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This paper was prepared by Dr. Viadimir Mourin, Deputy 
Director c·f t'l.e Scientific Research Institute for Economic 
and Technical Cooperation of the USSR with Foreign countries, 
USSR. 

The views expressed in it are thcs~ of the author and do 
not necessarily reflect the views of the secretariat of UNIDO. 

The designations employad and the presentation of the mate­
rial in this document do not imply the expression of any OJ;i­

nion whatsoever on the part or thP sec:r-etariat of 'the United 
Nations concerning the legal status of an:y country, territory, 
city or area or of its aut~orities, or concerning ~be d~limi­
nation of its frontiers or boundaries. 

This document ~as be6a xeproduced withou~ formal editing. 
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The problem of national economy industrialization in develop­

ing countries have been repeatedly discussed durine the last 

decade by numerous international forums. The adopted documents, 

among which the Declaration of Lima and the Plan of Acti<>ns, in­

troduced by the II Uiil.DO General Conference in 1975 are the most 

important ones, projected a programme of actions aimed at ire rea­

sing industrial output in developing countries. Later on this 

programme was turther elaborated. \Y!lat the developing countries 

do not lack is the recipes as to what to do for the solution of 

the problem of national econi:>my indutJtrializo.tion~ r:evcrthele:.;:.;, 

the present rate of the increase of developing countries• share 

in the world industr~al production shows that execution of the 

adopted programme is only half successful. The follo\7ing SP.em to 

be the key issues of industrial development: 

- increasing tha scientific and technological potential; 

- providing reliable energy supply; 

- industrical processing of raw materials; 

- supplying the necessary financial renources; 

- providing the accelerated development of human resources. 

Solution of each of these issues depend on an extremely 

complicated programme of measures which may be implemented 

through the carefully aimed otrategy on the part of developing 

countries and with broad assi::;tance from developed states. 'fro.in-

ing skilled labour i:J one of the mo:Jt urgent issues a.r:1onc; tho:Je 

mentioned above. It includes n wide spectrum of edt"!.cational prob­

lens such as training ~ientists, eneineer3, techicians and work­

ers to meet the demands of national econ.omies &.s well as permanent 

uperBding of their skills. 
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Activities of UNIDO and other international organizations, 

practice of multilateral and bilateral international ;ooperation 

on the problem in question as well as various proposaJe presentl?d 

on many accasions by both developing and developed countries 

help to shape the principles of solving the labour problem with 

the purpose of national economies industrialization in developing 

countries. The main of them ace as follows: 

- complex approach; 

- thorough selection oI goals; 

- careful planning; 

- setting and maintz:dn..ing the r.atic betvreer. the us~e 01· 

o\'ln resources and external a.id; 

- main1Bining the balance between national, international 

goals and aims of organizations and companies involved. 

The 1st UNIDO Global Consultation on trair..ing labour for 

industry held in Stutgart (FRG) in 1982 helped to s:>ecify these 

principles. 

For the purposes of practical application it i2 e~sential 

tocl~arly realize the mechanics o~ utilisation of the above 

principles. 

A complex nature of this problem is determined by its two 

basic aspec ~s: firstly, by interc~nnections with other tae~:s of 

national economies industrialization and, seccr:dly, by the u3age 

of various forms of education and skill~ upgrading. 

Let us cc~sider the interconnection between the human recour~e 
the 

problem end the tasks of deve lopine scientific and technolocical 

pothential and the energy supply problem. The shave of developine 
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countries in the world scientific and technological potential 

is 5%. About 6% of the world fund of the registered patents are 

issued to applicants from developing countries. Even so, the 

patent righta owners frofil industrially developed market economy 

countries are responsible for the lion shar~ of this tiny percen-

tage of the issued patents. The analysis of the enere;y demands 

of the young developing countries points out the necessity cf 

findill8 a radical solution for the task of providL"l6 a reliable 

s1.lpply of energy. B",f the year of 2000 tile J.evcloping otn.te!J will 

require about 30% of the world energy producticn for the nerf ar-

mance of their industrialization prosrammed and du.ring -:;,_e nex~ 

quarter of the century their demands might increase up to 50% of 

the world energy production. Execution of industrialization pJ.arcs 

is seriously hampered by the intellectu3.l back"nardness of deve­

loping states, which account for 75:;; of the world's population. 

