministries of Industry and Labour and the trade
unions should be established in this respect ..." 3/
The skill clements required will depend on the productivity and technology which
are required in the Job. Thus, a tool-maker using "old-fashioned" techniques will
require "up-dating" or retraining if he is to continue as a tool-maker as
sechnology advances and ‘the skill qlgments required of a tool-maker change.
28L. Given these assumptions, it is clear that systems of tréining should use those
methods which minimize their costs and that those systems which cost less should be
gradually expanded and those systems which cost more should be gradually contracted

30 as to minimize the cost of training per successful trainee for the numbers it is

slanned to graduate from each training "terminal’.

285. This problem is relatively simple analytically, although there may be some
srocedural complications in identifying the various cost elements. Each training
system should be costed and compared on the basis of the cost per successful
trainee. These systems should be compared, not only with other systems where these
provide alternative routes to the same training "terminal", but also with the same
system in other countries and in different establishments in the same country.

Costs may be affected by such factors as trainee/instructor ratios, size of

2/ Turkish Republic, Prime Ministiry State Planning Organizaticn, First Five-Year
Development Plan, 1963, 1967, Ankara, 1963-1067, Ankara, 1963.
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training establishments, pedagogic techniques, length of training period, where
training is given (in a centre or in an enterprise, for example), whether training
is part-time or full-time and how such training is distributed over ecach day, week
and year, and the selection procedures and past experience and qualifications of
trainees.

286. Such comparative analysis should seek to establish, for example, whether an
apprenticeship system with fifteen apprentices to each instructor, using programmed
learning techniques over a period of two years, would not result in lower costs per
successful trainee than other apprentice systems leading to a given training
"terminal". It should seek to establish whether the scale of training would not
have to be larger than a given size for most economical results, thus leading to
the recommendation that smaller firms should co-operate in training or that special
centres should be set up which are large enough to provide training on such & scale.
287. The costs can be traced by cost accounting methods to the various elements in
each training system which contribute to the costs per successful trainee, for
example instructors' wages or salaries, other variable and fixed costs, the success
rate of trainces, the length of training and so on. A standard method for costing
the training of apprentices was recently developed by the Personnel Management
Advisory Service of the British Ministry of Labour, in co-operation with the
British Association for Commercial and Industrial Education (table h.}).k/

288. This costing formula effectively encompasses all the cost elements from the
point of view of an individual enterprise. For the purpose of planning training,
however, some adjustments are required. First, to allow for wastage, the unit
costs should be multiplied by the numbers in training in each "year" of each coursec.
These aggregate "yearly" costs should be added and the total divided by the number
graduating from the course concerned.é/ .

289. Second, when determining the cost of training for the economy as a whole,
item 1 (a) in table 4.3 should be calculated as the wages which the trainees would

have earned had they been working instead of learning. This is the "real cosi" of

4/ BACIE Journal, London, Vol. 17, No. 3, Septenmber 1963, pages 102-10k.

2/ A slightly more elaborate method will have to be used if the apprentice
intake is rapidly growing.

[oo.
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standard Method for Casting Lhe Traininm of Apprentices

Expenditure
per Groade ol v
Apprentice E
o
42 ol
4 ﬁ r—i 5

Description q |t a
21902 lg | 8
|G 'é 218 -
& H

SIS 158 |H| 8
gl ol Jof o
O e KD (O £
A E R VI VI £

B R L o

-

I.

IT.

Wages and Salaries (taxable)

()
(b)
(c)

(d)

Apprentices - for time spenl in works and offTices
and at college Or COUrsSCS v« 2 & ¢ s b e . . e

Instructors* - Tull-time or part-time (foreman
or cr:ftsmon undertaking other duties) . . . . .

Clerical and administrative - to include
allocation of training and/or personnel
department effort . . . . . « .+ . « « « . .

gtatutory and social - payment for statutory and
anmal holidays, national insurance, and company
contribution to pension scheme . . « « « + « .« ..

Total Cost for Wages and Salories . « « « &« + = 4+ o

(a)
(b)
(e)

()
(e)
()
(&)

Renbs. & ¢ v 6 6 6 v v v e e e e e e e e e e e
Rates and LaXes « ¢ ¢ v o & e o = s o

Depreciation of Tixed nssets (plant, buildings,
e‘tc. ) - a a - - - L -« L] - L. L} L] L - & - - L] » L]

Light, fuel and power . « . + « « & + « « « o« «
Indirect labour costs (e.g. shop labourer)
Maintenance of machine tocls . . . . .+ . . . . .

Maintenance of' other equipment of o capital
nature . . . . 4 0 v s h e 0 e e e e e e e e e

(Shop tools, fixtures, furniture, equipment,
and materials, etc.)

‘Maintenance of Training Centre or Defined Training Area
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TABLE L4.” (continued)

Deseription

Expenditure

per Grade of
Apprentice
D
19
g | 4
d jw «
1 Q L e
[ ORI P 2 o
oy Q & &~
+ é’ 3 r3 )
g ]S o
B GRS
~ N3 QL Q
O [ = | |O
£ [ K K

Tture

® Total Expend

III.

v,

VI.

VII.

VIII.

IX.

(h) Consunable equipment « v v v v v v v v v v v v . .
{Troining material, stationery, ete.)

Total Cost of Training Centre or Area . . . . .« . . . .
{!

Recruitment and Helection

Advertising of vacancies, apprenticeship brochure,
school visits, selection processes (including cosl of
interviewing, testing, entertaimment, etc.), travelling
expenses (of candidates and staff) . . . . . . . . ..
Fees

(a) TFees puid to technical colleges, ete. . .+ . . . .
(b) Cost of external courses and educational visits .

Total cost of fees .+ & v v v v v v v vt s e e e e e

Awards

Bocks, tools or prizes, cost of prize-giving ceremony
parents' day, etec. . . . . L 0 0 0 0 0 0 e 0 0 e .

Fringe Benefits

Cheap canteen meals, subsidized travel, apprentice
association, sports and recreational activities, ete. .

Acccmmedation

Cost of ledging allcwances, provision ot hostels, etc.

Donations and subscriptions to external bodies for
trainiag PUXPOSES v v o v o o + o 4 o o o ¢ o o % o &

Any other items please detail . . . . . . . ¢ v . .+ . .
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Deseription

per Grade of
|Apprentice
2
L4)]
g |d —
d W o
~4 0 B e
U b | [ )
NEACRERE
i
et E ,E el E
© {0 U im
o a1 10
[ I 1 B 1 - T o B L
RN DR VI - SR -

Fxpenditure

vpenditure

-,
-
s

™ Total

GROSS COBTS & & v v v 0 v v e v s v e a a a s 4 6 e s

CREDIT ITEMS . . . o & & v & v v v v v e v s v e s

(i.e. value of apprentices production iT done by skilled
men )

NET COSTS L] » L] * . . » . L] | ] L] . L] . L] . - - » - L] .

