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I INTRODUCT LCN

1. It has teen freguently stressed that cecncoml wnd fedustrial devel -
cpment depends in the last anmlysle on tro development of a country's
numan resources. Human resource developwent has teer deserived as tue
process of increasing the knowlelge, the ak1lle ¢t nd the capacltle-s ol &
country's working pcopulation. It Is only witnin the pest few years that,
economists have called attention to the T i rvtance of Luman rescurce
jevelopment, and particularly investuent ln educaticon and training, in
contributing directl; to industrial growth. loreover, the accumnlation
of humen capital (through educaticn, training, eive.) s fnereasingly
being recognized as ~f equal, 1f not greater, value than fapital acoumu-

lation in its impact on econcmic develcpment and industri&iizatinn.i

2. This paper will be concerned with varicus proclems and lssues re-
lated to the educaticnal and training approaches to hunan rescurce dev~

elopment. It will be primarily concernsd with two acpects which are

l". « + Experience and research have shown that only o comparatively
minor part of economic progress can be attribtuted to the input of tre
material or physical factors of producticn - mcre capital, more labour,
more land, woire natural resources. Most of it is due to what econcmnists
have begun to ~all tne 'intangible factor' or 'residual factur'., This
15 really the human factor - better quality of labour, better education,
petter tralning, more knowledse, better housing, better nutrition, better
organization, ete. This real:zation has cpened up new approaches - rnrough
education, training, community development, uee of 1dle manpower and
eradication of disemse - to using the vast latent human rescurces of the
developing countries.” H. ¥. Oinger, "The Notlon of Humen Investment”,
unpublished paper presented at the twenty-fourth meeting of the Uathelle
Economic Assoclatiorn, New York, December 1965,




rensitered vital for planning the development, ot skills to sustair and
accelerate industrial developmem;.:'3 These are: {a) an analysis of man-
rewer requirements and (b) an analysis of the systems end wethods of
fermal education and of training, including the institutions closely
connected with the development of humen resources. lastly, policy ori-
ented recommendations are suggested for implementation bty the develop-

ing countries.

II1. THE DETFRMINATION OF THE NUMBERS TO BE TRAINED FOR INDUSTEIALIZATION

3. Irdustrialization requires a different level and type of skills

from those traditionally aveilable in developing countries, hence the

emphasls that needs to be placed in developing these new skills through
approyriate education end training progreames, 1f the industrialization
targets outlined in national developuent plans are to be attained. ¥or
these reasons, during the last few years an increasing number of devel.
oping countries have attempted to evaluate their present and future mane

povwer requlrements.

o Vaurious approaches and methods for ascertaining the requirements
of trained persennel are currently being used in the industriaslized as

well as In the develeping countries. Such methods include:

(a) establishment inquiries concerning specific industries, with a
view to establishing the current and short-term requirements for
intermediate and higher-level rersonnel in variocus industry branches}
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“Thie pape: is based en the Secretary Genersl's Heport on Training
v Natiunal Technical Fersonnel for Accelerated Industrialization of the
~eveloplng Countries.  F/ 3901, Add. 1l and Add.2.




(b) menpower forecasting which relates social and econumic tarpets
established under a given plan tc occupaticns, and ccoupations
to educatiocnal and training backgrounds, sc as to determine the

educational and training requirements, for the planned peried;

(e) the education-output ratio spproach whlch omits the intermediate
"occupational” step of the msnpower forecasting method and at-
tempts tn derive educational and training requirements directly

fron social rnd economic targets; and

(4) the "indlcators" method which utilizes a number of indicators of
educational and training development in relation to indicators
of econcmic growth.

5e Generally speaking, however, the art of preparing estimates of
future manpower requirements is still relatively new in most countries
and undoubtedly the most widely accepted conclusion based on experlence
to date relates to its complexity. Indeed, the problems and difficultles
which have been met are by n~ means pecu.lar to the developing countries,
although some are felt more acutely, in particular those resulting from
the inadequacy of tasic data. However, Improved statistical and other
information on manpower is not the only condition {'r increasing the
reliability of the estimmtes. Progress in this area aepende also in
large measure upon progress in forecasting the future course of other
factors vhich influence manpower supply and demand, e.g., demcgraphic,
economic, social and technological factors.

