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'13 i~'t 
r-;::" iopr.unt or U:..1c~n r!:J;JCi.lt'CO!l re: Jn..:Uotr iol 

. Cav;Jlop~nt - Tho axporicn::s of India. I 
- • Li~ 

or. (Fh:s.) A.~. r.Dj~uori 

Ccvctrn.~nt of In~ia 

C~e~t:t::r.lt of Scbn::!l ~ Ts::hnology 

Ne:iJ Colhi1 Indi2. 

--· 

Davolo~oer.t" tnld in VaolS"li3 (ile?u~lic of 

Cai:aro:.n) from 30tti Fl:ly to 3rd Jum:a, 19J3. Ths 

v iclU3 mc;>rE..!>OGd 1n this pai;~r ere. not nec~CKlar ily 

tho ufa::ss of' tha Gouorn:ncnt of' India .. 
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!::>_~y~J.q;:i;-:}_-:- I!~- _q_~ -~~_u7.;:.rL .1!~.s..Q~L~~.s. 
f o:r: !n<'._l!.~~I i.;.j._ f~:~~.QJon:H.wt - T:-te 
filUL~ i en.£..:~ of In~: i : .• 

It is generally b~lievec that the Hu~an 

resources have contributed 50 to 70 percent towards 

econoLliC growth and lot rf research has beeri done 

of :ate to find out the contri~ution of the lU~an 

~actor in the econo~ic gro~th. Gro~th in econoray 

is attributed by gro~th in differ~nt sectors of 

the gconooy ~nd one of the major such sectors 

is tt.e industrial sector. Growth in econor:iies 

.:ind ·;:1·0•:1th of industrial developnent is closely 

linked ~ith the growth of technical and professional 

skills and surplus3s and ~~ortages of these 

skills can bring serious checks oo ~cono~ic progress. 

One of the nost inportant f;:.crl:s of econo!':'lic planning 

~s to identify the types of technical and professional 

skills th~:t the ecouor::y needs c:nd to plan for 

their development • In any progra~me/project, manponer 

or human resourcs constitute~ one of t~e najor inputs 

li~c cquip~~nt, raw ~aterials and oth&r infrastruc~u=al 

facilities. Econo.-:!iC dey~lor.-r.~ent (or gro::rth) is closely 

interlinked wi~h industrial dev3lop~ent and in~ustrial 

dcvelopr.~ent requires. anong other .. hings, profes$icnol 

skills as one of the major inpu~s. !n In.:: ia , a na j or 

devc:o?~ent proble~ is the generation of e~ploynent 

i.>oth in th.~ ru::al and urb:!n secto!'s. T~lis is intio::tely 

connected \·:ith industric:l and econo!':liC gro\·tth, •::~ere 

ap;:>TO'.JTi::t.c u;e: of sci<:ncc anci technology can play a 

crucial role. Th,~=efo:::e, a need ;·;as felt to crca":.e 

~ u 3 l if ic r~ 
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Th:! tot~l labour £orcc i:>~t\:ecn t~c ~sc of 15-5<) ;,·:as 

gro~ to 268 ~illions in 1985. Since one of the priorities of 

the country ·is to proviCe: o:nplo1•:1e:nt \.o -;uc!I !.:;:.our fo1·ce 

in the rural ~nd urban sectors by incre~sing indu~trial 

and econo:.iic gro~·1th \·1hich in turn required qualified 

~anpo~·;cr in general anc qua lif !ed skilled r.&anpo~·:er in 

particular, it is enough to deal with the relevance of the 
~~\\d 

of:human re5ourccs and its bearing an0 relevance 

" 
on the ind us trial dev elop:::ent. 

The development of hu=an ~esources in a rapidly 

changing norld has assumed ~any dimensions. In this paper, 

hur-an resources developnent (HnL') is restricted to nanpower 

Qevelopment to achieve industrial develop!:!ent i'1hict:., in 

tu!'n, goes to i:elp econo:nic goal~ .of th~ country • .. . In this 
-~ 

conte7t, the action being t~ken or to be taken by Government, 

_by industry, by ~ns~itutes, by professional bodies and by 

internat iona 1 a.gene ie s becor:ies very relevant and ir.:port ant. 

There is a proble~ of organising a v~ry large scale f.?.t effort 

~ in net only the developing countries but perhaps also in the 

developed countries. Th~s would require large invest~ents 

!S well as trained faculty nhich could undertake this effort. 

Sone $C;lnty d~ta is available as of 1975. The situation 

might hav~ changed since then. It is stated that 12% of the 
J 

total ~;ages an.:: salaries p'1id in US is spi;nt on training anc! 

d~vclop::ient of p~rsonnel. India and many other ccv~loping 

countries, it is much Jess rny be of .less than 1 r./ 
-/'J. Sut 

th0 Inc ian Gov2::-n::.ent 's effort in the forr.ia 1 sy:;tc::::i of educ..ation 

is i:.ipr~ssivc-. In Fr2nct:·, evary or:iploy2r of r:io:-c than 10 

~o~k0r~ is obliged to pay a unifor~ trainina levy goina up 

(• '· + 
.J ·~ .... 

l 



~----- ..... 

- 3 -

~n Industrial Trainin~ A~t 

in 1964 in whic~ a varying levy is placed on different 

indust::ies w_hich, for exa::ipl.?, i5 2~-~~ of sabries and 

~ages in the case of engineering industries an~ about 

2 ~illions are being trained systen~tically e3C~ y~ar 

by the c::iployers under the sch~mes. Sweden, Cana~a and 

Japan ;:-.re reported to have uell estzblishec r;ianpo~·:-er 

tra i;:iing plans •. In Fin land, it is sa ic that top and a ice le 

exccutivas go to school to study professional r;~nager.:cnt 

probably nore than those in other countries. ·Perha:is, 

the above data might h~ve chcng~d non but ~he overall 

picture shculd be the s~~e; b~t oor~ than the absolute 

figures, they confirr.i that HRD is vital for rapid 

.industrialisation which is essential for econo~ic gro~th. 

