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TI!E llJt;'J'l•:W,1 l NA'I'I ON OF THE NUl11I.;Ht~ 'l't'' I~F 
THAINEI~ FClH INDlHiTHl.\ 1,17 ''l'J()l\J 

I. r~J\::rr. PHINCIPLf.f1 AND GFNT~PJ\L CONGIDT-affi'l'JONn 

R/3':)01/1\dd.1 
Engll E.111 

l 1ng0. 1, 

1. I'uri11g \.llc1 l:wi. 1\~w r<-':U':,, :u1 ill1'l'<':1~1i11i~ munh11· 111' dt'Vc>11 1plng 1'(1u11trh1 n llnV(l 

nlt1,mpCP,i t1 1 t'\':1h1•1lc1 !.llc1 ir }'l'<'LWni :n1d ful.\ll'P nr•J11'('W<'l' nil.uni,,lnn. Jn U10 maiiuri.ty 

,,( ,':Wc'n, tllc>n<' ntndic't, have• furmed part. 11 L' the' 1n·c:>11:n•11.li11n uf n 1,rl"1nd,1 r plnn fm: 

c11'u11umi,· nnd SO<' ial d<'\'<' L1 1rn1t 1ni 1,r hm·0 l1<-1<1n hnnecl un m1d1 n. plnn, n(•eldng t.o 

dc1 lc>1·mi.1w il.n 11urnr11wc1 1• imrli,•:t11,,1rn. Inn 1'0w ('ount.r.ic1 n where nu plnn llad yc.,t been 

d1·11.wn up, c1 ff1n•t.i1 \\'l'l'C' nm.1.lc 1 , 11Pvertllf1 lc1 sri, to nlHWfrn 1:w1q1nwcr llGCcln in rc~ln'l.ion t.o 

lr0w1:1 in Ute clwnr;int~ r,l.rn1•tm•p nf I.he (3 l'l'rl011\,.V 11ml 1)1' m.11.•.ic-"l.,v. 

·~ ' . 
rr•quil·r'll\entr, ii.1 ntilL rc'ln'livply new in most l'O\lll\.d<~S tnlll m1d~mhl.0d.ly tile most. 

widely n1~ceptr1 d 1'011clns iun l 11wcd on <.1xrcr icncc Lo datc> relt1l.ct1 to lt,:.; ('Ompl<'Xtty·. 

IntlN'1l, the prohJ cnw m1<1 difficu 1 tir'G whid1 have h:1 e11 tnt' l. are lW no mNrns pe1'ul'inr 

t.n l.llc' r1r'\t'll)p.inr: c'r .. mntri.cr., nlth1.1uf;;h n1..111H 1 m'e felt mc.:,rc n.1'UtC!1y, in pnrt.ic'\tln.r 

U1ouc result. inc; frum t.hc i11mlN1unc.'Y 111' 1':10 h~ daL:t. II0wever, imrr:·c.wed n l.nt.ist.i 1:1\ l 

[l!1t1 other information 011 tn(m1111\yc'l' is not the n111y L'Olnlitit)!l for .incrr)1HJjJ1g t.hc 

re11ahi1ity of ille <.'nt.imnl.n:. Prof-;r0ns in Lh.in nJ.'c1 n. dPpcnds n.lr.iu in ln.rp;e measure 

11pnt1 1'l'ogrei.rn in :(\1r~1 c1113tiwr, t.h0 rut.ure courne n:f' {rtlwr fn,•lit)l'H which .influenec 

mnnJK~\-tE'r sup1~J y nnd dt1marnl, o. g. , tlemotp•n.ph.ic, econom.ic, nod.al and trclmologic.ml 

. 
3, 11'or the.we rr1uwns, .it :to llic;hly un1:l1<<"'1Y thn;l. lli:lY er.tlmn:Le oi' J'utura manpc.>we:r 

requirc.1ments prc:'111lretl .in th~ 11rNH.mt st.1t'l,t~ <~i' lmowled{W and with t,ht' hc~lp of 

c~ur:t'<"'nt1y n:vn1Jab10 methods wou]tl prove fully nccm·n.tC? - cxecpt by rwc.•idc:mt. 1.rhio 

dn<:>n n1)t. rnenn tlmt. rnwh cst.imn.tes nlmu1 d nnt be 1.1.ttcmpi.ct.l. J'n tl1e f.l rot place, it 

is .in the 11roccirn of prPpnr lt11x t.liem that •pee if ic types of informnt.1011 to be 

devclop()d becomc-i n.J)pn,rent nnd Uw.t xnothods arc r;rttdtAttlly l'ei'i.1:wcl. Mm~0over, n clos,1 

acrutiny, as the future unfolds, of the results of the forecn.ots in Lhe 1Jc;ht of 

actunl events may help t.o create n better m1derstn.ndj ng of the cn.usoo for chnnge 

and to ~limino.tc errors in basic assumptions. C'learl y, thi 13 C(lnnot be done un'l.;il 

n. first estimate, however rough, hao been prepnred. Thirdly, even though, in the 

I ... 
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pr~s~nt 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. 

4. In view of all this, it may be ugeful to summarize some basic principles to be 

observed and general considerations to b~ 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 ob$erved 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 mu?t 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 reg~irements. 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 -bhe 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 

r~membered that they are hrghly 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. 

I ... 



E/3901/Add.1 
English 
Page 7 

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 

de·alt with at greater length subsequently in this chapter. 

8. In the second place, the estimates should be concerned with~ requirements 

for trained people (resulting from growth or change 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, reti~ement or for other reasons, should be deducted. A related 

aspect - on which very little information is available now - is the extent to which 

new requirements will be met without organized training programmes, by promotion 

from within or by horizontal tran8fers, 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 method.: 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 the requirements of the whole economy -

not merely those of certain sectors, e.g., irichli::t.-ry or even modern industry - they 

are of limited value to the educational and training authorities, who will not know 

the total requirements they 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 p~ssible to plan any required expansion 

or reorientation of educational and training programmes sufficiently in advance to 

produce results when desired. At the present time, most estimates of future 

manpower requirements do not give sufficient recognition to the time lag involved 
I 

in educating and training qualified manpower 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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hlp:her levehi usunlly involves, particult1rly in developing countrieo, in addition 

to me,wures den ic;ned te; increase the r.o.pacity :md efficiency of educational and 

tr:t.inlnt~ fo.<' 11 it iec at t.lmt level, the previous expansion of the numbers tr·1ined at 

l<iWE'r l••Vf•l.s: tln.w, in order to increase the number of univeroity c;raduu.tes, it is 

oft.E:'n nec'esco.ry 11.s .·1. first step to expand oeccmd.u.ry educ,1.tion, from which students 

of hiGher educational inst:i h.ttions nre recruited. ,\lso :1t ::111 levels of ckill, the 

in.itio.ti1..•,n (or expansior,) of .'.1 training programme requires th3.t the neeesso..ry 

teachE.?rs, tr:1.ining fn..ci lities 11na. organizational n.rrangenients shall be o.va.ilable 

beforehand, all of which requires time and, therefore, advance plunnine;. Other 

restro.intr, m:i,y be of :1, mn.ter-Lal and financial natHl'f], or may result frolll the slowness 

of ndminintr:itive decision8, nrnl there may ue soc ia1, psychologic:.d or culturo.l 

obstacles as w~l.l which cr1.n only be overcome gradually, ;\n ~1,dditional factor is the 

time requirecl to change substantially the existing ::; tock of per::ionnel in t.he 

t . ~ ea ecor1es concerne~.-

11. Another conditinn which estim1te requirements should meet relates to the ~imount 

of dc-to.il r,rovide<l. The rt~ o.re two conflicting cons ideratiorw here: on the one 

hn.nd, t•clucationnl and trainint'. authorities must h.1.ve :.:m idea of' the t:ypes and number 

of f:w Llities and -r:ror;:i:amir,es I hey will need to provide; 1.Jut on the l1ther h.rnd, 

beca.u..;e ci rM1rgin of error is un.woidable, it is des irn.ble to deal 8.S f a.r as possible 

with broo.d categories and to avoid spurious precision in detaJl. Accordingly, it is 

the _!!linimum requirements of educationo.l and trn.ining authorities that should dictate 

the amount of detail provided. 

12, Obviously, short-term estimates neecl to be more detn.iled than lon~--term 

est ima.t.es, ·since decisions must be taken now o.s to the number or people to be 

a.dmittecl to vo.rious form:, nnd types of tr3.ining. For the medium (up to 10 yell.rs) 

a.nd lonc;-term (up to 15 or 20 years), much less detail is required, except in respect 

.J:./ One mo.y, for example, take the case of a country where a yearly out-turn of 
thirty-six engineering graduates is suff.:i:cient to maintain the present stock 
of engineers at 1,000 (assuming a. replacement· ro.te of 3.6 per cent and o.ssuming 
tho.t o.11 engineering graduates enter the occupation); even if the intake of 
engineering faculties were suddenly increased by o.s much as 50 per cent, it is 
only when the new engineering students would graduElte, say after four years, 
that the out-turn would be modified. This means that 'it would take fourteen 
years to increase the stoclt by 180 engineers, or by only 18 per cent. 

I ... 
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of occupo.tions which require highly specialized t.ra:ining of ll long duration and 

alsu in respect of whllt may be called 11 deri.ved demand11 , i.e., the demand for teachers 

nnd instructors who must be available in time to train future trainees c,r students. 

Indeed, for all the occupations requiring a relatively short period of training and 

for which training fncilities can be exparnlerl with relative ease, there is little 

need for detailed 1cmg-term requirements estimo.tes. 

13. Some detail is also required as regards the seoer:1.phic distribution of futu:re 

requirements, since this is the b'.rnis for decisions regarding the places or regions 

where training facilities of specific types should be planned. In addition, in 'Lhe 

ense of long-term forecasts, some indication should be given :regarding the volume 

and structttre of demand at different times during the period considered, sinc.e, so 

far as possible, plans should be made to ensure +,hat the supply is at all times in 

line with the demand. 

1L~. Finally, estimates should be pre1n1red in such a form as to enable u.sers to find 

out how the results presented were arrived. at. Estimates presented in this way have 

a greater fcrce of persuasion and are therefore more likely to be accepted by n.11 

eoncerned as the bnsis f'Jr measures to meet future 1·equire""lents. A clear indication 

of bar-i.c ansumptions and the methods followed makes it easier to detect and correct 

any erro:r.s, and by a compariaon of working hypotheses with actual developments, to 

reP.ch a better understandins 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 prepnrinc; the estimates should also be guided by certain principles. 

1(;, Comprehensive planninr, poses important problems of co-ordination between the 

vn.rious authorities concerned. In principle, it matters little what agency or 

authority draws up the economic and social development plan, provided it is in a 

1)osition to cover all aspects of planning. However; even centralized planning 

activities may remain ineffective unless there is consultation and co-operation 

between the planners and the authorities or bodie~ 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 that 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 

esti~nates 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 authoritieG 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 considera.tions that should be kept in mind. 

19. One of the most L~portant consid8rations relates to the flexibility of manpower 

demand under different conditions of supply. Thus, when manpower is relc1.tively 

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 different countries, as illustrated by annexes A 

and B, which show widely varying percentages of hj_gher 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 ~articularly low in the developing countries appears to be 

due both to the shortages that exiP~ 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 f\nd more costly. 

20. This factor should be taken into account when estimating future requirements 

for technical personnel ~~i 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 rroduction techniques in the developing countries in order to 

reduce unemployment. 

I ... 
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21. It is i.:!lP.ar, however, that the objective of maximizing employment must be 

reconciled with that of maintaining productivity at an adequate level, and this 

means, Jnter alia, raising the skill leyel and improving the skill structure of the 

labour force. However, estimates of trained manpower requirements should take 

account of the existing level of skill in the labour force and of the need for 

fixing realistic targets for education and training, having regard to the resources 

available for expanding existing facilities and programmes to the possibility of 

doing so rapidly. 

22. Estimates of traine~ 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 the 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. 

23. 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 

t fied rapidly. In other words, there is a close interdependence between 

estimating future manpower requirements and planning to meet these requirements. 

24. Similarly, planning to meet manpower requirements is closely interrelated with 

economic planning.Y 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. In 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 Interde~endence of High-Level Man ewer Planning and Economic Planning, by 
the International Labour Office (E CONF.39 B 17, 9 October 1962. United 
Nations Conference on the Application of Science and Technology for the Benefit 
of the Less Developed Areas. 

I ... 
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IT. APPROACffE:S AND Ml!:THODS 

25. Esti1ra:ting tht:! ruture requirementt, of teL'lrnical pt.~rsonnel of the higher and 

in•termeditite levels m.1uld be a relatively easy task if it Wt:}re possible to considPr 

these independently l)f var.lations in ,Jther fact.ors. l"or example, one could envisage 

extrapL1lating past trt:!ndfl of employment l)f the u.bove-ment:i,cmed. ~~~rtegories, the ratio 

of such personn~l t0' total employment u.nd their corresponding growth rates. r.ata 

on these aspects o~e, of course, o.n important ingredient in the forecaE:itiug process. 

However; it is generally admitted that si.mple extrapolations frc1m these data, 

taking no .f.l.ccount of new or changed c:lrcumstances that may m()dify existing trends 

in the future, do not provide a n..,lial>le picture of future requirements of technical 

personnel, especially in the developing countries. C'ne reason is that a ma~ior 

objective in these countries is to Btep up development, and thin involves breaking 

away with past tl.'ends; moreover, data about the past from which underlying trends 

could be derived are freQ.uently 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 

size over a certain period would be consistent with ln·oad social objectives. This 

method has the advantage ot' not depending on the avai]ability of information about 

past trends, but the decisions made u:ay very well ·be arbitrary. It takes no 

account of the factors known ta influc,,nce the demand for technical personnel and, 

consequently, the assumed targets may be too low - in which case economic 

development could be slowecl down; or l:hey may be too high. In the latter 

alternative, there is little doubt that the additional trained personnel could be 

absorbed in the economy, having regard to the elasticity of demand under different 

conditions of' supp1y.2./ 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. 

2,/ While a satu1·ation point could conceivably be reached, it seems very unlikely 
that in the developing countries, which suffer t'rom a severe shortage of 
technical personnel, this could happen within the ;t.5-~0 year period which 
would normally be taken into account for educational planning. Arzy surpluses 
would be more likely to result from the inadequacies of market mechanisms, 
including the wage structure. 

I ... 
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.._) (. (\)rnieq_uent ly, L'.lL)se ath,ntl(m has been g.iven in recent yeurs to defining the 

re1 aLionshipt, co1mel.'t ing the demand for teclm:ical personnel with eeonomic growth 

:md, mon.> pm· l kulnrly, with i11dn~:rti·ial devt"'lupn:ent. Various approaches ho.ve been 

-~•xplort:'d l.l) l.hh: 1:nd. In this connexion, nn at t.t:>mpt has been made to determine the 

fad,Lll'S whld1 influence t.lle dPmnnd for teelmicnl personnel nnd to measure their . 
impal't. f3pt'L!in.l n:L tenth)n ll1w not only been 1-iaid to t~lrnnges in the vohune of 

inllustr ial emp1oyment, in its distribution by sectors, anJ. in productivity, but also 

to the \level.opmtmt of a fureeasting methodology based on the use of this information. 

11'heL)r1:.;•ticnlly, Lhe am1.lytica1 or disaggregated approach, the practicul application 

of whil.'11 is cons id er eel in s~~ction ( a)° below, cnn be carriec.1. into considerable detail, 

etJpt'\' "i::tlly au 1·egnrdG t.hu extent to which industrial employment is broken down into 

sectors and sub-secto1's. In prtwLlce, however, it meets with two main difficulties: 

Llle umwa.ilaliili.ty 01· inadequacy, 1n1rticularly in develo11ing 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 faL:tors analysed can in n.ny event not be measured 

with vrecision, resulting in tLe higher degree of variation in the observations. 

2e. The use of more aggregative techniques has therefore been considered with a 

view tu avoid.ing s0me of these difficulties. Broadly, two muin approo.ches can be 

mentioned. The 11 manpowE:1' 11 u.pproach relates changes in. the demand foi· technical 

personnel to changes in employment and productivity. The "indicators" approach 

utilizes a munber of indicators of educational and training development ( including 

'the density of Lechnical personnel) in compo.rison with indicators of economic 

growth. These nppi·oilches are described in section (b) below. 

2;). The approaches dise;ussed in sections (a) and (b) a1·e of assistance in defining 

the underlying trends ;i.n the development of the demand for technical personnel and . 
are therefore 1mrticularly su:i.table for the preparation of long-te1·111 forecasts. 

Various factors, however, may cause fluctuations around the basic trends (e.g., 

lmsiness cycle). Mo1~eover, more detailed information is required on short-term 

than on long-term neer.ls. Section ( c) examines certain methods for obtaining this 

detailed information and for measuring the im1:mct of certain factors which may 

operate in the short run. 
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30. n, i:J e:ciwrn.l ly r<•eop;ni~•,t~cl Llmt n rhn.ln t'f l'('ln.\'.lntrnhips c.'t.HltleL'l.n production 

wit,h ,'1lueat.1utm1 nnd Lr:dninp; requirt'llWnl.n. Mrn't' ~1!)('1'ii'h'ally, Llw indmrl.rlal 

<'t.m1pot1Ul0n ,1i' oul.pnl. ,,r ri1tl.pnl, mlx lnfltterH'Ni l.he indust.ritd struet.un~ of 

('ll\l' l.1.iymt.~nt., wh frh in turn, ai'J.\•l' l:s Lh0 1 Wt'llpn.t. l,Hml ~'c)mpos 1 Lion ,,f cmp loymt? 1rl, ( s i twe 

tll fi\~rcrrl. l rnhrn t.r l(,::.1 huv(' ttl r fet't\nt, tWt'UpaL i(,1Hd pn.l. l.t•rru.;). l!"lnn.11y, there is n. 

l'C'ln.Llonshlp bt~LWN'n (1C('\1pn.Lio1w nnrl l.hc qun.llfkn.Li1)111.i (in pnrl.h:u.lnr Ptlucation 

nnd Lt·ttinlng) of workm·~ tn l,l\cm. n nlKnlld. li<' nol.l'd Urn'L ~1.itw<:' 1)ut.put in turn 

1lep<.'t\Cl:J 1m l,he' n.vn. llnb ill Ly nt' w,n'k<:!l'S w U.h Lhe r,,qu h'l'd Pduc•nl, il1t1al nnd t.rn..lnine; 

qualiflt't'I.Lll,us, Llw dHtln ol' rt'lal.tonsl\ips iG <'lrcu1nr n.nd nll vnrlnblN1 arc 

lnt,m•dt'pendt'n t.. 

'IL 1'lw tliHnp;t,i;l't1t1,n.l.Pd m1mp(1W<'l' 1·c1qu i t'Pttwnl.n n.pprt~iwh, 1w l,hl' tHlllll~ impl.ic>n, L.nkc•s 

tntl, nt•eount, Sl'd,1..n•n.l vnrl.·1.Llt)JW ln t.he prn11r1rl.hmu t'i' l.t•t'lmi<•nl p<1 rGunnc•I employed. 

'l'hl$ ttlt'l.hud en.n unl.y b(' applJ.c:.,tl, i!' inl.\H•nud,lon in nvntlnlilc• 1..111 t.he tw\'l.ornl 

ditil,r:ibut.ttH\ ur t1t1Lpul. (nl' (~tnpluymc..~nt.) llll<l t)Jl L.ll0 rn.Li,,s ur Ll'chn.frn.l pernounel. Lo 

t~mpl l)ynwnt. i.n Nlch twl't,m·. 

~: 1 • Ji' lll(' re Lntl1..11u.ih i.p:1 bc.,t.w<.'trn titt t.pul. mlx, t'lllpllwmc.~nl., Ot\l'Upn.tions and C?dllca'Licnu.l 

o.nd t1't\ln.lng t't'quh't'll\t1 nt.1.3 were t'lenr nnd we l 1-d.efined, Lt. wt,uld ue possible to 

i.·oln.l;t' l,ulpuL uil'('t'LlY l.1...1 1)~<.'llpat..lom~ 1..n· t.1.J C(lucn.t.itH\n,l n.nd 1.;rn.:Lning qu1tllfico:tions. 

On l'.hLH bnstn, nn .lt1pul,-1.,1tl.puL l.nbh, t'\)\lld be built, crmrn-cl11ss:.lfy.lt1g o(~~uputions 

by lndusl,l.'Y, nnd Um mnLtLx ('.lf lnpul, 1..'tH"i'i'lc-L1."nl.s would ohc,w 1npul;s of 1n.bom· of 

dl.t'ft,rmrt, 1.•at('f>:lH' LNl pc..'r uni L of' prodllt~b.l.t,n. Bas 1cn1 ly, m1ch a tn.blt~ won 1.d cot1s is-t 

t\t' the \lO\.H\l l:.nblt' 1.1f .lnLt'l' .. ind\wt1• Lnl l't' lttl.1,,ns, but. 'Lhc~ 1•ow showing labour inputs 

w1.,uld b('I :1111 it. up t'll Lh(' \1:ui lo <.'t' l.lw l'c~1.•Hpat lonnl 1..1r Nhwn:Llmml ~ha.t•11.eterlstics or 

l.lK1,ic• in111t l'.~J. Gut'l\ nn n.pl'r1.11wh hns nl I l-lle W('.·ilmNrn c.rC n. usual lnput.-1.)Ul.pul. model: 

i l. mHJ\UllN1 t'tHHll.1\1\L 1nput .. ~mt.pul, 'l'eln.L.ll\lrn nnd d1.wt1 111..,L n.lh,w rc,r d10.l.c<." b<~Lwcen . 
t\l t,t'l't\l\l; lv<' Gkll l mlxPn Ln lnd..tvidual l.luoo t)f p1•0d\l\1 Lhm, J\lLhcugh these wcn.lmesse:,s 

111' 
\'l\l\ lw l't'll\C'\t i.ed. t,o ~wmc., t'Xt.cnt 2- .l t l'C'll\aitrn l.lmL l.lw n.ppr0nd1, n1UtQU£1,h inli(u•es'lilng 

~/ tt'ht' l.nput .. 1.,\\l.pu l, m1._11h1 l t.':m lw Pxpnt11.icd Lo a J .. inPn.r 11rt?g1·n.tnmine; model nnd i Ls 
('IXlt'US inn pul'mwd ln Lwu wn.yo. }' lt•s-t, d:ii'l'crent sk.111 m:l.xes f'or similnr 
l'l'I..Hhtd:, i.un t\d,1 v i l- l~u 1'm1 bc1 i nli1•1.>1lu~.cd ns pt.'S o lb le nllim:•m1.li i ves, allowing for 
dt1.).lcc..• 1.m t.lle t,nnifl l,c l,pt.imn.lll.y 1.JL' ok11.l N)mp0altion (ho.vine; J~ee;nrd to the 
1'u1-:t·ent tlki U trL.t'\lel.uro l.,f the ln.bOUl' fol'l~C). l1ccond.1y, skill-produ(ling 
1\t~'l.ivtl,lNl 1~nn lH~ .tntil'l)du1.•t~d it'\ t.hc mudel. cm Lhe s:une bl).Gis uo 'lihe activities 
t'01'Ct~l'IH)d wll,h ph,yn knl 11r~x·hu.~·bion. This inliJ.•oduced th~ ·poss:Lbili'Ly of choice 
bcl,w~et\ Hki t 1--produd.ng t\pd gol.)ds-p1•1;.1duclng u.ctivtliios and forms o. typical 

....... ,., ... ,., .,, .. s_ex~~ll1~~ .. J.)_t .. ~~-t~_ Q.l~l)~•ot~l~h lilw.l'. 'tl:'le~ to in'tce;:t•o.bo -the problem of phys:l.cnl and 
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in thC'l1ry, t.1:111 hardly b<.l npp1i.('cl toduy. Tlic• inadequacy of available do.ta is a, 

hnnic ol,ul.acJ.,, t!G}'l'Ci.ull y in thl' dc.~vclopiug countri00. But the mu.in difficulty 

nh}mn fr0m t.11<..' lt"OLW 11:itur<' t)f the rcln,tionohips between out.put mix o.nd employment, 

lH~tWt'l~ll t!mpJ oymt~ll'l~ uud <..)ccuputiono, and. between occupationo and education and 

tratninp; chuructc1·intic a. Tht.'lW rl"lutionahipG vury both from country to country 

u11d nvc'r ·Umt'. 'l1hiu mnkt•o it neccom.1.ry to look at euch 11.nk in the chain of 

1·cln.tit11rnhipt1 in tlw lit~ht of the beat uvu.ilablc luiowlcdge in each country concerned 

and nf intc•rnu.thmal comparisons to r:mpplcmcnt nutionul do.to.. 

?3. 'Tht" :t'lrnt link in the forccuoting of the induntriul distribution of employment. 

Tlliu hnn D()lllt'timc•r,, lK•en cntimo.tcd dir1Jctly, wi thou'L rnfercncc to production, on the 

bani B l_)f an ~xtravol n:t.ion of past trend.• .'i./ 11nothcr method starts from the supply 

nidc, i .v. ropulai ion forcctu1ts., TlK~sc can be uocd u• u basio for deriving 

nm!CC'Gnivuiy · the• luuour force, the civilian lal1our foi~cc and the civilian employment 

( i;Qmc iu1tmmptit111 being mude ubout the future volumo of unemployment, both open o.nd 

dinc;ui.:..1c~1l). Clvili.:in employment can be further broken down on the bn• is of past 

trmitln 111 th(! uintribution of employment .0 Both these methods, because of their 

r<.'liunt'(' on tluta about lihc past, may bC' difficult to apply in the dcvelopine; 

cotmtrieo, Morecwer, in tht:! case ·of the latter method somc,doubts may be raised 

ao to the loe;il•n1 nC'qucmc~ of a procedure which derives sectoral demand from 

ue;e;rcguti vc man11owcn· supply datLl.. through assuming an unemployment rate. Al though 

mcuouxine; the munpowcr nupply forms an c•EJcntial part of any manpower forecast, it 

ot!cms moro u.ppropriu:bc to ca.lculo.te dcmo.nd and supply sepa.ra.tcly and to check supply 

ugainst demand Ht the ond of the foreco.oting process. Therefore., whenever possible., 

it would scum boot to derive mo.npowcr demand directly from production. 

31~.. Thio hua i11 fact been done in most recent manpower forcco.atine studies, which 

huvc l10.scd their ost:l.mutes of future employment by sectors directly on productiol'1 

' s. Dotici, "Long-T"rm Employment Foreca.stine;. Some Problems with Special 
Re:f0rence to Cw."rent Organization and Methods in Sweden", Employment 
Foracastin&, OECD, 1963. 
Sec u. s. Dcpartmerrt of State., Agency for International Development., 
The Forecasting of Man;eowe1" Req.uircments., Washington, 1963 ( chapter III); 
UNESCO, Regional Advisory Team for Educational Planning in Asia, tong-Term 
Proj cC'I:; :tons for Education in India., New Delhi., 196; ( ron. ) , pp. 25 and ff.; 
and IBRD, The Economic Developmont of Venezuela, John Hopltins Press, 1961. 

I ... 
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tar~ota. Batiic:.tlly, t.hrc.:t: kinda of ,bt.~ :.tr't: r1iquLrvd: 11l·1rn1• 1l ,..,ut1,ut 1,y 11vt~'t.l:'.'l':;, 

tl"h.1 p-r0acmt rul.'.xtionr.hip bt~twet:n prcdtll.) Lio11 r1nd. 1 %pll)Yl!:uut in tht: vur i l·uu :.:;i'ctcn·ri, 

1111d the f'l.'Ci~,rect::· in r~u.eh G<:ctor t'"'Jr r.·J.iuin11; 1-rcductivity throu1..,.h invc,:.;t1wllt Ln 

now pl:111t 0r L'ClUiprtent or by othm· md.b. J:.;. 11 
35. Ir studyinr: -U1e rc!lu.ti•.mGhir, l"•t!tWL:un 11roLlUl~'t-Lrm and emplcw1::c..mt in c•acl1 11runch 

of :1\Jtivity, nn importunt clir..rl.inetir:n r..;Lnu1tl bt~ rnadti bcitwl:cn tlll: trall:Ltivnal and 

the ltl"ldern :.;c,ctort:i, nincc ratternn ,)f' rnanrnwt::--r utilization i11 the two c;c•ctorG lU'r? 

often g_uit<J (liffrirC'nt. (Incidt!lltnlly: tLi:.:i rtf1'uctu nvt only tl:ci nm:ib:rs m:ploycd 

per unit of plY)duction, ·t,ut t-.hc occup: . .rtion~1l di:.:itr il:ution of (:nirloymcnt nnd 

Pducationul and training l'(~quirc>1r.l•nto.) 

36. ', convenii:mt method fnr drawi11g lhv 1 i11t) bl:tWc..!,'ll the· "trrnli t;i011ul" and the 

11u:oJernn oe,::tors in indut;try iu to inl!lud1.."l iH the: l.•1tter only plunto c..:mployinc; 

:1:or(J tllun '.l ccrtni11 numbcir of worlwrn ( o:iy twtmty or fif't.y) 0r u:..Jing more tllan a 

certuin un:ntmt of horuc1iowl•r, with the "tradi tio11ul" LlL?utor co111J?rising ull mnullcr 

undortakineB us wrill ur. m•lf-employed rc•1·00110 r..mc;:.ic;eL1. in varl,ms ha.ndicraftn. 

37. .\t thio point, there is nome:tin:er. a tcndc.mcy to loavc aside the traditional 

sect.or ancl to concentr-.1.t0 u:ttcnticm uolely on thu manpower rcquircmcnto of the 

ir.oclet·n oect.or. Often, h..1wever, Lht.~rc iu scope :t'or incrL~uninc; production ::md 

1n·mlucti vi ty in cmu.11-ocalo induot.r:i.l;·u ( which 11110.er the t1bovd dci'ini tion o.rc 

included in the truditional occtor), inter a.lia, throue;h batter training of the 

munugcment, tcchnicul personnel unJ. worlwrG in those indu::;tries. Thio pointn to 

the nuecl for including attention to mnull-sculu induotry when esti1ntinG future 

manpower dt:mund. 

38. Once the imlmitrial structure of' cmployn:cnt bati been d.l1tcrmincd, the next 

step consiots of deriving ootimn:teo of rl1quirc1r.ento for technical personnel. Here 

again, various upi,roa.ches huvc been uoed. The oimplost io to take the current 

rat,io of technical peroonnol to cm11loyn:cnt 'in indi viduul sectors, to e,,.sm.uno that it 

1/ See studies ini tiu;tc~c1 by the OECD in tllo Medi tcrranean countries of Europe • 
. \s nn exa.rr11)le of recunt manpowc.ir f'c,rC>castinr; otudics undertaken by a developinB 
couiltry, refc,1rence in mu.do to a reuoarch project of the Institute of National 
Planning in the United ,\rn.b Republic on manpower forecasting und educational 
planning. Under this 11rogramme, a number of survcyo were undertaken and final 
results 1-·uve been presented in Mam)ow0r Requirements for the Uni tcd .,'.\rab 
Republic for the period 1960-1985, memorandum No. 431 (26 May 1964), edited 
by Dr. Mostafa Harr.dy. 

I .. . 
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will .remain constant, and to derive future rc-1,uircmento by apJ)lying thi G ratio to 

future sectoral c11i1,loy1r.cnt. However., the as:.:mmption thL:1.t the ratio will remain 

com.,tunt is opt'n to doubt., .\11otller method 'iG ln.1.::ied on th8 analyah, of the 

occupationu.l utrueture of employment in a sample of leading firms, and on the 

rn..1oumption that tllt; otructure for each sector ao a whole will tend to approximate 

in future that found today in these repreoentativo firms. This approach appears 

rather promising. Howovcr, it relies on l:.i• sumptions bGine; ma.de !:l.bout the probubl12 

speed oi' chane;t.: and udaptution of existing firms. Morc.;over., particularly in the 

developing countrie:.; ,·here the }lromotion of small-scale industries ia emphasized., a 

distinction should. be made on the basis of ocalo of enterprises, since the structure 

of employment in large-scale and small-acalc firms often differs substantially. 

39. Chungeo in the ratio of tech,nical personnel (or of one category, e.g. 

engineers) to ccctoral employment can uloo be forecast by relating the ratio to 

certain variables, e.g. productivity, scale of enterprises;, etc. One of the 

difficultie:.; about uoing such ration and making 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 attention 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}./ These divergencies are due to 

some ex1;ent 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 8ectors 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 1::y ratics 

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

~ See annex A, table No. l.A.2. 

I ... 
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"ro.tio 11 u-pproflch :ipp0tu·o to increuoc when the ro.tiofl nru m1.:ire clos0ly roln:tell to 
qi 

wcll ... dcf'1ncd typc~o o.r producti(ln .21 Thlo r,ccmo to ind h~atc thn.t f'urtllc.n· rc:>Gcurch 

in this o.:reu, uD well us unalyo:ln of the co.uses of varia.tL.111 between natlonnl 

ro.tioo, could 1,1rovida uor,:f\11 informal.ion with o. viP-W to lH.'lpine; the tkweloFing 

co\ml.rit1s tH.1ti111ute t.h(ilr future.~ technical p:H·smmel rcquirumcnti.,. 

l~o. Efftirno.tco of requircmcnto for individual technicul occupo.timw r.till n~('!d to 

be trunslo.tcd into cotitratcs of (}ducution rU1d tro.inine; rcquircm<mt:-J, expresocd 11' 

terms of the clurution o.nd types of education and t.ruining required .l:Q/ This tm.:lt 

should, of course, be curricc.l out in close consulta:t.-.inn nnd co-operation with the 

cduco.tionu:.. und training authoritico a.ml with duo regard to the ntructurc of the 

ctluco.tiona.l and training syot.cm mlll to tht~ types ()f facili tico o.vuilubJ.e in the 

country conccrne<.l. 

41. Here, certain llifficultico arise, because moot. occupn.t.ions are not homogmieouo 

no 1·egtu•do t.hc cduco.tionnl and tro.ining quulifico.tiono of 1Km})lt> in ·them. Some are 

oie;nii'iN1.ntly loso hnn:ogcmcom, ( e .p;. rnru10geme:mt) than othnrs ( c .g. cngin~Jcrs or 

doctora). Diffcrenccn in training backe;rotmd relate not only to the ·t..ype of 

t1.·a.ining but o.loo to i to level. The occu1;mt:lons of eng'ln(;1cro and ocimrtisto 

uouo.lly incluc.lc a proportion of 1~eo1)lc whose lovol of cducutit)n and training io 

oomewho.t 1'clmv the "norm'' for the occu1n1tionn concerned but Whose experience or 

othe?1~ quo.lificntiono are consitlcrccl to make up for the difference )d./ 
11-2. In tro.nolating occupational rcquircmc11ts into educational and training 

requil·c.nnents, o.ccount should be taken of these "equivalents" u.nd of their training 

backe;rounda. Another o.opct1t rclo.tes to their suitability and to the desirubili ty 

or other'Wioe reducing thc:tr ·proportion. 

4:;. Clonrly, tlm greater the diversity of training backgrounds of people in o. 

given ON!Upo:t.:ton, the mot·c di:t':f'icult it io to d.:ro.w from the cxiotine; po.tterns an,y 
\ 

2/ See unuex D for c:ut clo.1'0:t'u.tion of' this topic., with reference to the ceme11t, 
fertilizer and iron and. steel industries. 