6. Thus, it 18 highly unlikely that any estimate of future manpower
requirements prepared in the present state of knowledge and with the

hely of currently availabtle methods would prove fully mecurste -- ezoept




voaccidents This loes not mean that such estimates should not be at-
terpreds Lo e Ulrst place, it is in the process of preparing them

teat wrecitic types of infermation to be developed tecome apparent and
LRt nethods are ysradually refined. Moreover, a close scrutiny, as the
Mture anfolds, of the results of the forecasts in the light of actual
vente gay help te creats a better understanding of the causes for change
aul to eliminate arrore in basic assumptions. Clearly, this cannot be
tone antil a flrst estipzate, nowever rough, has been prepared. Thirdly,
even tucugh, in the present state of affairs, little reliance can be
Flaces on detalled quantitative figures, the estimates can at least pro-
vide arn ‘ndication of priorities in, and orders of magnitude of, the needs

o Te gets

{»  An attempt 1is made in the Secretary General's report on Training
Baticoal Tecnnical Fersonnel for Accelerated Industrializatlion of

£
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Mot Developing Countries to estimate requicements of technical personnel
Bucensary for accelerating the process of industrialization in the devel-
Cping wurt dles. . These estimates ty no means should be considered as
lerlaitive, They 1o howvever serve to indicate rough orders of magnitude
frvelvey Ly tue e0fPorts of the developlng countries to accelerate the
procese oF Spdustrelalization.  Estimates are given of industrial employ=
ment by maln reglons o 160 and for 1975, in the 1light of the targets
mefitioned In the Aevelcpuent plans of the countries in the region and

R Othe Aas.umption tist planned growth rates can be maintained until 1975.
The calealaticns eeen to indicate that approximately 400,000 engineers
and scelentlsto and 1,000,000 technicians need to be trained by 1975 in

-

cho seerctary General’s gepert on Training of National Technical
Core el for Accelerated Industrialization of the Developing Countries.
by Attt and Addls mand vorricenda,




order to meet the requirements of industrialization (and "Atricanisation"
L
in Africa). It nust be remembered that these represent only a portion

of the requirements of the whole economy.

2*I}:ozh'l. On the basis of the above number of scientists, engineers
and techniciens required for the fifteen-year period, and on the basls
of actual or planned future cost estimates for varilous levels of education
and treining in selected countries and regions, it 1s estimated that a
total expenditure of U.S. $2.6 billion will be needed. This would mmount
to an snnual expenditure of approximately U.S. $177 million for all the
developing countries. The regionel allocation of the total 1l5-year =x-
penditure estimate is shown as follows: Asia - $1,155 million ($957 wil-
lion recurring cost and $198 million capital cost); Latin America - $966
millicn ($852 million recurring cost and $114 nillion cepital cost); Africa «
$5%6 millien ($366 million recurring cost and $170 rillicu capital cost).
It is important to point out herc that these c¢stimates are subject to a
number of difficulties, such as the rellabllity of the estimates of the
required number of technical personnel, the lack of adequate and sufficlent
data on cost estimates per pupll, etc. Thus, such estimates represent
basically rough orders of magnitude and are presented in the Secretary-
General's training report for illustrative purposes only.
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ol Tt is gencrasly agroed that the leck of adecuate training faci lities
for technical personncl in the developing countries constitutcs one of
the .. jor bottlencoks to accelerated industrislization, The equally
important problen of tre efficient utd lization of exi~ting industrial
trainin  resources has, however, ricuived relatively less recognition
snd sttention, 1t would anpear that the escencial proble. is not
siinply to develop training facilities to the iaximum, but to ensure

thet they are adapted on a continuing basis through appropriate train-
in; systes and wethods to the evolving needs beth of the economy ard

of the labour force,

9, There is & nced to have a clear grasp of the objectives of train-
ing if the necessary arreneuents arce to be .ade for ef.icient and
properly co-ordinated action concerning systems and methods for the
tooining of technical personnel. 4As regards the levels of qualifica-
tien, the distinction is usually wusde between three main catepories of
technical personnels skiiled workers, technicians, scientists and
engineers. In oractice, this is not sufficlent frowm “he viewpoint of
or onlzing treining ond this leads to the following ciassificotion of

persennel to be traineds

serii=sillled workers
skilled workers

forenen ard supervisors
ssis tant techniciens
techniciang

ciyrineers and sclentiots

»
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10, As regards the content of trainin_, the fundanental objectives

way be defined as:

(a) the acquisition of the iathenatical, scientific and
technological knowledge required for understanding
and in some cases innovating the principles under-
lying the construction and functioning ef machine and

instruments;

(b) the acquisition and development of manipulstive and
practical skills appropriate to the level of training
required;

(¢) the adaptation of trainees co the conditions of wark '
in enterprises; , .

(d) adaptation to standards of industriul output, partic-
ularly as regards speed and quality of producticn.

It is evident that the specific nature of these objectives will depend
in each case on the occupation involved ard on the circumstances in
which it 1s practiced. ‘

TasINING SYSTEMS

11. There are three uein types of training systeme:

(a) systems of an institutions. character, i,e. whan
training is given in appropriate institutions organ-
jzed for the purpose, either within or outside the

frauework of the general system of educgtion;



(k) syste.s of in-plant, but not necessarily on-the=-job

training:

(¢) combinei systeus which combine training in an insti-

tution and training, in an enterprise.