The means of developing hur:ian. resou::-:ces in 

any country are manifold and pould cover interalia the 

follo~ing elacentss 

(i) For8al education at primury, secondary and 
higher level of expertise 

(ii)Tcchnical and professional education at 
various levels of experti~~ 

{iii}On-thc-job training, infor:.iJl traii\ing, 
adult cducition, seninar5, workshops, 
discussion groups anc ~c~berships in 
cultural groups~ 

{iv) Training in Managoment and leadership. 

T~e efforts bein9 done in India on the above aspects a=e 

briefly dealt ~·1ith €.~. 

Realising the i~portance of the need !or 

!='rofc~5ionals fo:::- cconordc and indu:;trial dcvclop::i~nt, 

a nu~ber cf nations in the d8vcloped anc even in the 

ccv~loping ~orld i~vested heavily on the cduc~tional 

in:r<i:-tructure, India al!:.o h~:; pl<:yec h·~r pa::-t in the 

l 



-4- l sa·,·! e::::0n:,ous g;.~()'vit::1 in t:-ie nuuter of u::iversii::ie:s, collegEs, 

polytech!:ics 
- - - ... . anc sc.t:oo.Ls o.L. ~..:.· .ui6 

at various levels i~ differEnt disciµl~~es. The increase 

in the ec!.ucat.io:12.l institutio!ls ::as resulted in the 

spending of the considerable amou!lt of national resources 

o:::. educa.tion ar,ci training both for:::al ar.d. \..inf::>r~.o.l. 

T!-;e Union Gove:rn~ent is directly responsible fer 

co-ordi!'lation and. deterr.;inatio!"l of star:da!"ds ir. research, 

scie:::tific technical and hi
0
c-I:.er eC.ucational i:·,stitutio~s. 

) .. 

For discl":arge of t~ese respo!'lsibiliti~s, the ?:,inistry 

of Educc:.tion has set up statutory orga.r•isc:.tions likE:: 

the 1.:r:iversi ty Grants Co~u:.issicr., Indian Insti t~tes of 

·~ec!°l!'"!ology c..nci. other aut-:Y::1.::.r.wus orga!'lisations c.t the 

r1e.tio!1al level like the Natio:.-:al Council cf Educc:::':ional 

ReseZ:.r~h and ?r<:iintng. The: Gove:rr..r:,cnt has also set up 

four institutes of I-!anagcr::C-1:.t a.-rii:( four -tcdmic;o;l tee:.c:ie:·s 

traini?":.g ins ti t~t2s. In the thrc;e clcca~.es of _;1l2.r.ne:.. 

g.:.~o.,.•n ~rc::..nifold. St::;.rting, \·Ii th 27 ur..iv.::rsi tle.s i!l 1950, 

t:ieir c~ ~:)er have increased. to 135 in 1980-81 which 

i'.nclu·ics 112 un.!.versitJes, 11 deer.:ed universities, 5 

: ins ti ti..:tes of tec!moloey and 7 r::ore. institutes of 

university level status. In add.iticn, t:-iere are four 

ir..stitutes of t.v.nnc;e:r::ent anJ one i~sti tute f')r ir-.dus-

trial e!!gi!!e~rinr; grz.nting degre~s equivolent to 

to these universities wc:i.s Eec.rly 4,7CO C.urir..g 1930-81. 

Scie~c~ colleges alone are nucberi~g abou~ 1800, 

collcccs j~pa~i~C technical/e!!ginceri~g educ~~icn ar~ 

nc.:!rly SCO 8.r.d !.".Cdical coL er;es 2H.: 1.·.ore than 100 • 

• • • 5 



for vr;:..;.:e~. In additio::-,, the country ha.:. got r.early 

j0,000 hicher second.::ry schools i:.:;,artir.g eciucaticr.. 

at th.:: seco~d level. T!1e total er..roli:.e:lt in the 

universities has grO\-m to nearly 3 oillio:is and t.l-ie 

enrolr::e!'lt in science, techno:.ogy/engineerir:g a~d 

~edicine and agricclture is 0.8 millions. Tr.e output 

o:f qualif ~c:d graduates and above :fro::. these institu-

tions is also erov1ir..g and the S&T qualified persorL"!.el 

is esti~at2d to be about 0.18 r:tillions in 1950. Besides 

these third level eciucated r.~anpowE:r, -a large volur.:e 

of second level edace:.~d. n:anpowe:-· fro;:: the school 

stase is added every year to the pool o! skilled 

hu;:.an resourc.::-s. T:--~ese perso~,nel at. t!"!.e sec.:>!"~ci. aEd. 

thirC. level education get t!1e for:::al trainine; in the 

education;..;.l ir.stitutior.s. by pu"tting regulC'tr ~ours 

of study in .schools and. col).cges and sor:;etir:.es through 

a nqn forr. al sys"teL; of educatio!"l, t:'lrouth correspor.0.ence 

ccurses, ev..:-:::ing cour.se:s, sar:J.wich course.:; etc. 

Besides the fort.:al educatic-::al in3ti tutio!ls, 

the country has got :J. r..etwcrk of research and 

... develov::erit instituticns/lc.toratori.-::s/i!'l-house R&D 

uni ts in t:!::e industry ur..iie.rtaking C.evelopi:!ent 9rogrz.r . ....::.es/ 

projects in a variety of high tech~ology/new e~erging/ 

frontier areas relevant to different industrial groups. 

One of the objectives of these in~titutio~s is 

r:~anpower cievelopr.:ent in the disciplin~ of their work. 