'Ml/ An addi tiono.l aspect relates to the methods of acquiring qua.li:t'ications, 
e .g in institutions, organized ap:pranticeship, on-thG-Job tn\ining, ctc. 
This, however, ro.isea questions of policy which crut best be dealt with by 
·the educational o.nd training authori tie a. 

W See annex B to this cho:ptcr, ]..)nrt throe. 

I ... 
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firm conclusions regarding the specific truining requirements for that occupation. 

The present composition of' occupations ac!cordine; to the educational and tra.ining 

qualifications of persons in them is un illustrution of the flexibilitt of 

mc.upower demand und is strongly influenced by the composition of the supply. In 

othei· words, it docs not shed much light on what would be a desirable composition 

of future oup11ly. Perhaps because of these difficulties, some studies ho.vc 

concentrated attent:i.on on the proportion in total employment of certain 

educational and training groups (especially high-level groups), without reference 

to the occupationo in which the people concerned werA em):iloyed. This approach is 

baaed on the assumption that the present level of employment of persona of 

different educational und training groups correspond.a l1roa.dly to the nboorption 

co.pncity of the economy, if not to the ideal requirements of specific occupations. 

Thus, the opero.tions involved in unalysing successively the occupational structure 

of employment u.nd the educational o.nd training backgrounds of people in different 

occuputiono, only to reuggrego.tc thcoc do.tu o.s a ho.sis for estimating futtu·e 

educational and truining rcquiremonto, oro conS'idered largely superfluouB. 

411.. While this is a. pluuaiblc u.pproucll, it overlooks completely the problem of 

the relationship between educnt:l.on (und training) and occupations. It would, for 

example, be useful to know something about the range of occupations in which 

people with a s11ecific educat ions.l or training bucke;round a.re engaged, and ubout 

the proportion of "equivalents" in specific occupations. Although such 

information can be obtained independently, there seems to be an advantage in 

seeking it within the fra.n1P.work of the forecasting exercise. 

(b) Ap;sr~p;o.t:t.vc a.p:eroo.chcs 

1~5. The main o.ttractio11 of tho c.lisuggregated. ·manpower rcquil"ements o.:pproach, 

described above, is that it attempts to measure variations in the dcmu.nd :for 

technical personnel that are due to changes in the industJ."ial composition of 

output ( and consequently, of employin.ent) • However, the longe1" the :pe1•iod, the 

broader and more aggregative mus·t be the terms i11 which tru. .. gets of economic a11d 

social development a:re expressed (for the very long term these perha.pa can only 
be specified in terms of "1,rotluction" or 11 consumption11 ). Uae of a sectorul 

o.:riproach becomes impossible w1d.er thooc ci:rcwnstunccs und the 011eci:t'icatio11 of 

I ••. 
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t;~l\11,~:.Lti,.:mul -t,,•l t.:.··.,1.lniiv re,1uir,Jt;wnt:, wlll l•,)1.;0ff.t: br1'1udcr •mJ :.or\. :..it;;c,1·, ~·;ativt:. 

On,._: t)LlY \liut i.l1i11. .. l;.,L n;,i 1,~.~L!i t:ri u:.; tl.t' Lb.· a,;L'1'(:p:atiV1J aJ111:t',):..Ldi, tlw 11 '.tt 1~.rt.\;u:liVL' 

llllll,r•· 11.l~.·r I'••fgd .·1,.:U:Ut~; '.1.!'1H'1J:Ll.,'t~ 11 aad. i !il: 11 1:·1d i.0<1t0ru 1..q,pr,')~.1.d: 11 • 

1t(',. 'l'hi:; i:.1 n,,t lm:ri,.:ally cli.fi\~t•t•nt n·.,1a t"llt> LlL::.1f~t>:re1,:,.itt•d mun1 1,),,·,·r 1·wt1ui1•1.i1t:~11lu 

·ti :•l\):.wh., ,·x,•v1,t that 1·ati,)r1 ni' lt•,•1mi~al pu1·:.m11m,il t.tl'0 ll(it l..!Qll1pu1:v\! f\')1' cu...::11 

indunt1·ia] ;:111c•l ,n·., but 1\:i:t· 'irnlut;t.1·J or 1wcn t'1")r· t:.Lt~ ,),~l)lK'r:iy 1-1.G u ilh"'lc. T11c• 

0111:lu:;:L,,n ;,f thiu 11 G(:,•toral 11 Gl.t'r, malw:.; lil1.~ c:.ll~ulu.ti,)lW rnm'll :;Lm111\.1t'., l'L:t.:uLWw it 

t~l'l.i:,tt'ly n·,lUi.!l::: t.lw n.m:il\1:t' ,)1' V:J.t'L,.1.lilu..; t0 h; -.!nw.:hlul'(!d, lut U aLi-.-i ::,1.:~m~, ttut 

tl1c vt't'<:d,~, ,n1 tht; t·at,i1.):J nl' \•'.'!L:uilL•.l :t\tt'..U.'u d1:lllt',1.Jn ill tlK• ii:,~U!,ll'itil i,t1·udtU't' 

,;.Ji' 1'mr,l1Jyn;v11l :u'c: t11.1t. tu1'.rm iutu ~t1·-:-ou:1t 1.U1·t~t.:l'ly. 1.Illl.Ll l.'!ml L,:Wl'\'C'l' h· l'L'll:ci.iiu,l; 

.t\,r vx:1mpJ1}, ·t1lowou~:tJ 1.~an l·t..i 111~1,,li.! f,w a uLil'I Ln th,J diGt 1,•ibul;i,-111 01' r..•mph)yll:tmt 

h:twvt:n lt•n:: :,;1<U.L-iut.t.ill:'.LV1J :Jlhi t::uru :.fr;.i.ll-i1rl..:ut:ivv :11..~tivitil•t:. rl!nw, ~t1.'(}()l'd.l111': 

to a UuUud :.lt.•rt.,.!:J tit.Udy., lfO ptil' et.mt 1..)l' thl' 1.'hane,u~ .ln till} rn.ti,, of t'llt::,iuo~1·u :1:i.1,.l 

r.L:lt•nt L:l-~; t,1 thl L~11:twt1:ial J.aliout· 1\11,•~u 111 that ,~1..Juntry (::Ul h~ at l.1•il1nted to 
l I/ 

r.lrU'tu L11 th1 t~mpJ.,y1::1.•ut Gt ru..::ture ._:..:., Chunri;eu in tlw r:tti\":J ,)1' '\..L•1.~Jmil!:.tl 

pur~;r,m11.Jl l'a11 al.:,) Le rL:.l:.1k1l b) t':x1 11•~lwd chUJ.it:t..!LJ in l'l'Olll.l1..'!t.ivi.ty. 1Il1tw, a ~'iwvdi.uli 

t~b.uly :m:i.ly::;ed thu nilu:t.1,nwhip tuti:t1c..:u lhu t·:Lt,i,, ,):t' c.:ngl11~•1·1•:; ti') v1,q,11.,y1!,1..!llt :inrl 

1:tt'(lUl' !'X\'11\tctivlty, fom11.l thL.J rel11.Li,nrnhip h'.:1 bv d,1)tJu m11i ttnl'd .it l,, i\Jru,:~1t:l 

tllt! lnng-h11.'m 1lumand for t'llt':lll\Jero .0 
in. If a t\n•t.:~~tutiu;. l!:('1lh 11 iu nm:d, thu 'intrndU1.!ti,111 11;1:' UUl'lt addi.l'ii)ll:tl 

vrtriabll•:3 1.tt ~ ~ m .. id1 nm:tlh~r i h:m in :,. 1,.lluan•.eq•u.t1.:,l n;,)llt •l a11d l't.:l. al1rn, 

thLH't~f\"'ru, v,•r·y 1::Lt1'.l1~f':.t1:1lu. Tht: limit l't1 munl't'.t' t,:t' vui·i:thlvn ~tll,')\.'U i\~1· rci'illl.'l::cnt 

in 1.,thvr l't~r,11(i1.'i..:1, v .1~. by i.ntrt')tlu, ... ing ti..1:1'-, ln1<.: and n]'l'L t tint'. up thv i'nrc-1..~a:...1l. 

w 
Nat h1nul BUt'C!rt.U ,)f El'1.m,11:ik Ih . .:Gu::,i,\,!h, TL1..' !h~1:1ant1 !lll~l ::u::p}y ,yf' fk i.1•Jttif1.t' 
rurt1("'llll()l, l-y D .M. 131'._lllh. n111l 1r .J. Gtitrll'l'' Nc·w YOJ:1:' l' ir.;1. 

tTnivc1 t'Gl t.t: l: ,·,,,h Hn, •:ulrnLir I. 11)60 ... Tn:l 11tt.i Gwnh1il.lc·, ''Stat1..nn Cffcmtlir,u 
Utl.'tlllnit~gor .L:)5l 1 :lt 1.i 11 , Gtt.:\cl~}.~jll'l, 11>~;9, p. ;O uud f0lL)wint~• 

I . .. Best copy available
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l+t'. TIH'S0 a1•.prvacbt:tt dl l't't•l' l'l't'm UH•tif•' prcvku:.:.l;v dcm.!l'i bvJ. in that tl1t•y 1)mit tlw 

int.t'l'ntt:tlhit.v Atl'pB lll' i'Prt1c•n.,itint,r, l'11;plnym011t and l 1ccup1t.:i 01w, and at i:.t:•mpt tu 

dt•1·i vc l'ducat l 1 •uul 111111 t.rn·i uing tnrg<•ts tlil·Pct..ly frc1m t~C<h1n1tli c and nnci nl ta.:rgr>in. 

'Chey n rv hi1':hl~· Uf:t~J'~'l':t:1.t. i Vt: nnd pl'l 1vi1..le ,1nly n. rough gui11c• t0 tlH.' plunuing nf 

1•uut't£1,t.it,n and t.ro.lninr:. 1J'hcir ud.vnnto.gc is that thPy 0.1'<:: ba.BPd on relc,-t:Loriqhipo 

1krivtid frt.'111 uatn. tbnt Hrt: 1wually o.va.1lal1lt: in 1iE>v1;1l.11ping cmmtri<rn. 

li,). l•tw m.tt'l, aprr1·nd1 i.n 'l.r~rn:('l1 th,.· l'<lucat.hm-1.,,,1.rt;put appr1 1n.ch, 1:.H.:'caum.~ i.t relatt:s 

l1rt'nu 1.,,•du~:ntl 11110.l <'trl.P[':P.l:'i 1',1 t,1 le>vcln of nat.i unnl nui;put. 14/ Whil(; it pl'LWi.dcn 

br1·nd iu,lit~ntiPnt•, r11u1•r• l:.iJH·dfic plo.m1inc with thit1 method would require l'CL,aa.rcb 

int.o mfflhcdn (li' di nn1•1•r1 gati1w and annlys:i ng 0<1ueaticll1al anti nut put ds.ta and into 

·\,itt• u11th'rly·i nr t't' l a:t. i 1 •1wh i pn h•t.wr·1..n1 cducat.i nnnl rPquirntnt'nto arnl output t.nrgc,t.s. 
1,0. Jt. iu n.lu1• y111nnil l.1• 1.11 nno indicf:1.tnrt1 11t' t"ducntii)m::1.l and training th~vl'lopncnt. 

.i11 l.!L'B,p1r"ii11 1n witl1 1l'\ht1• i11•ltcHtm·R ui' ecounnrle o·nwt,hJ t>.p;. rn:t.i~irm.l irlC('ll1f?, its 

1~r1 ,wt 11 ro. t t', 1 tH•c,mv P(~l" capi tt\ 11r pc• r unit 1J.f' I.hi:? labour force., JJUhli.c r'xpt,ndi t.urc 

ur; a pc>rC'mrtnt-:~' 1 11' uatiL'llO..l irwrnnl:, the e;rt,,-rtll nf lnvr,,stmcnt (which hnn the 

udvnntue:n nf t.nki11g ini;" nce,,unt. tlH' rat!J uf buth tPclmi.c:ul cho.nge nud r::x,1,mwion 

1."f tl11.~ occt(1rn CtitWel'll( tl). 'l'lwU(l rnll.1 otht'r in,Ucutoro can b<~ related tu the 

stocko nnu nutputu uf cduco:Lod 1;1•rso1mel in lirt.:ad co.tegorieo. Av;aiu, such tt 

mL:tlwd 1n·ovidc,c., 1 lilly a rt•U/~h planning guide uncl rct1enrch wc1uld. be r(~quired to 

cletc:rmi1rn the uxtt:.11 t. t,11 wh:i eh d:i mi n~rcgatfa,n into requi,J.~l•ments :f:'01· ir1d:i vidual 

ind.ust.t•i0s wculd bl:! pu:a,.;fl.Jlv, o.nd ir1tu the underlying relationships l>vt,wecm the 

imlieo.tors. 

Jl. All tlw met.hnc1 s desc:ri1wd ahnvu have r.1.uvaut.ag<H, and dre.whucks. Vl11c:rwvt•r 

ptnisibl,, tlw 1·c.:nults nhtnitwcl hy tlH:HW mc•t.hudH slwulcl be Cl'PSB-clH!Ckcd againnt 

cm.eh trther, tn 1n•rwit1c, ,~uidc?linN1 wit.Mn which close N.Jtimatl'S rnny be unur,ht. 

52. The methods and a,11pr~,aclwo discuosed ahnve are most suitable ±'or determining 

long-term tri-:mdn in the mnt1pl1Wl'r demand f(,r technical personnel. In addition, 

11~/ Sae "Qua.nti ta'l.i ve Auaptat.:i on of Education to Accelerated G1·owtll 11
, b~f 

J. Ti.nbQrgen, Plannin1,; E<luce.ti.011 i\1r Economic and Social Development, OECD, 
1963. 

/ ... 
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special efforts should be made to assess current and short-tern1 requirements. 

FirJt, as already pointed out, such information needs to be more detailed than 

data on long-term demand. Second1 current bottle-necks in supply, which need to 

be overcome rapidly, muy imply different orders of priorities j_n trainine 

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 suitable qualifications). These can be identified 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; or, even 

though the demand has adjusted to the supply apparently without causing friction, 

the level at which such balance is achieved may result in l0w productivity and 

poor quality of goods produced. 

54. One way of ascertaining current shortages is to determine by means of 

establishm~nt inquiries, the number of unfilled vacancies or inadequately filled 

Jobs. nn alternative method is to estimate concealed demand by applying staffing 

patterns prevailing in other countries or in re:presentative firms within the same 

country. 

55. These metholfo have their limitations for which allowance must be made, even 

though no substitute metnods ca.n be suc;gcstcd, Employers, when interviewed, often 

tend to overstate the required standards of qualification for a given occu:pation, 

o.nd do not. ulwo.ys seem a.were of the increased remuneration which should go with 

higher qualifications. 'I·hc difficulties in the use of ratios from other countries 

have already been discussed. And staffing patterns from so-called representative 

firms do not (us a rule) closely reflect the current needs of the industry as a 

whole. 

56. Short- and rr:ediu.ir.-run fluctuations of manpower demand around the long-term 

trend find their origin chiefly in general 1tovements of employn:.ent and population. 

As far as employment "ls conce;rned, such fluctuations appear to be due mainly to 

cyclical or accidental caus~s. CyclicaJ. fluctuations are largely absent on the 

I ... 
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population sidelli (which influences not only the labour supply, but the total 

level of demand for goods and services and, consequently, the labour demand), but 

accidental events may b~ 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 hoe 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 app:copriate mathematical models.16/ Alternatively, 

one may simply adjust the trend having regard to the expected movement of the 

business cycle during a period of 0ne to three years ahead. This movement can be 

determined on the basis of business interviews and/or analysis of business cycle 

indicators. 

III • FUTURE REQUIREMENTS OF SCIENTIFIC AND TECHNICAL PERSONNEL 
IN THE DEVEICPING 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 ;l.ndicated above, such a method can provide, 

at best, only a rough planning guide. Moreover, the estimates have been 

determined under certain broad and hypothetJcal assumptions which are subject to 

review. Thus, it should be noted that the estimates of requirements are provided 

for illustrative purposes only. 

"d:2./ Some cyclical fluctuations in labour supply, such as chE!,Ilges in female 
labour force participation rates, appear to be largely in response to changes 
in labour demand. 

"Jj_/ "Employment Forecasting Techniques in the Netherlands", by P. de Wolff, 
Employmen~ Forecastin~, np. cit., PP• 90-91. 

I ... 
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c;q. ~UH.: 1\'111cn-riuc: tn.l>J.v 1~·1.vc :J :111 (! Dt.i.11:a lc:' 

l l i . 1 1 l . ' ·,r··f\ . \f' . l~) / : nt uo ~t"lU. mnp oym,n .• 111 t' · . 111 · rt.\.~!1,_,;;.':.:.:I 

:tn t1ku·0 in toi'.nl ,,,mplnymen t. 

~~ '.1311~ l • J. 

To h1l Indur,l ~ 
l•'.l1il1 lny1':<''llt. 

( m.Ll.l.Lt nw) 

I·U:\.'t_!~f I1:c1u::;trinl Er.i-ploy11:c!1rl· 
to ln.b0u1· 1i'nrcc 

( :Ln j{,) 

!d'rico. 

\Gil.I, ~"'i ? .. 

latin .1\mciriea 

Tot:il: 

10 
i. ·r [ .. ~ . ) 

60. ,\ numbt't· oi' duv0.lnJ)i.n1': comrt·.1·i0.i; l1aV(: clrn:wn uv p1nnn ch()W'Lnr; n.t vhat ratc..•G 

i.hcJy c::,q)uc'l. (:mpll,ylr.l.'llt in the ln11untri.al GC'etL,r to ux\''.tn<l liu1·ini'; the.~ plan p(:l'iOll. 

Thu ::;n rate u vary r.i c:nificunt1y t'or a numl)ur ()f l'<:a::mn,; .• o:t' whie h an important one 

rc~lo.tuu to i.hl; pl'L"uQnt n1?l' of the irnhu:rl'r ia] nc.•cto1· in tllv C)conomy. It :lr: ca.oie:e 

to double this si.zc over n. c:i ven pcriCl<l if l.lw .Lndtw tri:.;1,l r:1.;cl:01' it1 vc.l'y GnK1,ll than 

:lf it <.1n;plo.vo ull·cndy n. nignificaut p1·01101·l-:Lrm of tllu lal)O\.ll' fol'l:o. Howovm-, in 

looking t1.'li l'.he to.J.'t~oi..n oct. in u.0velorm:onii 11lmw, nnd a1rnuming t.h.1t l)lrumt!cl 1~rowth 

r:tton ~rm bu :ll(;dni'.ninl:.Hl m1.til ltl7)., it mxmw poEwH11u t1.) dcif'lnll, i\-:>1.· oo.ch r~r:I.on, 

l'O(wontiblu rnuximtun und minimum cumulntiv<.i t·n.tt'fl oi' 1~r1)wi.".h 0:r. imlun·l·.ri1.tl mriployrnc1.rl.. 

17/ 

/0/ 

'11h,1 lHJt.i.mutco in the pronmrt nt.:(!t'J.O11 1~.1.·c lmoml ,m U11it1•d No:tionr1 O'ta;Liirtj.cul 
y,,arb(10k, IIO 'Y°(•ttt·lm,,k of I.al~our Oto:l,ioth•n, an wc1T.n.o no,tlm1nl~t.'mm.ri data. 
mid drd.o. or L•r.':ffn:o:l·.Ni I\.mrnl Lll Cho dc:vu.LopmouL planr. 0:(' Gn11:u countr:i.oo. They 
lucludt1 \1llly inilm·:tcd amployccrn nnd wugc ('nr1wro u.ml exclutlc lHh}:>loyc~J:·o., 
wm:1\C'ro cm own r~el'.~otmt. a.ml family woi-karn, w111-, 1.rnmllly iucludo n. lar1w 
prororl.lon t•mpJtiycd .tn haudil.!r~:i.:rtu t·:.L'lJ1ur thnt1 in 1r.nllt}t'n i111hwt.ry. 

Ji'nr tlw pu111ooon of t.hi.s uoct-.t()n, .\i':r:ica includno u.11 i\frj.ean cotU'lt.:t·ic1.1, 
cxccvt. tllu Union of Douth 1\frico., whoi·o the strw.;.:t.1.1r1.~ of tht~ labour force 
tlif':i'i:n·r. mtllot.mrl'.iu.lly 1'rnm tho.i., of otlw.t· 1\i'1•ic•an count1·hHJ. 

Include:; o.11 1\siun cm.mt.1'.two, inclttdillc; tl1crnc of tliu Nc,u.r o.ml M.tddl~ Ea.rit, but 
cxclut1trn the Asian Rl'1mblico of the USSR, Im:·n.e:l nrnl t.T:i.1)nn, wh ... n·o 'lihl~ structurl) 
oi:' -t;hc la.bour force di:f:fcro from tlmt of' other Aoiun countrioo. 

Includes o.11 indc11,1ndetyl; cotmtrion of South o.ncl Gcntra.l 1\merico. o.ntl the 
Caribbean Iolando. 
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~tll\l 11. '7 11or c·cmt for In:L:in A1r.criL:n hu.vc bcc~n 1·cto,inyt1; o.nd tn.l,le 0 Jn'r't1<:ntn 

uoti1:.1.1.too ,1:C inchwtri al c11i\1lnyn:<.mt l,y 1min re:c;iGno fm.' 1rnr;, hwr.tl on 'thuoc 

T.\BIB 1.2 

Jiint:Lrnn:h·d Illduot1·io.l Em11loy11xmt lw M1,;1in Rw:,;iono, 197r5 

Ht~r;iono 

J\frico. 

lo.tin 1\moricu. 

Total: 

,\::1 Gl lll:t >d 
/\l'(YW'lll 

1·n.l.t~ 

5.7 

Total IHLhwt.r.Lo.l 
gm, 1loyrncmt-
( miJ.l ions) 

7.1 
'7 5. :1 

102.8 

Ho:l.io, Indu::rL.rinl J~nrploymcmt 
to lubour ForN1 

(in%) 

Wcic;htctl u.vcro.c;o of ratco fomxl :Ln <.lcvclol:)mcnt 1)ltmn of Morocco, Tunioia and 
the Uni tud /\rub RGpublic ( 13 .6 11cr cent) and assumed rute of growth of 
3 per cont for the rest of 1\frico.. 

Wcic;htccl o.vL".!ro.sc 1.>n.scc1 on gJ~m-rth ro:to of 14 .• 5 per cent for North ~\frica and the 
Uni'totl. ;\ro.b Rcpublj.c ( climinatine llicher growth rates fo:rcca.ot in Morocco and 
Tunisiu.) uncl usoumccl gi.•owth J:-i1.tc of l per cont f'o1~ 'lihc rest of Africa. The 
lo:ttcr low uvoruc;c gi.·owth r1:i:Lo toltco account of difficulties cmcountcred 
rcccrrtJy l\Y' scvoro.l African countries in mai11ta.ining paot levels of industrial 
crn1,loymcmt. 

Weighted avoro.c;c of 1,roe;:i:\o.nuncd growth rates in ten Asian countries. 

Weighted avc1~age of planne<.l growth rates in eight Asio.1'l countries (leaving 
asid~ some countries where tro·c;cts ai-;>pca,r to have been set very high). 

g:j_/ Weighted. uveroge of r1roe;rmnmed growth rates tn seven Latin f\merican countries. 

g§/ Weighted. average of l'lrogrOllnned growth ro.tes, leaving aoide smne countrieo 
where targets ap1,car to have been set very high. 

I ... 
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c,.~. trnlll'ttlh,m1 l't'Otr11tun 1hr ,,,•11m•n\ \'l'1'\'1't'1.l11n 1,f 1•\\gll\t'<'l'II n111l tw\c,nl.l:i\n-· \11 

the' lntluttll'\n\ lHh,m· 1\,t'1'<' t\l't' nv1tl\nlilP l\11• n l'1•w 1'1'\.Utll'l1'n 11.l \ht' 1111,itl tn <'m'h 
II\ / 

l'<'f:h'l\.!_...:..:f 1\1\\ln 1mi.\wn tt dll'rl1•ult t.,, 1\t'\Pt'llll\\r' w11nt 111\u p1•11\ 111t•\ l1H1 \1\11,\1 \ 11' \\ 1 1· 

t'm'h l'Ptr.\\'\\ 1U1 n wll11\t• 0 }[\,W\1Vt't', \\\\ lht' \•1u1\n ,,(' 11\1nllnl1 \t• dnln lt LH't'\lltl \ 11,iall\•\c' 

t,, \'l'f'IH'l\\ hill\ n ,'1'tHIN'\'n.l.l.vc· n11d 11, 111,11·1• 111,t lmlnt !,• t•td lt11al<' ,,t' 1\mt \'l\'\'1'\'l \1 111. 

\ 1:11l l\ll.'tlnn l'IH\l\<' li<'lWl'('l\ tL,\) .•md t),lit) \'<'\' ,•t•n\ \n Al'l'\1•11. t). \ 1\ n111\ 11 .jc, \11'\' ,•1•n\. 

\n \1,lt\ nn1l t'-~t) n\ll\ 1.)~< 1t) l'<'l' 1'<'\I\ tn 11\ttn i\mt'l'l,•n. Ji\,1• l\H' 111n·1•11t11•n ,,l' \.h\11 

t't1 p,,11 t t't\.l \11t1 t't'Pt'r•111't\llnn nil av,•1·nt\t' llt'\.\H'l'\\ \ lit• l1lt~l1t't' nl\d l\H' l,,,~c•l' t•ul ln11t\1• 1\ 1 1• 
• 

\'IWh 1'(1 t,i;\\l\\ hn,\l(' l'<'<'l\ nt\fl\Hll<'ll. 'l'httW 111·,, \l\'l''m'n'l.c•d ln lnl,\l' t\ whll'h nlt11) 1i.lvt•t1 Ll\t' 

t\l,th'lutc, th\11\l't'l' ,yf <'nts.ll\t't't'rl and. th•lt'Ht.lt1l.t1 Ll\ t•1wl\ t't•p;h,n nn \,r Jq(,t), ml \h'lt-t'm.ltwd. 

\,Jr l\\'1,):lytn~ l.ht.'O('\ tWOrt\t1,C' 1•nt:\1iU t,, t.l\(~ f lp;\l\'t'tl .tn t.nl'.l<' J l~Cll\1!('.l'ltLne: ·h,t.n] 

'.\.mh\rrt d,n1 c11n,:Loymt1nt. 

At'\' b·n 

Anl:\ 

1-n t. l. n A \l\t' l' t. l I fl. 

~\q 

1,.5 
1)1.'( 

lt\\.'l\l\lt"H nrd,llc'1'l.fl, Pllt1,l1wc'rn nnd tl\ll'V<\\1111•11 (mlnl,t' gt'\\\I\' 0-0 1,r I11l.t'l'nnt.t1,nn1 
Htt\t\llnr1\ t;11\lrnl!'h•1ttt,,n 1,:f' t),•1.•u,1\.U.,11\tt; ,•l\~,111.iut.n. phyn,ll•lul.n, p;t•1.1~;lnt.n nnd 
~t; 1~t'tynf7;1'YL"i7-17'1\T1~ ml.n1.w p:1'1'\ll' n-:!); bl1.1 lt,f:I ntu, Vt1·L~ 1 1.· l nnt'l nno., 
np:t•1,1h,mlnln and t't'lnl-<'1l ndc,nUnt.n tmlth'll' Ht'1,np n ... ;;'.). Tu it ft'W lHnlnntwn., 
avnllnhh' 1\itln l'<'f'c'\' \,n1y ll' c•\\1-tl.twt'\'ll• 1\')H'l't' n1'1', ht'Wt'V<'t', lrnll1.•alJ\,m1 '\.lrn.l. 
ln dt'Vt'\\)p\11p; 1'\'Unl,1'lt't1 <'Ul-\l\\<'<'t'n t't'l'l'NWl\l 'l.lw 1,u,1\{ 1\I' tl\l~ cm~:l.nt't.rvn' nnd 
th' t t\nt l. t1 t n' P:l'\ 1up. V:u· t td h ,1w t hn t. 111i1~, t'<'I.Jtll t. r 1·1 ,m I ltl'ft•1•c•rrt ,l<".t.' ln1 \. t, H\ll 
nl\\'\\l1l t lwrc,t\W(' \'t'tn1d..n \vt'll w:tthl n 'l"ho l.'1\,1\tJ;<' 111' vnr11\.l; \11no Lndlt•11.tl'1t :in 'l.h1 n 
\'tl.l't\t,l;\'~\l'h. 

'.tl\c i.''1'\\\n'\,t'lco :t\'l.' whll.'11 dn:t.i\ 1.'t' lrnlt(ml. l1.mn n1'0 tw1vl.lnl1lo i1wludl, t\11111.0 
( Lt'1.'\''-'ld vl:L\l'.1) ., l,ht' l•\,,tt., l't\ l,1()\\ 1,f· Hh0dcrnin. nn11 Nyaon:I.nnd, 1\mlo i.n., Uni to d. J\r1:t'\.) 
Ht"l'l\\blit.~ I tJ~f\l\1lt\, Chinn ( 1r1\i wnu), :C\\tU,n,., N1.n' l;h mwt't\, J\l'l,J.OUt.lnn., 1)1:nv..:tl, ChD. f' J 

Vf"l\t"t•,Uc"l{\ • 

I ... 
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c,1i. Nt 1W riiqult't!tn1.1 n'Lu f1'lt' t·11gl11t•t 1 1•n 11nd ut'lt111l:t~1l.t1 <Wt'r t.lw per:lt 1tl lt)()Q to ltl'f'.5 mn.y 

bt.' t'XV('t'lc•d lt> 11c'tm:tt .l'rtim t\iut· 1rndu l'UUtwn: (1) t.lw t•xp11nriion of 1ndturtriu1 

t'll\l'hWmt•irl; (:') llw 1wt•tl lt1 rnlne' "ll1t1 p1\1:pn1•'l.J.t)\l (1f ong'.ltll.'t'l.'O and oci0nt:i.oto 'Lu 

t1,tnl Jnduutrln1 t'mp'hwmt•nt nJ1t)V<' ll.1J prt'tH'nL .lovc•lo; (;) ln ,\i'ric1 l1 'in 11t.\.l~tieulin.•, 

l.l11: 1 1wt1tl l.t, l't)pln.et' t'Xpnl.1·.l.11.t.en, wl1t1 nt pl't't,t11rl. t\n·m a oul,ut.nn'Linl. proport.1.(.)11 of 

ll\t' 'l.nl.nl numl1p1• t1:l' PngJ.m•t•t•u t'mplt'Wt•tl liy /\frfrn.nn; (l1.) rnwmnl ropltwomerrt noC>do. 

1.1'IH 1 t~.x,:pnnult)ll t1:t' 1 nduntrlld <'11\}'.lnJrmc•.nt hnn nll'l11Hly ht1 1•n dl.tH'Unoad. J\vn:l.ln.l1h~ do:t:.n 

mip;i.r,t1 ut. i.lm'l. J\fr'.I t1 m1h,11:t.Jnn ln .l Lkt1 :I y t.~, uf:l'oci. ~1om0 ?G }ll'l.' Cl'll'l~ oi' i.1l0 ene;inccro 

nnd oclc-nt.J.nt.n n.t preotmt omployc,d jn M.'rJcn,.W An r<~e;nrdo the growth of the 

1·n.t.'lo of <.me;inecro nnll. oei<."ntioto t.o tho intluotria.1 labour i'c>rco, it, fl.J:)J1enr<J tht.\t 

tho moot n,:pp;roprio.te metlmd would bo to (lctermine rcaoonul1lo 1110.:,cimum and minimum 

grc"•rth rn:too. IJ.'ho rutio e.•rnmcrt \)c oxJicctcd to grow u.t a. higher ro.te than 5 l,)Ol' cent 

pt'l' nmmm. rl'h:t.o 1n t\Jotw 'l.o the hlglmo'l, gn)Wi;l1 1·n:tN1 L)l,ocrv0.tl in tlw U11it<'<l Gtn:t,,n 
. 'J.9./ nnd HWt'dt•u, in b~,t.h t'IH1t'O t)Vl'l' :t''l V<'-YL'H.n' pc.t·lrnl.u. Gtwh n. ~'\.unulut.i ve growth l'o.to 

l Wt•t' 11 .l,lj ... yt•m· }H'l'it."d. WtmJd iuvnlVt' moro 'l.hnn n. doul1ling of thu rn:L:to 0f <.mgin<)Cl'O 

nnd nLi l.~'1rl'.Ju tu h) tho 1rn.lmrt.r'lnl l nl,~)Ul' i\n·c-~~ wl.Lldl, t'cmp1(1d wit11 un CJX];)nctcd 

m11,n t.111rl.1n.:t 1rn'l't'1wn .l.u l'.hl' :t.rnluotrin.l h1.l1our i'ort:-(' ( mw t.ul1lc 1 .a), would involve 

n.h,uL n. fnm·:t'ol<l :lm!rt•n.oc of the ox:lo'liiur; oi.oclt o:r c.mgin<.1<.n.·n and ocicmtioto. On 

'\.lw rrUw1· hnud, t1omo 'imu,<.~n.oo 111 t.lic · ratio of engineers nnd ~cicntisto to in(lustriul 

(\mploymont Jo prolmbly to bt.' (.'Xp<..~ct.01.l, to t.ulrn n.ccrnmt of tcchnologicnl change in 

c.'x:l.ntlup; 1ndunt.r:lon n.nd o:t' thl' growth of llt'W lrnluntd.c'o <'mploy:tng n lure;cr 

l'l'\1pm:t LL)H (1:i' t.rn,}m..l.L'nl 11(n·n0111H•1 thnn t.lw md.::t l ur; cmoo. Tlmo, it lmo n.1)pcn.rc~l 

l't'n.t1nnnl1ln to oPt. tlw 11 .l ow" gr0wi,h rn:t:,l', nt J pt'l' <.'t'trl; 11m~ nnnum. In tul~lc 1.1~. tln 

n.Vt'l'Ht.J;t' L~\lll\ttlu:t.:l vt.~ p;l'1.J\flh 1·aLt' nf ; p('l' l~<'irt; lin.n lH'en nmmml'd. 

hl1. Nl.'ll'mnl l'<'placl'llll'llt, rtl.tC'o r('nul"l.tng from l't'l.1..1•Pmt•ut., den.t.h, permunent illnaGo or 

L1•nnni't'r ·tn other ocf•uput:lono n.rt~ dlff:lcu1:t to eot1.mu.te iu tho nbo0nc<~ of 

The prCi11ort.inn ~):l' ,\:f'r:LL~n.n t 1up:in0t..1:t•o nnd oe'.I {'ntioto ou'l. of the total munbcr of 
ong.L1w{~rn nml tw:1.eni...tot.o Pmployod O.l)l'H:'nro t.o bt) nae;lig:1.blo in ;\fricnt south o:i' 
thci Suhctrn.. 1ror tho countrioo of North Africa, und the Uni totl Arnb Re)_'.)ublic 
the rolo:t.:1.<mshi:p of Africnn to fore:tp;n 1)ora01mcl wuo d.otcn:minc:.1cl for iml:L vid.unl 
countriOEl on thu l)noio o:f' twnilublo oto.t:Lotico; the number of African <'np;iucoro 
nml tlt!icnt.ioto :tn tllase cowYtriea ra11r<.rnento 25 Jior qcmt of the totn.l 1.rnnl,cr 
of one;inm.n•o o.n(l ociontioto in .A:f1.•:Lcc1.. 