A, Institutionsi systeus

12, In wost of the developing countries, gchools for technical and

yocational training are an integral part of the general systems of

education and these are invariably patterned on the experience of the &
inwstrialized countries. ihile thése schools are essentially intended '
to train youny people for their future occurations they often alse

provide the basis for prograiises of furthep training of persons al-

ready in e ployument,

I3, The vocstiondl or trade schools in the developing countries aim

ab training craftswen and skilled workers; thus, they are, im

genera i, weant te provide a terwiral troining, However, in countries
where privarg oducation is of limited duretion, the vocational schools

say also be required to provide a good reasure of general education.

lu, Technica L sceondary schouls usually of fer a basic cycle of
advanced Leneral cducation together tith vocational training in &
siven creft,  This lirst cycle iay be temainal; the mein dif ference
between the training given and that given in a trade school may theree

forv be the sreater acount of time allotted to general subjects,

~xa ples of this type arc the technical preparatcry schools in the
nited Arab devubliec vlich require completion of six years of primary

cducation nd offer a three-ycar course, In many cases, however, the
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first cycle of the technical schools is not term inal but comprises a
course of zenera. seccndary educcsticn with scme vecutional or tech-

nical bias and specialization coumes in tie second cycle,

15, Industrial training provided through vocationsl and technical
schools has a number of advantages. It can, for instence, provide
pupils with a reasonably couprehensive backjround of general knowledge
particularly in the sciencesas well as providing th: basis for more
specialized technical training. In addition, the institutional char-
acter makes it easier to ensure a regular ard systematic progression
in the instruction. Lxperience has shown that it is perticularly
suitable for besic trainin; covering a broad range of skills and
lasting & considerable time.

16, Technical and vocatiomal training through public schools in
developing countries frequently suffer, however, rrom a number of
shortcouings., The uain ones aret

(a) the serious luck of balance between the numbers trained
for a particular occupetion and the number entering
that occupation, since the majority of those trained
often seek and cbtain esployment in other sectours,
such as the army or the administration;

(b) the considerable wastage during traiain:, which con-
siderably increases the cost per pupil tralned;

(¢) the insufficient adaptation of the treining to con~

ditions of work in enterprises, as well as to tle

speed and quality required on the jobj
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(dl the chortase of Lerionnel and incomploteness of e yuip-
Nty sines the funds aved lao e are not always adequate

for the necds of techniesd institutionsy and

\e) the incdequate qualifications of teaching staff, rart-

icularly workshop instruetors.

Ffe  There is clear evidence, therefore, thet in sany devel oping
countries, training provided throush the type of syste.s described
avove vill recuire & large number of ur,ent reforis snd closer co~
crdination with other systens of training if it ie to be used effect-
ively fer a specific accelerated programe of industrialization,

8. spothor for of institutional treining is accelerated training
in centres for adults. A typical systes of this kind appears to be of
prrticular interest for incustrializin. countries. The essential aim
of the cuntres under the syste . is to ect urzent needs for skilled
canpover and to aceolerate incustrialization, to adapt vanpewer to
tochunical progress, and to facilitate the transfer or prometion of
Workers  in erploynient or the vocationsl rehabilitation of the

U p boyed,

L7 The systan has been ‘sinly used hitherto for training skilled

dorkers in such busic oceuprtions as wetal and weodworking trades,

bullding ard oftice work, The ain is to brin, adults to this level
vl quelification by weans of troining which varies in duration from
il to 2,000 hours,  The effectiveness of the training is ensured
by very steict sclection of candidates, teaching rethods appropriate
to the age of the trainees and the objectives of the training and by

apirepriate pedazogical treining for teaching staff,




0. 1t would seew desirabie, however, for deveioping ~ountiien, to

vear in wind the follouing characteristics of this systen of “rolning:

(a)

(v)

()

The cost of trainin_ tends to be high ac » result of
the quaiity recuirements specific to accclerated troin-
in; progjraues, It is essertial for teachin  staft to
have had industriai experience anc [or thelr salaries
to reflect this experience, It is necessary for
trainees to recelve allowances or re uneraticn at a
sufficlently high ievel far theu to be able to meet
their needs as adults, who umay Le responsivie for
faitlies., The initial expenses involved in setting
up the centres, ard particularly thosc covering
premises and equipment, way not be justified 1f the
training prozraues have to be adapted rapidly to
sudden fluctuations in the employment warket,

The value of accelerated training centres has been
shown .ainly in countries in which the level of imdus-
trial ciployment is #eadily rising. Thelr volu is,
however, doubtful when the rate of unexployment ard
under-eiployment is high and plams for industrializa-
tion are limited in scope and slow in luplementation,
In other words, accelerated training recuircs shorte
term outlets for eaployment on the basis of plans which
are reasonably certain of fulfilment.

In countries in which the levels both of esployment and .
of labour force qualification are luv ard stagnant,

efficient accelerated training for adults t =ds to lewd
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to the uneaploynient of the less qualified workers

who are displaced by the better qualilied workers
traired. 'hile the int oduction of accelerated train-
ing i"*y be useful enonomicallykin such cases, therefare,
it does rot necessarily help to reduce the sceial
probleis of uneiployment,

<l. hccelerated training has also teen used foar training semi-skilled
workers, Colombia and Chile, for instance, have developed accelerated
training programues at this level for textile amd clothing workers,
These experiments have tended to show the usefulness of accelerated
treining uethcds and to gain the confidence of the industrialists,

22, Finally, a form of institutional training which would gppear to

be of particular interest for countries which are short of tech~

n’ cians or engineers and cannot meet their needs rapidly enough wich

the existing training facilities is that provided through centres for

basic and further trainins orgenized by groups of employers or workers.