It is worthdescricint briefly the various o~going 

forr:~l/ in.i'°or~.:al educo.tion anJ. tra1:-:ir.g in different 

disc.i.::_1lir.S"s/tt::c::nolor;y in t::-ie educ<:tic.r:al/rese<.1rch/ 

indus~rial instituticns for aeveloJ~ent of hu~an 

rc.:.;ou!'c<:~> L1 a vari0ty of ::;cicntific 2!1~ te:ch:--.oJ.ogi·-

l 



~d~c~tio~/tr~inin~ f2cili~ics offered in ~i~te~e~~ 

hnsis of di.scipline\·ti::>e/inC.ustry-wLse in t!1e next 

El ectrcr:.ics is or..e of t::Ce ;.;otentic.l and. u;;co:::ir.g 

f.:..cl<.ls anci. every n<:!.tion :rnd. so too InC..ia has takE'l :iote 

of its icporta~ce for natio~al develo;~ent. Soi I~dia 

.i.nC.u:,jt.::-·y. University Gro.nts Corr.Lis.sic·;1 :--.as i.::..er.tifieJ. 

a~out ~O instit~ticr.s/u~iversities like birla I~stit~te 

0f Tec'iuolcc;y and Science, Delhi University, I:i.ci.ia.n Ins tit~~·-= 

of Science for i""1tensiv.: tra;_ning and -cievelopr.-:E:rrt of 

cor..~1utcr r:-'.an!Jower. In addition, a large nw::be:r of 
. -

universities/Institutes of ·rec:molcgy has co:;~:Ju~er 

facilities ar.d they unuert~kc intensive trainir.g on 

soft•.-:c.rc/hard.'::are devc-lo.v:::e~t -end other pe:ripher-al 

C.SiJects. In fact' t~,er e ar~ specic:.:.l scftw.;;rc: <.ie:velo_t;J:;er..t 

proje~t5 like ~atio~al Centre for Development of Software 

., a~~ Tr2ining (NCDST)at Tata I~stitute of Funda~ental 

Research (TIFR) w~ich is engaged in hunan rc:sources 

develop;::ent 2,lso. 3esid.es, there are> well-known/lcadi-c.g 

cqnsultants like Tata Consultancy Services, industrial 

··· -·· hc.,usc:~ 'md ccr.'.puter r!lanufacturcrs who also car.tribute 

towards developr.:ent of hu:-::an resources_ in coi.'.puters ar.d 

allied fields. The Govt:rnr.:ent of Ir.dia has established 

Regional Sophisticated Instru~entaticn.Cer.tres (RSIC) 

in different parts of the country to create and promote 

an at,~· ropriate instrur.~entation culture· in the country. 

HSICs <:?.re .::ngag~d. in short t eru courses/workshops o::i. tt'.e 

use and a?:Plicc:.. ticn of varioi..:s electronic instr:ur:.er..ts ar.ci. 

techniques acd also engag~d in training tec~nicians for 

cai~t~~ance and operation of so~histicated i~str~~~~~s. 

1,...,, ......... .•. ,.,c- f T · ·, ·1 ·/~····-··.-·(;·,.-'"';v r C -:1 ::E.:'·;'rrniver"' .... Y L..> 1..l v•...l vi..'·:.> 0 CCfl.1C ogy -'--c--·· '--•· ~-lL 0~ et.> ~ "' -- .,i. .. 



ur-.0. d.evelc_tJ::-.E:nt. T~e largE: nur::.":ler· cf ;.:ar.ufCictt:.rers of 
. / 

in.:il.4.strial · c.r.d consu: .. er el~ctronics lincludi11g se!l:i-co::C..uctors 

and CO".'.,?Uter:V and their· i:-1-ho:.ise h&D uni ts have engagec! 

in short term .:>!! the job traininc; of r:.an.;:io•.-ier 1·or .i->rocuctio:.::, 

l•'.Z.ir~.t.-=:nance Jdevelopn(;r:t of :.;uc~1 products. T!:e co~!'ltry 

h<::is e.stsblish~d several :t..lectronics Bx~crt:.:. prcr.:o"tior1 Z;J!'".:.E:!:: 

\·;'.;.ich also contribute t0\·1~rds hur.:ar.. resources C:evelop::,e::t 

in the field of electro~ics. The natic~al labor~tories 

lil<~ ifatio:·al, Phy~ic::il La~oratory (K?L), Cr:ntral El ectrcr.ics 

acd Electric~l Research I~stitute (CSE~I), Central Scientific 
-

I~stru~entat~on Orga~isation (CSIO) eneaged in the r~search 

ar.~ tre.inine in t~e fields of electronics.~aterials ucvicts, 

instr-u.r.:e~tc:1tion control syste!:s, LSI/VLSI circuits a~d 

T!: ... e tr2.ir.i!:.g/acu.ie::.ic cow·ses on electrc:-iics in 

the ins ti tutcs of technology/ e~[,i neeri '1.G colle:e;es co~'uir.e 

clectricc::l er.r~irn~erir.g ir, its 1.:ar.y facets vital for inc.us­

tri;.!.l d.evclo;i::,ent. !:ltc~1sive training is c.;ffereci in a 

nur•:ter of fields ir..cluC.ir!g high technology areas and 

: .. it inclu~es progra~~es ir.. control/~ower system ~n~ineer-

1:'1g, electrical/:nachine d.r ive:s, instruL1Er:t<J.tion etc. 