80(1 tumax B, tn.ble 1.13.;. 
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1•:/''i()('ll .' ,\dll • .t 
t•~ug.l i t1h 
l'a~c., • ·~· 

"'fl thf• 11Xlt•'1l tc, whld1 thr•.V •',•!'"•ln t•J:!pl,•~·vd a:l 1·111•i11t•t'l.'t~ •'t' :h'i1•Httnt.: l}ll't'\l1'.h,,\\t 

the:il.' Wt"ll'kln,~ l lVt>n. 'lln•rt' nr,· t't'! 1 .:,1 m: t,, h•llt'\'t• tll:i.l ?!(,:it ,,f 1 1w t•Xl::t ini'. ::t,,,.;, 

''r'ntt1tinf~ ft\'m t't•t I t't•n!t•nt, •lt•~Lth , 1 t' pt'l'l'.!ant•nl l l lnt•:;:i ,· 1u.lil h• ,·xr,·,·lvd l.i.' h• v,•t·y 

t,,,(, nt 'hmnt. ,lurluc lht• 1.ic-1.,, .. \·>{11 1•1.•t·i.l''i.l. 11'ltt• l't•pliit't'lllt·nt l'~tlt• hn,: l t'l'll ,:t•l nl 

;~ 1•c·r 1.!t-nt. 1,f th• t•xh:tlti1~ :it-.'11.•k J•t•r •uunua. ~l'hlt: i1: m:::\mt('d 1,, 1mtli.1• ::\1L'l'i\•it•ut 

ill0wmw1' nl:;1, t\w 11:t-- t1 1r1•1aurnl•l:v Vt•rv h,,:) 1•t·PL1,•t•i::t•nt r,•qlrit•t•::.,•nt:; nfl'1•el l11r lilt' 
~ ' " . ~ f 

C'.ll'.tt'e n'h.'1.'lt t\, l'r• lt•~•t•11,1 ,lurln~~ tlw l•1t·O-l,J'(', :'t'l'i\1,l.·2.b,t 

Rt•gl,c11m 

\:frh•n 

.\o-1 n 

l.n t ln 
t\rnt•r:lC'it 

1l\,t·11 l: 

•.Mnn: 1 .i~ 

_l,hllt i~,1~n1 Ntu:1bt·1· \,r 1•:111~l11t·t•1·n mid ~\,•i.t·uli::tn 
t,, h• 'l't':tlllt"\l l•v l· 1',·•, l•y Mnln !krl, 111:: -rru \ h1.'lU.i1Ullltl )~-

Hnt.11) • I l' 
t1l\/~ l !l('t H'f! -,!II---
!Ul, l Ttl tnl 
t~\•lt•nt.l:it.t: t'll/" Ll\t'l'l'll --- l{"pltwt•-t I,' nml 
Tiitttult t• i~\.l. 

~ 

1:;~•nl ,, t' lh'l1;.•nt. lulu 
~Lwu:v11T 1•t•11 nl x·,,J \t'rl,•:mi- t•xtnt l11g 
-ctn"~f,) 

... ~ 

by l\l'( 1i Nt•l '.;'l\<'t't'tl'.t'l\t ~~~, t-lon ti l iwl, 
.. ~---------__,..,.,.. -

1 • lt~L) 11'Hl'~~t~ t 

- l-> ;r, 
t --

•). ~o "'I I '( \ • •I· 55 l;(l 10 l 
l' . , . .., 

, • '" I ("\. !1~"' 7i1 :i :::"n ''? ,_ 

0. !~fj 1J • {l) l "1ll \ )) ~ l-'i 

11 \ J1,) 1j !1 ~ w l~J -

~f1.,tul 
r lWill\.'~!l'fl 

m:d 
EW-.t t.'l\'t.1nt.n 
'l1.l l't' 
t.vn.I.ued 

5.1 
'.'Hj(; 

:i ()' ( 

'lj, ))1. 

::__L/ 1l'ld.u t't'.pln,•~·mt•nt. 1·ntt•, whi di 1:; 1tppUt 1\l a l.t.:,1 111 Utt' ,•1wv ,)J' lt'Cllll:Lld.nnn :i.n 
Tab1~ 1,ri, i.','\l'l'\'l11'1.)lh.lu 'l,1 "u--,t·n:n.l" l't'.p.l.rn)t!11.t'lll. nvt•dn, 1.t•. ll ,hH.'l, )tDL ·t,tJtt: 
lut ,'\ ih·~~.:nmt l he pt•l11,lum, klhYHU tu 1,t, a1..1uh• lu 11:rnw lh•Vt'L(1plng ,'mmt1"Ltn1) 

renu1tinc; fr"'1m t1w i'n.l~ t Umt ~t tiul,u l mrt.Jnl pl\)11m·t..Lt11, cii' 1woplt' who lm.ve 
(~()mph\rt'1..l h~dml.,•nl ntu1.lln1 d,1 n1.,t. /'/'\ 111\l), ,n· nLny 'in) t:h(' l.f'l:lm:i.c·nl 
0eeupf1.t.i,"tHl f'c"'r ,,·hl,1 h thoy 1HtVt' l1t't't\ trnltw,l. 

I ... 
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::,•i1•~\ti::t lu i11du;·l1·.v• fn l11,ln::·t1·lnl.L:.:.t·d ,\_,rnrldt•ti lht•.t'P tn L!~)llffl1lt•1'nl1lt~ vn:i.~intiun 

ii, tldt; l'. 1 1 i, 1 , \.'l1i1•l. ·it l'l','I Ill 1:11:1•,: \.'n:1, 1\tt• 1':X:11:,;dv, lL'( lll l~t·lc.1.um Hlld tllt; 

llui 1t·d ;1l!1\vr, ,'.', Li tlw llt:t:H, .:;.;i In llw 1'hlt't'nl lk}'ttl<U1• .. 1:t' Ovx·mnuy, .,.~~ 1u tht· . , ' 
l'-kll1,•l'l1tud;. nl,,i lc.,"S Otn ,•W1•dt•11.2.2!. It ,:1,ul,l :,vt'll. l.1,al a !tiir,h rnth1 1.11' tt•\Jllll.LIJ:Lnirn 

t.1 1·u11:L111.•t•1•t; nnd :h.•tv11t i:.t:, i~11 1,1·,,xJu:1t'l.l1w. that 1\1\rnd 1.11 ~1Wl'dt•n, w1,\1l1.l hnVt: 1llud1 to 

, 1,,1.;11:vnd Ut:v:11' lu dt•V1 1 lq1Luti: 1'1'\Urt1·lvu lu v:L1•w 1..1:t' tllL 1:vlu.tlvt1ly Jt•:Wt'l' 1.•1,Jffl. nml 

: h,it'lv.r l tu:v l'thltti1',•d l11 t1•cil1.1 l1. 11•lm1.1.•.imw tlmn c;.:n1i;l11t•t•:t·t1 1.1.1.• ndr•1rt,lutn nud ..._,1· 'Lhu 

:a1lit;t t t.utnl·t·1 i'l,v whl\'11 tn lu ... nm lll ti:xJul hit.,l'1·t•n tti(•lmll'lmw ull,l t'llt,•:llwtn•n in 

p:u·ll1•t1l111·.~ H1'>,~1i,•v1·, ,_•tn•v1•ut. ru.l-lut: 11f l.vvlml0Lu11n t1 . .1 v1w:iut:t'l'U nud m~itmtintn 

m·t• t•:il-lwt• :l,n,' nl tlw l'l'vi:t•nt. U.u;l' lrl 11:1.)trl. dvvt 11')}'.illtt t'IJ\Urtrluu nnd HD n .t·euult. ·lht• 

nt lnlun:t•11t 1):l' a 1·1tl. J,, 1u: ld1}:l1 1u1 t.lin;l p.t'l'V1d11nt-'. ln Uwt•\h•11 miiy lw un tmrunlit1ti1i 

l 1·nl.n:L111~ l.tr1•;t•l l1) h• lh'llit•\'t•d ,lu1·i111\ wl1ul L:,., n:t'll't' ll1.L, H l'1•.lut.1vt•1y nh1).L''l 11t!l''L(1,l. 

'I'lit: <.h.rtt.i.1.•mlnnt,i\111 ,)l' ll.11• u:\,~:t uultal1h: r~d1,) tu l'v.1·t1dnly H rn11.ttur 'llm'l. W('>\tl1l 

t·t•11u.L.t·t.i \:•l1,ut•1· v:x:nmlrndl,m with n vh•w l,1 Ul•ll1u1·: 'llll' c:,'1.'1'~' \)j' hiQlnrlc1iu11 trn.1,u:Ln~~ 

p1·ugrn11a11t•u., l 1ut. l\.i1· lllt• 11m'\i1,tW "\l' thi..: pnpt•i- l l. wLU. l 1L1 nt::nm:vd lfoLl th1u ni:t . .l.1.1 

uhLittL,l l,v Ill\ 1LVt 1!'111~v ·h:l'.Wt•v11 lllL' ld,CJlt'fft. 11nd tl1\' l1Wt•:rl \,)i' tliLi u11~Ne--u:t•1rl.lo1ivd 

rn.t-h,u. On lh:l.u hui.ln., t.nblt• l. 11 pl't't:tmlu HU t•utirnu.t~· ():t' t,..)t.nl t.t'1.1.:lnlnu; 

rt•1.tu.L1•t.11Ht·n l u l\ ,r l.t'L'lmld mu: ( vx1.1 .l.\hlin1•: ll1.).t'llJ111 l't•p.1m•t •1ut!l\'l lltit-du). 

.\u.l n 

11',.\IHl~ J • 11 

\1hl'Lt.l1itmJ l\luml1t'l' v:l' tl\'1.•lud 1. 1 llllrn l,1 l,,., 11'1·1Llw.•d 11'.V 11r(ri by M11'lll HP1t.:Lonn 
-- ~ 111 tllommrnln 

1•:nt ;llua t t'1.l 

rt•qul l't'mt•n lu 1':~:t. irnat t ·d t t·1.'lnr.i. c1 i1mo 
l I r ,~- ,( L!Xl' l. t':XPn'l 1•'11,.1. Lt' u)l• 160 

'f) 1, 
()';(.';.• ,, ),') 

H0pl 1tN1l\1t1llt, 

oi' c•x:Ln l'.1np: 
'lt•ehnlt::Lnno -

~rotul 
:l t',~~i'miciuno 
!:' h· t.rntnecl 
l·.1 l,_( i_· (_l> __ _ 

'73 
632 

r~ilin ,\ll:t>l'.i.l!H 

1rc,·t nl: 

5l1 ' ( 

1 •V"H' 
't '' •-·• ) 

~16 ~'197 

7>3'-5 -.. 100 -
IiteluJ.t:u 1l.1.·nught.m1.0n am'l m~iuncu nnd cuginceri.ng teclmitJiano ua (lef'inetl in 
minor gr1:iup 0-X ~1f ~'l.t'rm-i.:l,iontil frt.undu.11 1.1 Clnooifil.!ut:inn of Occur,ations. 
rl'ht.' t'xm~t clt:~i'tn'itlou(1 ,,:r th1.~ c::i:·oupr. oove:t·etl :l.n tht~ rutioo vnx·y EK)ll~t:~wha:t, :f'1.•um 
rc)untt·y t.~> country and w:Lll l.10 found in urnwx B, tal)lt.i 1.n.4-

I . .. 
rw · rn m 1rr112nr I rme 
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66. The above calculations seem to indicate that total training requirements 

by 1975 may be~ in the order of 394, OCO for engineers a.nd scientists and 992,000 for 

technicians, in order to meet the needs created by industrialization (and 

Africa.niza:tion in Africa.). 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 

scientists 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 

engineero, and scientists to industrial employment, or of technicians to engineers, 

mo.y be affected by technological change or by other causes, etc. But the 

main limi to.tiQn (1f the trntimatcs results from the inadequacy of the data on 

which they are bused. Hough assumptions, based partly on the scant data available 

and partly on Judg(~ment, have been mude regarding the range wlthin which existing 

rn.th>o or the growth rate of such ratios, were likely to be confined. For the lack 

uf better inf0rmo.tion, o. decision wo.s mude to select, for each calculation a ratio 

l,r grt)Wth ro.te - r(~preuenting an average between the "higher" and "lower" hypotheses 

put forward. How(1ver, these average ratios and growth rates are necessa.rily rather 

o.rbi trary 11ml LhiG affects tb.e value of the end results regarding total training 

rcquiremento for engineero and scientists and for technicians. It could be argued 

tho.t in view of all these uncertainties, it would have been better not to present 

N,tirnates representing o.n average between various l~ypotheses, but to show the full 

rnnge within which the estimates might vary, depending on whether "high" or "low" 

t\asuruptions were retained. Thus, it ai;pears that if the "high" assumptions had 

bNm used syst.ematicnlly in the successive calculations in tables 1.1 to 1.5,W 
tota..l training requirements would have been assessed o.t 84-3, 000 for engineers and 

1.H1iontiots a.nd l~. rnillhm for techniciana, i.e., reopectively 2.1 and 4.o times 

ill The high(~r ~sti111atcs are based th:r.•oughout on the higher ratios and growth 
rates presented in the text. 'l'he lower estimates are based on the lower 
ratios~ growth ratea, except in the case of technicians; the ratio of 
0,7 techni~ian per engineer and scientist (as in Belgium and the United States) 
is lower than the average :t'a.tio currently prevailing in developing countries 
and its use would have yiPlded a figure representing a decrease in the stock 
of technicians in 1975 as ~0mpared with 1960. This was considered unrealistic 
and a ra.tio of 2. 5 c<.:,rreapo11ding both to the average ratio used in the 
calt1ula.tiona and to the ratio found in the USGH. was used. 
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higlle1· thun thoi.w 1u·ctwntutl in tnlllcs 1.4 and 1. 5. On the other hand_, the use of 

11 low mrnumptiono would huvu yielded 16~),000 engineers and scicntist:J and. 309,000 

tecllnicinnn, i.e.~., respectively 2.3 und .3 .. ;~ 'Limes lower than those in the tables. 

In oth(.~l' wordo, dopN1iU.ng on which 1..1f the udmi t.tedly rough - but reasonable ... 

n.om.unpti(111s -prescntod D.l'(J used, uotimutcs of thu training requirements for engineers 

und i.,ci<.mtiotn u.ppeur to vary by u faetor of ubout 5 und those f'or toclmicians by 

o. fuctor of' npproximo.tel:t 13. 
67. For tht~ purposes of tho present rcrort. it wm, t.lmught preferable to present 

average cstimu.tco rut.her thun the wiuoly llivcrg<.mt oirLimntes produced by the use of 

high und low ration. It muot l,c; remeinbered., howcvm·, tlla.t in the present sto.te of' 

lmowludf';L! u plausilile cuse could. rrobubly 1:)c ma.dt• i'or any estimate within the wide 

runge just ill<licn:h':iLL Thin shows the difficulty of arriving at any rculistic 

0titimutc of training reCJ.uircmcntn for induotriulizn.tion in the developing countries, 

and the need for improving dutn on the current nituation, future vroapects and 

desirable tm·gcts to bo attained both ao rce;urdo the J)roportion of engineers and 

ocientiots in the imlu:.:rlrit1l lnbour force un<l the tcclmician/cngincor-ncicntist 

ratio. 

6B. In npit0. of all 'l.ho:.;c roscrvntimrn., tht: figurcr3 prcocnteu. here arc oie'.uificant 

in tllu:t they show the tromomlous taol{ involved in training the new cnaincers, 

ncicntisto and tcclmi.ciuno rcquircll. Clearly, this will require, in uddi tion to 

the n:obilizution of o.11 reoourceu thu.t can reo.souubly lm made ava1.lublc in the 

developing countrie:., for thiG purpooc, u major effort on the purt 1..)1' the 

international community in order to help these countries in overcoming the technical 

and financial difficultieo tha.t such a J.are;c-sco.lc training progrrunmc would raise. 
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Fi11:•lly, 

dn.t.rl :.;r.uu.1 i bti ,)btttit1l•1l .m t.lw (•,lavnt i,'liLl :\n,I t1·ni11it11~ 1•iJnr:i1•tt•ri::t il·:: 1)1' w1wkL•r::, 

pn.rt i,•nln.rl:,. Ln lwy ,H'"Up:i' i::nu, :!t1d ! lit.• ,u!.11ut ,it' !ht: v,ltH'f'. 4 Low•l m1\l Lrnini1w: 

rt.•'l,llired tm thtJ Ui.h)Ul' t\:•1'el•, lk,w1·Vt1 l', t'l'.~llvt:1i,• 11nr,ly::t•:1 -. .. ·il L :1lr1' r,ccd lu l't.' 

r'\.,nd•.t1•l l•1l i.n,l1t,\t 1·y l 1:, i.ndrn:11•y with 'l vit•\•.' t.) .)bi r1inln1~ t lH• .lt•Lld.ll•d in!'ormrd i•.1:1 

l't• 1tUil'l 1..l in ..,1t••.!t 1 l' tu l.'Pl:i!,t'.• l'l•qnh'l'Illdtl:~ (\lt' ll'C'llllivnl r1l·1':'.,11nwl (H' tlll' hi.11hcr ntnl 

un.l0rtnkillt~n, t'lt', 1•\)r thin purp1.,u1.:, t•t:1nhlid1:::t·ut Ltlq1L.il'i1•:'. ltl'<• 1111 i.11dlt\pv11:.~:thlt• 

t.-.'Jt..'l. 1ht•i r tw<• ir,: .. ,r ri thrt>e-t'Clld 1;~! t urP. ln 1 ht• fi n:t pl!11•v, t. lw,v nrn :1n 

in\li.r.pmwal,lc• 1•cmplmnent ot' tlrn C'l 1r1:~u:.: t ilrn1.vh p1•1.·,vUi1: 1~ i111'l•rmrd 11>11 J\.1r t·hu 

int.cr-~·0nmw periol1 en the nt r1H•t 111•0 c"ll' LhP 1.•1bc1nr t'-<,r1•1! O t.:-, :d z<· awl dintrL'but ·L:m 
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JVQl' the diff'erf'ut nctl vi tie}~, N'cuprtiono.1 and cc1Ut~at i01ial charact.f•ristic~, etc. ) 

u1tl the changc.•s tl1E>reof over tinw. Such information iiJ l?csontiril t~ long-term 

f;")rc>cn.st.iug, r:inc~e it rc•prt'Dent :c: Uw bnr.ic· dri n to lip USl"\i nt u st.artint~ point .. 

M,.1l'PL1Vt'l', ern nh li rllnwn t i11quirivG r11·0 n C"(1r1Vc>n i c>ni i :'l\"'lJ f'nr tn the>rinl;,; informnt.ion 

ltt•c•1nwt• ,Jl' t.lw NlSE' with whid1 c:nc•r.:t 'iarH; nliout pnrticulnr pr0blemr. cnn bt' 

lnf't)rp, 1rnt.C1d in l hem, r..nd bc>Nmr.P i hPir limi l.(.:>d t.Ntle mPnnti tlie.t tht"'i':c rNmltfl can 

tH• pro<~CH11J01 l rnpillly. In ndcli Licni, through t.UC'h 11urve>yt1 informc.l'.ion can be 

0l>l Him•d au out the view::; r.ind 0xpr•c•tn:lionr. of mnrrng(lment wi t.11 rc:gm·d to f'utur,.! 

mru1power drmond. Al1 hourh such irJL'ormntion in not usunlly rt~lia.ble for th'e med:ium 

:111d lmw t.err.1, it <·an provitll' 1.rne:ful indications nbout diort -term pror.pc,c•tn. 

(b) Rt1cc1nuntmdntionn for Devl~lopinp: CoU11tricc 

7~}. G0vcrtillll'nts ohoul<l r.ot up f:iystPmr. for the> pt:,riodic rC'vi0vr, prc.~fernbly annually, 

:_,f 1 he requirement 11 of per::;onn<?l for industrinl~.zo:t.i,...,n. The re:sults of thir. 

rc·vim·r nlrnulcl be inl,<?r,rat.ecl into t.l'w l)Vt•r-n.11 lonc;-term plmminc; ft1r human 

resuur,'c d(.'Velopnwn L. I11 purt.iculnr, r:im~u <"<lurntionnl pl.o.rw involvn 1 onr; pE>rioclc 

of time for their cxccuti~m o. r,ystc•m or 1'<Jlli11g ud~jmrlmt>nl. nhould be• envimqr,0d in 

order thn.l. eduent.-Lon and trrining plnrrn nrc not over-1'it:id 1,ui aJ;i ur.t ocl to f'J'Hm(~in1~ 

'(3. Within the limit8 of' avni.lo.blc n~soU1'C'N1 courrl riN1 r~houlu Pndcmvour l.o trnin 

C;Co11omir.t.c m1d stn.Liol.icinns with a ri;oou lmCJWlf•dge of munpom .. •r nnd eclucat.iorw.l 

qucntionn, and set up their plnnning orr:nnizn t i0n uni Lo rpecia.lizi.ng in Urn 

uno.lysis nml forcc•rwting of tht' pa:t.te:rns of training nnd education r<:<J,Uirer1 for th<i 

procesn of i.ndm:trialization. 

71~. Steps r;hould be token to (•ollc>d, more ndt::,quatc ec'lu<'ntionnl, occupf'tiono.1 nnd 

industrial du:La and to conduct economic annlyr.ec induritry by industry for the 

purpoce of dcterminin13 higher antl ini,ermcclie.t,e-levc71 peraonnc>l rc:quirements nnd for 

improving the statistical basi::: for the fcrmntion ni' forN:ci.st.s, prt\jet'tiorw und 

to.rg0tr. 

(c) Recommendation::; for International Orr.;o.niza~ions 

75, The international agencies concerned should :r,,uroue: 

(1) 'The otudy of rr.ethctlnlo:.,1;lc•r; rJ.pprop:!:itd <> t.o thr• for:-cnotinc; ni' Urn 

rc>quirerr.cntn cf' p rrcr:r.( 1 f'cr indu::.:i riolizntion in c!ount,rius nt different 
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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 regards future trends of the use of different types of 

skill and knowledge for industrial purposes. 

(ii) 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 resource development; for the determination of 

relationships between educational and occupational categories and between 

occupational structure a·nd 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. 

(iii) 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. Arrangements should be made for the international 

dissemination of the necessary knowledge and techniques through seminars 

and clearing arrangements for information and publications. 
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AVAILABLE FACILITIES IN DEVELOPING COUNTRIES FOR THE EDUCATION 
AND TRAINING OF TECHNICAL PERSONNEL 

I. INTRODUCTION 

76. This chapter is concerned with existing facilities in developing countries for 

technical education and vocational 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 
. 

comprehensive picture of existing training facilities even for a limited number of 

developing countries owing to a number of factors.Y 

77. An over-all but unavoidably incomplete picture, &s far as facilities within 

the educational system are concerned, is given in the various volumes of the 

UNESCO publication World Survey of Education.Y It 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 Jetails -

such as number of schools, their location, workshops and laboratory facilities, 
I 

machines and other equipment. Global enrolment figures, even if available, 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 o:rganize training outside the educationa.l system. The task, 

in any case, is not an easy one since training in plants is very often organized 

on an ad hoe basis and is not always continuous. 

!/ 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. 

g/ Published periodically by UNESCO. 
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79. An additional problem encountered 1s the fact that no internationally 

recognized classification of types of school and training institution exists which 

would have permitted the collation and. comparisou of information on an 

international basis. Gome work has already been done towards the establiobment 

of such a system, the classif lcation being based on ·0he length of the course 

offex·ed by the school or training institution. Account io also taken of the 

length cf prior education or training required. The work has not yet progresoed 

far enough, however, to allow adequate international comparisons to be made, even 
21 if the necessary informa,tion were available. Moreover) even when detailed 

quantitative data are available it is very difficult to evaluate the quantity of 

the education and training provided and yet this is the core of the problem. 

8t. Although information is availaqle as far as technical education and vocational 

training a.re concerned on the number of hours of instruction and length of courses, 

this information alone does not give an a.cccunt of the benefit deriv~d from 

instruction. 11·he number of hours alone is no creterion of either the q_ue.lity 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 te.,1.cher, 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 specializati0n takes place, the number of hour• devoted to 

formal teaching a.re generally much greater than in some other countries where 

there is leos 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 countrieo, and in some 

.!ases between the different branches of engineering. 

81. On paper at least some countries would seem to possess adequate facilities to 

meet the requirements of their expanding industries, but theae very countries make 

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

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

I ... 
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In other countrieo enormous efforts huve been mmle during the past years to 

incrccu::;e the number of technical ochoolo but w l thout a concnmi tant effort t.o 

maintain or improve the qulility of education they provide. Other countries have 

established or 1,levt-:loped facilities for training in enterprises, in an effort to 

provi(le the trained munpcw~r they requir0>, but the necessary closF.' co-ordination 

with exh1t.ing facili tj es hao rn.1t always been arranged. 

82. In addition, the data available on the variouo categories and levels of 

skillo rcqutred are oftl-:.n n0t nufficiently· comprehensive. Over-all estimate• 

need to be given l,y branch 1.1f industry, (l;P.Op;raphical location and, if possible, by 

occupation if plnm:; for the l!l'("utj on of ochoolo and training facilities are to be 

realistic. /\s the c..'n• e stuuy on the forest induotry in Chile (Annex A to this 

Chapter, Part three) :)hm-rs, :it is necessary to make a more detailed investigation 

to reach a reliable estimate.~/ 

83. In spite of the fact that ii. 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 data 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 countrieo, it is not yet satisfactory and much remains to be done in order 

to assiot the proceso of industrialization. In the follo:wing paragraphs, an 

attempt has been made to identify certain patterns and to arrive at conclusions 

applicable to developing countries in general 

II. INFORMJ .TION ON EXI3TING F/\CILITIEG 

84. The developing countries have in recent years made enormous efforts to 

establish, reorganize or expand their systems of technical education and vocational 

training. Some of them have ~lready made fairly exhaustive reviews of these 

systems and others are well o'n the way to implementing the action which the 

reviews have shown to· be necessary. Frequen~ly this work has been ca~ried out 

with the aid of international agencies or of other countries. 

~/ See also Annex D to Chapter 1 in Part Three of this report. 

I ... 
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85, The criteria by which syatems of technical e~ucation and vocational training 

5hould 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 rccommemlation concerning vocational training 

wnich were adopted reapectively by the General Conf~rence of UNESCO at its twelfth 

session and the General Conference of the International Labour Organisation at 

its forty-sixth session)} , 

A6. Attenti_on has been drawn in earlier paragraphs to the inadequacy of 

quantitative information on existing technical education and vocational training 

facilities, If developing countries are t,o have a comprehensive picture of the 

existing facilities of all kinds and plan for future development of these 

facilities, 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 facilities 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 (Table 2,B.2); similar ratios as·above by students' age 

groups (Table 2.B.3); secondary vocational enrolment per/1,000 total population 

(Table 2,B.4); students/ttachers ratios at the vocational second level 

(Table 2.B.5); facilities for skilled workers, mainly outside the educational 

syotem/(Table :J.B.6); enrolment in third level education and ratios to the country 

total population (Table 2.B,7); number of engineering degrees or diplomas granted 

in universities or technological institutes (Table 2,B.8).§1 As mentioned before, 

these are not sufficient for an answer to the question of adequacy. Moreover, the 

survey showed that data concerning size of school buildings, workshop and 

laboratory space are not in general available. 

i/ ILO, resolution concerning Vocational Training and Technical Education, 
Official Bulletin, volume XLV, No. 3, July 1962, and UNESCO International 
Recomm1~ndation on Technical Education, UNESCO/ED/183, Paris, 31 October 1961, 
and UNESCO/ED/183/Add.l, 1962. 

§/ See Annex B to this Chapter contained in Part three. 
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88. Data contained in thn tables mentioned above ur<.~ not intended to convey 

norms. They show that .in most of the developing countries secondary technical 

education has been in the ptwt a.nd still is in runny cases inoigni:t'icant by 

comparison with general seconJ.ar:,r education. In cuuntries where the increase of 

vocational education iA oubstuntial this ls largely due to un extensive development 

of commercial ed1ll\cutlon wl th which thio report is not concerned .• 

89. A study of the rnte 01' incrense of' technical c:,ec,nJnry schools by comparison 

with that of the general secondary schools showed thut no genernl trend was 

discernible. In some countries technical and vocational education in f\lll-time 

schools has grown much faster than general secondary education, in others the 

reverse trend could be observed. In the Philippines for example, the increase 

in enrolwent in technical schools for the period 1957-1960 was 79.5 per cent, 

whei•eas enrolment in general secondary education i ncreaoed by only 6. 1 per cent. 

In Pakistan the increase in both brunches of education was approximately 12 per 

cent for the same period, and in Eruzil the situation is characterized by the 

following table. 

Table 2.1 

Braz~~: .F\111-time secondary 

General Secondarl Technical 
Year No. of Schools EnrolmenJ No. of Schools Enroln:ent 

1949 l,'{66 360 ,,271 ... 15,086 
1951 i2, 190 l~05 ,049 421. 17,013 
1956 '1 746 t-, 619,019 402 17,504 

1958 3,308 761,740 426 19,835 
19G1 4,015 960,489 419 :;0,759 

Gource:. UNESCO World Survey, Vol. IV and. UNESCO Statiotical Yearbook, 1963. 

90. Thus the total number of technical schools has not grown aince 1949 and the 

ratio of students in technical schools to those in general secondary schools has 

decreased from approxjmately 1: 24 to 1: ;1. But these figures do not take into 

I . .. 
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o.ec(')uat t.h~l :il1-1nl t'll'trnt tlt>Vt•ltipmt•rrt. ,)t' 1l•NJ\t whi.di c'lmni:1t,n ul' n mlXt'd t,y:Jtt)m (lf 

·tro.inlrw; ut tJt•hvciln nn1l 11t nn·tt•1·pri.tw:; un1h•1· t.1!11 nplin:101·rihip ut' t1du1•utLon 1m1l 

nfl.tluno.l t'etlt1 rn t. Lonn t) t' i ti-lu:J t t'y )/ 

1)L :tt. itJ nvp1•11p1·lat,t• t . .hut l'P::p0r1niblli ty l'n.t' t.1•vhnil'Hl 1:•1lu1~nt.tcw1. und trninlng Lt1 

veott.~d in ,llf'ftH'Pnt. lllinh1t.rLt'G, wht're t•Hl'll t:1 l'l'Gl'<1n,1lblt> 'f\)r truin.lug Jn l'lt>nt'ly 

dct'inetl m•tJot' LH~L't.i)J.':1 tif tht:' Pt.'Pnmny. lt in Ut't't•~1~l/U'Y that t,lwi.r nt'l'fW 1).l' 

t.echni.~·o.l 1•rmpl1't.t!nl't:1 1u1 l r~•:.,pnnuibU.ity bv dt'H.t'ly ,ll'l'lnt:1,l, W}H,tlw1· thtW bt' 

ocpurnt~ m.L11.tDt,rL1!L1, 1ltipn1.'tnwutn wlthln u minl:itl'y, 1 1r l'.t'1 1vtndul 1mLh.,1•tt.if'n, t,i 

o.vo:id Ju1,1i1•1tti.on t>t' L~t'fort an1l mwte ut' tWHnt l'l'fh ,ur1't'tl. 

9;_), In-twrvl,~P trtd.nlntt. ,il'tt•n tnkl':1 pln<.:t' wlt.lH,ut. pt'l'Jlt't' vt 1 11t·.1•t1l nt' ntnndnetl:1 

nnd 11uri\n•mun~1.:!; lt1dlvl,l\ml l't'np,nrnihlt• mini.n'lirll'D :31l(1ttl-l t.nkt> ~1t,t'pn tl, rt't:t.lfy 

thio. ,Jtlwr f'1w1un ot' t.rnlning ure• eu.t·.L'it~ll on by u. vu.t'll!ty 1.1t' 11uthnril.Ltc1:1 wlthuut 

co~or1.Hrmt lun uf fl.Ction uu H. whole. Nt'I' tri there nhmyo tht• rWCl~oonrr ~loo a 1.ink 

betwAen t.he o.utlwr.i tlet1 responnlblt} f1.)r techni<'nl edul.!o.ttun und vcict1 tl1.mr:l 

traininR and thnse responoible for, among otht~r thinp;o, E>cc,m,mlc plnnning, n;anpower 

policy an\l the 0mployment ult.uo.tlun. In f.t,hlitlon, tlw1·P io fl.'t.'.lquently no proviolon 

f\ir thP t1(1ceoocu·y enllr.t'borathin w:l.th und by lnlluotry i t • f'lf. , In"t.l't'tml. 

ullmlnlnt.rat,.t~m Ln often l't'n1lere1l 0tnnb0rnmne by (.\imp.Lex prot't~durt•:1. Where nlmple 

rulol1 01' ndmlt1iGt1·ut1.on und in pnrtlcular Huf1'1clt-nt \lel('gntlon l)f r~nponsibl 1 i. tLen 

m•e 0Dr'•:'l:.'VPlt thN·o ani f'ew pw1b1t,mo. 

91 • In O( ,mt.1 ~'un t~, :.:: 1..~ h<.)C'I l °t'u1lgeto nre not f .Lxetl bc'l'cn:~, tht' 1.' t nt.mc: iul yeu.t• beg.t no, 

oo t,lm:t fin' t.htJ :t'irL1t f€"W monthn no exp<-mtl LtLtl'P ,io pC"loo ib.lt.'. t.lthou1,\h t.lt1.o form~'l' 

cune im.iy bf• ra1'1-J, it. uoE,Hl i'1•nqmmt. ly hu·11pcn thu t evc.m 1vhcm budg<rto U.t'l."l i' l xed unll 

npproved, tho 1.li.1·ut,rt.or 0r rnltnlniotrut.<.)l' err t,hl.' m~htJCil cunrmt ln~ur t-rxpond1turao 

for lndlVlllUul l'tt'mo withuut ro!'cn·t·mN~ l.n otbm:· nuthm11:tit)tJ .. 1t:ht)ol.o, the.r.•f>i'orfi_, 

~)fttm :r.•cc;111•t. ·tu prrnluc.1tion work to nmkt.i n 1.i tt,lc:~ ('X'tru tnlinoy t\11• t.heil· budgcrtr,. 

1.L'hough tlm pru.ctlt.':ul o:x:pt.:n•l~mcl.:' guinPtl by thri puptln mtiy be wrn.l'ul. ... tr ·the wu:r:k 

d<."lne ia Qt' a level o±' comple:x:t ty upprop1·iate to the otuge l)f theil· pi·oe;:t·eaa - the 

1/ See Annex B to Chapter 3 contained in Part three this report. 