<3. The training of workers in such group centres sy be of particular
intercst for snallescale industries since the ent erpri ses concerned are
unlikely tc have the resources of personnel required for orgenizing
full treining in their plants. If they combire forces, however, the
cost to each firm is reduced and the training can be organized on &
satisfactory basis, This method has been used with conspicuous

success in Japan vhere a substantial proportion of enterrrises cone
sist of smmll-scale industries,

9




B. In-plant training

24, Ineplant training for skilled workers can be organized partly

or wholly in werkshops separate from production. In the latter case,
this really awounts to having works trainin; centres. This syste. of
training is applied .ainly in large establishments such as railways,
petrol producing companies, textile factcries, iotor wanufacturing
firus, netal and cheuical factories. In some respects, centres under
the systeu resenble the centres in institutional systems of training.
They vary from them, however, as a result of the naturally closer
adaptation to e.ployuent conditions and the skill needs of the enter-
prises concerned. A recent development has involved the extension of
existing in-plant training schenes, which were essentiaily for the
initial training of werkers to cover all perscnnel employed and with
euphasis on further training. Under this system specialized training
services are established which are responsible for analysing needs
for fwrther training, for preparing the training prograniies and for
carrying them out in co-operation with the other departirents of the
enterprises concerned.

25, The development of permanent in-plant services far further
training requires the prior existence of certain conditions, The
first of these conditions is certeinly the unreserved support of
mena ge..ent without which training action cannot be envisaged. It
may appear paradoxical but this is & difficult condition to realize,
because the uanagerent of enterpri ses, 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, slso necessary that the enterprise should provide acceptable
production ana working conditions ard should have supervisory and




Sinhagoeasent stoff sho cen benedit from Jurther traioning. If these two
cencations e not fulfilled the problens which need to be sclved if

prowuctivity and ol "'iciélc;; ere to be improved can only be infiuenced
by traanin: acel vililes to a glisht depree and iupmvementé of onother

character shoulc be ,ade before ewbarking on training acticn,

26, ln-plant training’ progro.ies are being rapidly developed at the
present tie in highly industrislized countries. The situation is

less favouratble« in developing countries where enterprises have shown
much 1e8s interest in training. 1n recent years, however, a number of
these countrics have taken action to develop in-plent treining schemes,
Jrequently with international or bilateral aid. This has been the ecese,
ior imstance, in orezil, Chile,’ India, Iran, texico, Pakistan, Peru,
oenecal, Tunisia and i urkey.

27, The wain difficulty with institutional systens 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 environnent or the spced of industrial work. The contrary
applies to systes of ineplant training. There is thus the fundamentsl
proble.. of how the two systeus can be combined, in order to enswe the
v rdmunm efficiency of training,

<8, Variou: vuys of cowbining the two syste.s heve been developed
over .any years, Lome countries have atte pted to solve the problem
by orgenizing training in two successive stages, the first in a scheol
or centre, the second in an enterprise, 'hen this is done the trainee
[requently attends the school or centre for theoretical instruction

at incervels during the perioa of ineplant treining,

¢




-

29, In other countries the existence ol neov ecopomde b conres has
wade it possible to envisage .ore redicel solutions, oo oountries
with a .arket cconomy, large netioralized cectors ol picouction such
as ines, power and transport have, fcr instance, orgarn-

jzedtrainin; faciiities which combine the advant. ies . both ‘yucans.
They have done so by estabiishing training schools or -entres vithin
an enterprise or an industry, these trainin estab.ishucrts functioning
for the enterorisc or enterprises concerned.

30, In centrally plenned econo.ies, such as the USSR, the weational
schools are ciosely linked with industry. liach school has a so-
called "patron" enterprise or grcup of enterprises in which its pupils
obtain cractical experience, The strengthening of the links between
eaucation and 1ife, of which this association between scho-l arnd enter-
price is an exa ple, has become one of the ..ost fundamental principles
in educational policy of the USSi Government.