Reali5ine the i~portanc~ of the role oiotec~nology 

is to ~)lay, ::-iow and in the near future,· the high lE:vel 

co:.:;~.i tt8e 0:1 SciencG: of the Govr:r!ur.ent of India '.:"las 

sr::t up ~ !-!2tic~al Biotccl'lr.ology E.o<:.rd. (E0TB) wi tp th6 

objectives of evolvir.g a nati~~~l cc-ordi~&~e~ short 
. 

and 1,-ing ter:: plan oi rcse<i.rcn and a.e:ve~Lo~::.8~t, 

" ,.. y.L 

·••. _: ,'","1',' .. l·,'.'.·'.·.:~""i• .~ .. ~·...... 'T'"...,n r ,....,..,, .,..,1 .,,,;-, 1 ·,...,, ... I cr.-,.J.1r:tJ' -·r· \·/r'1i'" .. ·_,,,.•..-, ;,c·/ - .... ..... __ '- _.._. ..... _ - ........... ..,,.._ -...... .... -v-- ··'c.... -- J; .. o..;,,-.~ .. ..... 
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bio:::ass, genetics e::r:.gL1e-:erint;, pho-';osynt!:es is, ~:·.:i-. -tec::1:.0lcgy 

thr:mgh tfl.e existing i~fr<:.st.ructure available at l':.ig:~t:r 

ed.ucati ·)!1<:::.l i~stituticns/res earch insti tutior.s/na~i0r.2.l 

laboratories and if nece~s~ry through setting up of 

specialised. ac.!.vat:ced cer.t.::-e..s. 

Cos~unicet!ons is very vital for a count~y a~d 

industries both in the ;ublic and private sector have 
. 

been t=>st2blished to r..arufacture cor:'.!:'.unicatLm equi~::'.er:ts. 

In ord::r to d( velop hur.'an re!:icurc.t:S to :-.:an the jobs i::l 

the co:::;.:uni<.;a tic~ ind.us tries, courses/trainin~ prograr.:.:~.t:s 

such as ele\::tronics and. ccc.~::unicaticn engineeri~g, i::r.icro-

waves, 5.n.strur,1ent3tic!'1 and. ccntrol, tele-co;;•!':.unicati.c,n 

engineering)radio an~ radar e~gineering, tra~s~issicL 

are being con~ucted by t~e ~igher education&l institu-

tions. S~)ecialis~d traini:r.g centres· such as Aci.vanced 

Level Telecor;·:~;unication Traini?!g_ Centre specially. set 

up to develop hur..an. resources in the areas of ad.vance:c!. 

traffic theory sir:!ulr!{ion, trunk auto:.1atic exche:.;.gf:s, 
) 

electronic exchance syste~, dieital tec~nology, 

ir.structional techno::..ogy, digi~al networks, r::ainte:nar.ce 

reliability etc~ 

University Grants Co~.:L.ission has r..a::.ed c<::!'lt!'E:S 

of Adv&.Dced Study with areas of specialisatio:: ur.cler 

G.iffere~:.t depart~e!!ts of various univc:"sities to ur.C.er-cu.ze 

reser .. rc:1 and. to train r::ar.poWE:!'F to :!1eet t:-1e need.s of the 

' I -, .-1 

cou~~ry in the 5pecialise~ anu e~creing fiLl~~~ Si~ult~~e:cu~ly 

the trained ~anpower from these centres will be av&ilable 

t0 ~an th~ specialised jobs of the indu~try. It ~ay ~e~~aps 

be useful to ncnticn t~e specialised ~reas of work of a 

i!:Ol'('.~r.ic ~ V\ .. ~ '""' ......... 

. . . ~ 
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e;:1~si~.-c1'y. ~e2-J. b2..oli:,~y, p: ..... -C2i.!!S ~(:·:.!. '/: ~=-.:.:-:.ic::, c~1ro= :~~:.,. e-
~ 

res2<.:..::-ci:, t:co1-cE;y, p:::.y~icc.l 2.nu r2cl"cc.I1i_cal ::,et<!llurgy. 
) 

R~~ic~~;sics s~d ~:~~trnni~s ~res~~~ of ~he areas o~ ~tich 

~!:e aC:,ove ce:ntr€s C.o cor.centr<:"~ed · .. tork. Jn ad.C.iton. to 

these ce~tres of adva~~ed ~tudy, other institut5.on~/ 

cclleges of encineering, tech~ology n~d science/ 

spec5_c:.lised. reseo.:-c!::. instituti.:n~.s a.".'e e::.1.gaged. ir1 ·~!:.e 

d.evE:lo:p1:ient of high level technicrol skills in cl1e::.ical 

engineering e;.nd -technol Of,Y, cher~icG.l s;::ier:.ces, in 

ph&r;:~acology, drug vnd pbarrr.aceuticals 1 textil0 tech~clogy, 

dyes and chemicals;fooc technolGgy, plant desig~, precess 

e:-igir:e"'ring ipolyLc::rscj_ence, paper tt:chnology, plastic 

techn01c.zy, petroleu::: ref ini:;.g etc., to take care of 

the r:a~~~:;ower needs o:· the ~ifferent ir!dustrics engaged. 

in the production cf che~ic~ls, dyestuff, textile, aruf 

a!".ti ph;:;.r-:.,.::.cei..:.ticals, .:-'lasti(;s, ~etroleu .. , )<:.per, r-...:boe!'.' 

and other co!:SU~ . .<::r a:-1d- ir..c.lustrial ::.rc.ci.ucts. It is ra~~-e!' 

ci.ifficul t to givE:.. a:'.1 exh3ustive :ast of r.u: .. an resource.:; 

itutions i~ different product lines i~ tbe country to 

suit t~~ incustrial ~anpower needs. 