I ... 
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irn;,•1mt \'I' t,inH• t,llnt 1mwt. lif• np~!trl. i\,r nueh p1•11dnl'l,lvt• wn.rk tc 1 bt• f.lnmwiully 

J'l'Wnl'-li111~ In cut. 1it' pr,,purtit'll t\1 tlw pedugt•1'.il~11J lwrwi'iL,1 ulYt.uJtwd by nu1.'h 

uudl•n i rnt,11.,- dt~lnyu t n pay i UH i.t.>udwrt1' lmlurit'S. The ('C1n1wqul•l1('0 l n l,lmt tcmeh!.:!rfl 

wi l.L l.ry 'l.1 i 1'lnd utht•r ,lt1bn ul1.ingnhh~ tlwtr ttHtl'hing - o. vPry fumlliu.:r. r,lwnomcmon 

Iu nnny ,1f tht' dt~Vt·•Lt11 1 iug t'l'Unlrien. Whllo 'l.htn·1· t~nn be no ohjoctitm :l.n principle 

t.11 pn1•t~t.imt' t.1.•nddnp;, tt:. 1mrnt n<.Jt bt> ,in ,1 t1Ntlti t.hu'l. t~, detr'imcmtn.l t0 c:t'i'ec'tive 

tnntrucLic,n u11d edtu .. •aLi.un. 

v1.ieati,11w L trui niug d,1 wit YL't hew<~ tho lUl.Hl!Hl to oet ntandnrdo of per:rormunce a.nd 

uvhltiv1.•mt•rrL aw.l t,1 cutrl.r1)l l.lwlr upp.lll'1rl,l1)ll, f.n rur HO thn oChQolo ure l'Onccrned, 

t.llit1 p1'l 1bll'ln muy bt~ Jmrt.lnlJ;v tild.v(•d by 'LllL' liot;nbllulmHmt oi· appr11vul ut ti nationul 

l1:N1:'l C)t' t~urr.Lculu, und in OPlllo vmwo even ni' nyllubi ., when nutional exuminntiona 

nrc;, oet. Rut this is not ulwE.iyo dnne nnd !'or vocf.1tional training outaide school 

the prnblmn of setting upproprinte otuntlo.rdo und c'ontrolling adherence to them ia, 

1 n muny c0untrieo, ncute. tlyotemo o:t' inopection both i'or the acho0la and all th0 

vnrious forms of vncutlonal ti:o.ining are frequently i.nndcouote or, in the case 

ur training t'>utold.f~ 'thG t~ducut.icmnl oyotern, may not Pxiot. Whc1n1 inopection 

1wrv Lcus d(') i'uncrtion thc:Lr uvt l vt tlos frcqum1t:ty dn m)t i nc.lucl(.! the c<Jmplmntmtury 

nrnl ve):·y Lrnp~irtnnt i'unctl.C'ln t11' prov:iding the nc~ceoou.ry p;ui1lnnce und mlvlca to 'theme 

1 1rgnni ~~lnp; 0r t~.l vi np; ·trulning. 11:v("n U' ·tht1 function ln unvinug<:"d the nece• lrnry 

'trHinrni r.rl:ui'f, ref1:n•t:met1 mo.t<~l'if;1.l tlnll dcwumuntutlon a1~0 no·b ulwo.yo uvuilnble, 

lV. Tl!J\CHEmn AND INJTRUCTOH:3 

~JG. Th~1•1:1 ls un ucu't,e ollortng1:J o:r w,~ll-trEl.1 nod , uomp<:.rhf.mt teo.chero aml ·th1.o 

ohurtngt) .I o prtil,u.bly "\:.ho t,1;rN1tco L olmtucl.e the develop:lng <:t,untrioo have ·to 

~w1:1rucm<~, Thot r number n1.H,?do t.o be 1 ncrauocli ::mbotuntl ally. There io, 1 n mo.ny 
ccuntr leo, ·t,Qc::, n1uch part-t1.mc ·t<:10.ching ln ochciolo ~nd training inoti tutJ.ono nntl 

many teuchero and instructors are not sufficiently well-qualified for their work, 
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97. Nc>t o.ll eountriea provide t1•0.ining for teaching Btaff and the couri:H•o whid1 

do exit1t fc.>r them nre not o.lwe.ya fully comprohenoive .§J Sometimes, ft)r inntnn~e, 

they cover only teo.chl ng techniqufl.tl, ou ff'it' .lent n.1..•count not being to.ken of' the 

o.1moot certain need for fu1·ther thm,reth~n.l and t<:.clmit:i\l trnining. Fl.·t~quently 

peroons who give training in Pnterpriseo flre not p;iven u.ny training t\,r this 

npec• ial. ltl nd of wt,rk. These nrt> ~xmnples of cummon nht,rtcr'mlngo ohoervt:.d with 

regcrrd tc, teaQhing otut'f of nll kin(lLJ. 

98. A numbt-.1r ot' 1hwelaping countriou 1n recet1t yN1.rs hnvtc', h~iw(•ver, 1:.•ntu.bl i :.:,hetl 

a_pecinl trnini ng estnbliohmcnto for teo.ehing nto.ff, .frcqu0ntly with t.he nos lstnncl'~ 

u!' the Uni tell Nationo Gpecio.l 11\lnd. EFTA projccto lmve n.loo been devt1ted to th~) 

training ~"f 'intitructc,.ra .ln pai·ticular in the asricultu1·al industries. In theoe 

GOuntrit"o, the oitua.tit)n huo linprovet) considero.bly as u. result, but lo not yet 

i'ully 1H.1.tLRft1~tr,ry. There remn.in, even in thu:.:H:~ i:-ountric~o, l<-.. t nl1.me tho vthern, 

lnx-ge numl)ero t1f inudt~quatcly tro.ined teaching pernr1tmc~J.. Th~ :problt.?m it> 

evidently mC1re oerlouo still in count1•it10 wit.bout ouch fu.cilit.i.~s at th0ir 

dis,rosul, either lncally m.· a.broad. 

99. There io, in addition, clear evidence that some of the resources now being 

used for training technical tea.chers and inst1'Uct~rs for schools and training 

inotitutions a.re not being used to the best effect. In many cases the best 

elemento are not attracted and candidates without the desirable entrance 

qualifications often have to be accepted for training. In addition, there is 

conoidera.blc d1·op-out during the couroea given for tenching staff and many of the 

peroono who do complete the:l1· eouri.rno do not continue as teo.chei·o for uny pe1·it1d 

of time. 1rhio situu.tinn in largely ~'lu~ to the:."1 lnudt1(]Ul\('Y oi' the m1.ln.ries and 

conditiono of oe1-vice offered to teo.qhing staff in tnlining inntitutiono, by 

compa1·incm wi.th 'thmrn which pei·sono with equivalent qunlifico.tinns are ul1le to 

obtain in industry. 

§./ Some indications regarding a.vtdlable facilities for instructor training 
ma.inly outside the educa.tiono.l oystem can be founc:l in Annex B, Table 2,B.6, 
l:hrt three of the report. 
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100. ;\ numbl'?r ~~r devploping e~ ,untries huvt?, in recent yeo.rs., established schemes 

for systPmutil.~ tnlinine; by cmterpris~s o.nd the quality of the u.ctive labour force 

huG tlmr('by been impr<:wed. ln addition, nuch schemes huve enc.bled young persono 

who t'()Ul\l n0t nfford to stuy on ut sch<.)ol or attend u training inuti tutiot1 full­

time to p;nin technical quulificn.tions, for instance, through systematic 

apprentic<:~Ghip. Thio training is mainly for wi.)rkei·o but has also been uoed for 

training t.(?dmiciarm in certain fields; ao u. general rule the in ... plnnt training 

io ou_pplenwntcd l:y theort~tica.l inotructi<m given in a technical achool. 

101. Th('> pattern of systematic training by enterprises is far from get1era.l, 

howevt.)r, and it is obvious that inoufficient use is being ma.de of the potential 

rcoe.rve of technical ma.npowor represented by those ulrea.dy in employment. Where 

th0 tr~in:lng does exist, moreover, it hno very often not yet reached the deoired 

standard, 'l'he m::.w vocational training oervices established in recent years, 

particularly in Latin America., have hOW(.Wcr ms.de u very considerable contribution 

to this end. This has been due lurgely to the setting and application of 

standards of training under their 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 ia rising steadily. The otudy has ohown that, in a la.re;e number of 

tlcv0lopinR countries, it has not yet been poooible to providE! all the populo.t1.on 

with the general educt-tt:1.on they require o.s a. buoia for technical education and 

vocational tro.ining. Whereas in the imlustriulized countries general educa.ti.on 

i:.1 compulso1•y until the age of 11~-16, that io fo1· a. period 01' eight to ten years 

if not more, most of the developing countries us yet a.re able to afford only 

six years. Moreover, the losses in primary schools are enormous a.nd, 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, a.t a much earlier e:ge. The results are 

I ... 
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ummtLot'n1'h'l.':V'.1 pnrtly lwNlUB<:'I ttw teQhnh'nl ,ind VN'uthmal odm•)ls ,)ft.en htwt-' tt' 

.r:t\ltt• HC:'f'd tln• ,h1fh•lPW' l.N1 ,,1' prit111H'y n,~lK'c,1 inotl'\ll' UN1 nn1l purt.ly bf'~'HU:w t.hP 

pupt t., m:'f' net ,,l,l ,n• n:at.urt) t1t\\mgh. 

1.l."111-. ln n1l,ll t i1.c'n_, in :,plt.t• l'l' tlw ,1t.rPtn.h1uu nnd ,lPt~•rmitlt'li lit.t.•rm·y l'Hlllptli1<1ns 

1'rt,vmL~l'il in lc'Vt'l,,pini-,~ 1'('tmL1•LE~1J, quitt• l'1'tmi,h'rnblP mu11l'f'l't1 ,,f n1lult work1:•rt1 

ru•p ,lf\lllt .. ,,1• ,•1,mpl1'tl"l,v llli tPrn.tP. 1'twy rtiqui.r{' nt lellnt. Uw P.l<!llK•nto 1.,f 

l lh't'Ht'Y, h, 1W('V'tH' 1 lt' t.hny Hl't' h' bt' fltutblPd t,..,, Jt•nrt1 n teeln1i 1'nl rwcuputi11n o.nd 

n:nkt'• b,,n11 t• tHW ,1t' t'-hE'll' inht1t•~•11t ,•1btllty. i,n l.ndk1ition Pt' tlw mugntb.tdn 111' tlw 

p1•vbl1'm inv,,L\'r•,l ltl ,:,iVt'tl in thP t..abl1> whi\.'11 t\ 1ll.1.1wo 1md whh'h oht'W,\ thi:,' 

pet','l't\tnp:P ,1 f i l U t(•t1nt.t1 ndulL~\ in n numb1::'t· ot' it'Vf'lt11'tng ,'t)Untr.leH at 'th(' (luteti 
'J ' 

t nd t,~nt-.,,,1 ,-" 

('\ 'mrtrv ~- ,..,_ 

F11llvia 

~!o lnyn 

In,lin 

!rnn 

I'nlr I ntnn 

l hi LI l'l' t ttP;, 

·.~u.\nn 

l'Pl'~l1 ntnRt~ 

(l9h.') l\' 
(1957) 4.9 

t,1~61.) 7;.3 
,1q61) tlu 

(1,;c,1) t'li..'f 

( 1 IJ'.i'i) I\{\ 

, 1 q(,('\) ~~0 

1n1). ln mmw \,t' thP 1lcvPt,,piut,t, t•~1utrta•'Lt1:J tll(il.'e inn ,lPd,l('1l tt-mdPllt'Y of otutlentn 

ti, :WPI\. <'mt1.l,iynic.,nt, ln ndmtni:ltrntlvP t'l" 1'1.orlt'nl W\)l'lt, ntthn1.q;h Uh.'Y mHy have been 

tt•nltw\l !n t\ h 1 1.'ht1h'Hl t'l0l.,l. ,\:i a l'(•:_ml.t Lht' l-t'dmi,~nl f'1luen.t.lnn nn,l vncntlonnl 

t 1:n. l n t ng t.lwy h:\V(1 t'~'CP :t V(11l n t·n nnt. U(Wd tl, th0 h•:.rt n,l vn ntURf' • Mt,rec.wer, the 

2/ 
,. ........ 

tJNE:JC(', Wc:t'ld Cam ai n fol• Uni ve1·oal Li tera.b ; document submitted to the 
~;ceinoiniu n.nd ~.iocial Gounci.l, E. 37 l, 
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prestige o.ttucbed to the t.rudi ti'"'nnl liberal studies r,uch lU3 luw, J, i tert1tur0 l.md 

philosophy mnkeo it v~ry difficult f\)l' tel'lmil'til 8tu,lim.1 t,·, 1:1.ttru.1.1t the i.nt,rP gt ft,_d 

:,hh .. hmto. fgn0runc~ of th0 pnsoi bi,li t.i t>n nn1l tlnt.h1i'twti\1n H' h• dt'1:i vcd i''t'()lll 

t4ldll un1i 1..,1,mpet,enct:~ un i.i 1'l'Hft:rnmn 11r tt.'•1..~hni1.~1un 1)1't~)ll Pl'F !'? '. ;'J\".lt.1·" fl'('lll 

l't1iJ;t1gi. ng in n tedm Lcnl 1'1,ur~w. t-k,rf'l'Vt'l', t.hd r wllulP 1,111' l,t,<,., .. J\ 111 i ,1 , 'f't .. un u.l l t1u 

ti • the utti tudes vulue1l 1.n u tt•t•hm)1ogtcn.'l th11.' iety. Chi.ldn·u t n tuduntr\ ul i.~~('(1 

l'UUtl trico nN1ndH.yo grow up wi t.h u t'nus i dQr11bJf; ba~k~~rc)und P1' t <'elmi ~Hl i nl\)l'lnution; 

i.. n thL, 11 eve.L0pi ng countries ladt 01' Gud1 tt brn,' kgr()\.Hl1i p1•c~::wirt,r, a n t.~ril."mt! lmnd it.'np 

if t~hilJ.rcm are to bt--! intl~r0stud 1.n n t1.;•dmi1'nl 1..'Ul'l'l'l' fur whidl they muy be• Wt~ll 

nul tctl. 'rlrn ourvey hu.o ohL'Wtl tlm,t th(•rc in u nt~1•ioun luck, in mmw ,h~v1.~Jt1pJ.ug 

~,<,untrien, of the ne~01.rnn.1·y i'm'ili til.\o f('l' gi v:i.ng young pvrnunH :l n:f'(1rmati,Jn about 

tht• typtm (\l' t~u1·P<-.'.r whi (•h n:iiy bt~ <'PC:'tl tn t.hPm nnd. f'r,r Pl'l1Vi ding th0m with tlw 

VlH'utional gutilam'P t.htW oht1uld. hnvt) bl~fnrt~ t'\llT,m1.mcing trutning i\ 1r tlK'il' future 

VllI. HEC('MMBNl' 'l'IC'N,i 

10(1. The t'ollowing l'lH.:r11mn0ndutior1t3 ttl'l\ D\lt,,':p;t~ntt•d 'i\'.t' fu'l.Ul'l' ln.•tl.011 'ir1 tlw 111,~lrl, 

1,f the l'Pnultn c1i' th~ ntthly: 

I • tu Governn1L~nts or Dtw0lnpin1;,; CL)untrl~? ... 

(a) to c.)otablioh som0 mcano r)i' enl lt11• t.lng ~- nd mm.lyo i 11g l'Ornpn~lmnn'i Vt .. ? 

infC"rmation about c3 Xln'l;i np; tet•hnl cnl t,du(~trthm und voc,d:. tt.,rml t.rtd. nlnr1 

facill tieo, no a buui ~1 i't~r dotermining whu'l, i'urt.1'11.n· n~thm lllny 1.w 

nem1~su:t·y tc> d.twelc)p th(.HJO fm•ilit.l.tl.G -1 n th~ light t)J:' m1mpoW1}i- rc:iquil.'l'lllt.mt:.1; 

(b) tci a.1·ra.np;1.i fol:' tht\ do:ta o.vu.llnble on "tlw vari(>Utl t~at~g11ri.trn o.t' nld U ;J 

reC'}uired i'Cl' tlH~ purpcJocw tJt' tiC11Pll):t•atcd lnduat:cial i.::-.nti.on to t,1;1 ln·oltL'll 

clown intt.) thGi l'lCce.aoo.ry detn.U, in xmrticulo.r by b,rund1 1.,1' .i nduntry, 

Rt?ogrnphic locn.t,ion und c1c!t•upntil.m; 

( c) to 1:.l.oserrn u.t xiesul.t:u: intN'vulo the mloqua.cy c,1' their Lc>X il1ti ug ft.icili tieo 

foi· tec.1hnico.l educo.ti<'>n unu votm:tiunol trai.nir1g in the :U.ght o.t' thl~ t•rit1.~r1u. 

set out in Chaptcn.· ;, wlth purticulur regard to the C(')lnlt.on Bhortcomingo tti 

which attentton ha.o b1.:cn dru.wn in Chupter :~. 
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B. to the International Organizations 

(a) to assist, as required, iµ the implementation of the above 

recommendations and particularly to aid Governments in assessing the adequacy 

of their technical education and vocational training systems; 

(b) to collect, analyse and cozmnunicate to countries, information on the 

general and technical organization of technical education and vocational 

training, in both developing and already 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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SYSTEMS AND METHODS OF TECHNICAL EDUCATION AND VOCATIONAL 
TRAINING FCR TECHNICAL PERSONNEL 

107. This Chapter is primarily concerned with trainingY for industry, both large­

and small-scale. Since training·for small-scale industry has certain 

characteristics, .further discussion of that subject is included in Annex A to this 

Chapter. 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 distin~t 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, however, 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 wnich 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 

arr~ngements are to be made for efficient and properly co-ordinated action 

concerning systems and methods of technical education and vocational training. 

These objectives of 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 ~nd includes, among other things, 
technical education, vocational training and management training. 
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of training, however, it is necessary to break down the data on manpower needs 

still further to ascertain the exact levels of qualification and. t½e content at 

which training ohould s.im for these levels. 

110. As regard• the leveln of q'•alificution, the distinction is usually made 

betwee;n trrec xrain categcries of technicul personnel: skilled wcrkers, technicians 

e.nd engineerG. In practice, this is not sufficient from the viewpoint .:,f 

organizing training and this leada to the following classification of personnel to 

be trained: 

(i) semi-skilled workers, whose short-term training involves the 

acquisition of ope.;ialized manual skill• and limited background 

knowledge; 

(ii) skilled workers, who receive a broader range of practical training 

and the scientific and technological knowledge required for the 

occupation• involved; 

(iii) f0.rcmen and supervisors, who have been trained and employed ao skilled 

workers, who require 1\trther 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; 

(iv) o.r.sistunt technicians who, after being trained as sldlled worl-:ers 

or the equivalent, have received additional technical training lasting 

two or three years; 8uch training covers mathematics, scientific and 

technological knowledge, experience in research and technical operations 

and in the preparation and oupervision of work and production, including 

the use of appropriate apparatus and instruments; 

(v) technicians, who have received full secondary education and specialized 

technical education lasting one to two years and emphasizing construction 

and drawing skills; 

(vi) en,:i:ineers, who have received full seC'·-:mdary education empha.siz.ing 

mathematics and the sciences and who have received three to six years of 

higher technical education in a technical insti ,·,ute or at ·the university 

level. 

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

(i) the acquisition of the mathematical, scientific and technological 

knowledge required for understanding and, in some casea, innovating 

I ... 
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the 1n·incip.l.Qo un\h~rl;ylng t.ht' c1111:.,tr\h:tiun nnd J'm11.'tinnln1'; ,)i' ll!Ht~hi1w:1 

urll1 i notnunt•nt.n; 

(ii) the acquinit.ii"'n mid llPVt'lopm<:'11t, t'i' m~1nipul1d.tv1' nud prnd,J1•nl :;kil.lu 

nrpr,.1pri1rtt1 t1~ tlw ll'\'c'l t)t' trninlnr: requi.r1•,l; 

(iii) the uduptal.ic,11 111' truint-H.~n tn t.hu t'1ithliLic1w t'1' w1,rk ill c•ntt,1'pl'inen; 

(:iv) adaptation to nttmchn:.dn tif i ndm;tr iH.l 1'ut11u t, pnrl it'Ulm:lJ-r an V<.:'gn1'lln 

opced and qull.U ty \lf prGdud·,i tHl. 

It in t'Vident thut the Bpl~t~ i fit.' nat.urt' ~,f tht':w l'l\k,•t i \'(':J w i.1 l dl•p1.;nd .i t1 l~lt<'h t~aLw 

t.'tl the occupation invc 1lv<'d und on 'Lht:> ch•cumntnn<'('ti iu \lhic'll i.t. i:.1 11r1.wUtH!d, 

l.L). TbL~ tru.:inJ.n1s 1..1b,ject.:ivi.:1 n uuturnlly 11,'<'d h, bt1 <'tinnldered within l',lll::1 L'1·nnwWt)rk 

or the busic ove1:-all c.)l),j ect i v0r; C"f n. nut..hmul t.rnin.i ng Pt' 1 icy. ,~Ul'h a p(1 U cy 

muot prtw.i.de fur young l)t::'l'l~t)ll:J, and. lltlul tG whei nu d(•ni rt>, tn lHlVt' t.ht~ llH'mrn 01' 

aequi ring the lmnwledgL~ und nki.llt1 wh.i.ch nn' i nd i npc'tHH.tbll' J\,r pruct.tGlng 1m 

uccuputl,1n, rt'hi.n meurw thut lt io t't1G<~ntin.1 to <'Gtablir,11 di.vP.\~n.i.!'i.c..>d trninint:, 

faciL.lthm which, in additi.on tc.) prcwi1Ung trt1 inlng c..1f Llic.' <.'1)1J't()nt and :l'or l',hl? 

level:., required ln employmc.mt, will b<:1 acel~rrni.bll~ und nvo i. lnblt~ "CO all t.hroughnut 

working .l.lfe,. It is uuually ncc('Gsary, therefore., ror t.lH~trn fac'ilit.it!• tc.1 t'over 

the initial training of young Pt'rGl'ino; the tro.inint:i: ()f urmld J..l.ell Hllu.Lts hi 

qualify them for employmc?nt.; the further t.rninin~,; or pm•nun:~ nl:rt::~ady Lu t.>mplt)yme1:1t., 

either to imprlwe their qualJ.i'icn't.llmn for tlw work un whi. ell they nre tmguged or 

with a view to promotion; and the retruinlng nr eonver::.Li..t1n trc1lniug of ndult, 

workers ±'or a new occupation, when the cho.ngc is neceasury c.1r desirnblt~ L'ur 

economic, technical or personal reus0ns. 

113. It is clear that the general obJC:lctives or training m<.~ntic.med above lm.v(:1 n1.1t 

been achieved in mo.ny tleveloping countries. It is also not potrni1)lu to r1chievE1 . 
all the objectives since they- represent the ult:lmate goal c,r o. tl:ain;i ng policy 

and can only be realized p1•ogrcssively. It is cquully evident that prl.1gress in. 

realizing these objectives is dependent on factors ouch a.I.'.\ dev-t~l.011ment o:t' 

educational sectors (other thnn technical educ.i:ttion) the present structurE~ ()i' 

industry, the rate of growth of the economy and. industri.ol:i.zttt1 on o.nd the1 ,wulution 

of production techniqueo. Thus, it is necesoary to take into uccC'l\mt noi, cm.ly th(~ 

needs but also the position in the other economic and educational sectors concerned 

in establishing priori tieo for ~tchieving theae objectives. 

I ... 
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lll~. :t-t would app(?H.r thnt the essentinl problem iu not o lm:ply t~) devt:1lop trn In lng 

facilities to the mmdmum, but tc.) tnumr~ thu.t they art' wlnpted 1.m u c1.)1Yblnuln1.r, 

bas.in to ·the evolving needs both o:t' the:.~ uC'1."nomy nnd of th~? lub1.1ur t'nrl~t:'. 

115. In connexion w 1 th trn Lnlng £'or smull-1.H.:&1.le 1 ndu• try, it w 111 r~1r lnDtn1H.'~' l)1.1 

necessary to take uccount of' the need for t.hio trnining to be linked wlth an 

ovex·-all p:t•t)grmume f'or the tlevelopm~nt. uf the mno.11-ncnle indust1·y tH)ctor. :~mull 

f'irmo nrl~ ln purtlc.~ulnr m~t~tl ll:t' ret';'Ulur guidnnco and t::uunselllng .Ln tlw 

technological, economi 1:: und soc:tnl spheres. The ·braining sche2:me.s ohould 

therefore be supported. by u scheme 01' 1oLluntrinl extPnsion service adapted t.\) the 

needs 1.'>f the industry concerned, with u view to en1Ju1·lng, among other things, an 

appropriute pluce for smull-ocale indu:Jtr.L~o ulongn Ldo m1:1Lliwn- und large-ocult~ 

enterprioea. 

II. THJ\l.NING t,Yt>Tl!'Mt, 

116. The cono.ldero.ble diverol ty of truin:tng syotems in due to the lnrge number 

of factoro which ln:t'luence them. It i • poos.l.ble, ho.wf:-wt1r, to dintinguish three 

main types of trn.in.1.ng syi.·t~ms for ·the 11urpuGe of' unulys.Lng t,ha cburt.tcteriotic!.'l 

of such systemo and their ef£ect1veness for o. progr~unme of lmlustriullz.atlon: 

(i) Gystomo of an imrbittrtionu~ clmn1.cter, 1.0. when training Lo gtveu 

in insti tutiuns organii.ed for the :purpc)oe. TheoG- 'institution• may 

exist both within the fro.mework of' the general ayotem of cduention, 

in which caae they give technical. t.md vocatlonnl educnt;Lon which ustu:1.lly 

comes under Mini s·trit.10 of Euucu.t1on. Th~ inst:l tutions mtty uloo ex.tot 

outside this r1 .. u.mework, in which ca.oe tht~Y ru·e centres fQr basic or 

further training which may be eotablished by ·the Bts:te, by employero 1 

or workers I groups, o:t· by other organizations; 

(ii) Sya.tems of in-plant traini~, in whieh training is given mainly in 

enterprises, :possibly in p1•emises upart from and incluuing the shop 

floor; it includes app1•enticeship and the further training of worltero 

and cadres; 

(iii) Combined Systems which combine tro.ining in un inst:ttution and training 

in an enterprise,· c1.nd which take various forms. 

I . .. 
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117. In most of the developing countries, schoC'lls for technical education and 

vocatiuna.l training are un integral part of thu general system of education and 

these are lnvurl ubly patterned on tht~ e:xperienCl' of tht? industrialized countries. 

118. The vnriety of different ochooln is cununensurute with that of' the systems 

of euucution and :Lt would seem thnt no amount of synternatic presentation or the 

use of classification syn:bolo u.t thL·:ir prooent stage of development can sbrt, the 

vast complexity of 200 school systems into neat comparable groups. Detailed 

discussion of exist:Lng types and comparisons is not possible at this stage. It is 

possible to refer to this in a general way only anti the conclusions arrived at 

should be interpreted with caution. 

119. The titles used for the schools are vur:led urnl often cover different things 

in clifferE>nt countries. The term, "Technical Bchool" in oome countries, for 

instance, embraces establishmento providing commercial education, whilst in others 

it refer• only to schools in which the mechanical uml .in<lustria.l arts or applied 

sciences nre taught. However, in opite of th:ls vuri.ety of names and the 

differences in length of courses, some basic pattern of school training can be 

discerned in most of the countries. First, these scnools require the completion 

of primary education for entry - some even require an examination, but in general, 

selection doeti 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 o.nd skill attainetl. While ·the curricula of primary schools 

often do not contain vocational subjects, some primary schools whose curricula 

extend over a period o:f' eight years do include he.ndic1~a.fts among the subjects 

taught in the last years. Sometimes the general ~ducation given in the primary 

schools is inadequate and has to be aupplementi;d by the vocational and technical 

schools • 

. 120. Most developing countries have vocational or trade schools w~ich 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 giire a terminal education and, when primary education is of' limited 

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

I ... 
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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 

six years 0f primary school, devote considerable time to genera~ education. The 

completion certifi.cate of the schcols does not entitle· the holder to continue his 

studies at a secondary schcol er a vocatior.al 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. 2/ 

121. Technical secondary schools constitute another general category. They 

usually offer a basic cycle of arl.vanced general education together with vocational 

training in a given craft. This first cycle may be terminal; the main difference 

between the training given ancl 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 tte second cycle to senior high school. In Mexico, for example, the 

second cycle is often given at a university. 

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

one finds the lycee or college technique, both of them leading to the baccalaureat 

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. 

g/ ., Children enter primary school between 6 1/2 and 7 1/2 and in the early 
stagEs of the Amcuzesr.gah sche~e have not necessarily entered an 
flliicuzesr.gah direct frcm primary scr.ool. The possibility of organizing 
the final stage of the course in an enterprise is under consideration. 

/ fril •• 
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124. The education provided in what may be broau.ly called the cu.tegory of techniC'nl 

secondary schools has a strong component of general education, since it is meant 

to proauce technicians, foremen and supervisors. On the other hand, there is a 

trend towards including technical and vocational subjects in the general secondary 

stream. This trend towaru.s 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. 

Hhile the schools described are essentially intended to train young people for 

their future occupations, they often also provide the basin 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, pr0vide 

pupils with a reasonably comprehensive background of general knowledge particul~rly 

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 systematic 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. 
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127. The system of technical and vocational education is essential in the 
frorr.ework 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 closer co-ordination with cthe1 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. Even 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, however, 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. 
130. 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. 
l3l. Governmental action to develop the system of higher techniceJ. education thus 
usuelly 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 allocatio{l- of fellowships is most important in this.field. 
132. As is 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 y~ung engineers have too much theoretical knowledge 

and too little practical experience for them t9 be able to apply this knowledge 

in industrieJ. enterprises •. Proposals have therefore been made in Annex D to 

this chapter to organize in-plant training courses for young engineers or 

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

/ ... 
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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. 

133. 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. 'Ihe system has been mainly used hitherto for training skilled workers2/ 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. 

136. It would seem desirable, however, for developing countries, to bear in mind 

the following characteristics of this system of training: 

(i) 'Ihe 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 ha.d industrial experience and 

for their salaries to reflect this experience. It is necessary for 

trainees to receive allowances or remuneration at a sufficiently 

The term "skilled worker" should be understood to mean that the persons 
trained in these centres are qualified to perform one 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 e.nd knowledge and may be considered qualified to perform several 
jobs at the skilled level. (Eased·on terminology used in Accelerated 
Vocational Training for Unskilled and Semi-Skilled Manpower, European 
Productivity Agency, Organisation for European Economic Co-operation, 
Paris 1960). 

I .. . 



t;/ 1'.,J(Jl / ihirt. l 
l•:u1~1 i ell 
l'•.1.i~~! tJr, 

tiigh level f, .. r' t,ht1r:1 t,, be able t<,. meet their needs as adtd ts, who 

may be r1-~.;1 ,n:..;iblt'.• frJr families. r.Ihe initial uxi::cr..ses involved in 

~;1:t t.i.rir~ u.1, 1 he ct.!ntrei,, and r{ffl.lculo.rly those coverinG premisen and 

t::q•l.ipnent, mu.y u,.;t tA: ju.:·; Lit' led if the training J;roEru.mmes have to be 

{uJa1,te:,l ni1,i.,iJ.:i t, · ;..;uddtm t'lu,~tL,C.i tV,n:; in the employment mo.rket; 

(ii) tht::· vn, Lue . ,f ,w..:t;lt1rn t•.!•l trainlnt:; centres ban been shown mainly in 

( . ' . ) lll 

C>A,ntrie!J in which the leviJl .::ir industrial employment is steadily 

r1;:;.ing. 1he:Lr '✓Cllue is, h•:-wever, doubtful when the rate of unemployment 

rmd 1.mder-i::.•mpll)yhl1:.mt ia high and plans f:~r industri11.lization are 

l.imltecl in ~ic:ure m-id ;:;lciW in i.m1,lemento.tion. In other words, 

tit.••.~t:h:rate.i tr,.tinini; requirt::.; ~fr1 1.J.t·t-term r:)utlets for empluyment on 

I.he ba,:i:; rit' f, 1 an~, which CL!'e rea~;onably certain of fulf .ilment; 

i.n t:Cll.mtri.t:G in wl,ich the levelu both ol' employment and rf labour 

fr,rce rp,10.lificati,.m ;1rn luw o.nd stagr:unt, efficient accelerated 

training for adlllt::i tendt; to lend to the unemployment of the less 

quulifie:!d wr;:rkers who are displaced by the better qualified workers 

trulned.. While the introduction of accelerated training may be useful 

ec0numically in such cases, therefore, it does not necessarily help 

to reduce the social problem of unemployment. 

137. Ac~elerated training bas also been used for training semi-skilled workers. 

Colcmbia and Chile, for instance, have developed accelerated training programmes 

at this level for textile and clothing workers. These experiments have tended 

to sh,·.•., the usefulness of accelerated training methods and to gain the 

confidence of the indust.rialists. In principle, however, it does not seem 

reasi::mable to make the nati.onal budget finance programmes at this level of 

training, in view of their relative benefit to the employers concerned, It is 

possible, however, for accelerated training at semi-skilled level to represent 

a stuge towardo the training of skilled w~~kers and to form part of the system 

of trn.tning for that purpor,e, In such a caoe 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 ~echnician training. This 

-----4/ The courses often ~1•ovide for the training in the centres to be supplen:ented 
w•w 1•ur a enaltit8!1li..S.ui11Pnilti-1rtitiitPi Pit iiDQ 1~~.i'6,l• i ••• i•••-•i• 111 ,m, 1 11 1 nNt 1 1 
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is a relatively new development which has occurred mainly in France and Italy. 

Centres of thls kind make it possible to secure for key posts in industry young 

people from general secondary education who cannot find emplOJTIIlent unless they 

have some technical qualifications ar,d who would otherwise not be aule 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 such 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 indu.strializing countries are conce:rned, 

appear to be those which have been taken either by industrial sectors or by 

groups of enterprises in order to supplement the state's general training 

effort, with a view to reducing the bottlenecks due to shortages 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, 'Ihis method has been 

used with conspicuous success in Japan where a substantial proportion of 

enterprises consist of small-scale industries. 

141. 'Ihe 1talian 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. 

I 
I •.. 
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142. Similar 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 count:ries which are short, of technicians or 

engineers and cannot meet their needs rapidly enough with the existing 

training facilities. 

In-plant Training2/ 

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, srJwn that, if apprenticeship legislation 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 v,;_ .. o are virtually obliged to become apprentices without having 

the assurance that they will receive the requisite training-in ac~eptable 

conditions; the exploitation in such cases varies in gravity according to the 

country's degree of economic and administrative develo~ment. 

144. A number of requirements need to be met if conditions within enterprises 

are to be favrurable 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 1n 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: 

(i) 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 techniciarls by apprenticeship). 

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

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

considered apprenticeable: 

(ii) 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 work~ng hours without loss 

of pay; 

(iii) 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 apprenticeship 

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 set 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 

I ... 
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supervise technically the prei:aration and implementation of 

apprenticenhip programmes, and ~he organization of annual or half­

yearly examinations covering both the practical and the theoretical 

trnining. 

llt6, 1he best method of organizing apprenticeship in developing countries is 

certainly to arrange for legislation to be sufficiently flexible for it to be 

applied progressively as in4ustry 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 po.rtly or wholly in workshops separate from production. In the latter 

case this really amounts to having works training centres. 'Ihis 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 emyloyed 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 and 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 prior existence of certain conditions. 

'Ihe 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 

j . .. 
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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 

nre not fulfilled the problems which need to be solved if productivity and 

efficiency nre 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 programmes 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 cadres~/ drew attention to: 

(i) the considerable increasG in numbers trained; 

(ii) the integration of training services 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 

enterp~ises; and 

(iv) the large number of private training bodies which offer their services 

to enterprises. 

150. The situation is less favourable in developing cot:1:rtries where enterprises 

have shown much less interest in training. In recent years, however, a number 

of these countries have taken action to develop in-plan,t training schemes, 

frequently with international or bilateral aid. 1rhis has been the case, for 

instance in Brazil, Chile, India, Iran, Mexico, Pakistan, Peru, Senegal, Tunisia, 

and Trul{ey. 