31, i combined system of training, which seews of particular interest
for industrializing countries, has been established in latin Anerica
as a result of the nressure arising from industry's growing needs

for skilled workers. The comson features of this system in the
countries concerned &y be summarized by saying that the authorities
oi these countries wished to meet the needs for skilled workers by:

(a) organizing treining facilities for young persoms who
could not attend vocationsl schools and who were to
start or had already started workj

(b) introducing prograiices of combined training involving
successive periods of training in a schocl ard in an
enterprise;




) otis ins eployrrs toe aceert the pupils as apprentices

throu j.oat thelr teoining ane to pey theun as such

during this periods

{n) financine snd canaging the systen independently under
the gereral control of the Ltate., The systen. is
{inenved 1 ceans of o contribution from the e. ployere
which varies between 1 per cent ard 2 per cent of their
payroils,

32+ The re._-ssary action has been tacen within the fraieworx of
pational trainin: services established for the purpose., The first
initiative vas taxen by Prazil when it established the Natioml
Inoustrial apprenticeship Jervice (5EIAI). The spprerticeship service
in argenting, (later incorporated into the Netional Committee for
Technical ‘ducation (CUKIT), the Natiorol Apprenticeship Service in
Colombie (GBHA), the Lational institute {ar Co-operation in iLducation
in Jeneruela (INCE) ard the hations i “ervice for Training Industrisl
worcers in Veru (SLEATI) were subsequently established., Chile estab-
iished a voeatioral troinin: service, under a slightly different form,

which io stischec to the Instituie for Teonomic Jevelopment (CORFO),

13le These bodies hove been .ainly comcerned hitherto with the training
of skilied wercers, oeveral of them, however, particulsrly SENAI in
drezil ang obia in Colembla, are veginning to orient their programues
tovards the further treining of intemmediate cadres in industry,
(techniclians, fore.en and supervisors) and of higlly skilled workers
such as these in taintenonce and repair services. This extension of
the ob jectives of these institutions, in conjunction with their flex-

jtae poture end financiel autonomy, would seem to meke them




rarticularly suitabie for .eeting the needs of inductrrosos tion,
Jeveloping countries ~ay therefore find b to their adva o e to cvil—
urte the principles governing thece new treinin, servic .. the way in

which they operate and the resulis obtained i) .the coubined forns of

treinin  which they have organized.

TdnIlUIl G OTar DAUS As D o« LTHOWS

3L, Traininz stardards and nethods are reviewed in this puper within

the frar.ework, a.ony other thin,s, of the cverail categories of tech-

‘ nical and .enagerial personnel.

35, In order to ensure a maximuu return irom training progrermes, one
of the uain probleiis to be solved is that of achieving balance between
the level anc content of trainin; and the requirements of enployment.
It is clearly undesirable, from both the social ard economic points
of view, to place on the euployment .arket workers whose qualicrications
do not correspond to industry's needs. Unfortumately, this is what
happens in some incustrializing countries. There is frequently a
tendency to adopt training standards and prograiuies which are inspired
‘ by those in use in incustrialized countries. It is evident, however,

thet the structure of the labour force, occupational practice and the
level of general education vary widely from one country to ancther

and that standards and progre.uies will not be sound unless they are
based on the analysis of occupations as practiced in the country in
which the standards and prograumes will be used.

36, It would be therefare desirable to take a nunber of steps in
order to get over this difficulty. These steps inciudet




(a’' deter inin_ the occuprtion for which netional stan-
gdarde of qusli.icetion 2re considered recessary or
desirat-le;

(b) analysin; these occupetions with ¢ view to the prepar=- {

atien of triining prograniies;

(¢) estoblishing such standards and prograimes, on the

basie of these analyses,

27, It is necessary to point out that the steps cutlined above can be ‘a
acecuately executed only if stronger linkajes than hitherto are estab-
iihed between the educatiomal authorities and those of ficials cherged

with the plannin_ and implementation of imdustrinlization progranines.

38, The use of prograiues and metheds of high pedagogical velue will
help considerably to secure the necessury return from training systeis,

Considerable progress has been nade in this fieid ir recent years in

developing countries,

39, The isproverents in teaching methods have come about by the

increasing acceptance of various retheds: experimental method, active .}
wethod, use cf audio-visual aids irtesrated into instruction, the

global method which is used particulariy for accelerated training end
vhich concentrates all theoretical instruction around the practical
exercises and programmes' instruction which mekes use of appropriate

wachines,




L0, osinalarly, very considercu.e progress has been wade in the jrep-

aration and cpplication of teachin proegrarpes av a rosult of the
Luprovenent in teaching wethods, of developients in the apnnlyasis of
occupations anu the levels or quallcicalions, of the establishuent of
trainin stancerds and of the increased eccount which has been taken

of the level of general education of both pupils and teachin , staff,

L1, The particular difficulties which ceveloping countries sometimes
encounter in using teaching progra. es ang series of practical exercises
are due to a number of causes., The use of unsuitable training prograiues
is often evidence thet a training syste.. is old and traditional., While
these prograiu.es can be improved the desired luaprovement in the quality
of training will not be achieved if action is not taken simultaneously
on such natters as relevent renewal of equipment to ueet current
training needs, the “raining of teachers, and the scquisition of audio~
visual material. '

L2. Come observations concerning treining standards and nethods in
respect o workers apply also to technicians. The training in this
category varies, however, according to the category of technicians and
the duties they perform. Furtheriore, at this level it is more diffi-
cult to define or de-limit occupations as precisely as can be done in
the case of siilled workers, lor is it in many cases posaible or
desirable to lay down national norme and vtandards for technicians!
occupations beceuse rapid development of technology usually brings
with it considerable changes in functions and auties. It is therefore
necessary to look at the actual content of the course,

%




o0 Por tne conbined prour of technicions including foremen, super—
vioers e assistent bechnicians, it wo Ild be advisablie to provide

| ort=tine courses by which they could supynlement both their eoneral
cducatlon and the vacground nowledgZe necessary for the efficient
exccution of their functions., The content of such supplementary
Caucdes would dreuwude lwproveient in the use of the rmother tongue or
the workin, stanguage, workshop arithretic end suare elerentary science,

Technical subjeets should convey practical knowledge of specific

tasis oard & gencral understanding of mechines, tools and instruments.