Constr1.1ction industry is ~.ne of the .:;:ajo.-:- e:;~;loy2rs 

as it is a labour inten~ive industry. Since housi:'..6 

like food and clot'.1L g is one of tte p~'ime necessity 

of the people, since lndia ~es a larre populati~n 

2~~ s}.nce develo;~ent of c~eap constrac~lon ~a~&ri&l~ 

are very esse:·:tial, co~1structicn ir:dustry requires 

,:,ueq:::::i.tely traint::d ~.:ar.p.::r .. :cr i!1 t!'ie rdeve:in~;. fieldz 

areas o! co?:stn:ction is quite i.:pres.sive:. There rlr;; 

n 
I 
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Architecture t:J r;-,ention ei. .few, All technology/ 

.e~gineering instiruti~ns cffer civil engi~eering . 
as a basic course, lea~ihg.to ~ig~ level qu~lifi-

cations. The vai·iety of -courses offerec.i in civil 
. . C..Ov-V\h t' . ., . . eng1.neering ~F-8SS a~onE o ners, soi.1. cecna:u.cs 

anci four~d~tions e::iginE:ering, highway engineeri!lg, 

structural engineering, low cost h(iusing, water 

resources en&ineering, hydraulic engineering, 

buildins- e::gir:eerin.e;~ r'.aterial science, new and 

c~e-o.p c or .. struc-cio:i catcrials, tow!l and countr~' 

pla:minL anr.i design engineeri~g. 

~he industri~l pro~ucts and caterials will 

!1ave to ~eet certain s-tar~dards to estaclish t'.:."~e:ir 

quality a~~ reliability. To ~eet t~e objectives 

0f C$tablishing reliability and quality stand~rds1 
;:;!-.e · Goverr~r;;'2!"lt of Ir.dia h2.s set u;:; t:n~ Inciian 

St~~dards Institution. The institute is encagcd 

:n -'-'1E· IAO,_._ .. ,,,"' ... l·~n CT n"+-i'r.nal s .... ,,.,.·. ···c:.~c· relrt;,, .. ",. 
J. "'" ... 1 •. -. .... c:; 1,,. U1 - • "'" ~- .,_ •• u.~ ~ - f a -••o 

-".:o ;1r0dt.i.cts, co~!1.-:10di ti€."s, r:1c:itsrials ar:d. processes 

cind pro~r,otion of g.:::neral adoption at r.ational and 

intern~~ion~l levels and certification of industrial 

products. T!'".c institute offers cxte~r.ive trai!"li!lg 

in t:.:e v2rious aspects rE:lated to standarG.isaticn. 

~~tion~l Co-0rJination of testing ~nd calibration 

facilities to assist ~he various industries seeki~g 

sui~ablc testing faciliti~s. 



______,,,,__ __ _., - r 

The need to ini ti~~!::, unJertc:.kc an~ .:_.,ror.'.ote 

professional activitie3 re:).ated to labour w!' • .ic!'l 

f or;r an ir.tE.:~u:.l _r.art of . t!':e i::J.u:..;t.ry cei.!l!"_<it be 

r.inL~.i sec.. Th~ Kationc.l · L?bour Institute, an apex 

orc:;u.nisfttior.. alor.gwi t:1 its rcgionG.l organisatior.s 

0ffer training in industrial relatio·1s and trade 

\1_ni0::-:. aspects. 

Natio!'lal :productivity Council (XPC) and i-ts 

Retional Directorates an~ Local ~roductivity CoU!:cils 

are enc;ageci i!l activities ·;1ith tr.e .objective to 

sti~-.ulate proG.uctivity cor.sciousness in tr..e country 

anc to provide servicE:s with a view to r:,axi:.:ising,_ 

tr-.e utilise. tion cf availa':.le resources of r:.e::-1, ::.achir~es, 

~aterials an~ power. T~~ ~· i· ~ -"~ ~ie as o! training 0f 

i'Ji)C incluci.e inG.ustrial fuel efficiency, e-:-iergf 

subs ti tuti· ,...,.,.., 
~-·' 

- 11 ..... ~o u~ion control Glvices ~~e-gy· . - • , -·- J. 

ne..in-

te;,:.nc2, .:-.a!1a,.-t::a.2nt, s · , U)~rvisory an~ worker ~~ve-

...... --~ ,. ,,.. 
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Thera also exist's~eci~lised industries ~ ~ .i _ ..,..... ma::t_ac .. ur .ng 

specialised. and sophisticata:l products like air crafts, 

boilers, st~~ generating p~a~ts, .turbines, generators, 

priE:3 lilovers, earth moving machineries, train coaches, 
, ' .. 

busas and. hydraulics equipment. The countr7 has. got 

an irapressivc list of i~ztttutions/.colleges offeri:lg 

specialised iat~nsiva pro~ra!!'cas/c0urses to make 

a.va.ilablc highly train::tl ·ma..'1.po\";er for the industry 

· in th'3 above product ranga. 

Ap~rt from the full and part t.U.-:<J an:!. short duration 

h~ghly int·:::r..si.ve technic:il programmes offerred by 

institutions of" engineering anl te=hnology, universii(ies, 

o.:iv:1n.cod cantres and centres of ex:ccllenca ar-a en6a3e1 

in tr~ining of mo.npoi·mr i!l basic and appli9d scianc3s 

uith a viow to ~-€~t·~ suyply ~ highly. trained. ma.'lpow~r 

·to nc0t the necis of industries. These pro;rarr.~es are 

al.:;'1 vacy oft:Jn i.nt.erwarnn in the prograrn!!les of engineari~g 

and technology. Realising the nocd for a I:i.ul ti-d iscipli:::iary 

approach. in training to un::erstand the re~uire~snts of the • 

in:iustry and the nation, a nuwber of in:::tituttons of 

hi~hcr J.3arning has ·created. new departffients like bio-reed foal, 

bio-n:J.thcr.w.t:tcs, bio-che:1istry and. bio-physics in tho 

rec0nt pr:.st. .cl.long with the devel·:>pment of i!rlustry, it 

is essential to k39p the ecological balanca and. clean 

cr..v 1ronl.Jl;;::1t. Attention has been focusEed on hll!:.!a!l resou!"ces 

dov~lopment in pollution control/IJX>nitorin~, envirol1!'.:lental 

<::.S;)oct::>, ocolocy, hu.rn::rn :::ottl13montjhahita t-2.~c... 