(i.e. gross costs less credit items)

UNIT COSTE .+ v v 4 ¢ v & s o v « v s s 0 6 ¢ o « « o s o« =«

( i.e. net costs )
( No., of apprentices )

* This should include any relevant payments for overtime or bonus.
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engaging in training and is relevant for planning of national training systems. In
the Jdeveloping countries, where youth unemployment is very high, this “"reul cost"
may be very luew., Reference may alse be made here to the cost formulae Lor
education contained In the Addis Ababa and Tananarive Flans and to the work of the
OECD on this problem.gf

29C, In order to improve the etfficiency of the training systems, il is considered
important that the developing countries undertake to collect cost data relatine

to training. In the absence of duta, it will be difficult to ascertain whether

the resources devoted to training are being used in the most effective ways. For
example, methceds of accelerated training may, in given circumstances, be quite

the cheapest and most effective means of training over n wide range of wecupations.
Frogrammed learning metheds, which may allow more rapid and more effective training,
while econemizing on the need for instructors, may prove a most etfective technique
in develeping countries. Apain, a system of "shifts" of trainees and instructors
in the same buildings and using the same cquipment might yield o considerable
saving in overhead costys, and in particular in library costs and trainces!
facilities. But until the relative costls are known, these methods will scarcely

be btried as an alternative to established methods.

20k, The questioen of cost plays an importunt role in the decision of the industrial
enterprises in adopting a given type of training programme. The capital which
enterprises invest in training necessarily become embedied in employees who are
usually free to move where their skills can earn the greatest rewards. One
consequence of this iy that the prospect of losing workers and the capital invested
in their skills impels enterprises towards providing {raining programmes which bring
a rapid return, thal is, which arce specifically applicable and necessary Lo the
functions of the employees concerned.  Another consequence is that certain lypes of
longer-range training which might be more econcmically and efficiently provided on
an in-plant than on an institutional basis may bhave to be provided in inctitutions
or not at all, unless means can be found for redueing labour turnover or for
providing training on a co-coperative basis, and cempensating enterprises tor the

loss of employees trained by theni.

Q/ I. Svennilson, Bdding and Flvin: Targets for Bducation in Europe in 1970,
Policy Conference on Beonemic Growth and Investment in BEducation, OECD, 1S62.

[e-.
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202, Labour turnover to scme extent can be reduced and secure a rapid return on
training expenditure by the industrial enterprises. A ccmmitment to work in a
certain kind of job f'or a specified period, as is the practice of some Governments
in dealing with trainees going abroad, is one way out of this situation. In Japan,
large enterprises, in order to retain workers trained by them, use "the wage system,
fringe benefits, such as retirement allowances, paid vacations, heulth insurance

and recreational resorts, in such a way as to elicit a life-long commitment of
employees to a particular enterprise”.z/ This system not only discourapes labour
mobility, but tends to place much more importance on younger workers as Lrainces.g/
29%. Practices that severely discourage and penalize labour mebility have, however,
some disadvantages, and Govermments might wish 1o explore the possibilities and the
difficulties of devoting public funds to the subsidizing of in-plant training in
cases where this is considered a more cconomical system, frcem a national point of
view, of achieving given results.g/

20k, It is in the enterprises' own interests that training is carried out
efficlently so as to yield the maximum returns. The widespread use of whal has been
termed "learning by absorption" on the job might seem to indicate that many
employers have found this the most economic methed of training, despite the apparcent
waste of output while the employee is "absorbing'", by hit-or-miss methods on the
job the specific skills required. These ad hoc methods may be attributable to
scale factors, however, in ‘Lhe sense that small centerprises camnot afford at their
scale of output to employ full or part-time training staff, and an cmployee truained
less well by ad hoc means is a better cconomic proposition.

295. Large enterprises, on the other hand, which require large numbers of workers
to be trained, may take advantage of technigques of training which are more

efficient on a large scale than the "absorption" methods of small enterprises.

These techniques, calling for specialized training staff and equipment, involve

heavy fixed costs which can be spread over a sufficiently large number of traineces

Z/ Taishiro Shirai: The Impact of Rapid Lconemic Growth on Employment Structuce
in Japan, paper submitted at the Conference on Problems of Employment. in
Econcmic Development, Geneva, 12-18 December 1563 (mimeographed), p. 6.

8/ Taishiro Shirai, op. cit., p. 12.
9/ Ibid., p. 50.
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tu provide cheaper and mere effective training than "absorption" training. The
arpuments levelled ggainst the "inadequate" training carried out over a large part
ot industry are, therefore, arpuments in faveour of co-operation by small enterprises
in carrying out their training activities tepeother, and for public financial and
orpanizational support of such jeint training so that ecoremical use can be made

ot better teehnigues of truaining. The prossibility of such co-operation would
depend on the spatial distribution of small enterprises in industrial branches,

the degree orf similarity of production techniques, and on guarantees apgainst abuses
to gain an economic advantage to any particular enterprise, for example, by non-
payment of training dues. Government action tu premote and protect such
co-operation mipht be necessary and desirable in the interests of the industry as

a whole.

B. HCW THOROUGHLY GHOULD PEOPLE BE TRAINED?

DCO. Training costs influence the depree of specialization in training and the
digtribution of training time over the working life of trainees. The problem in
this vase is to find appropriate "time pattern” and the degree of specialization
of training which is most suitable tu the peculiar conditions prevailing in each
country. Fer example, over-training, while possibly advantageous for the
Individual, since it may allow a wider range of occupational choice, may not be
directly useful for the country since there will be no immediate opportunity for
full utilization of the skills acquired. Under-training, on the other hand, may
be frustrating for the individual. It creates a rigidity in the skill structure
of the working populuation and docs not allow sufficient mobility to accommodate
the rapid changes in the "product mix" required for industrialization. There is
a problem, therefore, of balance between specificity and flexibility. Both over-
training and under-training have undesirable aspects. The more skills acguired
and the more peneralized the training, the more flexible will each trained person
be in the event of changes in the occupational structure of the work force.
Conversely, the fewer skills acquired and the more specialized the training, the
less flexible will ecach trained person be. In order to determine the appropriate
methed in training which will provide a worker with the necessary specialization

within the "time pattern” nc clear-cut solutions can be given. The initial training

Jovs
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can be devised in such a way s to equip the worker to work in the full range of
occupations. Alternatively, the training may be phased: initial training of a
limited type to be followed by further training. There are, however, certain
factors which need to be considered. TFirst, there is a risk for undertaking o
full initial training, siﬁcc the centire range of skills may not be requircd for
some time. Secondly, a trainee might wish to seek employment as scon as he has a
certain skill basis rather than wait until the entire training is finished. The
social, as well as the personal,cost of waiting is particularly high in the
developing countries, where living standards are so low. Treining projects with
low initial capital outlays and short waiting pericds such as a training plus
retaining system, appear to be suitable to the conditions in the developing
countries. On the other hand, subsequent relraining may result in loss of income
to the worker, al a time when he needs it most, in view of his dependants, etc.