The courses shou'd further provide instruction in works!'! organization

and ad.inistration and last, but not least, in problems of humar: ‘}
relations, The latter subject is of marticular importance to all

those acceding, to the position of supervisor.

Ll,, Yor the tecchnicians at the level oy assistants to engineers, the
Lriining course of from two to three years should, in generusl, include
sone geierel subjects, in oarticular a foreign lenguege in ccmmon

tecinical use iy their own does not enable them to become and reunaln

conversant with the development of technicues in their speclalty. The

¢.urse should aiso include basic sciences and general technical subjects

such as applicd nechenices, strength of wmateriels, thermodynamics ard the
specrallzed technleal subjects and practical exercises, in particular “
crglineering drovwing and construction, coverinz Jhe chosen vocation,

in addition, the course should yrovide for practical in-plant work,

in order to acquaint the future technician with practical work

conditions and requirements,

iregining of sraduate engineers

L5, There is a growing recosmition that attention needs to be given
to a scrious problen that exists in the developing countries, namely




3 pap between the actuad require ents (U anowicdge ond o laoe boothy
industry and the supply of such shiile as acruived byt o ineers

througl. the existing cdueationa. system. 1t dv tasicoiy the rablen
of how to bridge the goo betueen the fundaientor sovica e poined ot
the university and its application in industric: practice. lIn-olont
traiping is onc way of helping youn, engincers to bridge this pop.

It is being lnereasingly recognized in wony industrial entergrises in
the developing countries that the solution of the jroblem should not
ve left to chunce; in other words, thst it would not suifiece to
attach the graduatc as an apprentice to technicil persennel and hope
that he will obtain the required experience in a reasoncble periud of
time. ‘There is a need to provide systemtic snc closely supervised
guidance to the g aduates in applying the busic scienti fic prirciples
iearned at the university to the ueny practical problems arising
daily in the factory.

L6. A factor bearing on the type of in-plant training required is the
extent. to which practical technolopical education has been orovided to
the young engineer during his stay at the university. There is arowing
recognition in many countries that theoretical training should be come
bined with the sractical durin , the undergracuate years, ard, in ecading
schools of engineering, industriul practice hos been Lade oart of the
curriculum alon. with the theoreticel instruction. The wain objective
of these periods of practical work is to acqua’nt the student with the
vorkin; conditions and at.osphere of industirial estabiishients and to
give him the opportunity of observing the spplication in ractice of
enginesring theary. The value of these pericds is generally recognized,
but & eriticism frequently levelled by industry, universities and the
stucents themselves, is that they confine the student to observation

and do not let him ~'ay an active role, however modest it wight be,

Gl




bt et traindn T rort o wes ¢ phasize the deve.cprent

o iicies, thet oo th o soomioitdon o) s ilin ard the exercose of
b oot oimoconerste onoes cather than the addition to technical
0% e
e The inited lat: ne Centre for lndustrial veveloprent has organ-
Lued, in co-operation vith several develored countries, suitable in-
plant oroup training programces for engineers and technical personnel
ir iren and steel, mechine tcols, renuifacturing of electrical equip=-
Lent are echinery, textiles, ete. The irdustrialized countries are |
provicing finencial support to the trainees within the host country ‘;
Jdupring the period of training, thu: sharing the cost of the treining

th the United dations, and by oniing ava lable their experience,
piosical training facilities ard well-que lified staff, The partici-
eting countricos are sontributing to the cost of the training
Cpevpa,ae6 by peying the local salaries of their own trainees during
thne troinin, course and the United lations 1s paying for round=trip
tiopeportation, lach prograne is beiny tailor-mede according to the
facilities avallabie in the host ccuntry erd the perticular needs of

recipienit countries,

LB, The toganins of the higher ad. inistrative and ..aragerial personnel
to ueas with probic o of inustrislization reeds Yo be approached at
two ievelst at the .evel of formulation of policies and preparation
a1 pians for inouwtri | odevelojanent epd at the level of uanugenent of
iroividied enterpriscs, The latter catejory is easily identifiable
arad recentiy ita role in the efiiciont ad inistration of the industrisl
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State, on the other hend, is very lmportant in the geveieping
countries. It provides & horizon in ter.s o4 deve.o pent Toisy and

crcates an at.osphere in wuich incustriss con Lo owstie lehed ared

| sperated, The role of the governkent and of eccnode it risteators

therefore, becones .ore meaningful in aiding the process of inaurtried

[ development. The eccnomic adidnistrators in the developing countries
are already playing a vital role not only in initioting various
industrial development projects, but also in influencing the “ace of
develoouent tirough syste.s of allocation of furuign exchange, rav

.oterials, licencing, ectc.