This fact is illustrated by the literacy data. Only 60~·~ of the 

populatio::. of the countries in Asia and only 40~) in Africa ore 

li tera:te. 

The interconnection between the tasks of increasing scienti-

fie and technological potential and the labour problems points 

at impossibility of solving the former fo1, the la.ck of s:dlled 

labour a..~d 3pecialists. This could be illustrated by the prac-

tj_ce of tiw Doviet-Indir.u1 colle.born.tion in the field of apac0 

renearch. To benefit fro:r1 the accesn t-:> the Covic.?t :.;pf1ce tech-

nolot;Y the Indian experto had to tUldcreo specii~l trai.ninc in 

respect of uti:ization of space techniqu~s in geclogical, eeo­

phyni'Ul and meteorological research. 

The interco?Ulection between the task of pro-vidin~ the reliab­

le energy supply and r.:riaing the level of educatio11 coulu b~ 
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characterized in a similar way. Execution of large-scale energy 

programmes in developing countries pu~s forward as one of the 

principal conuitions the availability of the specially trainea 

personnel. Tne Soviet experience in cooperation with developing 

countries withesses in favour or the possioility of the success­

rul solutivn of this problem. The Soviet organizations have 

already performed ana are now performing tne orders from deve­

loping states ror the cons~cticn of power stations equal to 

the total capacity or 29,1 thousand MW in su~h countries as In­

aia, Syria etc. More than 70 thousand specialists from developing 

countries were trainee. at the Soviet tr-cin.ing cen.:ers ahrae.•J. 2nd £-"t: 

industrial faci.ll.ties in the USSR. Now they are successfully 

working in the various industries of the national economies. 

All the tasks under consideration are interconnected. Mas-

tering the new energy production technologies is closely tied 

up with increasing scientific and technological potential. The 

both tasks require highly skilled personnel for their solution. 

The Soviet-Indian collaboration in the field of MHD-method of 

electrical power generation is one of the examples of the comp­

lex nature of industrialization problems. In Indian research cen-

ter in the state of Tamilnadu Indian scientists with assistance 

from the Soviet experts from the USSR Academy of Science 

Institute of High Temperatures carry out research work on 

developing a new type of energy generators. Pre!:>ently -Lhe 

center has at its disposal an experimental 15 ?mi unit. The 

results of the research work performed on this unit allow 

to proceed in the nearest future to developing power sta­

tions of the new type whose efficlency is likely to be 10% 
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higher than that of conventional power stations. 

Tb9 complex nature of the tasks in question is also illustra­

ted by construction of energy projects in develo~ing countries ws 

well as of research establishments such as, e.g. Tajura lluclear 

Research Center nearby Tripoli, the capital of Libya. It is 

engaged in carrying out research programmes aimed at peaceful 

utilization of nuclear energy. 

The consider\!d examples w:l.tnest1 al.so in favour of carefully 

calculating the demand for national personnel :nre~ad for perfornan­

ce cf research programmes as well as calculating the increase 

of scientific and technological potel#tial and. energy ::ruppl;:; as 

a result of labour prograilllil~s realization. The same holds right 

for planning of ::>ersonnel training. In fact, trainine the nE..tio -

nal personnel iz the key task for solution of the labour prob­

lem. Its complexity is reflected by the multitude of the forms 

of training, which include initial education system, vocational 

education system, higher education, various forms of upgrading 

the skills of the personnel in the home country and abroad, 

acquisition of necessary knowledee through the channels of 

bilater~l and multilateral cooperation. 

2. ?EIHG TIIB TAHGETS Pon. THE HUM.ii.If 1m:-)QUHCI·;;~ PROGIU'.:;:.:L~' 

~\)r thi~ purpose at least two task;;; should be oolv8d: de :;,;r­

mination of the lone-term an cl current tareet s ond cor!!piline t.:~~ 

nchemefl of reaching thcM. 