In such cases, subsidies are sometimes given. This experience is prevalent in
some East European countries, France and Sweden. In Sweden, for instance, workers
undergoing retraining for the adaptation of their skills to structural changes in
production are paid transportation costs, housing expenses and an amcunt cqual to
the beginning wage of the occupation for which they are being trained.lo

297. In some developed countries, emphasis seems to have been on full initial
training rather than on limited initial training plus further training. Their
social framework is such that most people are unable to oafford the loss of income
attached to training in later years, and cannot obtain finance over the period to
cover this loss of income.él/ In Eastern Europecan countries, however, more stress
seems to have been laid on training plus further training systems. Special holidays
with pay are granted for workers to attend advanced courses. Many workers attend

general and technical education classes part time. In one factory at least in the

 p——

19/ Statement by Bernard E. Teets, Europecan Manpower Report to the Annual Meeting
of the Interstate Confercnce of Employment Security Apencies, Omaha, USA,
October 1663, page 8 (mimeographed).

;}/ In France, Sweden and the Netherlands, however, considerable steps have been
taken towards removing this burden from persons seeking retraining, through
the provision of wages for trainees and housing and other benefits.

Samuel C. Bernstein: European Manpower Report, pp. 1-5.

[
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12/

Ukraine SSR every second worker was receiving scme kind of additional training.—
Tn the Byelorussian SOR, 10-15 per cent of all workers are retrained each year.ié/
In the USSR, in 1660, 6.8 million workers and eﬁployees, including 6.4 million wage
worrers, were enrolled in programmes of training for increasing skills within
individuzl plants. Zbout 40O per cent of trainees were in professional technical
courses, szkout 14 per cent in work methcd courses designed to raise the level of
prcductivity of low-output workers. There were about 14 per cent receiving training
in a second field of work to increase their job mobility, and the remaining were

1k4/

retrained owing to changes in technology on product mix.—
III. FINANCING OF EDUCATION AND TRAINING

A. EXTERNAL AID

263. The Addis Ababa Plan envisages that about 30 per cent of the cost of the
programme for Africa would have to be financed externally. The aid implications
for the other regional plans are not precisely set ocut, but they may be assumed to
be less (say, 20 per cent), because of the special factors operating in Africa
which make education more costly. The external finance needed for the higher-level
education of the required technical manpower derived in chapter 1 might therefore
amount to about $5CO million over the fifteen years 1960-1975.l2/

299. It is exceedingly difficult to estimate the present level of international
aid for the development of technical education and training in the developing
countries. However, the level of aid or technical assistance directly for this
purpose administered by the United Nationslé/ organizations may have been roughly
about $40 million in 1S61.

lg/ Statement by Eugene I. Efremenko (Workers' delegate, Ukrainian SSR) at the
Preparatory Technical Conference on Employment, International Labour
Organisation, Geneva, October 1963,

li/ Statement by Victor F. Pashentsev (Employers' delegate, Byelorussian SSR) at
the Preparatory Technical Conference on Employment, Geneva, October 1563.

14/ Murray S. Weitsman, Murray Feshbach, Iydia Kulchycka, "Employment in the USSR",
Dimensions of Soviet Econcmic Power, 1662, p. 637.

15/ See paragraphs 280-281 of this chapter.
16/ Latest data for which the breakdown of aid was available.
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United Nations Assistance to Education and Training in

the Developing Countries (in million dollars)

Source of Assistance

Special Fund

Higher and intermediate level technical
education and training

EPTA

Fellowships - country projects .
- regional projects 1

Technical education and training

Vocational training

Science teaching

Assistance to advanced education

Regular Budgets

(a)

Fellowships - all projects
Technical education and training, etc.(b)

5.2
0.k

18.8

\O
\\e}

=

|

o~
(@]
n

|

Notes: (a) Calculated on the basis of the average expenditure

($2,038 p.a.) per fellowship.

(b) Calculated on the basis of the same proportion of aid
(15 per cent) being devoted to technical education and
training, vocational training, science teaching and
assistance to advanced education as in the EPTA programmnme.

Source: United Nations Annual Report of the Technical Assistance Board, 1961,

E/3605/Rev.1l; E/TAC/REP/213/Rev.l.

301. It should be ncted that the expenditure on technical assistance projects in

teacher training (approximately $US1 million)_has been excluded. Data given in

table 4.k cover fields wider in scope than technical education and training proper.

This factor 1s, to scme extent, counter-balanced by the technical training directly

[eo.
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or indirectly entailed in the adviscry services, and the training of local
"ecounterparts", acccmpanying technical assistance projects outside the field of
training proper. It was not possible to make an estimate for the bilateral aid
and technical assistance in this field.

>02. It should be noted here that expenditures financed under technical assistance
programnes cannot be compared with the estimates of foreign assistance. The
training prograrmes mentioned in paragraph 300 above contain salaries plus
allowances and travel of expatriate staff, while the latter relate to needs in
terms of local educational costs. Thus, the estimates of foreign contributions to
training programmes need tc be revised upwards to include costs of sending

expatriates to the developing countries.

B. INTERNAL FINANCE

30%. The internal finance required for the higher-level education and training was
roughly estimated in the earlier paragraphs to be $US2,CCO million over the

period 1960-1975.

304. There are difficulties in identifying accurately each source in relation to

the type of training., For example, Goverrments and enterprises very often subsidize
private educational institutions. Government subsidies and tax concessions are
given by the Governments to enterprises fulfilling certain training requirements.
Oometimes apprentice taxes are levied to finance training centres. Some fragmentary
evidence of a qualitative nature with regard to fees charged, and assistance frocm
Govermment and industry is given in table 4.5. The table should be interpreted

with due regard to the supplementary evidence appended as notes to the table.

305. The Governments of the developing countries have allocated great importance to
the development of the educational system. There are three ways in which
Governments finance programmes of technical education and vocational training:
taxation, loans and by making use of personnel in other government activities
without detracting too heavily from the performance of their primary functions.

3C6. ALl taxes for technical education and vocational training will be redistributive
in the sense that those concerned directly in the process of technical education and
vocational traihing (teachers and pupils, builders, printers and so on) will be

better off', whilst those who pay taxes will be worse off. If sufficient resources

[en.
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Proport on of national
educational expenditure Sources of Finance - Jenaral and Technicel Education
spent on government and
Country private schools (%) Covernment Schools Frivate Schools
Govern- Parents Enterprises and Governm-[ Parents{ Enterprises and
Government | Frivate ment business opera- ment business opera-
% tions of schools % % tions of achaols
GAOUP I#
Cemeroon® 3 &9 100
Ghana® 95 5 100
India 71 29 T1 19 10
Irag 92 8 100
Nigeria.j n.a. n.a. 100
Pakistan a1 19 80 12 8
Peru 89 11 n. a.
Fhilippipes 82 18 n.a.
Senegnl5 85 15 100
'I.‘!:lu:{.lls.ml6 a3 12 100
Tunipia a7 3 n.a.
UAR 81 19 n.a.
(ROUP II#*
Brazi1! 78 20 100
Cv:olom‘l:j.a8 8o 20 100
Eouador 79 2 8l 2 i
Japan 87 13 32 3
6e
9 3
Mexica 82 18 n.a.
Folandl® 100 0 100
Umg-uayu 86 1k 100
GROUP IIT¥
Belgium® 51 kg 100
Czechoslovakia 100 0 100
France 77 23 100
e 90 10 100
Retherlanda®’ 26 7 % 1
Sweden'® 98 2 100
USSR 100 0 B6 0 14
UK (86) (k) (73) (12) (15)
England 17
and Walen 93 ¥i 98 1 1
UBA 79 21 93 1 & 7 93
i
* GROUP I : FPer capita income less than $180 p.a.
* QROUP II : FPer capits income greater than $180 but less then $500 p.s.
* QROUP III: Per capita income grenter than $500 p.a.
Source: World Survey of Education, UNE3CO, Paris, 1961.