; k L9. The training of economic aduinistrators, who veal with probleus
of foruulction and implesentation ol imcustrial develonment prograuiics
in the developing countries, has been so lar intimately comnected with
treining in eccnouic plenning. It is being increasingly realized,
however, that the knowledge and siiills required in this area require
treining which, in a way, stte.pts to provide techniczl background

tc economists and econcide background to engincers and technical
personnel warking in Jovernment and seui-government institutions.

it R e e e iy

] 50, Training programies in the above-mentioned areas are, to some
‘ . extent, handicapped by the lack of data on feasibility reports and

other data on implementation of projects which are of ten considered
as confidential data by leading a encies, consultin: firms and, in
goue cases, the governemts thaiselves. To perudt the adequate prep-
aration of teaciiing nateriels in troining progra.ces on project
amalysis, 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 prograunc £nd the vays and means
of preparing teaching .aterials, needs to be undertaken as soon as p ssit%.

5/ A separate report is subiitted to the Symposium on the subject.
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. urmin onrv o toothe treinines of canspgers, exjerience in aill

CnLeton in oreont vear hoe e onstrzted the importarce of cuclified

i cnt o oroone o e A facter in incustriel development. Jeveloping

alrics are if eonsidoroeae need 4 nagers whe can effctively

Lion o0 coouw and services, 1t is now knovn that,

forech Lo oo ustaon

»asswptiors riiage ant 1o based on knewledge and “

|
tiery Lo ocara i

Los whieh val be cwaneds . oreover, vith appropriate training end
othier acvetoent faciiities the learning jrccess can be vastly s

acveelersatod,

7, oince the wejor develo ments in nenaje.ent education have taken

v .n the inuustrialized countries only within the past twonty years, ‘}
it i understandable thot the devel ping cow.tries have a dearth of

carage.ent training facilities.

53, The probleas of renagesent training in developing countries are,

in the wain, three-fold, rirst, these countries generally have a
shortoge of people with the renuired basis of e sound,general education,
econdly, they iack ransgeusent education facilit;fﬁs. Thirdly, they

aeldon: nave enterprises in which .ansgers c¢an learn from good on-the~-

Job expericnce,

S, vurin the past ten years, however, scme of the developing countries
have ncouired new educaticnal institutions designed specilically to

provide arage ent treining  Nevertheless, it will be some time before
their graduates . ake an lapact on the economy of their respective }

countries,

55, oince the developing countries need to train .anagers as quickly
ap poes bie, they will hove to emphasize the urder raduate level of

|



university educction for sume time. The curriculun of an under-

sruduate prograuc should includes

- social sciences such as economics, political science,
sociology and psychology to provide the student with
a good understanding of the culture of his cociety and

the envircnmental deter..inants of incustry;

- quantitative methcds of analysis, with e iphasis on
statistical methods;

- principles and methods of the general process of

mana geient ;

- the four nein "specialties" of managenent; namely,
economics of the firm, finance ard . anagement account-
ing; work study or industrial engineering; marketing; , _
personnel management,

This type of programme is proposed to enable young graduates to become
of service to industry fairly quickly in one or more of the specialized
fields mentioned.,
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“e It do ¢ var thot in Lany ceveioping countries the existing
cducs Lreney Lre training, facl iities are patently insufficient to
coot the reed. (iragers, engineers, technicianc, ete.! of lorse-
SCurw incbbtricl deve o nent rorra nes,  Irdeed, this i.0..ies8 the
aecessity in tne tong, run e vast increases in ouch faciiities in
vhese countries.  dlowever, the problem is not sinply the quantita-
tive one of deveroping industrisl training faciiitios to the
rexiin.,  Indecd, in doing so witnout reinting the expansion of
such fociiities to o in ical and consistent franework, it is

possd bie thrt ¢ country ey invest in a type of education and
e.phasize treining prograc..es so as to bring avout an imbalance

in developing sppropriate skills fer sustainin: industrialization,
The crucial problem fur the developing countries, particularly in
the short and .edium teri: planning periods, appears to be qualita-
tive; namely, the officient utilization ol existing industrial

training facilities, inwiving the adaptaetion on & continuing besis

to the chen ing neuds of industry, The wurk in this comexion

should, inter alia, take into account the analysis of the following

relevant relntionships and policy alternatives:

(a) TIdentitication and effective co-crdination of the
activities of those institutions in the publice and
privite sectors, which way be instrumental in
building and developine technical akklls (universities
institutes, esploying incustrizl orgsnizations, ete,)

(b) analysis of the institutional structure for training
for industrialization, at the nstionsl, reglonal and

sectoral levels;

e
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Le)