Determ:f nation of targets is largely the result of comptlin:: 

national economiea'development prograrnmeo. Absence of such proe­

rammes fixing the !Jrincipal proportions for the national econo­

my development may lead to a situation w~erc labour trainine 

targets are not feaoible. Determination of tarceto includco 
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sp~cifyi:ne; th~ ]_j_~t of p,..ot'esl'lions (skills) needed with demand 

for e~~h of them for each given period of time as well as fixing 

the ways of training (including r.Jcills upgrading). It ill a pity, 

but one has to state that reaching fixed targets is hampered by 

the "brain drain" problem. For example, through the years 1961-

1975 ove~ JOO 000 h1gbly skilled engineers p!J7sicians and other 

professionals emigrated from developing into only three majour 

developed market economy countries. The most radical way of putt­

ing an end to such leakage would be for developed countries to 

refuse to accept specialists from developing countries for pe~ 

~anent joba. ':h~- Soviet Uni·J!l A.nd other socialist count::-::a.J make:-, 

a point of following this rule. Among other measures to oe take~ 

by developing coun+.ries could be named varios incentives for na­

tional perconnel aimed at eIL~ancing their desire to work in the 

local industries • 

.). !"' PLA1Il-BD APPROACH TO T!ill PRCBI2M OF !L\.TIOlTAL 

;:•_1:..IA!J R3SOURCE;.3 

0uch approach to solution of hU!!lan re~ourcen problem should 

facilitntP. ~eeting the de:ma.~ds of a national econo~.y for the 8kill­

ed labour. ~o introduce it into practice it is necessary to have a 

special state body and the corresponding methods of plannine. 

Takinc the ~emand for the highly skilled national labour for ~ 

basis one could detP.rmine a proiro.mme of establishing new educa.-

ti or: centers, traininc; f!:Jtablisr1fll'?nt n for nation&.l 18.bour wit~ 

a3Ristancc from developed countries, sendinc national perr::om,81 

~broad for education and skillc upcrnclin~. ~he proce8n of plenninc 

might be envisa_eed as follows. The demand for national p~rnor:nl"!l 

is calculated on the basio of r;ove~nt' s ntrategie:::i. '~'he lat­

ter tnke intc a~(;.uunt national compa.nieH' plans £-t.nd locq,l bodi-

ea' project n UD we 11 r..1.s :r.equiremen t 1J of 13overrunentHl or.:.;tt11:i.zr1-
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tione.Tilis ser~es as a oasis for ~etting plans for the system 

of education on the whole including companies and organizations 

which truin its persom1el themselves. It is only natural that 

various national customs, traditions etc. should be taken into con-

sideration while preparing such plans • 
. · 

Observation of the cor=esponding r.orma.tive documents is a~1 

essential part of the I·lanning process. Systemati'..!al accum.ulatior: 

and analysis of the data on labour consumption by kinds of works 

is the key task in this respect a.s such data foii:a t:i.l.tl basis for 

adoption of labour consumption norms. 

rily mean orientation only on developed countries. A considereble 

nwnber of specialists from many Af'ri~an states received, for 

instance, their higher edu.:!ation at the Guinea Institute cf Tech-

nology, which was built i;fi th assista.."1.ce from the .3oviet Union. 

4. 3BTTIUG A REASOUABLE RATIO OF THE orm EFFORTS AlfD 

For the sucGess of the devPlopment and execution of natio-

nalnllr.1C..."1 re;:;ource2 proGra.mmcs it i3 im;iortar.t to fix a. renso-

nable ratio between a country's m·m efforts and external aid. 

The former should be a prevailint; component. It me.ans havine: a 

distinct nntionF.1.l econo:ny development plan with clearly fixerl 

demand for natiOllDl pi:>r:::ornY~ l. It also include :J a broad and. 

ramified educo.tiun!'"_tl 8Jstem, en.re fully ;>lanned and con::itru; t l:; 

under control. And, finally, own effort3 mean havinc; c0rrf)spo:-.d-

ing economic, organizational and ler;al ncchanima nece.:rnary frJr 

the functionine of education nyntem. 
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of engineering consultancy (such compenie~ operate in quit.e a 

number of developing countries, among them in Nigeria, Algeria, 

Peru etc.). 

Or.a.e of the higher forms of training highly skilled personne 1 

in developing countries is establishing national design e-~d re­

search organizations. This is examplified by I:'l.iian MECOU - a 

consulting company i~ the field of metallurgy which is a result 

of the Soviet-Indian cooperation. Establishing design ruid research 

organizations in developir..c; cour..tric3 i3 an appcropriate solution 

fer the problem of technology transfer and its repeated usage for 

t!:e national and expo1·t purposes. 