/.
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NCTES
1. Cameroon:
2. Ghana:
3. Nigeria:
L. Peru:

5. Senepal:
6. Thailand:
. Brazil:
8. Colombia:
9. Mexico:
10. Poland:
11l. Urupuay:
12. Belgium:
13. France:

1, TItaly:
15. Netherlands:
16. Sweden:
17. UK
(England

and
Vales)

The Government subsidizes private schools to some extent.
Fees charged al government secondary schools.

Fees charged al government secondary schools.

TFees charged at government secondary schools.

The Government subsidizes private schools to some extent.
There are some student charges at secondary level.

Scme fees charged in post-primary schools. (Lower grade
skilled workers trained in apprenticeship schools, and on
the job, under the supcrvision of SENAI (National Service
of Industriad Apprenticeship), which is financed by
contributions from member firms.)

Fees charged at government seceondary schools. (Staff
trained specially for business enterprises by SENA
(National Service for Apprenticeship), which is financed
by funds from such enterprises.

Fees and examination charges at government secondary schools.

Some services and funds voluntarily contributed by parents
and industry.

No fees charged at government secondary schools.

The Governmment extensively subsidizes private schools.
No fees charged at government secondary schools.

Fees charged at government secondary schools.

The Goverrnment subsidizes private schools on the same
basis as the government schools.

No fees charged at government secondary schools.

The figures in brackets refer to financial sources at
government universities,
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ave raised through taxetion, it would meen a transfoer of inceme {rem the
traditional sector, wvhich is very Iarge in all developing countries, to the medern
sector, which includes tochniecal education and traiving activities. Such a transfer
sometimes tends to create difficulliies of o political nuture.

A0T. Proctices of levying tax on education and wraining matters very in different
countries. In Yugosluvia, enterprises which do not train apprentices puy & special
tax corresponding to lhe costs which would have been incurred had Lhey undertaken
the training customarily required. These funds are used to finance special
training centres. In the United Kingdom, steps are being taken to intreduce a
similar scheme, supplemented by subsidies to enterprises undertaking approved
training. In Colombia and Brazil, the Natienal Apprenticeship Services (SENA and
SENAT respectivcly) arce financed by an allocation frem funds collected by means

of a pay-roll tax under the family allowances scheme. In Colombia, 2 per cent of
the pay-roll of enterprises employing more than ten persons is devoted to SENA

for training purposes in special centres. While such a scheme is not specifically
tied to an enterprise's performance in providing training, it has, on the other
hand, advantages of simplicity. It facilitates distribution of financial
responsibility for training in an equitable manner upon those who will benefit:
from it, ensuring that enterprises which do not provide training facilities
themselves must still pay for the training of the skilled personnel which they
obtain.

3C8. Loans are generally raised in financing expenditure on buildings and equipment
for technical education and vocational training institutions. They may be used in
lieu of taxes (and,fees) to finance these expenditures. While they raise fewer
political difficulties than taxes, there are usual economic difficulties in
mobilizing the savings required. On the other hand, in view of the small sum,

the effects on interest rates and the inflationary potential may not be of
considerable significance.

309. In-plant training has certain merits. It ensures that the skills taught are
those appropriate to existing, and not out-dated, technology, and is by definition
responsive to changes in demand for various categories of skills. Morecover, such
systems allow earning to accompany training. This system of training thus lends
itself to serious considerations. The available experience shows that the results

are very favourable. It presents, on the other hand, difficulties largely of

/e
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implementation. It is difficult to promote this kind of training on a purely
voluntary basis since the returns may not fully accrue to the enterprise which

has incurred the costs of training, as those who have been trained may go to other
enterprises. Nowadays, it is generally the enterprises paying the highest wages
or offering the best conditions which do most of the in-plant training and these,
generally, tend to be the largest enterprises. Their turnover of trained
personnel also tends to be low. In order to expand in-plant training, the
enterprises generally should be encouraged to expand their training, and means
must be found therefore to insure them against losses of invesiments made in
training their personnel.

310, A limited form of a bond system might be applied on the basis of a bond
commitment by trainees to an industry or group of firms which would collectively
finance the training. This system would permit freedom of choice of occupation
and place of work within the industry for the trainee and should also protect his
right to work outside the industry in circumstances of individual need. On the
other hand, subsidies might be given to enterprises which undertake training, such
as is done in the Netherlands, Switzerland, Pakistan and Canada, for example.
Finally, the system of apprentioceship taxes already mentigned provides an insurance
against losses of investments made in training personnel, since all enterprises

collectively finance the training required.

IV, FEES AND PART-TIME TRAINING

311. The central argument against financing education or training through fees is
that it is inequitable as between pupils frcm poorer and richer families. However,
it is a fact that in many instances, it is only the relatively well-to-do families
which can afford the income loss involved in a full-time formal education for their
children, once these come of earning age. This age occurs around the time when
children usually start secondary-level training. Thus, to encourage poorer
fomilies to give their children full-time education, substantial scholarships and
allowances would be necessary at a level commensurate with the earning capacity of
these children in employment. It would not be sufficient merely to eliminate fees
altogether, and the financiel responsibility of the Government would have to be
markedly increased if formal education at secondary and higher levels were to be

truly on a basis of equal opportunity.

[eoo
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312, It is evident, therefore, that to expand training at the rate required for
rapid industrial development implies that at secondary and higher levels of training :
adequate part-time systems of education must be set up to allow the abilities of the ;
children of poorer families to be fully realized. Such part-tire systems are not
normally part of the formal school system, except at higher levels, in some fields,
in which courses are so arranged as to enable students to complete their
qualifications on a piece-meal basis. Hcwe 'er, there exist numbers of private
part-time and correspondence training institutions organized as profit-making
concerns, which are not subsidized by the State and, thus, charge high fees, which
are their sole source of revenue. Such concerns frequently offer the most econcmic
training alternative to full-time education to children from poorer families despite
the high level of fees, since they enable training to be combined with gainful
employment. An expansion of similar State-organized institutions, which might
charge fees at a level commensurate with, or even lower than, the level of fees

in the formal school system, might well prove both more equitable and more

effective than an expansion of full-time formal schooling financed largely by

State funds.

31%. In the USSR, for instance, great emphasis has been placed on developing part-
time and vocational training as an alternative to full-time general and technical
education. Two-thirds of those undertaking training in secondary technicums, for

example, do so by part-time means.

V. CONCLUSIONS AND RECOMMENDATIONS

314, A, The developing countries should keep under review the financial
implications of their programmes of technical education and vocational training.
To this end, standard costing systems should be instituted for each cducational
and training programme, so that data may be collected, and analyses made of:
(2) the costs of systems of providing the higher and intermediate technical
personnel required for industrialization, and,
(b) the ways in which enterprises, and government and private schools, may
finance increased technical education and vocational training, with a view

to:
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(i) reducing the costs of technical education and vocational training
wherever possible, and
(ii) finding methods of finance appropriate to conditions in the
developing countries.