Due to st~c) incre~sc 1n oil pri~es which tn turn 

created. adv8rsed balanco of payment and. drain on foreign 

TI 
I 



exchan6e probleu, Iniia has ~ear7i itselr up to start 

pro~rau.illles/projects in n3w anj non-conventional enargy 

sources on the one hcilld and. in optimurJ utilisation or 

conventional sourcas of ena~gy. In this, the 1naustrle3 

en3aged in petroleum refining and processing, in the 

productio!l of photovoltaic cells for solar energy, in 

the production of ma.chineries/instruwentation/equipment 

for energy and fuel sector have also played a role. To 

ma~t the ero!erging needs of trained r.ianpower, 1-rlstitutions 

in dif~erent sectors started courses/curricula in 

relevant fields. 

The National survey organis~tions undertake several 

nationally iuportant developmer..tal surveys and r:apping 

projects related to the coal fields, _1:..•rigation, po\.rer 

gcner:ition, col.::lunic~tion; flood control, water su:;>ply 

and forestry. nppropriate training to S & T entreprenaurs 

lU'e baing plannad to taka to a career of self employrr~nt 

. by utilising-the untapped natural resourcas. This is 

besides the training alraady bP.ing providej by the sarve7 

o_rganisations to scientists. 

The abovo gives an ovarall picture of the efforts put 

in by India in the development of human resources catering 

to the needs of the different industrial groups. The above 

list is not nn exhaustive one, but it gives an idea of t~e 

enorrcous ef .::·ort by the country in the development of high 

level skilll'.....J manpoi..-er to meot the needs of the 1r:xiu!;try 

cnguged in_ the manufacture of different g!'2.des of techr.olot;y 

oriented products/processes/servicos. As a n.:.tural corclla.Iy 

n 

·, 



of full time educatio~..<ll. prograll!!!eS in the higher edu~ation 

sector, there is a building up of a vast pool of qualified 

personnel i!l S&T and. medical. disciplines. It is worth giving 

briefly the order of magnituO:c of the available personnel 

tained in a wulti-faceted disciplinas/f!elds. 

The total stock of educated manpolrer,rnatriculate, 

graduates and above (l'IG?) is estimated to be 34. 76 millions in 

1980 and is l.ikely to increase to 46.€0 millions in 1985. 

~-!atriculates (o~ ~ornpleted educati<.;!l at the seco!rl level) 

account for nearly 80% of the {~tal stock. It is also 

estimated teat the number of economically active l·:GP was 

22.66 millions and it is esti~ated to go up to 30.37 nillions 

in 1985. Graduates and above alone constituted 8.1 millions 

in 1980 and this includes 2.~ millions-of scientific and 

technically qualified personnel. As mentioned elsewhere, 

this s.tock is replenished every yaar by the addition of new 

S & T graduates at the third Level and such additions 

amount to approximately 0.18 millions for the year 1980. 

The number of unemployed hGP constitutes about 15%. This 

includes 1 ~illions graduates and above and 300000 s & T 

·.qualified personnel unemployed. It is also estioated that a 

sizeable percentage of S & T personnel is employed in ba~king 

and in~urance and such other sectors -where there S&T skills 

are not required. It is argued by exper.ts in u:anpouer Planning: 

industrial develop~ent and by developmant econords.ts that 

solution to problem of unamployment of highly qualified s & T 

person.1cl a.~d solution to the problem of increasing icdustrial 

1cvclopme~t-are dcpcn1ent on e~ch other and. the remedy to such 

problctiS ~hould be found out by appropriate actions to ~aka 



opti!.:!um use 01" availa.bl9 hi:;:1 level skills by industry on 

the ona hand. to n:aka th\3 skills r.iore naed based aci suitabl3 

to industrial n3ads on the othar. -

The countr; has alreaQy takan-notica of tha priority for 

usint; the potentiul qualifi~·i hu.m.;ln: resources. for- ~r::>Juctlve 

·-
purpose • The Governuent of Ind.ia has establishe:i t:!la ~fatio!lal 

.I 

. 
Science and Tec..linology E.'ltreprenaurship Boaro (riST~B) to take, 

on a sustain3d b~sis, the _proble;;.; oi· unemployment a!'ld. 

inappro~riate enplcy~nt a~ong qualified sci~nca and technology 

perso"lncl. Th•3 board has initiated action progra~1Ues a::.ong 

others towards i~partin3 training to prospective entre?raneu~s 

in traits like need to achieve, risk ta.tcing ~a..'lageritl skills 
I 

a:ld aptitu.ie for probls~ solving. The board has also pl~!1!1~1 
. 

to establish Scicnca and Tech..~olo;y entreprenaurs parks to 

prc:::otG !;elf" m,;p.loy;.:ent ventures . for -ur:3iliploy .... ent and 

under c:.iployeq scie!ltists and te_chnolo~!sts by fostering a 

rese~:.:ch industry ~:.lltura through industry university lin:{~gas. 

The fact rc~ainc; that Ind.la has created a.-i abur~:iant sup·)., 

of qualified, highly sk~.lled r:a.ripo'.ier in diffe:ent C. isci,:>11 

and si~ea0le asount of f ina.nci~ reso~~cas is being investei 

to a. gre::l.t e:.dent by Govern:r1ent an:i to a s:..:.all a:.:tent b7 

private agencias in .fori.;al a!ld informal trainin6 of such 

India has es-taulisl:led a good trtiustrial infrastru'!tU:!:' ---· . 

and tt is rar.ked as ta nth indust~laliscd nation in the? w~rld. 
-----·~ .. --

Apart fr::>:-.: th CJ_ on go in~ e f for·ts in the field of d evalo .;>r:1i.;!l"t 

of h:1.;h level skilled human resources, tho country ha~ also 

i::.ipl3r.-.cnted seve!'al human rcsourc~s developu.ent pro~r·a::nes 

at differGnt ciddla l3val skills. 
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prod.uci:ion a~d. 