Combined Systems of Training 

151. The main difficulty with institutional systems of training is that, whil~ 

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 contrary applies to ,systems of in-plant training. There 

is thus the fundamental problem of how the ~wo systems can be combined, in 

order to ensure the maximum efficiency of training. 

§/ Evo.luation of supervtsory and management tr9:,ining methods, Organisation 
for Economic Co-operation and Development, OECD Fublicaticns, Paris 1963. 

I ... 
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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 following 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 :i;,eriods of work in the chosen 

occupatton; 

(iii) the day-release system providing for workers to attend school for 

0t1e day a week; 

(lv) 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 practical experience in 

the occupation.I/ 

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 e'.•ery year, alternating 

substantial periods of training within the undertaking with substantial 

periods of study in the training institution, and other suitable 

training e.,rrangements in accordance with national regulations; 

II See para. 129 above. 
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(ii) erd.o.blish and operate ,i oint training ochemes involving the use of 

their several facilities or the er;tablishmcmt of a common training 

centre.?../ 

15L~. ~3crne countries have attempted to solve the problem by organizing trE,ining 

in two successive stages., the fi.rst 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 peri~d of in-plant 

craininc;. 

155. In other countries the existence of new economic structures has ma.de it 

possible to envisage more rndical solutions. In countries with a market economy, 

large nationalized sectors of production such as mines, power and truns1iort 

huve 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 

fun~tionlng for the enterprise or enterprises concerned. 

156. In centrally planned economies., such as the USSR, the vocational schools 

are ..:losely linked with industry. Each school has a so-called "ratron" enterprise 

or group of enterprises in which its. pupils obt6,ln practical <:;xperience. 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 Latin AJ;nerica as a 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 workers by: 

~/ 

(i) organizing training facilities for young persons who could not attP.nd 

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

See para. 119 aboV'e. 
I . .. 
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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 a.ccer,t the pupils 8S apprentice~; throughout 

their training and to ray them as such during this period; 

(iv) financing and m:.mo.ging the system independently under the general 

control of the State. r.rhe system is financed by means of a 

contribution from the employers whieh varies between l i:;er cent and 

2 per cent of their rayrolls. 

158. The necessary action has been taken within the framework of national 

training services established £'or the purpose. The first initiative was taken 

by Brazil when it established the National lndustrial Apprenticeship Uervice 

(GENJ\I) .2./ The app]:enticeship service in Argentina, lO/ the National Apprenticcshi11 

Service in Colcmbia (GENA), Lhe National Institute for Co-operation in Education 

in Venezuela (INCE) o.nd the Nationu.l Service f'or Training Industrial Workers in 

Peru (GENJdI) were subsequently established. Chile established a vocationnl 

training service, under a slightly different form, which is attached to the 

Institute for .B;conomic tevelo:pment ( CORFO). 

159. These bodies have been mainly concerned hitherto with the initial training 

of skilled workers. Several of them, however, particularly GENAI in Brazil 

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 finan~ial autonomy, would seem ta 

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 

2/ There is also a National Commercial Apprenticeship Service (SENAC).' 

!2J This service has since been incorporated in the National Committee for 
Technical Education (CONET). 
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they operate and the results obtained by the ccmbined forms of training which 
11 1 

they have orgnnized.-1 

III. TRAINING STANDAHn; AND ME1111< )rn; 

160. The training standardG and methods arP revtewed in thi.n E;ection within 

the framework, nmong other things., of the three ove:c~o.11 cat~:-goriE~G of terh.nical 

personnel. Occupationo.l safety and heo.lth are of importnnce for all categories 

of personnel. Neglect of these will have seriouo rererc1wo.Lorw on personnel 

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

(a) Occupational Safety and Health 

161. It is evident that :personnel at all levels need. tr be aware of the hazards 

which may eY.ist in connexion with thc!ir 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 teclmical education and vocational 
.. 

training programm2s for both initial and further tr~ining. In order for this 

instruction to be effective.it should be linked with both theory and practical 

work. It is partir.ularly 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 the 

necessary training and information to be given to the workers themselves on a 

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 shoultl 

be supplemented by the sp~cial tr~ining 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 

11/ A more detailed description of the systems introduced in Latin America is 
given in Anne~ B to this Chapter, entitled, "A new system of apprenticeship 
in Latin 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 competent 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 medi~ine 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) Tra :ning of Workers 

164. One of the main probleills to be 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 -,..,'hose 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 stepe include; 

(i) determining the occupations for which national standards of 

qualification 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 general 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 

I ... 
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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 their vocational guidance or selectj,on. 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 maximum 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 eco~omic 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 complete the full course in comparison with the numbers at 

the beginning of training. Th:i.s means that ther~ 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 be~ween 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 ·availabl~. 
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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 warraut 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 trainud. 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 of view, 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. 12/ 

173. The problem is more complex as regards free access to training on the basis 

of candidatGs 1 suitability. In sorre forms of training, for instance accelerated 

training for adults, there can be no question of admitting unsuitable candidates 

and strict selection is therefore e3sential. 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 knowl~dge among candidates for such 

training. While it is certainly reasonable to reject those who are not physically 

or intellectually suitable for the training programnes 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. 
I ... 
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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 i·tself, 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 extent 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 to be pupils who cannot 
I 

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. In doi~g 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 

I ... 
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uf trnining .lnvolved and the pt'ldagogical fucllities uvuiluble - such as 

upproprlat.e ttHlchlng i,tuf'f, equlrment o.nd premise~,. 1Il1lrdly, it is sometimes 

the prnctice in countries at nll stages l>f lnduatrializaLion to maintain 

clLU:'E.rtions whic.1h are unnecesno.rily long. Th.ls occuro both in apprenticeship and 

in lnstitutlonul training. 

178. Standardt1 need t.o be eotabllshed to evalun te training and to organize 

exo.minathms. It ls ger!eru.lly agreed that examinations are o.n excellent means 

<.)f ~heclctng training, whether gl ven in a sc:hool or ln nn ente1·prise. '.I'he 

exominat..tonr. need, however, to be based on nationally set training stando.rdo 

c1.wering both t.he theory rmd the practical WQrk or the occupations involved, if 

thf'y are tl:1 nerve t.heir purpose o:t' checking thttt training il=l satisfactory in 

termD nf the ob.jecti ves laid down. It. may also be desini.ble to supplement 

t.radttional exam:lnations with L)ther evaluation methods such as school marks, 

h)sto, observat·b)ns and queotionm:Llres so as to obtain cc.~mprehensi ve results. If 

adequate means 0f evaluating training are not used, it is extremely difficult 

to emiure that Lralning is adapted to the requirements of employment and to 

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

( e) 11'enl'11i.ng 1'r(1grmrunes and Methods 

179. '.rhe use l)f'-prop;rmnmes and methods of high pedagogical value will help 

conoide1•ubly t.u secure the necesoury return from training nystems. Considerable 

progreew bar. been ma.de ln this :field in recent years in developing courrtries. 

Int.ernntlonal nusistance has been given in this f'leld to achieve progresoively 

higher quolity trnlning. 

180. 'rll<} Lmprlwements :Ln teaching methods have come about by the increasing 

acc.•eptanL't1 01' vnrioua methods: experimental method, active method, use of 

O.\ld1o-visunl u ids integrti.ted into instruc·ticin, the global method which is used 

pnrticulnrly for accelerated training and which concentrates all theoretical 

instruct.iL1n around the practical exercioes and programmed instruction which 

makes use 0f npproprio.te machines. 

181. Simi lnrly, very considerable progress has been made in the preparation 

nnd application of teaching programmes as a result of the improvement in 

teochlng mt'lthodo, of developments in the imalysi • of occupations and the levels 

/ ... 



E/3901/Add.l 
English 
Page 71 

<1f qw.tllfieu'l.ion of t,hc eutnblishment of tra.i.nlng t,tanc.larcls and of the increased 

account which has been tal<en of the level of genert1l education of both pupils 

und teaching staff. 

H3~). 11'he lJUrtlcular dlfi'iculties which developing countries oornetimes encounter 

in ut1ing teaching 1)rogri.:unmos o.nd series of practical exercises are due to a 

number of causes. 1.1:he \We of lmsulta.ble training progrorumes is often evidence 

Lho.l~ u t.rnlnl'ng uystem i.B n.Ld nnd truditionul. While these programmes can be 

Lmproved t.l1e d~oired improvement in the quuli ty of training will not be achieved 
' 

if aet.Lon lt:i not. taken nlmultaneously on such matters such as relevant renewal 

L):(' t~qulpmcn L to meet, current trui ning needs., the training of teachers, and the 

acquisition of nudio-vlsuul muterio.l. 1l'his is evidence once again of the 

interdependence of the various elements of training systems. Language problems 

aloo huve to be fnced, oince access to·documentation is frequently made difficult 

l,y ln.cl, of lumwledge of the lunguuges usecl. 

185. l~xpcrt u.osiDtunce huo been extensively utlli2.ed i.n dealing with problems, 

und :ln r:urticulu !. in improving tr(lining methods o.nd programmes of education and 

Lrnining. This aooli..rtance., however, involves a risk. It tends to lead to 

Lht~ .lntl'oduc tion of p1·ogrnrnmes which are employed in developed countries but 

which are no'L su.ttuble to the needs of .lnduntrializing countries. For this 

roflnun., l t i:, t\~,10ential for teams of international experts to include specialists 

11.1 methodology who 1...re capable of muking the necessary adaptations of programmes 

Lu locul requirements., in o.dd.ltlon to speci.o.l.lots in the techniques of particular 

oacupntions. 

( d) Rec-ru.l.t.ment and 'rrni.ning of Teaching Sta:rr12./ 

18!1.. 1l'ho neri.ouoness of ·the problems with which developing countries are faced 

in connt~xion with the recruitment and training of teaching staff is generally 

recogniiz,ed. These problems are po.rticulo.rly acute for worlrnhop instructors and 

are clue to the conditions of employment especially the salaries paid, which 

mo.ke it difficult to recruit, personnel of the required quality. It is clear 

thnt these problems will become even more serious as industrialization develops 

more 1•apidly as the best instructors are lilt:.ely to be attracted by the g1•eatly 

increased C)pport\mi ties in industrial employment. Problems also arise in regard 

1;/ - The term is used here to cover both ·those who give training in training 
institutions and those who give it elsewhere, for instance, in the course 
of work, I ... 
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L1·, t.t-l:huL·nl m1il pt~d:1 1,~, it,kal trai11in1~ t\,r lntd,rllL'l.11r:; nnd nrc du~, in many 

t'u1mt.rl1•,;, t.1 th~ 1.,M lt'V\'l d' gt.'llt'l'al c.'duc:.d,l\in., tt1 dmJcal krh)Wledge oud 

ind.m;tri:tl t'Xl•t'l'it!tlt't' ,11' ,•.iudidalt':: 1\ 11· !'t',1t1; un inutructl1rn. They n.re aluo 

dut- L" tht• ::h11rtagt• d' lht• lH','t•,;,1ury t.1·:1i11lng l'acilit.it~t, ft,r t:hem. 

Hh, 1111.• ,111niifi,·nt.i..r1,; 1·,,,p1lrt•d •·t' tt•t1d1.l11g til'!.1ff vury aeeurtl.ing tt"1 the level 

iu1ti t.yp.• ,,c t1·a:11t11i,,r. tht!Y at·l.' l't:!,Jttirt~d t,, givLi. T(md1ing BtHt'f fall broadly 

ln l .... , the i\ 1lL.\w l 11i,; t •n t t.•i.i;v r it\ fi : 

iuutihitt-~; t•x1::t.. Lt i.1 1•:;.,t•11Li.1I tllat in nuy prt,gramme nt' d(iv~l(iping :;choolu 

t\,r lL'L'lrni.t•tll ('1l1t1·nt L,m, iu 1arth:11Lar at. tlw tn.>cL1ndury l~vt~.l., prc,violt1n will 

hnve t1, ti~• ma,i() i\'l' ,•!'t'1'iul i~'l·,l uwtLLult:hJ, I•:ut.ry r1:~qu.iremento would con·ctipond 

tl) the tl1m1,1tit.lun ~)i' DL'1~, ,ndary edtt(~,.1 t.itm., prt'ferabJ.y in u technical school., 

but tW•.~e~n frl m gellt' nt 1 ::t• .. •1·111t1ary ed1t\~a t.h1n r,hould u.lso be allL)Wed. In that 

ease midi tiunul perh1dr, ,,f 11rtw Li cul h)chnicul instruction would be necessary 

t.o bring the l..!ttndhlaLt.H, up l1' the;1 lt)vel. ot' techn.lcnl lmowledge required. The 

practice ni' apr01nting l'l.li Lead1er~, 1,f theoretical technical subjects students 

who have jLw t c .. nupleted their l,wn \~t.1urses in technical education, while 

1..mdersto.ndable on the gr,,undiJ 1,,1f extreme scarcity of teachers., sho\... .1..d not be 

allr.'iWed to ccmtimte. Guch future teachers should., at the very least, be given 

a period of special inatruction in pedagogical methods, the use of teaching aids., 

etc., at a urecialized truining institute for technical teachers. 

1H7. 'l'ef.\che:r~, ~1f' prn~ tit•nl w~1;rk ure es1aentially workshop instructors. They carry 

l,ut. their dut.it:•tl bl)t.h in t;rnining lm,titutions irnd in enterpriaes. In addition 

t l, nn nd(1,1un h.:i l.evt:'l of c~lm·u L.i11n nnd trn ini.ng for the l)ccurntion they teach they 

,1h11ltlll hiwt' ih'lllt' yt•:u·.1 11t' pra,.,, t. i t'll.l exrtn•.iflnN• ln L L ~10 uo to be fnmiliur with 

th1;1 «.wndl. t..i r11w in whid1 i. L it1 11rncti1wd i.n .imluutry. 

~/ see Chapter ~~, pa1·a. 9'7. 
/ 
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18B. At t.he pret1ent. time, however, trainee W<)rlrnho1> i.nstructc,rs in developing 

countries do not ulwnyt.1 have the requi8it.e mastery of their occupation or 

prnct.lct1l experience in 1 t and it ln nece1.rnary to provide further teclmico.l 

trnining for them. It is probable thut they will also need further gene:ral and 

technical education tn ensure that, their educational and technical background 

is adequate in the light of the level of training they will be required to give. 

Before eommencing their instructional work they will need instruction in 

pedagogical techniques, a necessity which is frequently overlooked, particularly 

when the training is given within the enterprise. 

189. A constant effort is, however, being made to organize a network of technical 

teacher nnd instructor training institutes in developing countries. In Asia, 

f,1r instance, Indin is in the process of establishing with the help of the 

United Nutiuns npecinl Fund six instructor training institutes. Pakistan is 

setting up two institutes and C:rnnbod.ia. one. Burma, Indonesia and Iran also 

have institutes of this type. In Lntin Americo., and again with the help of 

the United Nations Special 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 as 

Algeria, Congo (Leopoldville), United Arab Republic, Libya, Morocco, Nigeria, 

Senegal and Tunisia. ·Similar projects are also in progress in Europe and the 

Middle East. 15/ 
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 

opera+,ion in 1965 and it.will b~ possible to organize on a large scale programmes 

of further training for instructors which will involve both pedagogical. training 

and periods of practical application in industry, or in Europe~n 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. 16/ 

16/ 

Brief descriptions of several schemes a.re given in Annex C "Examples of 
National Training Schemes for Instructors". 

See section VI below. 
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(e) Education and Training of Supervisors and Technicians 

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. However., at this 

level it is moTe 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 

functiona 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 supervisors., two groups of 

technicians were referred to earlier., namely assistant technicians and 

technicians. The functions of the assistant technician frequently overlap with 

those of foremen and supervisors and will therefore not be separately discussed 

here. 'Ihe combined group of foremen and supervisors/assistant technicians is., 

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 them with the necessary background of underlying theory and principles., 

as well as instruction in related subjects. 

supervising the work of skilled craftsmen. 

Their duties us·ually involve 

Amongst other functions., this 

ccmprises the planning., control and inspection 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. I~ practice., this ideal will often not be 

immediately attainable in the developing countries; many will accede to such 

positions without having undergone formal suppl~mentary courses. It would be 

advisable fo:r this group to provide part-time courses by which they could 

supplement both their general 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. 

193. The content of such supplementary courses would include improvement in the 

use of the mother tongue or the working language, workshop arithmetic and so~e 

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. In 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 techniques 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 c.ommissioning of engineering equipment and structures; engineering drawing 

and detail constructions; estimating, inspecting and testing engineering 
. ' 

construction equipment; use of surveying instruments; operating, maintaining 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 couroe for this group would, in general, have to include some 

general subjects, in particular a foreign language in cC'mmon tcchnico.l uoe ii' 

their 0wn tloes not enable them to beccme and remain conversant with the 

development of techniques in their speciality. 1I1he course also includes baclc 

sciences and general technical subjects such as ap11lied mechanics, strength 

of materials, thermodynamics and the specialized technical subjects and practical 

exercises, in particular engineering drawing and construction, covering the 

chosen vocation. 17/ 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 operation of such processing plants requires special skills, The duties 

of a milk plant operator or foreman, for example, include the following: operation 

of reception o.nd processing equlrmcnt; maintenance of equipment in good working 

condition ond supervision of its cleaning 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 products 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 Educe,tion and ~raining of Engineers 

198. 'Ihe training for the engineering technician mentioned above will apply in 

many respects, at least when curricula 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 requir,e a much longer and more exacting period 

of study; namely four to six years. 

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. 
I 

The ratio of theoretical to practical instruction will be much higher than for 

the engineering technicians. Moreove1~, al though in the beginning of the course 

the subjects are uimilar 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 graduate engineer 

to contain a great deal of individual and independent construction (engineering 

drawing) 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 indi vid·.lal 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 engineering process in detail and suggested improvements in 

.'=J.chinery or operation, as a part of the independent diploma 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 human resources of universities and technological 

institutes in the deve~oping countries, particularly in subjects such as 
\: ' 

semiconductors, atomic reactors or electronics. This is also true in the case 

of fundamental research conce0rned with "unnatural11 states of distance, speed, 

size, time, temperatur~ and pressure, because it involves heavy expenditure on 

equipment and increasingly refined techn~ques are required to measure them. On 

the other hand, there are many subjects or problems which can only be investigated 

locally, inagiven geographical region, where applied research and engineering 

science contribute to development. Surveys of natural resources, extraction, 

processing and utilization of local materials, exploitation of unconventioual 
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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 ternis 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~~ 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 sectiops of a factory. 

IV. IN-PLANT TRAINING OF GRADUATE ENGINEERS IN 
'JEE DEVELOPING COUNTRIES 

203. Tbe above-mentioned considerations refer to training of engineers in the 

established educational S)3tem 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 anQ the 

suppl~· 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 recognized 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 
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graduate as an apprentice to technical p~~sonnel 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 sci~ntific principles learned at the university to the many_practical 

problems arising daily in the factory. 

204. A factor bearing on the type of in-plant training required is the extent 

to which practical technological education has been provided to the young 

engineer during his stay at the university. There is growing recognition in 

many countries that theoretical training should be combined with the practical 

during the undergraduate 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 c9nditions 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 judgement in concrete cases rather 

than the addition to technical knowledge. Another purpose is to make apparent 

the suitability of graduate engineers for particular occupations. 18/ 

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/ "'I'he 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. 11 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:i;-s' Council for Professj_onal 
Development 1962, p.80. Also, see Yap Kie Han, 11 In-plant Training of 
Graduate Engineers". Industrialization and Productivity Bulletin No. 4, 
United Nations, New York, pp. 50~57. 
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io a quen U1m that; ne~?1ln l-1' be• c•xpl1 1t0.d f'lll' t.h<'l'. Thi 1, I. n a mnd1 m, 1rc.• 1't'mplc'x 
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v. 11:um~1\1.r.H1N AND '1'l,i\INlNl1 Ul•' 111 lHU:H i\llMlNn}l'HNI1IVl1! 
l\Nf) MJ\NNmlHJ\l, 1'~:w~O.NNl•l., !1'l)I{ PJI{LTC /\.Nil !11U:V/\'l1I•~ 

INnut;'rHY 

1\. THi\INING ()11' HIGHEH 1\DMINI1=:1rHJ\TIVl•: fERSO.NNF:L 
IN rl'Im l,cWKHNMEN'l' nHGAND:J\'PIONG 

;~t)(.1. rl1ho training of the higlwr miminj ntrativn and mnnn.ge1·inl pl'l'SnnnPl t.ti \l(;?al 

wJ.L.h prt)bl01110 of indun\.1•io.li1.:J;U,m ncc1dn tn b<l app1·, 1nchcd at. two .Lt?Vl.'lB: Ht tlH' 

Lcive.l of fnrn1ulo.tion ui' Pl)licie1.:1 tmd prcpurat. i ,,n tY!' p1 mm ru:r luduntrinl 

dl'Vt>lopmcmt and at t.Lw h'vc11 uf mannp;c'HH'nt. 1)1.' 1111Uv1dnn1 011l,<'rprisc>s. 'Pim lattc:n' 

l'ttL<.:'t..i;<w;y- ls ctl.Bily idcnt.tftablo and l'P(!<'Irtly ilt:1 1•t1.lc' in tlw d'fi.cit~llt 

u.dmi.niutrn.L:lon of till' i11duAtri nl c'irt.0rpri.sc:H li:rn l'C'l'C'l. ved. Clmniderable attent'lon. 

1\n tlw d.iBctrns.ion l)f llw oul1,iP1 1t will indil•atc, ln.tt.:r, th<~ mtb,inci; oi' mn.1mgc1tnent 

nf in1llwt.r:lnl cntcrp1•l 11l'G w:w t1rip;i11nt,t.>d ill t.hc! Uni L(•ci ntatc•s nf Amct·icn and lui.<1 r 

fnll()WP.t'l t~xtc11rnive:,1,v in l.11<' Wc•HL l•~n·n1H1 n11 e.uuntrie:i. r111lc uub,icct i11 thnG<:' 

c•1.nmtric~n ltn:1 bc.'('l.1 app1•uaclwd pri.mur i ly at tl!0 p] ant 1c,vC'J.. rpJw role~ llf the• 

ntntc, \lll t.llc crt.lwr lla11t1, to Vt.'l',Y impnrtnnt 111 tlw ll(~vr111~ping t'rnmtri0u. It 

prtwi clcu a lwri zon in tr!l'tns nf dcve.lnpment p;t1ul1-1 and creat.eo an atmt1Bphm~1;"' in 

wll-td1 i nduotriN~ can b(' crntah.U rihetl and operated. r111w rnl c• ni' the governmc1rt, 

tlH,'l'efcwe, bcc1'1t1co !lltll'c1 menn.inp;ful .in aiding the prnccGB IYf industrial dt~Vcl():pment. 

r.r1w ticnnonlic adminiotrat(ll"G in the ch?V<.1ll)Iring cuuntr:lE's are already playing a 

vi t,al role not only in ini tiut.ine; various lmlust.rial U.(:'Velopment prc.\j ects, btrl; 

also in controlling the JJS.t'c' of d.evclopment throue;h n;yot.ems nf allocation of 

foreign exchange, raw materials, licencine;, etc.~. The economic functions of the 

administratorL-i in the government• have bc.?c?ll :l.ncrcasinp; nnd any improv0mt>ut in the 

scrvi.ces they providt"! to a.id. the i11du::rt:.1·h1..l::l.zat.it,11 prl.1ce1.,s woultl b(~ eonaiderably 

desirable, 

~07. The braining of economic tttlm:l.uistrat(WL'l, ·who (lmil wt th problc~mo of 

rormulatirm a.ml impletnento.ti.tH1 of i.nd.nr1t1•in.l tlcvc.~loptnmrt. progrtttumc~s in tlw 

dC!vclopinp; countr:ic~s ho.s been so far :intimat.nly cnmrnctt'?d wi'th the training in 

cct,nomi.c plnuning. I·t io lit'inp: :lncreaoine;Ly rcxili~:.od., however, tho.:t. the 

knowl~dge a.ud skills rcquiroll in thiH area rcqui re tro.in:t11g which, i.n a way_, 

attempts tn pl:'tWide t,cchni.l'al b13,clq1rouud to eC'ntrnm1. nts and economJ .. c be.clte;1·ound to 

cmg:i.neera n.rnl t.~)dm::I. cal perm11111el Wt1rkit1p; in govt~rmn~mt n.ud ocmi-e;ovc.i:rnmc.mt 
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institutions. In a recent sut·vey carried. out by the Uni t.ed Nati~ms, certain gup1;1 

in training provided by the e,~conomic development institutes were ascert.nlm.>d. 

The consensus of opinion of those involved in the training 1)f ec1,.)rn,im:lc 

administrators was that courses in formulation, evaluation and im:plemt•ut.at.l(in ~):t' 

industrial developmtmt projects shuuld be provided in the exioting t>co1wmh~ 

development training institutions sponsored by the governments and the 

international organizations. This should be followed by evolving truluin~ 

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 ():f' the United Nati0no and ass:tsted 

by the Special Fund. The experience gained there could be further made available 

for use in similar training programmes. 

208. Training programmes in the above-mentiorlt'd areas are, t.o some ext.~nt, 

handicapped by the lack of data on feasibility x·e1"lorts and other data on 

implementation of projects which are often considered as conf'id.Pntial c1ata by 

leading agencies, consulting firms and, in some eat:1tHJ, t.ht1 gnvermnenta tht~mselves. 

To :permit the adf:~quate prt'•parat.i on of t.r>aching mat.Prials in training prt1grm1u11es 

cm prt)J ~l.!t. analyoi a, etc., the release ot' some 01' the data contained :ln the 

feasibility repm·ts would be considerecl essential.. Further work, both on the 

substance of the training programme and t.he ways and means of' preparing tenC'hing 
•)o/ 

ma:terials, neeuf:l LLi be tmrlel'tRk•'n as soon as :possible.=-

B. Fl)UCATION AND TRAINING OP HIGHER ADMINISTRATIVE AND 
MANAGERIAL PERSONNEL FOR FUBLIC AND PRIVATE Il'JDUSTRY 

1. INTRODUCTION 

209. The term, "higher administrative and managerial personnel for industry" here 

refers to the members of an enterprise who have responsibility :for pol'lcy-making, 

planning_, organizing, and directing important, affairs of the enterprise. Wor 

Bee Preparation of Tea.chinp; Materials in Economic and Industrial DPvPln nwnt 
(E/Cc5 5 ; document submitted to the Fourth Session of the Cl1mmittee for 
Industrial Development of the Econl.)mic and. Social Council. 
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example, in 1)t'ganiv.athms emplDying a atni'i' ,1:f' f:lflVtH'fl.l hund1~ed, :l,n wh;t.ah work io 

~-omm(.mly p~r:t\)rmed l)y perthmnel at. :e,,m· .l.evr•lt1, urunt~ly, wo1,·kt'l'B, :t'clrt-•mtm ~1r 

t1u1wrvi tH1r u. dE;•1)a:rtment. rnmmgi;n' r1 rmd t1t1l1'l Lrt' 11r t,L'll mnuu.e;ement., ·th~, 't~e:i·m Jn elude a 

primarily the hurt. twti .l1:ivelu. ~~he t.~:rm, 11 \l1:•v:wt.mt1lrt. lllf\l)f\e;e.r" lH.n,•~ t1wlut\eo 

manug~rs ,'1l10se uclnrtn·l fft :rH.t.l vt• 1:'~UJlt'lW:l.biltt:l 1:1s cwm1:1.trt o:t' matt,erL1 on.noerned w:l:t.h 
prodmrt.it..)u, a.cccn.mtj.ug, :t':Lnanot•, rnarlcet:ln~ ~ir pe:rflt)tmel management. l'.n t;imall. 

enterprises, particularly th0se which emplcw l.eao t.han fo:i:ty l)eople., only the top 

managers would be likely to have the kind n:e rea:ponsihil:l.t.:t.ee mentioned he1'e. 

(a) 1rl1e Need f'or Management 

?10. ~ehe arl1itrary d~f:Ln.Ltion oi' mau6gement 1n 1wt. tnt.t~nctm\ to portray a oytrt.emat:i.c 

manager:lal atruct\n.·e. lt.s objt•ct iti mel'ttly to idtmt.tf'y tht~ J)C)flitinno whir•b cn:t'l'Y 

a high degr~e ot' adminjstrat:lvt• rt-~Pl'lHlih:LL:lty, ht~Niuoe the p:t'npe:i,• ut,fl.i':f.'ing of' 

these p<)sitionu in most :tm:po1•·t.mrt~ t.~) the EmQ01:rn1;1:t\fl. 1.JJW:ra:t.;hln t)i' an t'rrt,e:rp:rif.le. 

Indeed their st.a:f:fi.ng, tc.,gethe.r with an \.1t1dm·t1tEmdJng 1,ll' the rnana.gt-rtul :f\motiono 

which they involve, iB now i·egardt•1,l an l,e:lug 1.it' vlt.f\l :t.mpo:rttm~~~ t~) tht, tndiH1t.i·ia,'l 

dtwelopment o:t' any <.muntry. ~rh:Ls 1'f\u't bas t1eeu l't~coµ;n:ll:'..ed by '.lmi\lfft',r:1.a.ll.y 

developed oount.rieB) lUt\:\.nly wtthin the rast t.w,) deoadefl,. It now emei•geu clearly 

in developing countrieo, t>Elpec:lally with tlrn grnwth oi' larger aoale :.lm1uatry e,n(l 

expatriat,ion of' twme .managert1. Nt•vei·thel.t~oa, the, :t\urnt:loua wf ma.nagt'ment. a.nd th~ 

train:Lng of rnanagt~ra ure ·tbemselvet1 oub~~ eots which t\rt: not yet aufi':l.aitmt.ly 

develo1')ed throughout thcl world. However, the J,W()gl'ens l'ecentily macle :!n t,hi,a field 

t)y many ind\.t.ut:t·ial:l.zed oomitriet1 has rna~1 or 1;rlgni.t':lcance for induat:i--:le\l development, 

anywhere. It is for th:l.tl reuson that a b:t.'oad deoorl:pt.i.on of manage.mexrt t:t•a:tninR 

and clevelo11ment in induatrialized countr:l.t'o :to prPvirtel'l, here. Wbile the ch.NE~).op:hip; 

countries have to adapt fao:lltt:ltH1 to their neech,1, exper:1.enoe shows that. ·t.he \)a,f;li<l 

process described may l1e oons:l..dered. as being generally applicable. 

211. While the importance 1,1f g~ne:i.'al. educo;t:l 1-'n ax1d t:Niining :lo ueually reo0gnize.cl, 

analy(Ji.a of the need for particular typea of ed\ication anc.l ·training h~s ot'ten 
omitted :l.tnpOl'tant sectors. Even whei1 short.iigeu oi' t:rn:Lned manpowt1:r ha.ve \)een :t'CJ\md 

to exist at all levela in devel.(.)ping count,:r.:tda, alwrtugt~a of eng:tnee1'a am1 

techn:l.cians bave until recently :reotli ved moot, attention, wb:\.l.e a.l1ot'tageo of 

management personnel aeem to nave rece:Lved ·the le~s·t. Bu·t :l:t it1 tn~nagemen·t 
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peroormel, i. e. thPsu t'l~:.;punsible f(ir planning, innuvaJ:,ing, organizing, 

co-orclinating ancl clirecti.ng whu make resources such as skilled labour, tc·clmuluey 

ari.d C'apital vruductive. Thh, has boen adt.'q_uutely expre;..;sel as follows: 

11 E:i'fect.i ve n:anagement can uften rr.ake a weak project prosper, but the 
strc,ngest pruj ect has little chance if it does uot huve adequate rr:anagement. 
This is true in the most inc.lustrialized countries; it is equally true in 
the umltir-clevcl.oped nations, where impediments to industrialization can be 
ourmountc·d only by superior management. Yet, due to the very nature of the 
rwn-induotrializetl countries, the thing they lack even more than capital 
io exporir.•ncr.·d manageme.nt." 21/ 

212. B'ailurv to r1:•ccr,nize tllE) import:mce uf management, :i.n dovelopjng countries can 

perhaps he at.t.ribute.•d to past expL:t·iE:•nce in industrialized countrieo whc1·e 

clcveLopmc·nt.s wen;> more r;ro.dual and the supply of mam:i,1_~erial talent tended to follow 

ecnnomic growth ml1l'e naturally. However, even these _countries, as this report 

will uhc,w, hav~ .. • recently had to rr.ake strenuous efforts to acquire the management 

pursl1nnel cs:;ential 1'01· L:Xt~nsive and comph~x t.;conomic growth. 

(b) Thu Profea:Jiunal Manar~er 

213. The need fur mo.nagemc.mt, depends a great deal on the rate and scope of 

enterprise d0velupnwnt for which it is required. The small family-owned firm, 

which mo.y mo.kc only one product over a long period of time for a limited. and known 

market, needs lt.lGO highly tro.ined ma~1agement. In 1;aBt years even industrialized 

countries could af.t'ord to let young mt.:m grow with on enter1Jrise and slowly take 

places in managerial ranks. However, when the rate of industrial growth increase• 

or when there is scope for increasing it, as in the devl~loping countries, the rate 

of training must be accelerated. Larger enterprises, together with new o.nd 

continual technological devclo11ments, require a higher level of g_ualifico.tions in 

management. 

214. Although sn:all-ocale fnmily-owned and opern.ted firms are otill predominant in 

mnny dev<'lnping countrit:tJ, tht!Y do not usually meet ,the wholL· range.• uf iudust.r:io.l 

nCEidt1. \·:rwn a family firm grnws to mc.\t•t uow circumsto.ncer;;, it cannot usually 

Murray BrJrce: Industrial Devt'lopment, a Guide for Accelerated Economic 
Growth (McGraw-Hill, New York, 19(;0), I•• 158. 
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! i'•.,vidt vlJ' llt'h l(!:;lily ;;ta1·1· l.t• hvq1 1av1• .;itll U1i t, t";i't)Wth. 11ltls 1:l.ii'J'leul'Ly, au 

1:, ll a~· U1l' -.m(:I't~L'lH! ... ,,f La1·:~L" 1,ullic t·'Lt• l'Jl'i:;, :1 - i111•rcasi11gly cu1:.n;1,11 iu 

dvVt:l1Tiuc: cuu11t.1·i,:u - :w,i l~u·1•:c'.r !!iult.ir,!t-,,wi., d r,rivatt• eu1·r,urati1i1w, luw lir,nwht 

.iut1, h·.i11c tlw 1,r•.1t'L',,,Ji1 1llal n.u11at~t.::r. 'I'ldt1 lll'W ty1,e 111' u:annger, wlw i.s tho 

·,dwild :;trativt:: n:airJ.stay , ,J' J.ul,1 i L' nlJLl rJ'i vtttL' t.:·ntt•rpri n(• iu imiustrin.U r,,(,.;d 

i11i e.Lleetual L1ualiti1 ,; m1d fairly univvrc~[ll uldl.L; wl1id1 h1...• un...::s to G(:;;l'Ve the 

, 1rl1·rpri~;u• - publiL! L'!' prlvut.1: ... I11 e,,urrLl'hG with lar11:r: oceturG of pul.llic 

L'nte:-rpril,e ,, tlJc top rr.n.11:111:crf; al'c'; si;mi u1· ei vi 1 ncrvants. Tl1e rnano.g<.:r r if' an 

(·ntc•rpri ue in a Ul'Vell:pint~ country gcuorally bas a !liOl'c· cliffi cult trlSk tlw.n hi r, 

counterpart in a devc•lr 1pcd cc1untry. As a rul0 ., thl."! operation of indu::rLry in the 

mc-1rc advanced t!L)untr ieG tulu,s for 131·a11tvcl the~ <.>Xi stcncc of' the so-called uxternal 

C!CPnc•mie:::;, tlw.t i u, L•f' a "~umpl('X L)f eco1wmic uve;rhcad, includinc: transportation, 

11c,wC'r and 1vatur SUJJply, repair facili ti .:iu and availa1)ility of srar<J parts, and of 

a variety of skills rangirw fr(lm hic:hly cc,mpll~x managerial okillrJ tl1 n l:1bour 

i\11•ce: brcnwht. up in an intiuHt.ria.l tro.ditirm mul J;onsessinG at leaot a minimum of 

gu1cral and professitma.l cdueat.ic,n. The entiru iuct.itutional framework, which has 

c;radually evolved throw~hout tlJc cour1:c ur 8ccirwmic dLvelopmcnt, provides a 

f£WL)Urable clirrate for the operation m1cl gruwth 0f' the industrial Dector, or at 

leaot doeo not interf\:re wit.ii thio. In the clcvolo11ing countries, economic and 

f:l()cial cho.ngoo l1roue;l1t alwut by irn1uotdali zation :ire.· relati V<'ly rc'ecnt phenomena 

mid ar1._, accompanied by a m1mh01' uf i'r:i cti.urw and m.:1.lacljustments; many Rrnl varied. 

l,bntaclcs have still to be tJVercc1me. 22/ Tlie 11:nnager cannot always recruit workero 

with thL! necc::rnary u11dt 1 rsta.na ing uf the funct:Lorw , Ji' the c:nterprise and of such 

n:attcrn au adminiotn:i.tivc uL:eciplinc. Mc1reuvcr 1 there is 11u large body L)f 

rr:anar;~l'i.al colleac;uc.;o who can lwlp him nnlv,·· hio 1jrnblemo and correct his mistaken 

wllt·n nccconary. Ik has tu l,e hiehly sC::lt'-reliant and mur,t constantly 1 clp other 

rncmbc~rs of the nt,o.fi' to 110 trwir work properly. 