B. The international agencies concerned shculd assist the developing
countries in carrying out detailed inquiries into these financial questions,
through their research and information programme: and under their programmes of
technical co-operation.

C. The investment made in training by enterprises must be emphasized as an
important factor in the industrialization of developing countries. Educational and
training plans in the developing countries should take due account of this
importance.

D. The development of systems of part-time education and training which
reach a wide population of people who can not afford the inccme lost during
full-time education and training, is an essential ingredient of an equitable

and effective technical educational and vocational training system.
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CHAFTER 5

TRAINING CF TECHNICAL PERSCNNEL FRCM THE
DEVELOPING CCUNTRIES IN THE INDUSTRIALLY
ADVANCED CCUNTRIES

I. INTRODUCTICN

315. General Assembly resolution 1824 (XVII) in its operative paragraph 2 (c),
requested "information concerning the progress being made in the training of
technical personnel for the developing countries in the industrially advanced
countries, and the method employed". In this chapter, available information on the
subject is reviewed, and in particular information on the experience acquired by
the developed countries in transferring the technical know-how to the developing
countries through training programmes. Reference will be made to the extent of the
use of training facilities available in the developed countries rather than to
providing the data on facilities themselves.l

316. A preliminary inquiry into the uvailable sources of information on the above
indicated that there are serious gaps in the data. While there is considerable
material on the subject of training generally, it was difficult to ascertain the
industrial component of the training programmes. The reports dealing with bilateral
aid programmes generally dealt with assistance in the field of training as a whole
which, in itself, was a part of the over-all discussion of the programmes of
assistance. Training provided under the bilateral and international organizations
is only a part of the picture. The bulk of training in industry is provided by the
equipment producers, parent ccmpanies with industrial establishments in the
developing countries, trade organizations, etc. In addition, various private
foundations sponsor and finance training of technical personnel in the developed
countries. Data on such training are not available. It is also difficult to
ccllect data from thousands of private industrial establishments within the time

and resources available in preparing the present report.

1/ Considerable data on the training facilities both in the established

educational institutions and in the ad hoc training institutions exist in
publications such as UNESCO, Training Abroad; OECD, Third Country Training
Newsletter, International Association of Universities, International Handbook
of Universities, Paris: 1959; American Council on Education; American
Universities and Colleges, Sth Edition, Columbus, 196(.

/...
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317. Under the ecircumstances, it was decided to circulate 1 questicnnnire to doner
Governments seeking dabta on certain important aspects of t‘aining.gf In order to
extend the covernge as far as possible, the Governments were nlso reguested to
provide data on trodning provided by private companies. The questionnuire, which
was sent to tyenty Governments, was prepared by the Centre for Industrial
Levelopment nnd approved by the Inter-Secretariant Working Parties in May 1Wh§.2/
A copy of the questicnnaire and the list of' the countries to which it was sent are
attached as annex A and B to this chapter, in Part Three of this report.

51, In order to make the questionnaire more specific, the following definitions
were provided in the questionnaire:

" has been

The term "technical personnel of the intermediazte and higher levels'
def'ined tu cover skilled workers, foremen and engineers including top
management .  For this purpese, the term "industrialization" has been defined
broadly to include manufacturing, transport, energy and other supporting
services.

(m) Skilled Workers: Persons who have recveived o bread education and

training in the exercise of 1o trade vr cratt in a particular tield. These
persons have nurmally undergone o certain number of hours as apprentices in
o tfactory and can set machines nd tiake work from daily paid or unskilled
workers. (Example - tool and die maker, repeir and maintenance mechanics.)

(b) Foremen or Technician: The term applies to persons in occupations

requiring o knowledge ot technology and related sciences between that of a
skilled worker and that of an engineer; duties at this level would require
inspection and maintenance, detailed development plans, supervision of
rroduction work, ete.

(¢) Engineers or Technologists: The term applies to persons working in

occupations for which the need of education in appropriate sciences in
universities or equivalent institutions of higher eduecation is officially or
traditionally recognized; this level of occupation would cover such activities

as research, development, orpganization, production, ete.

2/ Many developing countries offer training tacilities to other countries under
certain regional arrangements. These were excluded frem the inquiry.

3/  See Part One, paragraph 5.

/...
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(1) Pantpements  Persounel for sriine decisibons ond dapers o b thedy

imp lementatiogn.
Al O the tyventy cowrdries too vrieh tue quest toanire o gelt o cixteen repliod,
Valhuable dnformat ion wae s rovided 1y the Coveriments in tueir reviies. The
intermnt ion, bewever, loeded unitormity el in rony easea, s limdtedo Althoueh
tboweald be dirriest toodrow any valetontis] comviusions, the Jdoate vreovide o
conerete boage to iThugtente tne problems fuvolved o tradining.
5000 U st be stated here that the disenssion of the prebloms in the present
chaplter is badved primarily oun the datn contained in the replies. Rhile an eftort is
made to supplement Lhis inrormation frow cther sources, one ennnet but feel the

‘

inadeguney of information in general, wvhich is Lound to reflect on the trestment of

the problews in this chapter.

[T, HUMBER OF TRAINEES I THE DEVEICPED COUNTRIEGS

A0l Buaceh yenr oo large number off techinival perscounel from the developing countries
travel to the developed countrics Lo underpoe trainduy in various aspoets of
industrial development in the univergities, govermment-gsponscered ingtitutions and in
industrial estublishments.  The number of tradnecs undergocing such radudng low
grown considerably since 1490, The intensificuation off efforts by the developing
nations to promote and aveelerate Lhe process of industriallestion hag provided

cons Lderable stimulus to the increased low of troinees Lo the developed countries.,
There is also o growing desire, which 1s o parl of the over-all process of lenroing
and doing, to seeck betler wnderstanding of the process of development in peneral and
to acquire technical knowledpe in porticulor.

322, The number of trainees in o developing country is determined Ly the sire ol its
aid progroawme, historical ties with develeping countries and the extent of training

facilities availalle for ceducalien and training. Table D, L pives 'noestimated

stwdent and trainee pepulation in various countries receiving training in all fields
The data are net tirm, larpely owing to the et that estimetes ek unitorwity.  On
the cther hand, they provide rowh orders of magnitude.  Genernlly, students are
gupposed to be prepariyg for o diplomn in the established oduceationnl institutions
and the trainers are undergoing ad Loe training proprammes both inside md outgide

of the educnationz] system.

[on.