:i;:ent etc. 

courses are offered i~ a varie~y of sp~cialisatio~ 

' in engineering a~~ ~ecC.Lolocy as wc:l as in ~ few 

nor~-technologic~l .field.:>. • .:.to~'t twc dcze:: i)oly-

tec!:r.i.cs are res .:=!·veC::. f c!' 1::0:.:en. 

p.povided. in 32 cnginc.?r.'...r:g an.u 26 nc:-.-en::.:.nc~rine; 

trades to persc:::'15 wi t;~in th(; af::C croup of 15-2.5 

yeors. 

(ITI) ar.C. centre;:; ":>o"t"!1 rH:.:-r .. :...:.::.:=:r~ly a::..C. provisio:lally 

af!liatcd to .t:-~~ K.:itiu..::~l .::ou:.cil of 7,;'~ir~.:.r:g in 

7·· _,., 
..) :;, . ;)";;, 

pE:r ~:o:-.th. 

. .. ., 21 
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Six Ce~~ral 7rainin8 I~5titutes for !nstruc~ors 

( •"'?-_·)c-tr~.;.,,_ cr~-f;- l.-nst ...... •c.._r.,...~ re .... u;--a· "-y I'"' ... ..,_ - -~ - -~... - • "" vv- ~ '.!. ,._ c::. .., ........ 

t.ut2s, the:'e t.::<is~s c--c:.:e:' trair!.in.s ir.sti~l:.t\:..s, 

. . 
\..:.. (: •.. c:..~_c.s cf 

'• '· 

ir .. p~.rt.1;:ct by -:~1e: o.:.ove :..n!.:.-.:.i 'tu"tions, t!'<:;i:ii:::~ ir. 

I / 

ir..::;ti tutior:.s. 
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l 
disci~li~2s for in~us~ry. 

establishei a r.'L!:-:."';:,er c~ t:-'-i:-~i:i:: institutes to 

Large i~-.ius\;rial hm.:.s(:;S '!'lave got sepa!'2.<;e 

coJ..laborate wi ~h estaclis:-,ed t.~ai!'..ir-z./ E:ducr.tio:r.al 

insti't'..ltes. 

discii.:-line::.. 

different l~v~la • 

. , 
·country, pot~n~ial e~ployccs are sc~t abrocc for 

. . " 
s;>0ci.::.l.i$~C. trai:-!ir~c; uni.:.:r c.ifi.'erc:~t. collabc::-:..tio:-1/ b;'lo..r~ 

account. Soc~ of the ;rcfessionol ind~s~rics also 

of the :-:RD ef:C.:.rts o-:;go.i.YI[:; in t~i~ cou:'ltry, it 

gives a fair id.ea of the cr_orr.~ous tr<:ining ir.~:-a-

structuro ~Jilt up ovc:- a,pcriod o! tice i~ In~i~. 

Des pi tc the fact the tra inir.e op~.ort·.m!. tier; have 

c been :ncrc~ccu cnoroou5ly nnd thcrQby incr0~zing 

t 
.1 

.. 
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a~d, ther.~ is~sizcable une~plcynent ~=non~0 these 1 ·- _ _ par.son~e • 

As nantionerl else~:here, _several re~sons are advanc~1 for 

this iJjj.bal~r:.ce and. one o(_ tne -reasons· is that t~1e .... 

training i~p~rted is not relevant or ~ot suitable to t~e 

industrial .rcquirer.i:;nts. This lea.is to the question 

tt.en as to how to make the bast u::;o of tho training 
. 

D1f rastructurc already built by brinsln~ in ~re~tar 

co-ordination bet~aen the sup~lier an~ user of 

the' tra:L'1ee:s. Besides the national ofrort to !:>ring in 

grc~tor co-oruin~tion to m&.ke the potential use of tha 

trainees a~d traL~ing facilities towards the objective of 

-industri<Ll ~evelopucat, it 02.y also be useful to d~ell 

upon brieily on the regional an;l. interr3.;io!'lal efforts 

i'or utilis~tion of tha t·a.ining facilities a!!d trai!l3es 

.:vailable in Ir..dia an:i in other coiAntries. ;., nu~ber of 

su~;astions/obscrvations are given in the subsequent 

' part of this paper tow:irJs th3 objective of opti~ising 

the existinJ trai.!led hur::a.n renources ar..:l the future 

dcvclopm:mt- of human r.::zourcos for industrial devalopcent 
\ 

; 

an:l. these r:133.sur~s are not ~1ven. in any order of priorit7. 

(1) Intaraction b9tw~en colleges an:!. industr7 

should be str3nbtl1cnoi b:r introduci!l~ uo.ial of 

pr::.ctical :=.chool; (2) i~t prcs.Jnt tha ed,uca.tional 

sy::;ta..i in· In·.ii:?. is proC:~uc1n~ tho1.1s~'Yls·of or.::i."lar;r 

e;!'aJ.U3.tes uho h~ve no zpccial skills whcr3 as 

TI 
I 
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~ent "the cor;tert of r-lar..!'".~C:. ec 0!'.G:: ic 

capacity in relation to natiJ~al pro(~c~io~ cap~-

bili ties; t'" 'T""":. l"\ --"""···· ..... 

resources as .specific i'.!". f .::..;.r di::;tinc·c fielC.s rr.ay 

be us.::ful: (a) 'I"hE: :;;z..ss !;roductio:-.. c~:;ability i:::i 

reference to or~~nisation (b) ~2ss prcduc~ior. 

b .. - ·~ · f ..... '·1"' (c' -· ·""'-- .. r--u--""·,,..-capa 1...!.1. .,y .:i..n ::-e er enc e -.o SKl. .l.S J .c,!1-... ~::- ~ .. • l.c:..!. 
·' 

ca9abili ti0s (d.) knowlcde;e i.·1orl-~e:- capc.b·ili tics. 