United Nations Management of Industrial Enterprises in Under-Developed 
Countries (F./314)) Sales No.: 58.II.B.5, p. 2. 
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( 1;) ~;uo.lific.:s.tions f\n· Management 

~15. While t.hf..~ abilities of managers in contemporary industrial society must be of 

o. high order,, it should not be assumed that managers must have special biological 

or 1m:mtal churacteric;ticG. OccA.oiPnally, one finds cults of leadership and 

pc-rol1nali ty in manar;ement, but none c.1f these havo '\-lithstood the test of scientific 

lm1uiry. RHsearch 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 tc, make decitdons, a strong sense L1f responsibility, 

and the necessary intt•rcst and motivation, can become good managers - if they have 

the opportw1ity to learn. The occupation of manager is of a general character and 

there in m.>ed for innate qunli ties. Nevertheless, in particular circumstances a 

manager may be required to possess a particular combination of skills, since 

managerial qualificati0ns, (e.g. technical knowledge, innovation, energy, tact) 

vo.ry o.ccording to the particular needs of the positi0n. 

2. I!l)UCATION AND TRAINING OF MANAGEMfil.l'T IN INDUSTRIALIZED COUNTRIES 

216. The syutems and methods o±' education and training of n:anagerial personnel for 

public and pr:i vate enterprises in industrialized countries are outlined below. 

Education and training is interpreted here as the more or less formal and systematic 

teaching 1,.)f managen1ent in universities, schools, institutes and special training 

centres and under programmes sponsored by particular enterprises. 

21?. In the earlier i3tages of industrialization, where there were more family-owned 

and managed firms, the families concerned generally provided their own managerial 

pers1.mnel. However, managers were also recruited from the ranks of craftsmen, 

tro.desmen or clerical personnel, some of' whom slowly rose to senior positions • .§2/ 
lo.tei-1 professionally trained engineers and accountants became available for 

nmm1.gement positions. In public enterprise, lawyers and persons of university 

education were appointed. There were no management training programmes either 

inside or outside enterprises. However, there was more time for individuals to 

learn through actual experience of managerial functions. 

'§/ Learning a trade or craft by apprenticeship is still common in some Western 
European countries, even fl: sons of industrialists who are destined to become 
managers. 

/ ... 
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(t'l..) Development of Manan:ement Education in Universities and Colleges 

:21B. In the early rart of the twentieth century, universities and colleges in many 

countries introduced. commerc-ial Cl)Urses, usually us adjuncts to economics courses. 

Crinunerce courses provided some trainine in accounting, finance und economics of 

trade. These courueo have continued until the present day. They were not 

int(:>tidcd tu provide, and do not provide, management training, although graduates 

from the CL'Urses seL'lll 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 tah:e 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 management 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 Education 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 

outside the university framework, in the form of special institutes or schools 

sponsored and operated by industrial firms, chambers of commerce consulting firms 

and professional associations. France, the Federal Republic of Germany, Italy, 

the Netherlands, Sweden and the United Kingdom each have a number of such training . 
institutes, which have the advantages of autonomy and of adaptability to meet 

rapidly changing needs. Rowever, 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 (Institute de Pr~paration ~ l'Administration des Entreprises) 

/ ... 
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!'l"!~ ,· .. ~t,tt:liu~~~- 1 1 i! .. :i.11- t,r:i"/t_,!·!;it,i~·~~~ 1il.i[1 i~l t.l.t: r:t~~t L:1:-: .~/t.O.l.'t,. 

!:'..'Lf:ai.':t~ru, t'ull-LimE' pt:, i',_•,:~:i, 11t11 tt·aehv1·~1 and :;uent lectm·erc from consulting firms 

awl urd Vtiru it i~:;. rr'h J gL.ncrnll.y t;t ac·h the Wll()lu rar1i~e ul' rr:anagcment subject:.,, 

wii-t1 ,·m1·hn.i:i; ,ill tl11.: p,1rti,,nlar w·td:~ ,if tht:l ur,t.crprisc· cPnct,rrwd. 

( 11) Gl.'rlt'r'al. Tr':>!Hl t d' i•1rma,(vmm1t. Fducation and T1·aininf; in Induotria.lizcd Countries 

,'<11. rr11t1 gc:rwrn.l iTtmJ ,,f !:.arn1g1,1~1:nt t duc::i.tiun awl t.raininr, frir larger enterprises 

iH irnlust.rializt.:J. ,_., unt.ri.1•:; iu :,11proxin.ntvly as f\,.Lluws: 

a :;t.r, 1uc uyct,•.·n; , 11' pr iu.ary and GLClmdary educ·iti 1)11 ui' about twelve: yearn 1 

du rat i, •ri; 

ft•Ut' yt~a1·:: <11' univ, t•:;ity 1.•r t! 11ll0ge i:.itudic::,, whi.ch include one 01· more of 

the f'11llui•ri1w: rhyiril~r.1.l L1L:iences, nocial sc:i l'nccsJ hun:anitics, engineering, 

1.>lll} , ,r t,wu ,v1.!;ll'D ui' profens i(.lno.l marwr,emt.:>nt. cdnr.atiun at the post-graduate 

l.evt:' l; 

01.'mt..• ,'/ti~t rn of po.rt.-t,irni• cmpluyPr- !:1pon.;u1•rid n~nno.gemc~1t training after several 

yon.rn' cmpl,>ym1.mt. a:.i a. opeciali~t (e.g. an enc-ineer or accountant); 

,,acnuti,nn.1 Gpfido.list. c,:··uro~o or neminaro in various aspects of n:anagement, 

J'l'lWidt:d b~r 1.ml.verai tiw,, and n:anagement institutes. 

/ ... 
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.1. 1'I)UCATION AND TRAINING OF tvr.ANAGEMI:11,'T IN DEVELOPING COlTh'TRIES 

222. Tlle problems of management traininr, in developing countries arc,, in the nain, 

three-fold. First, these countries generally have a shortar,e of people with the 

required basis of c1 sound, general education. Secondly, they lack management 

Lducat.:icm facilities. Thirdly, they seldl)Jtl have entc--rpri.ses in which rr.anaGers 

~an learn from gt)L1d lm-the-,j ob C!Xperience. 

(a) Coller:e Education - The Commerce Courses 

223. Some of the collee;es in the deve.,loping countr-i cc provide courst··S in 

commercial subjects such an accounting, finance and economics, in add.ition to the 

general curriculum of subjects such as languages, history anJ philosophy. They 

are patterned on the commerce course of some industrialized countries. These 

Cl)Urses provide c;eneral college education and limited preparation for accounting 

and financial occupations. There are indications that some of these colleges 

have modified their enmmcrce <"'.nun:;1=s to include manac;ement training (e.g. training 

in rr:arlrnting, work study, personnel administration, labour relations and 

administrative theory and practice) patterned on the business administration 

couroes of the United States. 

(b) Universities and Special Institutions 

224. During the past ten yea1·s some of the developing countries have acquired new 

educati.onal institutions designed specifically to provide management training. 

The University of the Fhilippineo now has a post-graduate course in business 

administration which was developed with assistance from the United States. The 

Ibili.ppines Industrial Development Centre also offers management training. The 

Ford Foundation has assisted the United Arab Republic to establish a Higher 

Institute for Management. Pakistan now has an Institute for Public and Business 

J~rlm:inistration at the University of Karachi. Brazil, Colombia, Ghana, Iraci and 

1h1,;~u.8.y ea"!h have at least one management department in a university. Mexico has 

H.l, - eai:;t 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 

management 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. wnen this assistance 

ends, the universities, colleges and institutes concerned must be ready to take 

over responsibility for management education and research. 

(c) Need for Undergraduate Programmes 

226. Since these countries need to train rr:anagers 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, particular-ly 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 statiGtical 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. 

/ ... 
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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. Teacherq for management development centres (described in the following 

section) are trained 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 Develo~ment 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 fac~lities. 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: 

- publicity 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 

European countries during the past ten yearse 

/ ... 
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229. The work of theoe centres commenced with providing practical demonstr:..,tion3 

of work study at the factory level. As it usually became obviuus that iL.provement,s 

in pro<.luctivity were also heavily influenced by middle and senior rmnauur:r:nt 

decisions, the proc;rammes in these centres have been extended t~o include senior 

rr.: 1.nagement training. They are now planned to cover the whole i'ield of i:;anagement. 

It lw s become incr1: 0asingly recognized that rr::stricting training to Gpecialists 

anJ. tu come h.~vels, rarticulorly the lower levels) does not "lmprove productivity 

l d i • d t . . l :24/ very muc 1 an that compre11ens1. ve an systE:ma 1.c prog1'ammes are 1·equ1rec .-

230. A scherr.e for a fully j ntegro.ted rranagement development awl ... upervisory 

training prol;rarr.mc is prE:,cnted in Chart I. This dues not imply that there should. 

be only one prograrr;me c,:: that one centre should necessarily supply the whole range 

of training. The purpose of' data in Chart I is to identify all sectors of the 

industrial ente1·pl'l sc for whieh traininp: facil1tiE:::, s.rP norrr.ally required. This 

L.i 1~1:Ct:ssary in order to avoid the above-mentioned la.ck ul' l:alance and l,)sc of 

t2f 1'ecti vcness which occur when training is given only at cettair1 levels ond i11 

certain specialities. It is also nece~-;sary bccau sc= ,i 1mlo.r ;:;Cl:sc•crs nf the 

indu~,trial curnmuni t.v require training facilities which will enabl.0 them to work 

their way up to senior positions. For example, a young rrnn worki.n6 in the 

prcduction field will need courses in such subjects as :production plar,ning and 

work study, to enable him to become a specialist before becomine; a rr:an:1·'<T. If 

he is competent ::rnd can receive administrative trainine and experience, ::e 't1ill 

be able to assume managerial responsibilities sooner, perhaps firGt in prcdt,etiun 

rrn.nagement and later in general rr.anagement. Industrial personnel in a d12velopin0 

country require fac:Lli ties for rapid mnbili ty and progress which traininc; can 

l1elp t0 prnvide. The kinds of training proposed in the scheme do not c0 xclude the 

possibility of further technical training and/ or education if this G; culcl b 13 

nec0:.;sary, :particularly in the case of line supervisors and foremen .. (44-4') nf 

Clio.rt I. ) 

24/ See Richard S. Roberts, Jr., Economic Development, Human [!kills and 'l\""chnical 
f.ssistance, A Study of ILO Technical Assistance in the Field of Productivity 
and ~anagement Development, published in 19b2 by Librairie E. Droz, Geneva, 
and Librairie Minard) Paris4 'I'his :publication provides a description of ILO 
assistance in this work, including a co..se study, entitled, 11 ILO Prcducti vi ty 
Hork in India 11 • 

/ ... 



CHART I 

SCHEME FOR A FULLY INTEGRATED MANAGEMENT DEVELOPMENT I PRODUCTIVITY AND 
SUH:RVISORY 'IBAiliING PROGRAMME 

LEVEL OF STAFF FOR 
WRICH COURSE IS DESIGNED 

!IDP MANAGO!ENT 
(Ow118ra, Directors, 
General M,.mgers) 

UPPER MIDDLE 1".ANAGEMENT 
(Department and Senior Section 
Heads, 'Ibp staff Officers, 
Potential General. ~rs) 

UPPER MIDDLE 
AND MIDDLE 
MANAGEMENT 
(Aa above 
plus Sect.ion 
Heads, En­
gineers, 
Technolo­
giste and 
otheri;,f!lll'­
ll!U'ked for 
pranotion) 

5, MAHAGfflENT AC­
COU11TING AND 
OFFICE MANAGE­
MEll'l' 

! 1i5. FINANCIAL 
MANAGEMENT 

16. EUDGETARY 
~ 

17. STANilARD 
COSTING 

J.8. ORGANIZATION 

GENERAL SEMINARS 
(Plann1ng, Fbllcy and Decision J.Bldng, Orga.nization, 
Economic and Human !actors, P'inancial. P.lanning) 

SPECIAL SEMINARS AND DISCUSSION GROUPS 
(Top M!u:Jsgem!,nt Problems and Exchange ·of Experience) 

SEMINARS OF APPRECIATION OF SPECIFIC MANAGEMENT TECHljIQUES 
(Work study, Coating, M!.llpOller P.lanning and Developnent, etc.) 

STANDARD GENERAL MANAGEMENT COURSE 
(~, Policy and Decision Msld.ng, Organization, Control 
of Operat:ton, Evaluation, Nature and Use of Certs.in 
~nt Techniques) 

9, FRO~ J.O. MATERllL 
~ ~ 
(Product Fbl.1cy, 
Research Design, 
Development, 
Value Anslyaia, 
etc.) 

20. PURCHASING 
21, STOCK CON'mOL 

AND B!IDRE­
KEEPING 

ll. PROOOCTION 
MA!UGrnENT 
(Industrial 
Engineering) 

22. I/ORK srorrFI 
( General and 
Special Tech-
niques) 

23. FROCESS PLAN-
HING AND 'IDOL 

MIDDLE MANAGE­
MENr ENGINEERS, 
=1CIANS1 
ACCOl.ll'm\N'IS, 
SALESMEN, 
~SUPER­
VISORS l o'P AN ACCOUNTS DESIGN 

DEPAR'.!MENT 24. PRODUCTION 

19. OFFICE 
~ 

PLANNIP.G Ail! 
CON'mOL 

25. QUALlTY CO!i'IROL 

26. OPERATIONAL 
~ 

27. ECONOMICS 

12. 

28. 

LINE SUPER- { 44. COURSES FOR 45. ADVANCED SUPERVISORY 'IBADfIBJ 48. COURSES FOR SUPERVISORS 
VISORS ARD SUPERVISORS 46. 'lRAIHER AND INS'.n!OOTOR COURSES 

IN PRODUCTION MANAGE-
FOREMEN (and IN COSTING MENT TECHNIQUES 
potent:ial 47. BASIC SUPERVISORY 'IBAINIHl 
:foremen) {T.W, l etc.} 

]:/ Any of the courses 1n these groups can, of course, be taken separately or 1n various co:ibimtions and at ditterent times, 

g/ Courses suited for participation b)r workers• representatives and trade union officials. 

PI.MT 
MANAGE-
MENT 

PREVENTIVE 
MAIN'lENANCE 
ORGANIZATION 

13. 

7, PERSONNEL ~ 8, MISCELLAHE 

MARKETING 
MANAGEMENT 

;14. 

29. MARKET 35. 
RESF.ARCH 36, 

30, SALES 
PROMOTION "31, 

31. SALES 38. 
MMAGD!EllT 39. 

32. DIBWEUTIO!f 40. 
(including 41. 
Transport 

42. Muiagement) 

33, JUlVERTISING 43. 

49, 

(e.g. Produ 
Measurement 
1'1rm Compa 
Linear Pro 
Report Writ 

MANPOWER PI.ANNI?ifa/ 
AND DEVELOPMENT 

'.mE PERSONNEL DP.PT _g./ 
~--:-:-:~--~) 

SELECTION AND RECRUUMENT 

INDUSTRIAL P:EIJ..TIONf#-7 

INDUS:II!.1£ 'PSYCHO~/ 

JOB ANALYSIS~UES 
E,'l~S AND IN ] 

~ll AND FIEA1JI.'IF7 
WELFARE MANA~/ 

INDUS'll!IAL AND lABOOR u...J-1 

COURSES FOR SUPERVISORS IN 
LF.ADERSHIP AND PERSONNEL 
MANAGEMENT TECHNIQUES 

OFFICIAD 

------
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(f) Long-Term Need for Management Development and froductivity Centres 

2)1. The smaller developing country generally has b greater need for a centre with 
, I 

\ 

a wide range of training facilities. However, other training 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 specialists, foremen, supervisors or worker~' representatives. 

Professional bodies representing fields such as accountancy, personnel management, 

work study, geoeral management 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 productivity needs of their countries, 

either with or without outside technical assistance. The need for them will 

diminish as long-term or permanent facilities become available in universities, 

colleges and technical and vocational schools. However, the flexible services of 

the centres will still be needed to fill many gaps. This conclusion has been 

reached by many industrially advanced countries with regard to their own needs, in 

the light of their experience during the past ten years. 

( g) The Fellowship Programme 

232. The fellowship programme connected with the Management Development and 

Productivity Centres is a further means of management training. Fellowships give 

staff memb~rs 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 industrializat'ion in other 

countries. They establish sources of future contact and information and provide 
·, 

much encouragement. The number of fellowships was very limited when the major 

source of technical assiff~ance funds was the Expanded Programme of Technical 
i 

Assistance. However, the Special Fund has made it possible to grant many more 

fellowships.W Governments and enterprises in many countries have generally 

received a growing number of fellows and have played 'an important part in their 

training. 

~ Sec Chapter V, para. 324. / ... 
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233. If the necessary funds become available, the Turin Centre for Advanced 

Technical and Vocational Training will provide managerial training for 400 persons 
• 

from developing countries each year. The participants will be 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 development 

institutions and senior managers from the more important enterprises who ~ay 

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

( i) Management Development for Public and Private Ente1•prises 

234 .• The preceding section dealt with the more or less formal functions of 

management ~raining. 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 society, on the development of the manager. 

Indeed, it is now commonly recognized that one of the n:ajor obstacles to 

industrialization in developing countries is that people are generally unac4uainted 

with the pattern of industrial living and working conditions. Transition from 

rural conditions and from more individualistic or srr:all group traditional 

occupations (such as farming and home crafts) to u~ban 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 managers who must be recruited 

among individuals without industrial experience. However, one of the important 

requirements of a modern industry at any stage of its develoP.ment is that all its 

personnel, managers and workers alike, must continue to learn throughout their 

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

~ See Chapter 5, para. 336. 

/ ... 



l•:ugl tnh 
l'nt~t• \Jh 

pr1 11'1'trn WhP1•1•l1;v nn 111,llvi,lunl h·n1·n:: t!u•1•ufll itm~•1· n111l , 1Ult•1· 1lll't'1'l h'll, l'l\-\l11•-,1, 1t 

1'l\l•t'rlt.•u1.~t' nnl t•,ut1l.•1111•t• t'1·,·m ,,tl\1·1•:: .. 