TABLE 5.1

Average Number of Students and Trainees from Develcping
Countries in 1562

TOTAL NUMBER FINANCED BY THE TOTAL NUMBER FINANCED BY

CCUNTRY BIIATERAL PROGRAMMES OTHER SCURCES
Students Trainees Total United Nations Private

Students

Austriaéff/ 7,731 V. A. 7,731 L5 N.A.
Australiad N.A. L 25b/ L, 62LS 56 N.A.
Belgium 1,329 667 1,996 146 1,329
Canada T3€ 307 1,0h3d/ 93 2,500
Czechoslovakiar/ N.A. IN.A. 386~ 135 N.A.
Denmarg/ N.A. .A. 58 516 500
France— 2,716 6,806 9,522 gLl 25,000

Federal Republic a/ a/ 2/
of Germany 2,L07~ 3,52G0= 5,936 325 22,361

Ttaly N.A. N.A. 2,073 277 2,073 /
Japan €84 87 771 216 h,h?OS
Netherlands N.A. N.A. 179 212 506
Switzerland 156f 370 / 526 476 2,248
USSR 7,037 25008 9,537 L63 N.A.
U.X. N.A. N.A. 8,521h oL8 2,248
U.S.A. 5,640 2,632 10,388—/ 785 40,000

Source: O0.E.C.D. Preliminary Comparative Information on the Volume of Technical Assistance: Note by
the Secretariat. DAC/TC(63)4, 17 September 1963, page 3.

United Nations: Annual Report of the Technical Assistance Board for 1962, E/3739/Rev.l. Annex XTI

R

a/ Data obtained from the reply to the United Nations questionnaire.

p/ Data refers to 1955-1963 in industry obtained from the reply to the United Nations questionnaire.
Data refers to total training in every field within the Colombc Plan during 1950-1963.

Data refers to industry only.

e/ Data refers to 1961.

Data refers to past few years of which 2,307 is for 1963.

Data refers to past few years.

Includes 2,116 Third Country Trainees.

TRkl
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325. The replies to the questionnaire contained specific data on trainees in the
field of industrial development. The detailed tables are contained in Annex C to
this Chapter in Part Three of this report. From the available information, it is
apparent that most of the training in the field of industrial development is
provided at the professional level; namely engineers, technicians, and scientific
personnel. The emphasis on proViding training facilities at the intermediate and
higher levels is based on both financial considerations and the nature of facilities
available for training. In Canada, a similar approach was evident but exceptions
were made in the case of supervisors and instructors in machine-shop practice, mill
and foundry practice, power house operation and maintenance, etc. In the case of
the United States, the training programmes undertaken under the auspices of the
Agency for International Development related to foremen or technicians, engineers
or technologists, and management categories. Similarly, in the USSR, nearly all the
nationals of the developing countries wére studying in higher technical
establishments, which train intermediate and higher level specialists in various
fields. Of 2,307 trainees in 1965, only 510 were in the secondary technical
schools.

32h, It will be interesting to refer to United Nations experience in providing
training in industrial development under its various programmes of technical
experience.g/ Of 603 fellowships awarded by the United Nations in 1963 under its
Expanded and Regular Programmes of Technical Assistance (See Table 5.2)

645 fellowships were awarded in the field of industrial development. Almost all the
Fellows received their training in the developed countries. The number of
fellowships awarded for industry is rather small which, to some extent, is due to
the narrow deiinition employed in ‘the tabulation. Nevertheless, it is surprising
that, despite high priority accorded to industrialization programmes in the
developing countries, the number trained in industrial development and technology
is very small. The Economic and Seocial Council noted this trend with concern in
its resolution 898 (XXXIV) of 2 August 1962 and invited the Technical Assistance

Board, the Special IFund and the organizations participating in the United Nations

E/ A detailed study on the subject is to be found in the article, "United Nations
Fellowships for Industrial Development": Industrialization and Productivity,
Bulletin No. 6, pp. 47-56.
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TABLE 5.2
NUIBER OF FELICWSHIPS AUARDED UNDER THE EXPANDED
AND HEGULLR PROGRAMMES OF THE PARTICIPATING
ORGANIZATICNS, 1957 TO 1961
All fields Industrial Development
Year All organi- United United / e/ a/ e/
nations a/ Nations Nations— IL0= FAC~'  UNESCC—

1957 3,589 718 152 290 650 L8
1953 3,638 798 12k 202 45 12k
1959 4,259 1,028 180 289 52 103
1960 b,913 919 139 229 80 136
1961 5, kel i,095 80 317 48 110
1962 7,606 1,830 285 385 127 235
1963 6,031 1,6055/ 187 389 32 37

Source: Official Records of the Iconomic and Social Council, Twenty-sixth,
Twenty-eighth, Thirtieth, Thirty-second, Thirty-fourth and Thirty-
sixth Sessions, Supplement No. 5; Annual Report.of .the Technical
Asgistance Board for 1957, 1958, 1959 1960, 1961 and 1962;
Industrialization and Productivity, Bulletin No. 6, page L48.

g/ United Nations, specialized agencies and the International Atomic Energy
Agency.

E/ Including chemical industries, engineering (machinery and tools)
industrial management, primary metal industries, printing, pulp and paper,
small-scale industries, textile industries, and others.

g/ Vocational training and, since 1960, manpower organization, which has
been combined with thls heading, have not been excluded frcm the ILQO data
in this Table, since the article is not concerned with fellowships of
this type. In the ILO programme, these amounted to: 1957, 286; 1958,
185; 1959, 276; 1960, 330; 1961, 226; 1962, 397. The ILO figures include
zoclal security, co-operation handicrafts and small-scale industries,
labour conditions and administration, workers' education, productivity
and management development. It is assumed that most of the fellowships
in these fields relate to industrial development.

a/ Fisheries and forestry. The Food and Agriculture Organization of the

B United Nations (FAO) also grants fellowships for land and water
develorment, plant and animal production and protection, rural
institutions, natrition, etc.

e/ Natural sciences - UNESCO also grants fellowships in education, social

- sciences, cultural activities and mass-communication.

E/ In addition, during 1959-1963%, 310 persons, working on 56 projects
supported by the United Nations Special Fund, were sent abroad for

e odvanced trainin
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Technical Co-operation Programmes "..... to give favourable consideration to
requests aimed at the education and training ..... " for industrial develorment of

developing countries.

325. Data on the training in industrial development as a percentage of total
training under the bilateral programmes are not readily available. However, some
data for the United States and Colombo Plan countries indicate the similar
experience as encountered by the United Nations. The following Tables 5.5 and 5.4
show the number trained in industrial development. The number of trainees in

industry is considerably low as compared %o training in other fields.

TABLE 5.5

Arrivals of Foreign Participants in the U.S.A.
1956-1961

(By Field of Study)

(Participants in Third Countries Excluded)

Field/Year 1956 1957 1958 1959 1960 1961

Agriculture and Natural Resources 887 945 907 1,148 l,lhi 1,061
Industry and Mining 1,363 1,303 1,271 1,599 1,577 1,580
Transportation 322 507 L70 L6 514 620
Labour 582 615 600 749 680 615
Health and Sanitation 451 392 340 L7l 428  Lhl
Education holh 674 759 606 1,138 798
Public Administration 431 Lhg9 566 66L T2k 823
Community Development 77 148 129 135 133 T2
General and Miscellaneous® 127 7 8 229 249 279
Atomic Energy - 264k 168 13L 205 221

Source: ICA, Annual Operaticns Report.

a/ Figure for "General and Miscellaneous" in 1956 includes Atomic Energy;
no serarate figures available for Atomic Energy in 1956,
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TABLE 5.4
COLOMBO PIAN: DNumber of Trainees by field of Trainingg/

Field 1057-58  1958-59  1959-60  1960-61  1961-62
Fducation 168 pLu! 215 505 528
Medical and Health 146 221 231 235 311
Food, Agriculture, Forestry 160 169 184 248 251
Power and Fuel 20 L 70 L7 55
Engineering, Industry, Trade 343 363 476 365 Lok
Transport and Communications 100 165 210 22l 212
Administration 170 215 17k 219 235
Banking, Finance, etc. 6L 67 77 57 142
Other fields 93 129 120 161 168

TOTAL 1,264 1,717 1,757 2,061 2,306

Source: The Colombo Plan, Technical Co-operation Council, Annual Reports.

g/ Excluding participants under the AID Progremme.