Usage of received technology for export purposes requires 

a specially trained personnel which receive both industrial 

{metallurgy, energy production, mining etc.) and export-oriented 

economic instruction. The latter includes the knowledge of 

uational economy and the role of internation.al cooperation in 

solving its tasks; knowledge of labour, financial and cur:rency 

legislations and their observation in joint activities with 

foreign companies and organizations. The obligatory requirements 

imlude also masterins diploma.tic protocol, one or severa 1 

ror0ign language3, nethod3 of ectL~ating market situation a.r.d 

others. A special atte~1tion iD nowadays paid to problem::: o.f' 

project 1:10nac;emcn t in co!lotruction of lnrt:;e-::icalc :i.nd.urJtrj_;~l 

cnti:rp:-izc:J rmich nrc cf th•:! kay importance for inclr:.r1trialization 

of (ievelopinc; countric3 1 economieo. The procer.:oe~ 0f prepa.rution, 

eva.lution and decinion-L" .. aking. works ma.·rngem~ut in the couroc of 

project ex~cution require the servicen of hiely-skilled mano.~c­

ment per:Jonnel.. 
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A signiricant role in provialng external sources of labour 

is pl::i.yed by foreign companies. It is very ofte~ that they have 

considerable difficulties in mastering and observing in their 

activities the prin0ipal clauses of developing countries' leeis­

lations. Manuals and guides issued for the benefit of foreign 

compariies solve this problem only partially. ~eve:oping states 

~ould make a use:ful step by setting a network of natio~al consul­

ting ag-=incies which would undertake adaptati.on of the forei&l 

~ompanies' activities to the regulations of national le6isla­

tions. 

5. INTERCOlnIBCTION BETWEEH THE NATIONAL AND I:HTERNATIO:IAIJ 

AIMS AND THE COMPANY TARGETS 

CoordinPtion of the activities of the state firms, private 

companies and state bodies is the basis for ~elution of labo~~ 

problem on th~ national scale. The issu.es of target Etlid plari~1:1.:n.~ 

strategies are the key ones for solution of labour problem. A 

problem of receiving and passing further the knowledee aquired 

by a company is no less important. It is necessary that the 

experience eained by a company as a. result of its ovm a.ctivitico 

or through cooperation with companies from developed countrie~, 

should become a national property. Such experience conccrri3 

uaually the following main fields: 

- tcdmoloci·~c:_l 

- economic 

- orcaniz~tional 

- 1.eeal .. 

The technological part in the on~ th~t draws the muj_'1 

attention. It includes desien documentation, equj.pment, buildini::s 
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and constructions (in case of industrial projects), testing 

methods, control procedures, operation manuals. Despite the 

undisputed importance of the above-mentioned, the techno­

logical part of the gained expe~ience may be useful only for 

application in the same or neighbouring industry. 

The other three parts are of the universal nature and 

may be used in any industry. Utllizing the ga:i.Led experience 

in execution of new projects, specialists from developing sta­

tes should take into conaideration the following economic 

issues: a system of economic indice2 used by a p~tner from d~­

veloped country and methods of using. them; generalized indice~ 

and cri·~eria for coordina"&iOn of the parties' activities; a 

system of scheduling for the pu~poses of long-term and current 

plan.~ing alld everyday management; a system of incentives and 

sanctions; methods of determining norms and using them-for 

complex estimations (materials expenditure, labour consumption, 

work duration etc.). 

A proper arrangement of works performance is one of the 

decisive factors of increasing the technological level. This 

means that the local personnel should thoroughly study work 

arra.'lgement methods employed by their partners from developed 

countries including provision of main types of resources, ma­

terials etc. Determination of works' sequence, otudyine the 

causes of negative and pooitivc influcnccn or. 'the ':rork[.; pro.:re~s 

enl fix1Ilg app:rox:im_ate cpantitative estimation of these influencc11 

are the basic isauec which the local personnel should pay it3 

attention to .. 

An experience of sol vine leeal ::roblems I!lO.Y be accwnul'l­

ted by atudyine the legal clausen of corizmcrcicl tranoa.ctionD, 
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