t,I) i;:mn;~t'lllt•nl l't•v1•t,11 1tn,•11l tn l111l\Wl l'inl t /,1•1l t',,unt 1•i1•:: 
~~~-~,i;-.,_,_..,~..,.~:.,.._,,_,.:,,o,;-:,,1Qot.'R"' .. ~t~"f-l:..'<'<Y· ~-:w;r::-;i.1•r-s.-r::<--. ,.-;:--.,,_~·=~•~"1'>:>:,~~~ >l::.._.,_.,,w,-,..~ 

huv1• 1'1'l\:d,lt•t•nl1l1• l'1•l1•Vntl\'I' t,· ,lt•\'c•\,·1 1 illf'. 1'1'\lldt'it•:;, 1a1·l i1•11\1t1·l,v n,; tl,t',\ tl1'1lllit•t• 

lnt'f':1•1' p1t1li1' nnd pl'ivntt• 1•r·rm1t·nti,·n:,. l\ 11inid1•1·:ihl1• 1.•l'l\1t•l t:: ,l1·Vt•l1•d \1 1 tllt• 

wlit•n tht•y 1•n1·n1.~v l111livt,h.11tl,i wl11 1 lm\1' ,lll::l lt-l'l :,\'111 11 l. lh 1Wt'\\'t', th1· 1rnl11 '"1't'k 

,,t' i,knUrt1.•ntivu lnkt•:i J•lm•t• lnt1·t·, Wht'tl ll,1• ,1w1llt l1• •. ,,r lilt· !'t'l':t1 111 !mv1· h·i·u 

m,w,,,, t.,, a 1·:•,:lt i,111 ,,it. n hl1!ht1 t· h'Vt•l nt11l tnlw:: 1111 11 ll1\·1· l'1111t.:l 11•11::, n1:1l 

rc{\pprn,1.::nl. 1•t' llh: qnnlit'Ll'fl.t,i,,tw ln tllt•rt•t\1t•1• u1•1•1·:,:1iwy. 'l'lll' t\•ll1 1winl', !:; n 

,.·1·1:.n1,,n 1nttt'l'll 111' pt•1•1~t'1•:H1 t\q• nn ithlt,·i,hml \,·t11• l1t•1•,·m1•ti n t1HIH\.f,t•1·. lh· l 11•t\lllH 

ii:: ln,hint.rinl ,'1\l't't't', n.t'tt•t• n \t.lllVt't':,i\y nlt\1'11.ll,•11, n,: n nrt•t•lall:d \1'•1·:. in 

t•111·ini•:•rtn,, H\'1'1•1111t inr:t 1•t·1•111111t1t•l 11 1· n:nt•\l..1•l itif:). :\t'lt•l' !'.-tu• ,,,. l'lv1• y1·nt•::, h1• 

h•1•1•m1•e~ n. •:1q 1t•1•vi:,1 1 r in id:: :11 11'1'lnl\:1,l l'ivl,l nn,l nt'lt•t' n l.'urt!t1·l' rtv1• t,, lt'll 

~·,nt•::, h1• h•1'1'lllt'· rm1Hr":t'l' 1 11' llln .kpu·t1:1•ut. lt' 1\1· I:: ,\t•::till1•d t\1t• l't','l:!1•ll1 1ll t,, 

A t'tTl't't. , 1t' ::·minr:t•t::,·nt d1·vd,·1u:1•11t a~•tlvll11•:: In t'ir:it ,'1•\it\ll'lvt: 1•x1•t:q1lll'yt111~ 
1h•1~1•t•t•i: 1 1 l' i111hwtt'inl L·nt t.,11 (l'hllt•, i•1·m11'1'1 l!\1' l•\·1l1•t'}\l H1•1•\ll 1 l L• , l' ~l1•t"1:rn1~·• 
\.ir1•at I,t·U:d11, l11diu, lt.dv, ,1nprn nn,l th1• llnlt1·d :;lnl.t•:: 1 ··11l it lt·d P. Vl'h::L..!.!!L 
}l11'ttl'l' ~1mm1·:,·r(1 w~w ,'l'l:q 1 ll;·il :u1,l 1t1t•llr!n•1l l 1y t!:,· N:iti .. tinl l:1d1t:lrl:7!'­
l\1t1t't•t'11u~~-l\~•:\.r,l, :1,t·1' l'm•!{ ,\\'t'l\\\t', N,,,,. \\·t'i, ~'lly, lll \•le 1. 



-, -- - ( 

E:11gliah 
Pn~P 97 

,trntl l 1'11.:ttl lt1ut1 l1t•1.'1.'lllt' 1-w111~1·nl, 1·atht't' tlmu t'l't·,'Utl i~'.t'\t. 'l1lw i.h•trt1t'i1.•nt.hin ut' 

t!lt' trnilllllr': Hl\\l 1h•vt•l1. 1rmt•ut 1n'c'1.t:: 1.1l' t'H1'h i11dlvldwd lti l't'li:i:t,t•1.1 t1. 1 tht• tit'lt1 L'i.i1.1u 

,,t' 11:nwq.~t•1ut•nt l't't'::1. 1m1t•l. :\t. h•t,t, t h I:: I:: n \'1• ... 111it•1·id lvt• \'t nt.ut·t· 1111 Utt' l'H.l't. l)t' 

lilt• i11dlvl1.lunl 1111d lit:: 1 11'1 1,mli:.'Ht !I'll. Jt l11v1 1 h 1 t•t1 ,i.t•1.•idtnt-~ di l'1.•nJ i:rU1.• ,kv1.•h11unmrl. 

, 1l\l1•1.•t,lv1•u mid l.llt· mvrnw \1 1' nd1t1.•vl111,~ tht•m. It 1•1•1tHL:r1•u nunlyni:, t)t' pl't'fll'lll, and 

rn t lll't' 11t•t•1ln 1\11• t1:muq.i:1•1· lH l t•t•1·:1t 11mt•l wt tldn tl1t• t•1it.1•1·vl'i :,t' • 

. ·~r,. 111 1.lt•vt•h,piug 1.'1•unt11lt•:,, tllt• 1uumgt'l' lu t'u.1.•rd with n11 u1 1hL1 l utl'\lf'.t~lt• i\,r 

,h•vt'l1 1rm1.•11t. rl'h1'l't' l n H ln1.•k 11t' t•xpt•t'it•Jh't'd PPlli.111• u:n1mgt>l'H t.\, gui1.lt· ll:ll!l, lw hun 

t't·Wt•t.' pr1 1t't•Ut1lt11mJ l.'l\.llt•~w.\tt'n, lw luw l!t.t..lt• 11ut,1J:11lt~\l mnt1.:•rinl u11d lH• l1n:: l't•wer 

lh'l'lt::, 11t• t'Xnmpl.1.•ti rw I\. t'1't't•1·c•ut•t•. ;\t. tl1t• :1n111t' timt', hi ~1 t,lnl.uu nwl autl101·:I't.y are 

\'t'I'.\' l1!1J;l1, mhl 11\:; t•lllt•t'l't'ltit•, iu~·l\llliHg !du :,\ll'1't'1ll11ttLt•t..1, t'ull;')• t'X}il't'l, him t\) 

ll:Hl\l\µ;t' \'l'll:lW'lt'llL1y. lk I;: llll l1n'tll'l'Ul'lni w'il,ll HlHllHt-rl11g tl'tlll'l'U, dt•Vt•ll 1pir~g 

1'11l ll'it'tl null 1Ht.'illl 1d11 nud btwl ... • t,rgn.111~.nt.lPiu:, -tlmt. hiu \,wu 1h•ve.lPJ.1lllt.'llt tu uvgll'<''l,t.•d. 

1Pllt•t1t 1 dl'l''WIIBtrnwt1n 1m:l.u1·nl ly l't1ndlt.it'll h.lm but 1•L'l.t•t1 111 tllt• Wl'l111g dlrt•1.rl-iPn, 

mnltl11g h Im \•ynil'nl. t'iw nd1l! t.:l1 11ml p1•1.,ld1•m l n t.hat, muuo.gt•r11 in dt•vpJ.l,11·t11i--: 

1•1,unl1•lt.'tl Hl't' 1t'm1 t1H'l.i'1t 1ll t.1.i lit• tWlt.>t''l,ed ul\it't'i.lvt•.ly. Pn:t.1·l 1ll!\.gt\ u1' lllll' kind l)l' 

~llh1t IH'l' l,t'tt'll p lnyu t.l1l1 t,.1:1·t•nt a vn1··t. in t.lw lr n.ppliint.mt.•nt.. A rt•lo:t.t•tl irrl1l>lt•m is 

t.ht• rnyt.l\ t lmt mnW\t?:t'l't: d11 nut. 1•t•n.Uy llt•t•d uuy 11m·llt1u l.nr t•t1m1wt.t.•nLH.', but. uuly 

nut.111,1'\ty f\l\ll. pL,wm·. WllLlt• 't.t 1t•lu\lN:1.l. fun1.•t.lLi1rn, likt) tlwt1P nt' un t.'llg.l.1wt•r al't' 

L'1111 ti1 dt•1•t1d d.l. .t'fl cu1 l., rnmmgi 11e: l n t.lltiuglrt. t.l) bt• n idmplt• Lauk. 

, 1 ~·r. 11\Wt.\mntt'ly, t.llt.'l't' m•t.i rnn.w.lly p1rt.t,nt.Jnl1y Ol11llpt't,t•ni.. ll!UlH\gt•1·n nvn.llnl•lv. 

'l1lwy 1\1·t~ l ,wnerH (11' nninl l , mt'ulum t1.11d .lnrtw mrt,l'rpr1 tlt'}1 l 1r mt~mht"l'l1 P:t' l 1wnf'l' n' 

frnn1.l.:lt•u; t.ht:'Y a.rt•, 'tli m1 i.m~rt:•auiu(-l; t.•Xtt::n1t, yom1g uwn wit.b t,r.t.•1wrnl PdUNtt.ion n.ml 

lt'L'lml.t•nJ trn:Lulng ;Lu t,til.'lmr,.ll)gy, i,ieel)\mt.lutt,, t.Yl',l~. , wlw l>t.'Nllll\:.' uvo.11ublt.• t'o1· 

mimu1:i:tJrif:d. plHJi'ti1,1w 'in ·Lht• mum.i way nu i11 th~ J.11d\rnt.x•i.n.li ~~~d couirt.:i:•ltio. The 

qut1~Jt.i.('1u ,1h'lch ar.tnt.•u :l t1 lww ·t,li noui u·t. t,ht)lll t.l\ lWC!lllllt• tru.l1wd. 11.'h~• Mann~Wlnf'tl't, 

l>tivt~ hipment aml t1'1)du~t 1. v:l ty L!mit,rt• ti tl.l:'P, o.t. ] 1•u.t, t. in pr·inci.r)l\~ ., t.ln • bt> nt ~1~)urct.~ 

llf nirniot.mH'P• 'l'lwllP t~t•ntrt-o L1n11 nlnu iui'.ltwlH,!U tht· dl'Vl•l1.~tmt:1nt. Pi' 1,rni't}osioual 

mirnu~t•mt•nt. HtWlh'lntlmw, Uutr.P dt•velnpinH \11nwtri1:.n1 nlrt•f.idy he.VP L'lH',·inllt.1.•c.\. 

nl11' it.''lll'tl ~m\ 1 1\ nu Pt•t·t:nmwl A~HHh·lut io1w. Ht.}WPV('r, thny altllJ tH..!tid mn.ung1.i1mq.1t. 

instit\1ti1.mn m.h1h tu1 l\ 11 Bo1.~lt.')ty i\)r AdvanNm1eut of' Muua.gt~mt.Hlt-" wit.h <.'hapt.e:r~, 

in Yal'iO\Hl otH''torn whidl p1•uv.idP "llo it, yt.>urtwli'" opptn:tunit.lea toward 

I ... 



English 
Page 98 

establishing management as a competent professiono 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 governments. They also generally need much more outside technical assistance 

of the type which many of them are now receiving. 

(1) 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 indu~trial 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 

earl1.er 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: higl'ier 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 f9r the long-term supply of 

management knowledge and personnel. Formal educational institutions (e.g. 

universities, colleges and vocational 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 mar.agerial personnel. There is evidence that 

this leads to an improvement in productivity. The curr~nt 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 thelr 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 

242. 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. 28/ However, only a few countries can claim to have 

an adequate network of educational and training institutions capable of meeting 

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

will have to take advantage of facilities available else·where both in the regil 0 ,. 

and in the industrially advanced countries • .22/ 

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

'?t./ See Chapter 2 of this report. 

'2E./ 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 

dP.gree of specialization required for the trainee. In general, the available 

experience indicates that trainees sent abroad are generally a higher level 

personnel seeking either specialization in particular fields or comparative 

experience in various institutions dealing with certain basic problems. 31/ 

Trainees haye been sent to the developed countries generally when there is no 

alternative, namely, training in the 0ountry 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 
11 32/ or uneconomic.-

244. 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. 

245. 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 regi~n • .221' This situation 

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

United Nations Report of the Study Groups of Mining Engineers and Geologists 
sr/TAo/sm.c/27, para. 4 and also ST/Tt.O/SER.D/59, para. 60. 
United Nations, The United Nations Development Decade - Proposals for Action, 
(Sales No.: 62.II.B.2), t~ra. 36. 
Colombo Plan Bureau: op. cit., p. 241, 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 frcm placement of trainees in uther countries of the region which have 

o.deg_uate facilities for training, serious consideration has been recently gi.ven 

to establishing institutions to serve groups of countries in the region or all 

countries in the region. Such institutions very often Llater 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 countrie::: _· 1· e n:u .. n feature o:t' 

training in regional institutions is the adaptation uf a 1.,.i.d.inj_ng programme to 

suit local needs, a feature which is too expensive 11nd difficult to obtain in the 

case of individual training in the industrially ad,.·anced 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 plannj,ng 

techniques in economic and industrial development. 

A. I~"TRA-REGIONAL CO-OPEP,ATION IN '..cRAINING 

247. Various bilateral and multilatetal programmes of technical assistance have 
I 

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.~ Some of it is planned under the 

regional plans of co-operation and sc.:::,.· i.s spontaneou;~; anG. privately financed. 

The programmes of technical co-operat.icn of tne United Nations assist such 

countries in this field by both financing selected trainees and assisting the 

countries in establishing the training institution itself.12/ In the Latin 

American region, the co-operation by organizations in Colombia (SENA), Brazil 

(SENA.I), Peru (SENATI) is instructive. The ILO has played a significant role in 

assis~ing ttie activities in those countries. The Marine Diesel Training Centre 

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

students from other parts of the region. 

'l!:±/ 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. 

35/ See Chapter 5. / ... 
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248. The regional economic commissions of the United Nations ~re actively engaged 

in sponsoring regional co-operation on all matters of economic and social 

development. 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 Special 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 policieG 

and formulate development programmes. The United Nations has also been active in 

establishing, with the assistance of the Special Fund Technological Research 

Institute i.n. Latin 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 trainins 

researchers, technicians, etc. Technological research institutes are being 

established in ·a number of countries mainly to serve the needs of individ~1al 

countries. In the African i~egion, plans are being made to establish industrial 

research and development institutions.on a sub-regional basis! 

249. The Asian Productivity Organisation, established in May 1961_, has developed 

other forms of intra-regional co-operation with a view to up-grading management 

nnd techntcal skills in its member countries, such as study missions and training 

courses for which developing countries of the Asian region have sometimes acted 

as hosts • .2§/ India, Pakistan and the Philippines were some of the host countries 

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

participants from national productivity centres in 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 plannL1g. Thailand 

2§/ The following countries are memb•,rs of the Asian Productivity Organisation: 
Republic of Ghina, India, Japan, Republic of Korea, Nepal, Pakistan, 
Philippines, Thailand. Other Asian countries ar~ also eligible for 
membership. 

/ ... 
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w:1s 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. 'Ihe 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 conV nent, represents an attempt to extend intra­

regional co-operation into fields other than the actual provision of training.Li./ 

The Centre is being set up in response to a resolution adopted by the Seventh 

Conference of American States Members of the ILO. The main functions cf the 

Centre will be to carry out research and organize 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 assista,nce 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. 

251. 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. 

J1/ An International Vocational Training Information and Research Centre (CIRF) 
has already been established jointly by t4e ILO and the Council of Europe in 
Geneva, Switzerland, to serve the countries of the European region. The 
Organisation 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-operation between CIRF and 
CINTERFOR. 

/ ... 
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TABLE 3.1 (cont'n) 

Name of project 

Regional seminar for high-level 
labour administrat9rs, held 
with assistance of ILO 

Travelling seminar for senior 
management from private 
undertakings, held by ILO 
in co-operation with ECLA 

Location 

Freetown, (Sierra 
Leone) 

Central America 

No. of' 
Countries 
participating 

6 

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

No. of 
Personnel 
participating 

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 pace 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 t'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 Wldertaking. Financial assurance over a period 

of years is necessary and should not be affected by the fa:!t 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. 

I .. I 
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(iv) The trainees from various countries participating in a course 

should have similar basic qualifications and 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 traineesr 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 planned acti.vities 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 organizations. 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 be borne in 

mind, however, that all these are interdependent, both at the planning stage and 

when the p~cgramme is being implemented. 

255. :r::etails 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 

vocationBl 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 Training (Geneva, 1962). The two 

organizations have reproduced these recommendations in a joint publication which 

is being sent to the Governments of their member states. 

I ... 
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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 tecbnologic&l research 

and experience gained in operational activities and will facilitate the execution 

of both national training programmes and international technical assistance projects. 

It is envisaged that thene new standards will cover, among other things: 

(i) Employment objectives and manpower organization 

(ii) The establishment of vocational guidance tests in a number 

of developing countries 

(iii) 

(iv) 
(v) 

(vi) 

The preparation and use of audio-visual aids 

The construction and fitting out of premises 

Equipment for training workshops 

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 management education at various leveln 

257. A substantial programme is foreseen for the preparation of standards applicable 

to training in given industrial sectors. It is intended that these standards 

should be based on: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

the identification and selection of functions and key occupations 

in the industry concerned 

the determination of the qualifications they require 

the determination of the content, duration and conditions 

of training for these functions and occupations 

a study of the organization of training in the industry 

a study of participation by employers' and workers' organizations 

in the preparation and implementation of training programmes. 

It is envisaged that during the next five years, this.programme will cover the 

chemical, textile and metal working 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 

(ii) the typology of research laboratories and institutions. 

I ... 



-1:mg;.t;:t"t,Xl ·" 

Page 109 

258. A substantial portion of the operational programmes undertaken by the 

United Nations system, is devoted to the training of technical personnel for 

industrialization. 38/ This programme, which goes back many years, has grown 

rapidly as a result of the increasing demand from the industrializing countries 

and the development of the various aid programmes. The volume of the action 

involved is illustrated by the fact that, as of 31 October 1963, sixty-six projects 

approved by the Special Fund since its establishment were in the specific fields 

of technical education and training and management development for industry. 39/ 

The Special Fund allocations for these projects exceeded $60 million. 40/ 
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 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

Educational planning 

The establishment or development of national training systems 

The improvement of standards and methods 

The training of teaching staff 

The establishment of engineering schools and specialized 

technological departments in universities 

(vii) 
(viii) 

The establishment of management education and training facilities 

The establishment of institutes of metrology and standards, 

mechanical engineering, and other research institutes 

38/ 
39/ 

4o/ 

(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. 

See Chapter 4, paragraph 300, 

Excluding, for instance, technological research institutes, agricul·t.ural or 
public administration training institutes, small industry service institutes, 
telecommunications and civil aviation training establishments, general 
education, manpower planning, etc. 

Special Fund, The Implementation of the Programmes Approved by the Governing 
Council at its Second Through Tenth Sessions, (SF/L,92), 3 :cecember 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 

region or continent which are faced with the same problem. 

260. Technical co-operation within the international programme for the developing 

countries takes.different forms but generally combines the services of international 

specialists, the award of fellowships to national specialists, and the provision 
. . 41/ of equipment for demonstration purposes.- A particularly important contribution 

to programmes for training national officials and for the further training of 

technicul ·personnel will become possible in the next few years following the 

establiobment of such bodies as the regional economic planning institutes, the 

UNESCO Institute for Educational Planning in Paris anQ 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 it 

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 international organizations, 

including those prepared for such meetings, constitute an important source of 

information for the organizations themselv~s and the technical assistance experts. 

262. The increase in operational activities financed by the Special Fund has given 

rise to a considerable increase 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 avoid 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. 

41/ For details see Reports of the Technical Assistance Board to the Technical 
Assistance Committee for the years 1960, 1961, 1962 and Chapter 5 of this 
report. 

I . .. 
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VIII. TRAINING POLICY AND IN:CUSTRIP.LIZATION 

263. Training policy can 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 industrial development and the prevailing 

position of the educational system. 

2G4. Tµe situation in developing countries is characterized by low levels of skills, 

inadequacy of the funds for education, and training. The situation, however, 

varies widely: in countries with primitive economies to those in which industry 

bas 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·tbus, 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 o.etermining 

a short-and long-term training policy. Such analyses include estimating needs for 

technical personnel 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 training objectives and the resp~ctive costs of the training 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 as immigration> training abroad, training by foreign 

companies, international or bilateral tecbnical assistance). Other measures will 
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include those such as systematic organization of work, raising productivity, 

redistributing functions, increasing worki~g 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 Eecond category of short-term measures would be designed to improve the 

effectiveness of existing training systems. Some 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 

where 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-ordination 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: 

(i) The structure of the training systems, their geographical 

distribution in the country and their capacity in relation to 

short- ond lcog-term needs 

(ii) The volume and distribution of training expenses particularly in 

institutional systems of training 

(iii) Wastage and drop-out during training 

(tv) 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 partictu.arly 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 industrialization schemes and the limits of available resources, 

between training for the v~rious levels of qualification (skilled workers, 

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

I ... 
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desirable for these countries to devote particular attention to determining the 

priority to training programmes with a multiple effect, nan;ely: 

(i) To the training of trainers of teaching personnel in institutional 

training systems, and supervisors and foremen in industry; 

(ii) To the training of persons in key functions such as management, 

personnel maintenance and repair services of lower and interm,:•tUate 

level supervisors, etc. 

(iii) To the development of systems of training young persons and adults 

who are already in employment. 42/ 

(iv) To the establisbment and development of programmes of f·urther trainin_g 

(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 E·ducational infrastructure and of some 

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

(i) The extension of training facilities to the pop~lation as a whole, both 

for the initial training of young persons 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 requirements 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, ,rith a view to adapting training 

methods and programmes constantly to the prospects of industrial evolution. 

42/ 11 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 is small 
compared with the potential 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 
C€ntres, ... 11 Lewis, .A. W. "Education and Social :Cevelopment" UNESCO 
International Social Science Journal, Vol. XIV, No. 4, 1962. 

I . .. 
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IX. RECOMMENDATIONS 

A. FOR tEVELOPING 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. E-1aluating existing training facilities in the light of cur1·ent 

and estimated requirements for technical personnel at all levels, from 

workers to engineers and management; 

2. Review of the 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 

4. The impro,rement of existing training systems with regard to: 

(a) administrative .organization and co-ordinat:ton e.t the national, 

regional and local levels, particularly as regards the links between 

the different training systems and the link's between the authorities 

respcnsible for training and those responsible for education and 

economic development 

(b) the structure of training systems and forms of trainj,ng, their 

geographical distribution and their 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 I ... 
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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 m~nagement, 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 

industrialization and have already developed their industrial and educational 

infrast~ucture, 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 ana 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) tbe 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. 

7 ~ . 



~rprorr:i­
English 
Page 116 

7. Following measures are suggested in connexion with the training of 

management personnel: 

(a) the development of university and college management education, 

both post-graduate 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 offer comprehensive management training for all levels 

of management and to cover a wide range of industries, including 

small-scale ente1•prises and co-operatives. 

B. FOR INTERNATIONAL ORGANIZATICNS 

273. It is evident that the existing programme of the United Nations and the 

si:eciolized ager.cies in the field of Industria2. :Cevelopment, 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 particularly: 

(t) employment creation in relation with industrial development 

(ii) factor.s to be considered in determining what choice might be 

necessary between employment 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 

I . .. 
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(d) changes in the occupational structure of the labour fo~ce 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 and with particular respect to such aspects as: 

(i) 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 

rrenagerr.ent development 

(i) the establishment of inventories of train:tng insti tut-ions in 

selected fields of industrial development 

(j) the assessment of needs for technical education and vocational 

training in selected industrie8 

(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 s~ecialized ~ersonnel of all 

grades in the developing countries in such branches as meteorology, 

telecommunications and civil aviation 

I ... 
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,·1 -· The entablishment of standards and models, with a view to faciljtating the 

the implen:entation both of naticnal training schemes and of international 

t0chnical assistance projects, on such subjects as: 

(a) employment objectives and manpower organization 

(b) the establishment of vocational guidance tests in a 

number of developing countries 

(e) the preparntion and use of audio-visual aids 

(d) the ~onstruction and fitting out of training premises 

(e) equipment for training workshops 

(f) baoic equipment lists for teaching and practice laboratories 

(g) cudes of practice for various industrial sectors 

(h) training in given industrial sectors; and 

(i) guide to management educetion at various levels. 

;. The establishment of recommendations covering such problems as the 

planning and design of prototype testing and research centres and the 

typology of research laboratorier, and institutions. 

4. Operational activities, 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 proje~ts involving advice and/or co-operation in the 

plannine, establishment or development of nystems, programmes and 

facilities for technical education, vocational training and management 

development for industry and the provision of eXIJerts, fellowships and 

equipment as necessary. 

I . .. 
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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 prograJTunes 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 b:y· the technical 

schools, institutions and universities. 

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

fro:'."•:: region to region and from country to country. Therefore, estimates 

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

(d) There is lack of data on 11 drop-out 11 rates at various levels, the 

present flows of students into variou8 Lypes 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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1. 

Th<.: l0Hc1· l'Dt'i mn tf1 rr'ft•rn l.n hir1:hcr tra'ini 11g hi non-university institutions. 

Irwlulh~s thv L'l)f3 L of bun1·dint~ 1'·1.d.li ti(,:,~; (ft.:i1' l/7i of pupils in Sierra Leone), 

Cont nt 0111: ventrl' whid1 wti~, C'OJWi\'.ler<.>,l fur too high. 

The Tul\yo Cunfl'l'Pn~e 1.m the:- Korn.eh i Plnn 1.mvim.\(\t!S the following cost ratios 
1\)l' l'("\'Urring L'os1..tj pl'l' pupil and ,.•api t.n L cus·l.t. per pupil-place in pri.mery, 
t~Cl'\.mdory and hic:hcr {~ducution respcctively: J. (primary): 5 (secc,nc.e.ry): 
15 (hic;hf:'r). 

tJNEf3C,"', Nc>edn of'_Anln in Primnry Ed.uca1i,£!l, Er.lt1L1 u.·0ior:al Gtudies and Documenl.s, 
Nu. l1 l, lS')C1l. Tnrgrd,; i'c1r l~~dO. 

Inclutks adult t"'utwaLiun. 

i'. ·--,1ll'rnt.inc cui~t :: only. T1w luw LH,t:irnai (' :in i\)r induntriul training - the lrit":11 
f 01· ngrivul turn l. 

(). 

10. 

11. 

l •".l 
c.; • 

13. 
14-. 

Inc.ludl•i; :JQcondury tct~chcrs I trai.nlng. 

Estimates from duta in La Etlucacion, Union Pnnmne.cicana, 21-22, Enero-,Tunio 
1961. 

UNl~SCJ estimate - UNESCO/ED/CBDES/18. 

Construction only. 

Middle schools - includes equipment. 

This refers to the average annuo.1 cost per pupil who completed a six-year 
primary course. La Educacion, Union Panamericana, 21-22, Enero-Junio 1961. 
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: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 4.1, and on the basis 

of the number~, 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 ~han industrialization or any other 

e1ucational 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: 

!I 

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

scientists, and three years for technicians; 

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

recurring costs.Y All other recurring and capital costs for the 

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

table 4-.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 1965 have not produced. a 

Report of Meeting of Ministers of Education of Asian Member States 
Participatin~ in the Karachi Plan, Tokyo, 1962, p. 68. 

I ... 
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p:ro-:ro.ta 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 ~£ 
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 1960 

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 employmerlt 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 

period. 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 late:r years. The total capital C'1st 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 bP­

smaller than the fifteen-year capital cost indicated in table 4.2; 
{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 assumpt"ion; 

(g) it is also assumed, for the purposes of the estimate, that the total 
' 

number of technical personnel wi~l complete their training in the new 

institutes established at the beginning of the plan period. 

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

table 4 .2. 

I ... 
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TABLE l~ .2 

Cost c::if Hir,her-Level Ed.Ul'ation for Gcientists and Enp;ineeEE_ 

I. Number of Sc.:hentists, Engineers and Technicians Assumed to be Re9uiredg/ 

Asia Latin i\meriNl 1\fricn Total --
Scientists and Engineers 260,coo 110,000 30,000 i,co ,cco 
Tcchnicic"ns 630,coo 290,coo 70,000 990,000 

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

Asia Latin America Africa Total - ---
15-year recurrinG 

cont.: 9157 l152 3(;6 ;_i ,175 

15-y~ar capital cost: lc:6 --- 111.J. 170 l~82 

15-year total cost: 1,155 966 536 2,657 
-· -

281. The estimated cost of $US2.6 billion for the fifteen-year period appears to 

be considerable. However, this would BJT1ount to an annual expenditure of iK~Xlil 

approximately $US177 million for a~l the developing countries which, in itself, 

may not be substantial. In any cas~, 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 COSI' ANALYSIS OF TRAINING 

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

training systems and methods and thoroughness in trnining. 

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 

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

I . .. 
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undertake spccifi1.~d ,iobs at a given lt?Vc2l of efficiency whutever the training 

"route11 by which ho rearhed the t.erminn.l. In practice, the quuli ty of training 

given under alternativa training routes to the so.me "terminal" point may differ 

widely. If the hie;hor quality tra.ininp; c,,stt, more, then < • .'onsideration wiJ.l have 

to be given as Lo whether th(' extra qnnli ty is wor'l;h the extra cost.. It is assumed 

in the chapter thut 1.111 trn.ining courses can be.: adjusted to the quality required. 

In other words, jobs cnn be unnlysed and. brolcen c1own into component nkill elements 

necessary for the job and that training courses co.n be designed to inculcnte this 

precise set of skill elements. In this regard, the Turkish Five-Year Development 

Plun states: 

11 ••• 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 Lobour and the trade 
unions should. be established in th:ts rt'}spcct •.• " 3_/ 

The skill elements required will depend on the productivity and technology· which 

are required in the job. Thus, a tool-maker using "old-fusM.oned" techniques will 

:::equire "up-dating" or retraining if he :i.s to c:ontinue as a tool-ma.leer as 

"jechnology advances and the skill elements required of a tool-maker change • 

. 284. Given these assumptions, it is clear tha·t systems of training should use those 

methods which minimize their costs and that those systems which cost less should be 

t1;radually 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 

::,lanned to graduate from each training "terminal" • 

.285. This problem is relatively simple analytically, although there may be some 

:.,rocedural complications in identifying the various cost elements. Each training 

3ystem should be costed o.nd compared on the basis of the cost per successful 

truinee, 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 establ:i.shments in the sume country. 

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

2,/ Turkish Rei:,ublic, Prime Ministry Sta.·te Planning Orga.niza.ticn, Firs·t Five-Year 
Develot•ment Plan, 1963, 1967, Anli:.are., 1963-1967, Ankara, 1963. 

I . .. 
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training establishments, pedagogic techniques, length of training peri(Jd, where 

trainine is given (in a centre or in nn enterprtse, for example), whether training 

is part-time or full-time and how such training is distributed over each day, wePk 

and year, and the selection procedures nnd past experience and qualifications of 

trainees. 

286. Such comparative analysis should seek to establish, for exrunple, whether an 

npprenticeship system with fifteen apprentices to euch instructor, using progrrumned 

learnine; techniques over a period of two years, would not result in lower costs per 

successful trainee than other apprentice systems leading to a given traininu 

"terminal". It should seek to establish whet.her the scale of truinina would not 

have to be larger than a given size for most economical rcsultr., thus leading to 

the recommendation that smaller firms should co-operate in training or thnt spcciol 

centres should be set up which are large enough to provide training on such a scale. 

287. The costs can be traC'ed 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 sucC'ess 

ro.te of trainees, the length of training and so on. A standard method for costing 

the training of apprentices was recently developed by the Personne~ Management 

Advisory Service of the British Ministry of Labour, in co-operation with the 

British Association for Commercial and Industrial Education (table 4.3).!U 
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 course. 

'l"hese aggregate "yearly" costs should be added and the total divided by the number 

graduating from the course concerned.2/ 

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 bad they been workine, instead of learning. This is the "real cost" of 

'!J:./ BACIE Journal, London, Vol. 17, No. 3, September 1963, pages 102-104. 

i/ A slightly more elaborate method will have to be used if the apprentice 
intake is rapidly gro·wing. 

I ... 
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Expenditure 
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J\onr0ntice 
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•r-1 0 ro ~ 
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£. £, £, £. ,c 

Wue;ca nnd Salaries (taxable) 

(u) J\ppren'Lices - for time Gpcnt in works :.md offices 
and ut c-ollcc;e or eours0s . . . . . . . . . . . . 

(b) Ins truC'tors-X· - full-time or part-time (foreman 
or er 1.ftsman undertaking other duties) . . . . . • 

(c) Clerical and administrative - to include 
allocation of truining and/or personnel 
department effort . . • . . . . . . . • . . . . . 

(d) Statutory and social - payment for statutory and 
ummul holidays, national insurance, and company 
contribution to pension scheme . . . . . . • . . ' . 

Total Cost for Wages and Salaries . • . . . . . . • . . 
Maintenance of Training Centre or Defined Training Area 

(a) Rents. • • • I . . . . . • . . . • • . • . • . • . 
(b) Rates and taxes . . . • • • • . . • I I I • • • I 

(c) 
\ 

(plunt, Depreciation of fixed u.soets buildings, 
e-tc.) . • I I • . . . I . I • • . . • . . • • • • 

(d) Light, fuel and. powei" • I • • . • • . • • . • • • 
(e) Indirect labour costs (e.g. shop labourer) • • • • 

(f) Maintenance of machine tools . • . • • • . • • I • 
(g) Maintenance of other equipment of a capital 

nature • • I I • • I • • • • . I • I • • • . I I • 
(Shop tools, fixtures, 
and materials, etc.) 

furniture, equipment, 
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TABLE 4. -· ( 1'0:1ti11ucd) 

---------~--------------------------------

Jt•n,·r iptiun 

-----------------+--+--!-~----
(h) . . . . . . . . . 

(Tro.ining mo.t.criul, 8tatiunery, e l.c.) 

Total Cost of Training Centre or Area ... 

III. R(•crui treent untl 8L~lc~'tiun 

J\u.verti~1ing of V'..l.CCl.t:\.!ies, apprenli::eship brochure, 
s~hool visits, selection processc~; (incluuinc; cus l. of 
intervim-,ine;, tes Ling, t:'ntert.o.inmenL, t:!t.c.), travelling 
expenses (of crrndidates and staff) ....•..... 

IV. Fees 

(a.) 

(b) 

Fees paid to technical colle~es, etc. 

Cost of external cournes und ~duc:J.tilmal visits 

Total cost of fees . . . . . . . . . . . . . . . . 
V. Awards 

Boolrn, tools or prizes, cost vf pri·ze-givinB ceremony -
parents' Jay, etc ••................. 

VI. Fringe Benefits 

Cheap canteen meals, subsidized travel, apprentice 
association, sports ancl recreational o.ctivities, etc •. 

VII. Acccmmcd:ition 

Cost of lodgine allc,wances, provision 01" hostels, etc. 

VIII. Donations and subscriptions to external bodies for 
traini.,;g purposes . • • . . . . . . . . • • • • 

IX. Any other items please detail. . . . . 
I ... 



TABLE 4. 3 ( t'ontinuc,l) 

Description 

GROSS COSTS . . . . . . . . . . . . . . . . . . . . . . 
CREDIT ITEMS . . . . . . . . . . . . . . . . . . . . . . 
(i.e. value of apprentices 
men) 

:production if clone by ::;killed 

NET COSTS . . . . . . . . . . . . . . . . . . . . . . . 
(i.e. r;ross costs less credit itemo) 

UNIT CCSTS . . . . . . . • . . . . . • • . . . . . . . . 
( 

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

. 

. 

. 
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('j Qt) Cli Pt 

•.-i 0 (1) ,,-l :,,,: 
t) r-! +:> C) M 

•r-i () iu 1-l 
.p 11 i1 r8 il) rl 
( .... 

~ ro 
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.c· t s: r, £ £ ...... 

'* This should include any relevant payments for overtimG or bonun. 
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cngnging in training •mcl i.~~ rt'lev.:i.nt for pl:.umlng uf nationul tr~dninG r,y:.;tcms. In 

t;hto~ JevelL1ping \'uuntri.es, where ynutb u1wmplo~1Ut:mt is Vt.>ry high, this 11 l'L'i.ll cust" 

muy be very 11.,w. Rt:ft!l'('th't~ may al:w lw r.in,1<3 ht'l'l! to th1.• cost furmulae for 

edm•n.tion l'Ont.n.int.~tl in th1" Aillli~~ Ababa. an,.l Tanamn·.iVL' Flans und to the work of l.h12 
(; i 

OECD Llti thin prL)blem.-1 

290. In order to improvt~ tht.• t•ffil' ierwy c1f t.he traininc: t.yGt.t~ms, it is ,·1..1m,idercd 

importa.nt tlmt the d1.•vt.•.l1,.,plnt~ ,'ountrien und1.•rtakc t.1.J ('1,.1llect 1,.'1.·ist ,la.tu l'l"la.t.Lnr 

to trainint~• In l.11t.1 ab:::t''lWE.1 l,f d.:.da, it will b1..• d.ifficult tu ascert.u.in wlli.;UHc 

tho rN:ourt·et: devc'lted t 1.1 traininc are being used in th1.; r:1ost effective ways. Por 

example, methcd1..1 nf u.cc'eleratt.'ll l ruining may, in t~i vc.~n ci rcumstunces, be ciui te 

the t'tWapeDL und mosl. t>i'i't•ctivt.! mcam; of tra.ininG over :t wide range of uecupu.tions. 

Proc;ramm:tl le:.irning mt:•thccL:, whid1 m:1y (lllow more rn.pi1 l Lllltl mure cfft~d-l vc.· truinine;, 

wh.i.Le eevncmlzinc; Lm Utt.: llt•t~d for inn t.ruc tL1rn, may pr(wc ~1 most t.~t' fc.?cti ve teclmique 

ln llPVt!ll,p.i11t~ t'C1untr i~u. 1'\1~~tin, u GYG t.t'm L)f "r.hift..s" t•i' l-rainl'es m1cl instructors 

in tht~ :.::ame buil.ling:.1 and u:.dnr: the snmu t.iquir,mt•nt mlght y·it>ld. a corn:;iJ.L11·ablt' 

~mvluc 1.n 1.Nerht!atl 1'<':J h;, ·mtl in purt.lculur in lil>rury ('l'...,sts and t.ra.Lnm't,' 

i'tl.l' ilit ier,. But unLil Lhl: relu t. i VL\ <'oat.:.:; a.re known, these m0tllod:.; w"Lll .warcely 

be Lried t.w an nlt.crnat i.vt• to L:G t.ablislwd mt'tlloda. 

2()1. Tlw qu1:Gth,n 1..11' c1.11.;t plnyt: an imrortunt. rule in the decioion c,f the industrial 

l'nterpritH .. !~ in ndnptint~ u givl'n type of tra.ininc; proc;rnmr.c. The capi t.al which 

m1t(irprises invt~n t in t raininr: ncccsno.rily berome crnbcdh~d in <..~mployccs who nre 

usually frt'l' tu n:uVt; wlwre their skills cun earn the c;rca.test rm.,nrds. Om~ 

cm1s<.h1u1..•ncu of t.h.i.u iG that the pr()Spcct of l<.')sinc; work.cn~t'l o.nd the capital invested 

in t.heir oldllo imp1.\lu tmt(\rpriG<rn t.ownrds Pl'1..widinc; trainine; progrnmmos which brine; 

a rap.id return, 'lhaL it,, whieh n.ru r.p0cifi 1..':llly applicublu and nece;.HJG/ll'Y Lo t.h~ 

fum,t.lono of Llw omplt.)Yt:'L'U l..!orwerned. 1\111.,ther 1.~l)nsequcnct1 is thut certain. types of 

l1..mger-t'm1e;1.• t.r:1 ining wh i ~h m:tr.:ht bt.• m0re u,~onomh,,11ly nnd d'fiC'iently prcvicle,1 on 

nn in-plunt than <.'in nu irrntit.util,1ml bo.sit; mny lltWt' t.o b~ provided in in:.rl i tut.ions 

'<.'l' not. u.t ,111, unlcua mcmnn cnn be found for rt.•ducinc; la.bour turnovt.'r or f'or 

pi•<.>Viding tro.in i nr; on et C'(.1-op(•1·.:.1i..i vc lms:tr., o.nd t'i..:mpc~nm.\t.ing , .. mt(n"'pr:i. oi.:-t1 for th~ 

less l-.f L'mplc1yees t.ro.i1wd. by Uwm. 

§) I. Svcnnilsun, Eddine; and Elvin: Tarri:cts for Educt'l.tion in Europe in 1970, 
Policy Conference (m Et'uncmic Growth nnd Investment in Eclucution, OECD, 1S62. 
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292. Labour turnover to scmo extent <'an bt; r1.~1..ht(•ed and ~1ecui·e a rapid re turn on 

trnininc; expenditure by the industrial enterprisL's. /\ c-'tromi tment tn work in a. 

l'ertcd 11 kind of job i'or a Gpl~(' ifj cd peric1tl, cw i G tlw prnci:i ('e C)f sc,nK' (kNf't'l1llll'l1t::; 

in dcalinc; wi tll t.rn.im~0n going abroad, is one wny out of this situation. In tfopn.n, 

lurc;e mrLerp.t'it,N,, in L1rder t.o l"l''lain wc1rkl~rr, trnilic'd by t.lwm, use 11 ·tl1c wage system, 

fri nue bcn(•fi ts, nuch as ret.i rt>nxmt nllowltr1<'1.~G, paid vn.rutionn, he tilth irumrn.ncc 