IITI. ORGANIZATIONAL MACHINERY IN THE
DONOR COUNTRIES

326. In order to handle a large number of trainees, the host Governments have set
_up, in some cases, special machinery to deal with evaluation of requests for
training and administration of training programmes. Very often, such organizational
machinery forms a part of aid operations. In the case of countries where the
volume of aid is comparatively small, the services of the diplomatic offices in
the developing countries are utilized for receiving and transmitting applications
to the appropriate ministries in the host Governments. In the case of the United
States, the International Training Division in the Agency for International
Development handles the requests submitted by the AID offices located in the
developing countries. The AID training officers arrange and supervise progremmes
of training with the assistance of various federal agencies and scientific and

technological institutes in the country. The Department of Technical Co-operation

/o
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in the United Kingdom is responsible for programmes of training in the United
Kingdom which are financed under British technical assistance. Applications for
facilities for training are made through British diplomatic missions in developing
countries within the limits of aid available. The arrangements for placing of the
trainees in the United Kingdom are handled by the British Council and the Ministry
of Labour, in consultation with manufacturers' associations, scientific
organizations, etc. 1In the USSR, the training programmes, as in the case of their
bilateral ald programmes, are handled by the State Committee for Cultural Relations
with Foreign Countries, in close co-operation with the Academy of Sciences of the
USSR, the Ministry of Higher and Specialized Education, and other bodies.

327. In France, the Association for the Organization of Training Courses (ASTEF) was
established in 1958 to deal with the training of persornel from the developing
countries. This organization is sponsored by the Government and’several industrial
enterprises, both public and private. In Czechoslovakia, the state organization
Polytechna is in charge of technlical co-operation with developing countries. Its
function consists of planning, provisional finance, organization of individual
schooling and provision of social facilities for trainees, evaluation of the results
of training, and co-ordination of the work of individual institutions participating
in training. Preparation of schooling of trainees is made by the department for
foreign relations of every ministry and speclalized agency. In Japan, the quasi-
governmental Overseas Technical Co-operation Agency performs the planning,
programming and executing of training of foreign personnel, under the supervision
of the Ministry of Foreign Affairs. In the Netherlands, the Office for
Internetional Technical Assistance is set up to handle, among other activities, the
training of personnel from developing countries.

328. While the above-mentioned donor countries administer individually their
bilateral aid in training of tehcnical personnel from the developing countfies,
Norway end Denmark launched a special system by channeling their aid through the
United Nations, which is expected to result in a wider choice of placement, better

5/

selection of training institutes, larger econcry cn over-all expenses, etc.=

2/ Organizational procedures adopted by the United Nations and the specialized
agencies are treated in detail in Annual Report of the Technical Assistance
Board for 1962 (E/3739/Rev.l): Review of Fellowships, pp. 89-99.
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IV, METHCDS OF TRAILING

s, The forrulation o o treining prograrme 1s undert oxen by the developing
country in the Li-bt of 1te neede and of facilities for training ir the donor
countri.o,  In otz seolection of trainees, considerations applicable to programming
of tennnical assicrance at the country level applied to questions of training as
well, The candid-otes were chosen by the host Governments in the light of theilr
ability te benefit frem training. Considerable work wes involved in the processing
of applications and in srranging a training progrermme. In this, much experience
hag bteen obitaired and fairly well established procedures have'ﬁeen set up with a

resulting econcmy of time and rescurces, althoush much needs to be done in terms

-t

Line period between the date of application and the ccrmmencement

of reducing the wel
of Fhe trednivg progranns: in the host ecountry.

330, Yhile »fforts are wade on the part of the ail-giving Goverrnments to provide
vpportunitics to oblain training in a number of institutions, the general preference
uf the tralnees frem the developing countries, on the whole, is in favour of
acquiring 2 universitly degree as a part of their training programme. It is
realizel that obtaining a degree involves a longer period of stay and higher
outlay for the training programme. In view of the considerable importance attached
to foreign degrees end diplomas, a trainee prefers, as far as possible, to plan his
prograrme leading tc a degree or a diplcma. The training programmes arranged by
the aid-giving countries or the other hand, emphasized training in skills which
could be obtained quickly.

351, The senior personnel in government and industry dealing with policy and
menagerent problems, as the data indicated, prefer general observation tours.

The time pericd for such type of training is generally short and, in some cases,
tends to be too shert. This 1s largely because senior technical personnel, who
are very scarce in the developing countries, can not afford to be away from their
jobs for o lenger rericd of time. However, it is not possible to generalize on
the basis of time allotted to training alone, in view of the fact that each

training prcgramme is tailor-made and needs to be evaluated separately.
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Flacement in the factories

—
Py

232, While every effort is being .nade by the ald-giving ccuntries to provide ;
facilities for training, placement for the trainees in the industrial establishmentsE
for a longer time has been found tc be a very difficult problem. There has bheen &
desire on the part of the truinees to obtain practical experience by being able to
work in the factories as a part of their training. Although formal training with
occasional visits to the factory is helpful, it is considered as no substitute for
actual work in the plant itself. The number of trainees whe are able to obtain
placement in the plants in the United States, for example, is less than 8 per cent
of the total treinees in the field of industrial develcpment. The chart in

annex D, in Fart Three of this report, on the breakdown of the formulation of
training in the United States, provides an interesting eoxample. If data in

similar deteil were to be available fcr cther countries they would have provided
useful comparisons. Similar problems of placement have been experienced in the

case of United Nations Fellows in the field of industrial development. As the

data in the following table 5.5 indicate, it was possible tc obtain placement for

the United Nations Fellows for only 3 per cent of the total fellowships offered,

TABLE 5.5

Placement according to type of Fellcwship Programme

Percentage
StUAY tOUTS & v v v o v o o o o o o e a e e e 60
Placement in universities and training centres. 37
Placement in industry . . . « ¢« v « & v o0 . . b,
100

Source: Industriaslization and Productivity, Bulletin No. 6,
page 49.
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333, There are, however, inherent problems in this task, since the industrial
estaplishments will find it difficult to interrupt work schedules by accepting
additional persons, which tends to hamper, to some extent, the routine of
operations. Moreover, some of the industrial establishments are jealous of guarding
certain advances in technology, on which they have spent large sums of money. In
some countries, labour unions object to training of this type in the case of foreign
participants. Since plant experience is valuable, alternative means of obtaining
such experience will have to be found. Consideration, therefore, may be needed in

formulating appropriate training programmes and providing facilities for them.é/

Group training

33h, Recently, group training has received some attention and it is being encouraged
both by the participents and the host Governments. From the point of view of the
host Governments, group training provides advantages of economy, homogeneity of
groups, language requirements, etc. Some countries such as the United States
encourage, where possible, group training programmes, particularly if the duration
of the training pericd is eight weeks. Two types of group training have been
encouraged, namely personnel at all levels in a given industry, and personnel of
similar levels of functions in a number of industries. In the experience of the
United States, group training for longer periods may not be fruitful; the reason
being that longer training will obviously require training in depth and this can
be given only on an individual basis. From the data available, it was not possible
to indicate the superiority of one type of training over the other. Much depends

on the special situation involved in the question.