(d)

(e)

(e)

(n)

(1)

$)
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snaiycis of cecupations in industry “aty the view
of formui=titg troining progro ras bas-d on sueh

occupat ions;

Proprammes of up=yrading and training . noustris,

personnel in the ..anufacturing estesiishnents;

The provision of incentives and counselling to
persons in order for them to ergage in the kinds of

sctivities .ost needed for industrial development;

The provision of irduceaents to inuustrial estébe
lishuents to operate their own training facilitiesy

Analysis of the capacity of di fferent manufacturing
enterprises to generate scarce industrisl skillsj

linkage of efforts of industrial training snd
irdustrial promotion policies;

The relation between institutionai training and
training conducted by employing organizationsy
and finslly, ~

The relation between forusl education and treining,
(how much education snd how nueh training and when,
for varicus levels of required industrial personnel, )
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Reecrrendations

che following .waswres are cu.gested to train the required

vt pers nel within the frocework of procrag.es for acceler-

inubstrinlization,

8 wvaluste existing training; facilities in the light of
surrent cnd estimated require.ents for technical
personnel at all levels, frow workers to engineers

and .anagerert;

{b) In msking the above evaluation, review particularly
the structure and orgenization of facilities for the
three .ain levels of qualification, the use uade of),
and the return from these facilities, the extent to
which methods and prograuies are adapted to training
objectives and the respective costs of the various
trolning systeus e.ployed;

(e) On the baéis of the results of the sbove assessments,
¢stablish priorities in the light of a prograume of
industrial development resources ava.lable and the
needs for the whole range of incustrisl persomnel,
based on the following possible measurest

(i) the improverent of existing training systems,

(i1) the use of facilities outside the national
training systeas such ae immigration, training
abroad, training by foreign companies, interw
nztional or bilateral technical assistance and
the i.ore systematic organization of work and
enterprises,



‘4)  The i.prove.ent of existin troining oystos vith e srd b

(1)  ad.dnisteative or anizetion and co-crdin ticr ot
the national, regicnal ane iLocai leve.s, cartic-
ul:rly as regerds the links hetween the dfforent
tr.ining systems and the linke between the
authorities responsible for tr ining and thooe

responsible far education and eccnoudic development;

¢
{41) the structure cf trainin_ syste.s and forms of
training, their ;eogrephical distribution and
{ their capocity in relation to needs for tech-
' nical personnel, both short— and long-term;
(441) the volume and distribution of training costs}
(iv) wasvage and drop-out during trainings
(v) the standards and uethods used;
(vi) the relationship between troining and employment
possibilities and the links between training
. systeus and incustry.

(e) For countries in the early stages of industrialization,
it is important that particular attention be given to

deterining the priority of the following:

(1) treining programmes with a multiplicr effect,
that is for the training of trainers, rarticu~
larly of teaching staff in iﬁstitgtiml train-
ing systeus and of supervisors and foremen in industryj




(ii) tr irins of periins in «oy f netions or

2ty oveisy for anctance the troining of
carageent, the treining, of yersorner in naine
‘erance and repair services, ono the training
oI iwver ane inter.gdiste level supervisore and

of tecnnicians; {

(iii)develonment of syctes of trainirg young . \
persons end adults who are already in euployient,
for instance by organizing systens of in-plant
treoining,

(iv) establi:h and develop programnes of further
training as a .eans of improving the quaiifications
of the labour force as a whole,

(f) For countries which have passed through the first stages of
industrialization and have 2 lready deveioped Lheir incustrial
and educational infrastructure, the following .easures are
susgested with 2 view to achieving the full ard ratiomal
use of all human resourcesi

(1) the extension of imitial ami further training
fac:lities to the populstion as= a whole, in
accordence with their needs and those occasioned
by ecconoiuc ard technical progress;

(41) the estaclishment and development of high level
training Jor new techniques, both for rescarch
and for jroduction
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(111) the improvement of the lirks between schools
and industry, in view of the incressing
importunce at this stage of industriaiization
of teneral ana sclentific cuiture ae a bazis for

‘ training and technical spccialization;

' (iv) the development of research on technological
progres= and the study of its repercusciors on
training, with a view to adapting trainiug
uethods anc prograuces constantly to the pros-

( pects of industrial ewlution;

(g) 7The following umsoures are suggested in connexion with the
training of wenageent psrsornels

(1) the dsvelopunt,.at the university and college
level, of mamageent education, both post-
gradute and undergraduate, including managoment
courses in techuolozical educstion, for the
longer-range supply of lanagerial practitioners
and teachers;

(14) the estabiishment and further development of
training facilities to be provided by the

industry institutes, technological institutes

1. and nanagenmnt developuent centres for the..

| more Lumediste supply of technicsl and

mansgerial practitionsrs end teachers: such

centres to offer comprehensive wansgement and

technical trainin: for ell levels of nanagement -

and to cover a wide range of industries, inciud-

ing mall-scale mterprises.
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