nnd recreational resorts, i.n such u wny n.s to elicit a life-lone; c.:ommitment. uf 

l''rnployees to u particular (mtcrpricc11 .1/ 1'hin system not only J.isc'ouruc;cs lo.buu't' 
8/ mobility, but tends to place much more importance on younger workers us i..rainces.-

293. Pro.cticcs that severely di8com·age nnd pcnnlizt.i labour mobility have J h0wevcr, 

nome dinadvuntages, o.nd. Governments might wish to explore the ponsibiliti.0s and the 

difficultil:S of dev(.)tinc; public funds to the nubsidizinc; of in-plant traininc; in 

cases wht\re this is co11sider0d a more ticonomico.l syP.tem, frcm o. national point of 
. f 1 . ' . lt 9) view, o · ::w 11cving e;iven resu .s. · 

291~. It is in the enterprises' own interest:-; tho.t truininl} in curried oui. 

efficiently so as to yic->ld the maximum retui~na. The widGspreud use of whut hus been 

termed "lcarnina by ubsorption" on the job mieht oeem to indic:o.te that many 

rn1ployers have found this the mor.t. economic methacl of tro.ininc;, dospi t.l1 the apparent 

wnste of output while the employee is 11 a.bsorbinc; 11 , by hit-or-miss methods on the 

job the specific skills required. These ad hoe methods may be attrihutnbl0. to 

scale fo.ctors, however, in the s011i.w thu.t small enterprises cannot afford nt their 

scale of output to employ full or part-time training staff, and an employee tr:.i.incd 

less well by ad hoe meo.nG in o. better economic proposition. 

295. Large enterprises, cm the other hund, which require lo.rf}e numb<?rB of workers 

to be trainecl, may take ndvuntac;e of tcclmi.ques of training which nre more 

efficient on a lurce scnle than the 11 ubsorption11 met.h~ds of small enterprlsea. 

These techniques, calline; for opcciulizcd truinine; ntnff and equipment, involve 

h(~o.vy fixed costs which can be r,prond over a ouff iciently lare;o number of trainees 

1/ Taishiro Shirai: The Impact of Ra.pill Economic: Growth on Employment f}tructu:ce 
in Japan, pa.per submitted at the Conference on Problems of Employment in 
Economic Development, Geneva., 12-18 December 1963 (mimeographt:d), p. 6. 

§.I Taishiro Shirai, .91?.· cit., p. 12. 

2/ Ibid., p. 50. 
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t1 i 11r1,,)V Lh: ,'ht."c.q·t•l' ar:d It<'l't' effe ... :ti ve training than 11 uhsorption" t.ruininc;. The 

nrr:u.m(.mtn 1~•v,•lled :.1~:o.in~;t t.hr• "ino.dt!qu,tte" t.rn.inine; carried out over a large part 

of imltw try r,u••·, tht•rtifure, arcu.rr.~nt o in f'•wour 0f co-opern.t ion by small enterprises 

in l'tl.rryint; nut Uwir tr:iininc: a1•t.ivit.i1",1 l:C:'f~t1thf'r, nnJ for publh: finanl'ial and 

ori~ani:!nt ll'tttl m.1pp~'\rt. uf m.h'h jl1int training t111 t.lmt. et•orcmil'al U\3<= tun be made 

of h)ttt•r tt•c•hni,1ut.1 n ()f tr:iininG. The pos::dhility of such co-op('ration would 

tlepi:.•n.._1 ,m Uw npatial distribution N' m'lall t'nt0rprises in industrial br:.mchc~.-i, 

the \lec;ree ,,f t1imilarity uf prouucthm tecrmiqrn;t,, and nn guuranteP.1 ac;ainst abuses 

t,o gn.ln nn fW(H1Qmie atlvo.ntat,i;e to any p:n·t h'ttlar t'nterprise) for example, by non­

payment of trainlnr: ,..lueG. G0vt1 rrunent actiLm tv prcmot.1..' anu. protect such 

co-optn•ation might. be necessary and tler:irable in the interests of the ir:dustry as 

a whole. 

B. Hew THOROrGHLY GHOULD PEOPLE BE TRAINED? 

;')~:6. •rrainint:; coGtn influence Lht~ detrCt' oi' t,pt•t.•iali.zatiun in training und the 

di ut.ribut.ion of trainincr, t.ime ovt'r Lht: working life 0f trainees. The problem in 

thif; ~•uoe .Ls to find appr<)prial.P II iimt1 po.Ltern" und tlw dec;rce of specialization 

()f t.ra.ining which it; most sui.l able t:u the peculiar ct.mdi tions prcvuilinc in each 

<..'N.mt.ry. Ii\ir l:Xt:tmple, over-training, whilt1 postdbly utlvi:mtnc;colrn for the 

lndi vidual, ~1ince it may nlleiw a wider range of occupo.tional choice, may not be 

directly useful for the country since there will be no immediate opportunity for 

full ut.ili::.n.tion of the nkills acquired. Under-training, on the other hund, may 

be frust;ruttng for tlv~ individual. It crea.tes a rir;id.i.ty in the skill structure 

of the ,,wrldng popult1tion and clt)c~ nut ullow sufficient. mobility to uceommodate 

the rapid dmngcs in Uw rt produe t mix" rt~quired for industrializatic.,11. There is 

n problem, therPfore, of lH.110.nct:! betwt..1en Gpecificity and flexibility. Both over­

trn.lnit1g urn.l under-training have tmdeniruble a.spuct::.. The m0re skill[: acquired 

and thu mnrc genl1r:1lized the truinint~J t.hL' n:<.1re flexible will each trained porson 

bt! in tlw event <Jf changes in the occupu.tiunnl structure of the work forcL~. 

C.onVl'rm.!ly, tho fewer skills a.cquircd nnd the more specialized the training, the 

lcirn flt'xible will each truinod pt:>rnon be. In order to determine the npproprio.t,e 

method in t.rainlna wh.Lch will provide a WQrlrnr with the necessary specinlizution 

within the II timt~ putt.ern" no ~~1m1r-cut solutions ca.n be civen. The ini t.ial trainine 
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co.n be devised in nuc h a way ·is to equip t.he worker to worlc in the full ranc;t' of 

L)t'C'upations. Alternatively, the tra..ining may be phnseJ: initial training of a 

limited type to be followed by further training. There urc, however, certo.in 

factors which need to be considered. Firnt, there is rr risk for undertaking a. 

full initial training, since the entire rnngc of skills may not be required for 

some time. Secondly, a trainee might. wish to seek e111ployment as soon us he has a 

certain skill basis rather than wait until the entire training is finishec1•• The 

social, as well as the personal,cost of waiting is particularly high in the 

developing countries, where living standards are so low. Trci.ning projects with 

low :lnitial capital outlays and short waiting periods such as a training plus 

retaining system, appear to be suitable to the eonditions in the developinc 

countries. On the other hand, subnequent retruininc; may result in loss of income 

to the worker, ut a time when he needs it most, in vi<iw of hin dependants, etc. 

In such cases, subsidies arc 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 th~ir skills to structural changes in 

production are paid transportation costs, housing expenses and an amount equal to 

the beginning wage of the occupation for which they are being trained.lo/ 

297, In some developed c'Juntries, emphasis seems to have been on full initial 

training rather than on limited initial trninine; plus further training. Their 

social framework is such that most people are unable to afford the loso of income 

attached to training in later years, and cannot obtain finance over the period to 

cover this loss of income. 11/ In Eastern European countries, however, more stress 

seems to have l1een laid on traininB 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 

10/ Stn.tement by Bernard E. Teets, European Manpower Report to the Annual Meetinr: 
of the Interstate Conference of EmploY1ncnt Security A~cncies, Omaha, USA, 
October 1963, page d (mimeographed). 

11/ In France, Sweden and the Netherlands, however, considerable steps have been 
taken towards removing this burden frcm persons seeking retraining, throush 
the provision of wages for trainees and housing and other benefits,, 
Samuel C. Bernstein: European Manpower RE=iport, pp. 1-5. 
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Ukraine SGR every second worker was receiving some kind of additional training. 12/ 1~; 
Tn th\; Byelorussian S3R, 10-15 per cent of all workers are retrained each year .-2 

In the USSR, in 1961), 6 .8 million workers and employees, including 6 .4 million wage 

worlcers, ':-iere enrolled in proe;rammes of training for increasing skills within 

indi vi.du:il plants. 1-bout 40 per cent of trainees were in professional technical 

courses, cJ:out 14 per cent in work method 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 

retrained 0~•1ing to changes in technology on product mix .14/ 

III. FINANCII\G OF EDUCATION AND TRAINING 

A. EXTERNAL AID 

2~-8. The .Addis Ababa Plan envisages that about 30 per cent of the cost of the 

progr1mme for Africa would have to be financed externall.f. The aid implications 

for the other rt·gional plans are not precisely set out, but they may be assumed to 

be 1..ess (say, 20 per cent), because of the special factors operating in Africa 

which make education more costly. The externa1 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 1960-1975.15/ 

299. It is exceedingly difficult to estimate the present level of international 

aid for the development of technical edu,~tion and training in the developing 

countries. However, the level of aid or technical assistance directly for this 

purpose administered by the United Nations~ organizations may have been roughly 

about $40 million in 1S61. 

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

Statement by Victor F. Pashentsev (Employers' delegate, Byelorussian SSR) at 
the Preparatory Technical Conference on Employment, Geneva, October 1963. 

Murray S. Weitsman, Murray Fesi1bach, Lydia Kulchycka, "Employment in the USSR", 
Dimensions of Soviet Economic Power, 1962, p. 637. 

See paragraphs 280-281 of this chapter. 

Latest data fo:r which the breakdown of aid was available. 
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3co. This amount was made up of the following: 

TABLE 4.4 

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 4.1 

- regional projects(a) 1.1 

Technical education and training 

Vocational training 

Science teaching 

Assistance to advanced education 

Regular Budgets 

Fellowships - all_projects(a) 

Technical education and training, etc. (b) 

5.2 
o.4 
1.4 
0.1 
2.8 

8.9 

2.6 

Notes: Calculated on the basis of the average expenditure 
($2,038 p.a.) per fellowship. 

18.8 

9.9 

11.5 

40.2 

(a) 

(b) Calculated on the basis of the same proport.ion 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 programme. 

Source: -- United Nations Annual Report of the Technical Assistance Board, 1961, 
E/3605/Rev.l; E/TAC/REP/213/Rev.l. 

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

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

table 4.4 cover fields wider in scope than technical education. and training proper. 

This factor is, to some extent, counter-balanced by the technical training directly 
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or indirectly entailed in the ndvisory services, and the training of loco,l 
11 counterparts 11 , acccrnpanylne technical assistance projects outside the field of 

t ruining }iroper. IL w::s not possible to make an estimate for the bilateral aid 

ar~ technical ussistance in this field. 

;02. It should be noted here that expenditures financed under technical assistance 

progrumrnes C[•innot be compared ·with the estimates of foreign assistance. The 

training programmes 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 prograrr.rnes need to be revised upwards to include costs of sending 

expatriates to the developing countries. 

B • INTERNAL FINANCE 

303. The internal finance required for the higher-level education and training was 

roughly estimated in the earlier paragraphs to be $US2,0CO million over the 

period 1960-1975. 
304. There are difficulties in identifying accurately each source in relation to 

the type of training. For example, Governments and enterprises very often subsidize 

private educational institutions. Government subsidies and tax concessions are 

given by the Governments to enterprises fulfilling certain training requirements. 

Gometimes apprentice taxes are levied to finance training centres. Some fragmentary 

evidence of a qualitative nature with regard to fees charged, and assistance from 

Government and industry is given in table J+.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 progrrur.mes 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 training (teachers and pupils, builders, printers and so on) will be 

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

I ... 
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Sourc~e of Finance for General end Technical Education in Selected COuntriee 

Proport'on of national 
educational expenditure Sources of Finance - General and Technical Education 
spent on government end 

Country private schools ('I,) Government Schools 

Oovern- Parents Enterprises end 
Oovernment Private ment business opera-

'I, 'I, tions of schools 

GJOUP I* 

Csmeroon1 31 69 100 
Gbana2 95 5 100 
India 71 29 71 19 10 
Iraq 92 8 100 
Nigeria-' n.a. n.a. 100 
Pakistan 81 19 Bo 12 8 
Peru4 89 ll n.a. 
Philippines 82 18 n.a. 
Senegel5 85 15 100 
Thailand6 88 12 100 
Tunisia 97 3 n.a. 
UAR 81 19 n.a. 

GROUP II* 

Brazu7 78 22 100 
Colombia8 8o 20 100 
Ecuador 79 21 84 2 14 --Japan 87 13 32 3 ___ /):;! 

Mexico9 3 
82 18 n.a. 

PolandlO 100 0 100 
Uruguayll 86 14 100 

GROUP III* 
Belgiuml-2 51 49 100 
Czechoslovakia 100 0 100 
France13 77 23 100 
Itaiy14 90 10 100 
Netherlande15 

I 
26 74 99 l 

Sweden16 98 2 100 
USSR 100 0 86 0 14 
UK (86) (14) (73) (12) (15) 

England 
and Walee17 93 7 98 1 1 

USA 79 21 93 1 6 

* GROUP I : Per capita income less than $I.Bo p, a, 

* GROUP II : Per capita income greater than $180 but less than $500 p.a. 
* GROUP III: Per capita income greater than $500 p. a. 

~: World Survey ot Education, umco, Paris, 1961. 

Private Schools 

Govern,. Parente Enterprises end 
ment business opera-

'I, ,£ tione of schools 

7 __ 93 
I 

/ ... 



~ct.'.t 
English 
Page 138 

NOTES 

1. Cnmeroon: 
P) 
t... • Ghnna: 

3. Nl1::.eria: 

lL Pl'•ru: 

5. Sener;al: 

6. Thailand: 

7. Brazil: ----

8. Colombin: 

9. 
10. 

11. 

12. 

13. 
14. 
15. 

16. 
17. 

Mexico: 

Polund: 

Urur:i;ua;v: 

Belgium: 

France: ·--
Italy: 
Netherlands: 

Sweden: 

UK 
-(England 

and 
Wales) 

The Government. subsidizes priva.Lc DC'hools to :::ornc f'Xt.enL. 

Fees chn.rged u:t government necondnry sc-hL"lols. 

Fel'1 S C'harc;ed at r;uvf:rnment r,ecundury sehools. 

F0os chnrr;ed o.t r;overnment secondary schools. 

The Government subsidizes private schools to some extent. 

There are some student charges at secondary level. 

Scme fees charc;ed in post-primary schools. (Lower grade 
skilled workers trained in apprenticeship schools, and on 
the job, under the supervision of SENAI {Na.tional Service 
of Industrial Apprenticeship), which is financed by 
contribut.iorw from member firms. ) 

FE'cs chnrc;cd ut government. secondary schools. (Sta.f:f 
t.rainud specially for business enterpris0s by SENA 
(National Service for Apprenticeship), whi<'h is financed 
by f\mds from such enterprises.) 

Fees and e:x:aminution charr,es at government secondary schools. 

Some services and funds voluntarily contributed by parents 
and industry. 

No fe0s charGed at government secondary schools. 

The Government extensively subsidizes private schools. 

No fees charge(l at government secondary schools. 

Fees charged at government secondo.ry schools. 

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

No fees charged at government secondary schoolc;. 

The figures in brackets refer to financial sources at 
government universities. 
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:n'l' rai:it!tl U1r1.1uc:h la.x~d.it>ll, .it \h'ULJ mc•:•11 a l1'a1wJ\•r tif iJH'1·m1.: frt:m I.ho 

lr~hl.ilhnw.l twci.t1r, ,1hil'l1 in \'<'l'Y ·1:11yri in :1lJ ll,•vt·.l.op:in1: t'l1un'LrJ1•n, Lo Llw mt...xlcrn 

uvdrn•, which i1wlud.~•n L1dml(·n.l 0\lUctd.lon nntl lr:1i11l1w; ndivilil~G. Dud1 a Lransfl'l" 

t,nmt'Lirmrn Limdn l.u cr<'~th.~ dlfi'it.•nll.it"'~l <11' r~ 1,oliL.it•ul rwture. 

:·,07. Pri:.wLil'L'G t.)f lt·vying Uix l'll educaliun and t.r~!lnlnc; r,i:.itt ers v~~ry in 1Uffm•ent 

t•ountri.en. In Yuc;c.1sluvio., t.mtcirprisec which tl1~ not. train upprcnticcG 1my n opcc:i.al 

tox CL)rrcspondine- to the contn which wc.mld liuvt' lH?Cn incurred hnd Lhcy unllcrto.l<en 

the traininG customarily required. Tlwse funds arc used to finance> special 

training centres. In the United Kingdom, steps arP boinr; taken to introc.1.ucc u 

simil.:tr scheme, suppl0mc.ml.ed by i.mbt1idil•s h) enterprises umlcrtakinc; approved 

Lrl1inlnc;. In Col0mbiu. nnd. Bru~~il, the Nntic:inal Apprenticeship S0rvices (SENA und 

SENJ\I respectively) are financed by an ulloctd,ion frcm funds collected by m~,.:ins 

of a pay-roll t.ox under the family nllowanccs scheme. In Colombiu, 2 per cant of 

the po.y-roll of enterprises employing more thun ten persons is devoted to SENA 

for tro.ininr, purpoGes in special centres. Whlle such 1.1 scheme is not specifically 

tied to an enterprise I s performance in providing traininc;, it bas, on tht~ other 

hnnd, advantages of simplicity. It facilitates distribution of financial 

responsibility for training in arr equitable manner upon those who will bcnefi i; 

from it, ensuring that enterprises which do not provide tro.ining facilities 

themselves must still po.y for the training of the skilled. personnel which they 

obtain. 

3c8. Loans are generally raised in financing 0.xpenditure 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 

poli tico.l difficulties than taxes, there a.re usual economic difficul·ties 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. Moreover, 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 
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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-p:ant 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 inV€8tments 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 apprentioeship taxes already menti9ned 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-t:i:me 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 

f'amilie:.1 to give their children full-time education, 1:1ubstantial 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 financial responsibility of the Government woul.d have to be 

markedly increased if formal education at secondary and higher levels were to be 

truly on a ba~is of equal opportunity. 
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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-ti~e 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. HowE ·~r, 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 R 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. 

313. 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 educational 

and training progr8Illil1e, so that data may be collected, and analyses made of: 

(a) 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 should assist. the developing 

countries in carrying out detailed inquiries into these financial questions, 

through their research and information progra:rmneL and under their prosram:mes of 

technical co-operation. 

C. The investment made in training by enterprises must be emphasized as an 

important factor in the indur.trialization of developing countries. Educational and 

training plans in the cleveloping 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 trai~ing, is an essential ingredient of an equitable 

and effective technical educational and vocational training system . 

. , 
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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 

collect data from thousands of private industrial establishments within the time 

and resources available in preparing the present report. 

ll Considerable data on the training facilities both in the established 
educational institutions and in the ad ho.c 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; P.merican Council on Education; American 
Universities and CollegeG, ~th Edition, Columbus, 196G. 

I ... 
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31(. llml1;1r tr,e cir,:umtit:Lrt1:e.,, .it wan <.lt>t!ide·i t(• r~irf'Ul:l.t.e :i 1.p.1e~ti1..inn:tire tu 1lC\m.1' 
•) I 

Gc•verrnnt1nts Dt::eking d1:1tn 0n c..:ert(i.in imp,1rtant wpt-1cts L'f training .5::.t In order to 

extend the 1J<'Vt::rit1!,t' au f:1.r tLS rossiblt>, the Governments were a1so re,]111;.'sted tP 

pr,)vide dat,:1 (,n tr·~ining providPd by private 1~ ... ~mp:mie:-i, '.l'lH-' qut•st-.i(,nn:.tire, wh1vh 

wn~. nt•nt tu t.uPnt.y Governmt•ntt1, ww p·t.•p:trt•,J by t.bt."' <'Pntrt" f(,r Indust.rl:tl 
,l' 

Deve torment :m1l •tpproved by the." Inter-8Pt~re t :tr i:Lt '.l( 1rk ing P'.trt ies in M:1.y l 11t'5 .21 

l\ t'(J}'Y of the q1u-•i.1t ionn'1irE' and t llP list. ,if tlw c0unLr ies to whid1 it wtis sent 1Lrt-> 

attad1ed 11.s ·mm~x i\ and B t v t.h iG C'hapter, in Purl 'rhrt~e of thin repnrt. 

-5tH. In order h~ make the questionnn.irE> m,)re urecif'ic, the folluwing definitions 

wert' provided in the quest hmn:l.ire: 

The tt:"rm 11 trdmi ctLl persormt! l of t.lw int.t•rmt.'db.te :md higher levels II has be(~n 

defined t0 rovPr nkille1l ~0rk0ra, f0remen and Pngineers including top 

m:uwi:,:ement. For this pu:r.Tc•th', the term 11 industririlizn.ti,on 11 hns been dd'ined 

brondly tn i.n(:lude mamtfacturing, tr:msport, eni=rgy and other m.1pporting 

( ·1) Sldl 1t,1l Worlrnr.,: Per1,,uns who have r<:t'eived a hrr,ad edue:1.tion und 

trainir1t: in the exer~' ise l)1' ·t trrtde t•r craft in '.l particular field. 'rlwse 

persons lmvt' rh ,rmtd.ly undertY,One 't Vt~rtain number of hours n.s apprentices in 

a t'aetory tmd t'rm sel tWt<'hines ·tnd take work from daily paid ()r unskilled 

wcyi:•kers. (Ex:1mple - tool and clie maker, repo.ir nntl maintenance mechn.nics.) 

(1,) Poremen 0r Tedmic inn: The term applit:.~s to persons in occupations 

requirint~ :,~ lrn0wleclge c,f technology and related sciences between that e,,f n. 

skilled Wt)rker n.nd that (.\f an enginPer; duties at this level wuuld require 

inspection nnd mn.intennnee, detailed devell":1rment plann, supPrvision of' 

production work, e.tc. 

(c) Em:i:ineers l)r Technologists: 'l'he term aprlles to :rerscms WL"lrking in 

(>ccuptttions for which the need of education in appropriate sciences in 

universities ("\r equivalent institutitms of' higher education is (.)fficially or 

traditiun'.tlly rec0gnized; this level of occupation wuuld cover such activities 

ns research, develorment., org:mi.Z'.J.tion, rroduction, etc. 

'E.,/ Many developing Ct)ur1tr ies ,,f rer t.r:dnine; 1'·tc i li ties to other eountries under 
certo.in regional urrnngements. These were excluded frcm the inquiry. 

J/ See Part One, paragraph 5. 

/ ... 
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1. ,. ,, 

m:1dt> t~. fnlpp leml-'lll l h.i:.: .i1n·onn:1t. L.1n frrnu t•tlwr Si..llll't'L'8, vllL' ,,:,11rh·•t bt, t. l'tJl' l t llt~ 

i11allc'qH:v·y 1~r inr\1rnwti1•11 in t,t:•nr>l"'il, \•:hid\ js l,1.•uud !(1 l't>r1Pd llli t llt' t 1·witm1•1il 1•1' 

:'Ji.' 1. E:1.l'l1 yc,ar ·i l :trt~t' rnu11l•l't' 1. 1' l-t:1'1111 i l':t l pL•nw1111l' I i'rt•r.1 Llw dt>Vt• Le p in1, ,~tim1tr it>~: 

t.raVt!1 tu tt1e d1:.Vl"'luped 1·, 1nr1t.rit't1 t.1 lllHh•rg~1 t.1·aiu.i1w jn v.•1ri,.,lw :uq•t..'1'1t1 td' 

indunl.r.itl1 ,1t~vt•l1)plllt•ttl .i11 l.l1t' 1n1ivt•1·:.:dt.it>:'., /',t1v1•1·rn:tt'l1t,-:.;p,n.sc•rt•d iw.rtit.ut.iom: :tn•i in 

indm; trial l':l I :ib 1 i DlunentD. 'l'he rnunl't>l' 1 :f i.t·aint•t•n u11dt1l'f',t, i Ilt' m11'!1 t 1 ·aild tlt'; 11:t~'. 

(~r·own emwidcn·:tb.l;v si11cc.• l' 11 iCl. 'l'ht• .i.nl-t•11:.;li'll:at.h1t1 vf t~f1\,1•tt1 liy ihf' d(~velq 1 i111~ 

natio11LJ tu pl't'lllUt'P and a1.'L'l1 lt>l':tl.t' Lhe J'l'O('l•i:H t·i' .irnlu.stri:i..l.L:·:1lit 111 h11.!; 1·r1 1vidt1d 

curn,Lderahl.e stiumlus tc, lilt! i111..'l'E'.'Wt·•d !'lt•\! c,f tr:,iuvt•s tv llw dvVE:'lt'l'L'd <:(,UlltriPs. 

'l'ltere :iB !llG0 a gl'L)W:Lng dvnirt•, wl1ivll ls .·1. 11:11•l. uf llJC• (1\'E:•1·-:ll l }IJ'Ln't:fltl 1,1' lt~:1r11iuc; 

and <loing, t(1 seC'k bet Ler 1n1dP1':.,tawl inc: t 1' llw 1,1·l1('t:nL: , r iil'VU lupuer1t. i 11 1wrn•1•:t1 ·1rnl 

t.0 acquirP lL'vllllh·nl l~nowlc>dcfl iu 1•:irt i.t•ttbr. 

32::. 'l'he rn.unbe1· 1")f' t.r:1i1we1J in :.1 rillVeltlrlng vc,tmtry 1s deternd.11t,:d l,y tl1e nl:•p ,,1' it:; 

~tid programme, llisturi1~:d ti.(--'s w.iLh llt:•vclr•pi111~ t'Olllll.rit•G ·md Uw t•xltmt t:i' l1•·1inir1c: 

i'tH'llilies :w:tilal.•l.l\ for t'1ilwal.i"11 :mu tr:dnint~• Talllt.• 11, l. 1·.ivi~n ·m LrnL.im:,1tPd 

tit.ude11t nnd trairwe rvp1.t1ati1 1n in variO\w cOlmtrLvB r~cf.:'ivi111~ l.1·:dui.11(: i11 :d.l i'il•ldt;, 

'J.111e dat..a arc• m•t firm, l:trt~l•ly (iwin1T, t.o t lw f•it·t Llw.t ~:;tim··iL','] hc•i: uuif,,rndt.y. 011 

t.be ot..har lw.nd, t lil'Y prcw idt• l\ . .>t11~ll u1·der::: of m:l1~11i t.lllll...'. GP!lt..'l':1 l ly, :~twlt•nt :.: an' 

supposed to lie J'l't.•pnriu1~ t'or ~, di11 luma in lh1~ l'Stal1lrnl1t:~d •. •1l11l'Tt.iu1J:1l i1rntituti(•lw 

:i.nd the train<.H"Z art"' n11t1er1~u inf 11il l1oe tra i nine; rrot:r·uunc.,:; l-uth ins .hlt• ·md out~; i cl(• 

of the educ:it icm:11 syst.em. 

I ... 



TABLE 5.1 

Average Number of Students and Trainees from Developing 
Countries in 1962 

COUHTRY 
TOTAL NUMBER FINANCED BY THE 

BIIATERAL PROGRAMMES 
TOTAL NUMBER FINAfqCED BY 

OTHER SOURCES 
Students Trainees Total United Nations Private 

Students 
Austria:a/ 7,731 N.A. 7 ,73\J 
Australia!!:/ N.A. 425p_/ 4,624 

45 N.A. 
56 N.A. 

Belgium 1,329 667 1,996 
Canal.la a_!!:/ 736 307 l,043d/ 
Czechoslova.ki a N.A. IT .A. 386: 

146 1,329 
93 2,500 

135 N.A. 
Denmar~/ N.A. N.A. 58 
France- 2,716 6,806 9,522 

516 500 
941 25,000 

Federal Republic 
2,407!!:I 3,52#1 of Germany 5,936 325 22,361~ 

Italy N.A. N.A. 2,073 
Japan 684 87 771 

2Tl 2,073 / 
216 4,47o! 

Netherlands N.A. N.A. 179 212 506 
Swit~rland 156 370 / 526 
USSRa 7,037!/ 2,5octi 9,537 

476 2,248 
463 N.A. 

U.K. N.A. N.A. 8,52~ 
U.S.A. 5,640 2,.632 10,38 

948 2,248 
785 40,000 

Source: O.E.C.D. Preliminary Comparative Information on the Volume 
the Secretariat. DAC/Tc(63)4, 17 September 1963, page 3. 

of Technical Assistance: note by 

Board for 1962, E/3739/Rev.l. Annex United Nations: Annual Report of the Technical Assistance 

~ Data obtained from the reply to the United Nations questionnaire. 
Y Data refers to 1955-1963 in industry obtained from the reply to the United Nations questionnaire. 
Y, Data refers to total training in every field within the Colombo Plan during 1950-1963. 
Y. Data refers to industry only. 
Y, Data refers to 1961. 
'f./. Data refers to past few years of which 2,307 is for 1963. 
i/. Data refers to past few years. 
& Includes 2,116 Third Country Trainees. 

I-' 

XI 
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323. '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 develo};ment is 

provided at the professional level; namely engineers, techntcians, 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 undertak~n 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 were studying in higher technical 

establishments, which train intermediate and higher level specialists in various 

fields. Of 2,307 trainees in 1963, only 310 were in the secondary technical 

schools. 

324-. It will be interesting to refer to United Nations experience in providing 

training in industrial development under its various programmes of technical 

experience. 4/ 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 def'ini tion 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. 'Ihe Economic and Social Council noted this trend with concern in 

its resolution 898 (XXXIV) of 2 August 1962 and invited the Technical Assistance 

Board, the Special Fund and the organizations participating ln the United Nations 

11.I A detaiJed study on the subject is to be found in the article, "United Nations 
Fellowships for Industrial Development": Industrialization and Produr:tivi ty, 
Bulletin No. 6, pp. 47-56. 

/ ... 
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Year 

1957 
1958 
1959 
1960 
1961 

1962 
1963 

TABLE 5.2 

NUHBER OF FELLCHSHIPS A1:ARDEj) UNDER THE EXPANDED 
AHD I~EGULJ.R PROGlW,il'-IES OF THE PARTICIPATING 

ORGANIZATICNS, 1957 TO J.961 

All fields Industrial Development 

All organi- United United b/ 
I1cf-l FAoill UNESCO~/ nations~/ Nations Nations-

3, 5t'39 718 152 290 650 48 

3,638 798 12l~ 222 45 124 

4,259 1,028 180 289 52 103 
4,913 919 139 229 80 136 
5,424 1,095- 80 317 48 110 
7,606 1,830 285 385 127 235 
6,031 1, 603!/ 187 389 32 37 

Source: Official Records of the Economic and Social Council, Twenty-sixth, 
Twenty-eighth, 'I'hirtiet!1, Thirty-second, 'Ihirty-fourth and r.Ihirty­
sixth Sessions, Supplement No. 5; Annual Report.of the Technical 
Assistance Board for 1957, 1958, 1959 1960, 1961 and 1962; 
Industrialization and Productivity, Bulletin No. 6, page 48. 

~/ United Nations, specialized agencies and the International Atomic Energy 
Agency. 

9../ I{1cluding chemical industries, enGineering (machinery and tools) 
industri~l management, primary metal industries, printing, pulp and paper, 
small-scale industries, textile industries, and others. 

~/ Vocational training and, since 1960, manpower organization, which has 
been combined with this heading, have not been excluded frc m the ILO data 
in this Table, since the article is not concerned with fellowships of 
this type. In the ILO prograJ.tID.e, these amounted to: 1957, 286; 1958, 
185; 1959, 276; 1960, 330; 1961, 226; 1962, 397. The ILO figures include 
social 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. 

Fisheries and forestry. 'Ihe Food and Agriculture Organization of the 
United Nations (FAO) also grants fellowships for land and water 
development, plant and animal production and protection, rural 
institutions, nutrition, etc. 

~/ Natural sciences - UNESCO also grants fellowships in education, social 
sciences, cultural activities and mass-cormnunication. 

!/ In addition, during 1959-1963, 310 persons, working on 56 projects 
supported by the United Nations Special Fund, were sent abroad for = · : : . &a;vaa,.a ilitite,inip5,., : ,, 1 , 1 , s : ::r ••• . 11111 , :r · ., :, :rw ,~-- :d 
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Technical Co-operation Progran:mes 11 •••• ~. to give favourable consideration to 

req_uests aimed at the education and training ..... 11 for industrial deveJ.or;ment of 

developing countries. 

325. Data on the training in industrial developrr.ent as a percentage of total 

traini~g 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. 'Ihe following Tables 5,3 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. 

Field/Year 

TABIE 5 ,3 

Arrivals of Foreign Participants in the U.S.A. 

1q56-1961 

(By Field of Study) 

(Participants in 'Ihird Countries Excluded) 

1956 1957 1958 1959 1960 1961 
Agriculture and Natural Resources 887 945 907 1,148 1,1411,061 
Industry and Mining 1,363 1,303 1,271 1,599 1,577 1,580 
Transportation 322 507 470 476 514 620 
Labour 582 615 600 7L~9 680 615 
Health and Sanitation 451 392 340 471 ~-28 441 
Education 494 674 759 606 1,138 798 
Public Administration 431 449 566 664 724 823 
Community Development 77 J.48 129 135 133 72 

. a/ 127 7 89 229 249 279 General and Miscellaneous-

Atomic Energy 264 168 134 205 221 

Source: ICA, lmni.;.al Operations Report. 

~ Figure for "General and Miscellaneous" in 1956 includes Atomic Energy; 
no se~arate figures available for Atomic Energy in 1956. 
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COLOMBO PI.AN: 

Field 

Education 

Medical and Health 

Food, Agriculture, Forestry 

Power and Fuel 

Engineering, Industry, Trade 

Transport and Connnunications 

Administration 

Banking, Finance, etc. 

Other fields 

TOTAL 

TABLE 5 .4 

Number of 'Trainees by field of T . . a/ raining-

1957-58 1955-59 1959-60 1960-61 1961-62 
168 344 215 505 528 
1!~6 221 231 235 311 
160 169 184 2!~8 251 

20 44 70 47 55 
343 363 476 365 4o4 
100 165 2'10 224 212 

170 215 174 219 235 
64 67 77 57 142 

93 129 120 161 168 

1,264 1,717 1,757 2,061 2,306 

Source: 'Ille Colombo Plan, Technical Co-operation Council, Annual Reports. 

~/ Excluding participants under the AID Programme. 

III . ORGANIZATIONAL rvIACHINERY IN THE 
DONOR COUNTRIES 

326. In order to handle. a larg~ number of trainees, the host Governments have set 

up, in some cases, special machinery to deal with evaluation of re4uests 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 programmes 

of training with the assistance of various federal agencies and scientific and 

technological institutes in the country. The Department of Technical Co-operation 

I . .. 
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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 ~he Ministry 

of labour, in consultation with manufacturers' associations, scientific 

organizations, etc. In the USSR, the training programmes, as in the case of their 

bilateral aid prograrr.mes, 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 

esta'hlished in 1958 to deal with the training of persor;nel 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 technical 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 specialized agency. In Japan, the quasi­

governmental Overseas Technical Co-operation Agency performs the planning, 

prograrr.ming and executing of training of foreign personnel, under the supervision 

of the Ministry of Foreign Affairs. In the Netherlands, the Office for 

International Technical Assistance is set up to handle, among other activities, the 

training of personnel from developing countries. 

328. While the a~ove-mentioned donor countries administer individually their 
' bilateral aid in training of tehcnical personnel from the developing cou11tries, 

No:rnay 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 

selection of training institutes, larger econcny en over-all expenses, etc.2/ 

5/ Organizational procedures adopte~ 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 .1) : · Review of Fellowships, pp. ··89-99. -

I . .• 
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r!i,ta1t17 in thtJ lL·L".° ,:,f' i. tz ner~.J~ and of fa,: ili t:ies for -crainins ir. the donor 

count1:1...;:. L!l t •1J ~;.,.>lv(: liun of tr:\inees, c:onsidero.tions applicable to programming 

of t.,·:,:hnical as;,;i...; tan(•e a.t the country level applied to questions of training as ' 

~•:ell. Tht: ,.:andid.,tes werE: ~hosen by the host Governr.1ents in the light of their 

ability to benefit· f'rcm training. Considerable work ,;•ras imrolved in the processing 

of applicatio:r..3 and in ~rranging a training prograr.m:e. In this, much experience 

ho:i1J been obto.ir,cd :inrl fairly i:-rcll eGtablished procedures have ·been set up ·with a 

ru.:ultine t::('or.crriy d' tirr.e and ret,curcez, alLhonfh :r.-.uch needs to be done in terms 

1)f rt1dudn;:, th<:.: ~-:·d tir:i: ft:.;r:iorl b0tween the date 0f application and the ccmmencement 

-~13(). ::bi lt.~ .•ffurt;.:; rn't: rnadt• on Uw part of tht: ai.1-c;ivinc Governments to provide 

uppcirt unlt it.•~; t.o lJh L~::i.n trainint.~ in a number of institutions, the general preference 

1 .. 1f t.ht: tralm•e:3 frcm tht;! "ltwelopinc; countries, on the whole, is in favour of 

acquiring '.:l ' .. mivt:rsity degree as a part of their training prograrr..me. It is 

realized that obto.ir.ing a degree involves a longer period of stay and higher 

outlay fc)r th~ training prograrr.me. In view of the considerable importance attached 

to fureign degrees and diplomas, a trainee prefers, as far as possible, to plan his 

progrJrrJJ:;.e 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. 

331. 1.rhe ::;('n:!..or personnel in government and industry dealing with policy and 

managemer.t pr,Jblems, as the data indicated, prefer general observation tours. 

The tim~ poricd for such type or training is generally short and, in some cases, 

h~nus to 'b~ too short. This is largely because senior technical personnel, who 

arc very scarce in the developing countries, can not 1~fford to be a,10.y from their 

jobs for a longer 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 programme is tailor-made and needs to be evaluated separately. 



I'luccn:unt in the factorie~~ 

~39'01-7Md7I·~···­
Engli sh 
Page 153 

;')2. Wbi 1.e every effort is beine .:1ade by t.hr1 :'lld-ri;ivin13 cc:,;.ntries to provide 

facilities for training, plact:ment for the trainees in the industrial esto.blishments· 

for a lonc:;er time has been found tc be a very difficult problem. There has been a 

desire on the part of the tr~:inees 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 who are able to obtain 

placement in the plants in the United States, for example, is less than 8 per cent 

of the total trainees in the field of industrial development. The chart in 

annex D, in .Part Three of this report, on the breakdown of the formulation of 

tro.ininf:. in thL: United States, provide~, nn irrLercr,tinc; example. If dota in 

similar detail were to be available fer ctht:ir countries they wculd have provided 

useful comparisons. Similar problems of placerr.ent have been cxperienc~d 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 to obtain placement for 

the United Nations Fellows for only 3 per cent of the total fellowships offered. 

TABLE 5 .5 

Pl~ent according to t;ype of Fellowship Prograrnm~ 

------------·------------------

Study tours ••••••• • • . . • • • • • • • 

Placement in universities and training centres. 

Placement in industry • • • • • • • • • • . • • • 

Percentage 

60 

37 

-2 
100 

Source: !ndustrialization and Productivity, BuJ.letin No. 6, 
page 49. 
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333. There are, however, inherent problems in this task, since the ir.dustrial 

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.§! 

Group traininp: 

334. Recently, group training has received some attention and it is being encouraged 

both by the participants and the host Governments. From the point of view of the 

host Governments, group training pruvides 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 period 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 • .1/ Other 

§J 

'J./ 

Proposals for in-plant training of engineers are included in Annex D to 
Chapter 3 of Part Three of this report. 

See Annual Re ort of the Technical Assistance Board for 1 2 (E/3739/Rev.1), 
page 

I ... 
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organizations in the United Nations systerr. had favourable experience with training 

by holding seminars for groups of senior officials. The United Nations Secretariat 

at New York has organized a training progra:rume for development financing for the 

purpose of providing officials from developing countries with additional knowledge 

and information on the way development projects can be financed and the existing 

sources where such financing can be obtained. This training prograrr.me is a 

continuation of an earlier United Nations programme devoted to the training of 

African economists, which was first initiated in 1957.V 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.2/ 

336, The International Labour Office has established an International Centre for 

Advanced Technical and Vocational Training at Turin with the assistance of the 

Italian Government. The Government of Italy he.s provided buildings and some 

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 2,000 trainees in 1970. Training 

will be given to highly skilled workers, technicians~ foremen, instructors and 

senior management personnel from the developing countries. The training programme 

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 a 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 1964: United Nations Training 
Programme in Development Financing. 

IBRD, The Economic Development Institute, 1963-64, Washington, D.C., 
September 1§6:;. 

/ .. 
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ir.,:.'.L3tria.lly advanced c,;cuntries in which technicians and. engineers from both 

advanced ai~d developing countries participate. Thest: seminars and workshops deal 

-;.•lt!. re 1'.!i:;nt ::i::l.vances in technology including economic aspects of specific industries 

,;rhii::h r,r!. ,f' import~nce to developing countries. In Prague ar.d Geneva, an Inter­

R0rrio11al .-:yr.1posium on recent advances in iron and steel-making was convened in 

: 1ctcber 1~;63, in which representatives of fifty countries participated. Of these, 

twenty-nine wE>re representatives of the developing countries."I2./ Another Seminar 

c,n the Ce1r.~nt Industry was convened in Denmark in May 1964. Another Seminar on 

Industrial r·unplexes is planned in September 1964 in the USSR. 

Other training 

3~8. In addiLiur.. to the training given to the personnel of the developing countries 

in the tl~veloped 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 local industries. Equipment is prcvided 

for the traini~g 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). 

339. In the experience of the organizations participating in the United Nations 

technical assistance prograrr,mes, 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 enhance the efficiency of a 

given technical assistance prograrr.me (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 method may be relevant in the case of a country 

with a certain basis of technical skills. In the case of newly independent 

Report of the Fourth Session of the Committee for Industrial Development 
(E73Bb9), page 12. 
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countries, i•7here training requirements tend to be m0re basic, other methods will 

nave to be considered. 

Fellow-up of training 

340. The problem of follow-up haf.1 been considered as one ~'f the in. 1·ortant, though 

difficult, aspects in the completion of the training progrB_: ·, cycle.. It is 

generally understood that the trainee, upon return tc his co1.mtry, will work in 

the area in which he has received training. However, therf: is not much data about 

the manner in which training ab:coad has been utilized in the home country. 

Recently, certain procedures have been developed, largely with a view to keep 

contact~i between the trainees and the training establishments in the host countries. 

These are achieved through publications by the alumnae associations, organizing 

technical conferences mr:ong 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 furmal follow-up efforts are made on the 

progress of the trainees after their return. 

341. The United Nations recently undertook a survey to determine ivhether trainees 

under its prograrr,me have been working in their hcme countries in the fic:lds 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 trainix\.: :, SJ. })E:r cent vf the Fcllcws were still 

engaged in their hcme countries on WCl"'.t',.: .relat'ed 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."fY 

3l~2. The Ae;ency for International Development of the United Stat(, ·• 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: 

Annual Report of theTechnical Assistance Board for 1962 (E/3739/Rev.1), 
paragraph 615 • 

I ... 



I 

l 

--=E'r,~fAUa:;-r. 
English 
Page 158 

(a) to ascertain if trainees have returned to designated jobs, 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 tqe training is at the appropriate level of 

good quality and relevant to the trainee's need in the context of the 

home country situation; 

(d) to ascertain if AID administrative practices and procedures 

are adequate to identify training weaknesses; and 

(e) to provide more reliable information concerning the most 

effective types cf study and training for particular cultures, to 

evaluate age and work experience relevant to successful.training 

accomplishments and subsequent utilization. 

Detailed results of the entire survey are not yet known, but available duta indicate 

that a large majority of the trainees are utilizing their training effectively and 

contributing directly to the economic development of their countries. 
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