335. According to the United Nations experience,; there are cases in which a fairly
large number of Fellows from one country or from a group of countries with similar
conditions can be given group training abroad. The International Labour Office
reports success with group method in such fields as vocational training and labour
administration, but it is not always suitable for senior officers or advanced

specialized personnel who must continue to be dealt with individually.Z/ Other

§/ Proposals for in-plant training of engineers are included in Annex D to
Chapter 3 of Part Three of this report.

7/ See Annual Report of the Technical Assistance Board for 1962 (E/3739/Rev.l),
page 96

[ooe
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organizations in the United Nations system had favourable experience with training
by holding seminars for groups of senior officials. The United Nations Secretariat
at New York has organized a training programme for development financing for the
purpose of providing officials from developing countries with additional knowledge
and information on the way development projects can be Tinanced and the existing
sources where such financing can be obtained. This training programme is a
continuation of an earlier United Nations programme devoted to the training of
African economists, which was first initiated in l957.§/ The International Bank
for Reconstruction and Development has established since 1955 the Economic
Development Institute which provides training in problems of economic development,
including industrial development for senior officials of developing countries.

This Institute, which is located at Washington, has so far trained 225 officials
from over sixty countries.g/
%36, The International Labour Office has established an International Centre for
Advanced Technical and Vocational Training at Turin with the assistance of the
Italian Govermnment., The Government of Italy hes provided buildings and scme
financial assistance, which is supplemented from financial contributions from

other Governments, private foundations, etc. Training facilities will be available
to 600 trainees in the first two years, leading to 2,0C0 trainees in 1970. Training
will be given to highly skilled workers, techhicians, foremen, instructors and
senior management personnel from the developing countries. The training procgramme
at the Turin Centre is designed to provide advanced technical training, for which
facilities do not exist in the developing countries. The trainees will be

selected from among those who have already attended various vocational and
productivity centres sponsored by the ILO as & part of their technical assistance
programmes. The Centre is to commence its activities in 1965.

337, The Centre for Industrial Development has initiated recently, in co-operation

with the Bureau of Technical Assistance Operations, the convening of seminars in the

§/ United Nations Review, Volume 1, No. 3, March 196L4: United Nations Training
Programme in Development Financing.

9/ IBRD, The Economic_Development Institute, 1963-6k4, Washington, D.C.,
September 1G63.
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irlustrially advanced ccuntries in which technicians and engineers from both
advanced and developing countries participate. These seminars and workshops deal
+ith resent advances in technology including econcmic aspects of specific industries
vhich rro «F importance tc developing countries. In Prague and Geneva, an Inter-
Remiomal cymposium on recent advances in iron and steel-making was convened in
Zetcber 1963, in which representatives of fifty countries participated. Of these,
twenty-nine were representatives of the develcping countries.lg/ Another Seminar
on the Cement Industry was convened in Denmark in May 196L4. Another Seminar on

Industrial Ccmplexes is planned in September 1S64 in the U3SR.

Other training

¥»*3. In addition to the training given to the personnel of the developing countries
in the developed countries, experts, technicians, teachers, etc. are sent out to
train local personnel in the various ccuntries themselves. They are engaged in
teaching at the vocational, higher technical educational institutes, and
instructing workers on the job within the lccal industries. Equipment is previded
for the trainirg and educational institutes in the developing countries. Some
countries provided, in addition to the current aid prcgrammes, special aid
assistance (e.g. Peace Corps, United States; Overseas Training and Aid Development
Service, Federal Republic of Germany).

3%9. In the experience of the orgenizetions participating in the United Nations
technical assistance programmes, fellowships are usually most effective when given
in conjunction with expert advice., The counterpart of the expert, after an initial
pericd of work, goes abroad as a Fellow to obtain the required training and
subsequently replaces the expert. In this way, training is made more specific and
directed to fill the gap. While such training will énhance the efficiency of a
given technical assistance prograrmme (bilateral and multilateral) in the developing
country, it is only a step, perhaps an essential one, in the over-all training
programme of a country. Also, this methcd may be relevent in the case of a country

with a certain basis of technical skills. In the case of newly independent

;Q/ Report of the Fourth Session of the Cormittee for Industrial Development

(E/3369), page 12.

/...
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countries, where training requirements tend to be more basic, other methceds will

have to be considered.

Fcllow-up of training

240, The problem of follow-up has been considered as cne .f the inortant, though
difficult, aspects in the completion of the training progra.-.. cycle, It is
generally understced that the trainee, upon return te¢ his country, will work in
the area in which he has received training. However, ther¢ is not much data about
the manner in which training abroad has been utilized in the home country.
Recently, certain procedures have been developed, lergely with a view to keep
contacts between the trainees and the training establishments in the host countries.
These are achieved through publications by the alumnae associations, organizing
technical conferences awmong participants after returning from training, etc. This
has been possible in the cases of trainees going to the United States, United
Kingdom, etc., but in the case of countries where the volume of resources devoted
to training is ccmparatively small, no formel follow-up efforts are made on the
progress of the trainees after their return.

341, The United Nations recently undertook a survey to determine whether trainees
under its programme have been working in their licme countries in the fields in
which they were trained. Questionnaires were sent to 1,850 trainees, of which
1,271 from eighty-two countries replied. The results showed that after a period
of two years subsequent to their trainis:, €1 ner cent of the Fellcws were still
engaged in their hcme countries on wcry related to their fields of study. Of

the remaining 9 per cent, it is also certain that some were contributing to the
advancement of their countries on the basis of knowledge gained during their
fellowships.l;/

342, The Agency for International Development of the United State. Government has
recently undertaken a study of evaluation of training programmes and the progress

made by the trainees in their countries. The objective of the survey is:

11/ Annual Report of theTechnical Assistance Board for 1662 (E/3739/Rev.1),
paragraph 615,

[eoo
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(a) to ascertain if trainees have returned to designated Jjobs, are

utilizing their training effectively and transmitting their knowledge

and skills to others; |

(b) to identify significant factors contributing to or hindering

training'utilization and communication of knowledge and skill;

(c) to determine if the training is at the appropriate level of

gocd guality and relevant to the trainee's need in the context of the

home country situation;

(@) to ascertain if AID administrative practices and procedures

are adequate to identify training weaknesses; and

(e) to provide more reliable infofmation concerning the most

effective types c¢f study and training for particular cultures, to

evaluate age and worx experience relevant to successful training

accomplishments and subsequent utilization.
Detailed results of the entire survey are not yet known, but available data indicate
that a large majority of the trainees are utilizing their training effectively and

contributing directly to the economic development of their countries.

- ten wn wc -
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