This i~~lies tpat the develop~ent of nu~an capabilities. 

,..:.:-(i)·the ski~~o carry out r.:ass prcduct:on; 
. . . - - -- -
(ii) the orgar.isation<ll 9apabilities of organising 

such k . - 1 . ..... . t t d ..... . iiQ., s 1.1._ s l.n"o an in egr2 e opera-.ion; vr.e 

entreprcn~rial capability to brinG tcgether t~ese 

workers (or educatc:d person:r~el) but they have to 

be !:!aC..~ need bc.sed with practical skills; (6) There 

is a need to undertake a syste~atic and dis~2ssicr.~te 

aud.i t of the e:xis ti nr; }1;.,:, cii'crts with o vie:w to f inc! 

a f c2siblc zolution to ~~D ~r~~le:~s cecordin~ to 

ir.divicual ~2cds of diffe~e~t ~~tegor~e:s of c~g&r.is~-

tions and to cx3~inc the rc~sons fer lRck o! cc~-

)·..., 4.~,;- ... , •• • ''!) · "~(;·""''·u- o.,. · ,... .. ~e:··""" '·'<i'Jl ..• , ... ~i-.··· 1 "' 
... l I,,.. .. - .. ·~ <.·. L '-i ' \ 1<\. 'v .. ~ - • I .... ..1"'- ' . .J I I v ..J ~ • c...:. c... ..... - c - ....... 



l 
as (a) ol.>s0let:: s~:ills ~.:) sur~lus s.:iil.s (c) 0·::;.:e:.t--

for availatle st--_~lls. ~n clc:r:anl..i nc.w, in -;:;:!:~e ~-=c.r 

fl.lture ~tnd in ti:e contex:t .;)f .:ext five tu te:::. y=<;irs 

role i!'l the .ic-velop;·e.::-~t or :·n,;.::.an re:sourcL.s. Ir.C.us-;:;ry 

sho'!.!lJ. e<.r:.:.ark a :;iorti:!"'. of its revE:r,• .. H: f0r ;: .... ~: (S) 

7ne ir:.flu12r;ce of industry ov8r e:uucatiCJ!l r:'.ust i!:e;rc::.sc 

in character as well 2s deJree. It can~ot re~.ain a 

passive sUj_)porter o.f c-C.uc.:ti:.r:. by ::c.nc'..i!'"_g c:ut c..oles. 

I!lC:.ustry r.:ust u:.:.;.:e i:::!Vc:st: .. ent l·Oti.1 in tcr;:.s o:f : .o-.::--.e:y 

a:.:c. tir:.e i.::-1 eC.ucati .'.):-_al i::..sti tuti..;,r~s; ( 1.J) :.. t t:-te 

n~tion~l level, there neccis to be ~ro;er c~-or~inati~~ 

and trai~ing scrvic~s by rcstructuri~g existi~~ systE:~. 

In t~is context, it is ~Lrt~ exa~i~ing the organis~ti0~~1 

str·ucture, objecti Vf:S, fur:.ctic.:::s and s~:..ecial ~,rot;r;;:;.r.~cs 

of the! :':::tn1)0i:!er Services Co;.r.:issicn (i·iSC) for its 

sui-.:atility to various natic··t:al gow:rr.!.:e:c~:t:.s cs"t~blishe:;. 

by UK in 1974 with the followi~g priority objcc~ives 

in frar.:ing its cor.1;-:orate plar,: (i) to snfezi18.rC. the 

provisicn of skilled :::anpowE;r for L1dustry 's prtse!'lt 

and future needs; (ii) t·o C;nsure that all u.ne::-.ployed 

have ~cc0ss to p~~cr~~~es ~f training a~d work 

ex;:ierie:r:ce, as pztr'~ 0f efforts to !~ .. prove: c!cces.s 

peo~le; (iii) to ~rov~Je an efficie:~t an~ cost 

efft:ctivt: E:::~loy: c::t servic8 to r .. e~t. c_ ployers' 

( 11 ; 
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i· . .::>C and ITBs ti:> ci.raw up approprio.te trainir.e/ 

T!!ere r::ust be ragLm~l <::.!1d i~ter r.:.;i:::EC.d eff ::>r"ts 

ir:. r_:nkin~ us.:: o:- th~ facili. tie.3 of ::::.::.. ;;;xis ;;:.ne_ 

i=-:. ·~iff e:ren...: cou~:trie;,;. Sir..ce I!1.dia, c.:.: .. or~c: th<=: 
. 

C.evelopi!12: ccur:.tries, h<;.s got sufficit::Et ir..frast!:"Uc-

ture for tre:.ir.i!lg/eC.:.uc<.!.ti::in of !'iu::~:=.n rc;sources, it 

could. be co::.sid.ered by otner ~cvclc;J.!.~1g countries 

to sr.are sue~ facilities C;specially tlJ.e traini!:g/ 

educatin:1 costs, in tl:e developed countrie:s are 

prohibi tivc en the one har1J. <:nu there is ~ probler:? 

cf fcreign excn~nge co~~train~, on tr.e ot~er: 

(13) It c~uld be considered to establi~~ ~e~io~al 

a:J.d Matior-.al L:anpower Cor::.:issi~r1s to cc-o.r·dinc:.te 

sue;,. regio:-:2.l and ir-1ter regio:-" .. 21 co-o;ierc.:ti;::,ns wi t!l 

t.r:e followi!lg objectives: (i) "to provi_(i.e a sy.ste~~ 

for t:i.e cc-ordination of tr2ining inforr.2."tion; 

(ii) to i~cntify ahd ~ai~tei~ a refere~ce file of 

trai~icg organisatio~s a~1 resources arcund the 

cou~tries ~nd w~r:~; (iii) to encour2ge and initiate 

research in ~RD at the r:<!tional and rezicr.al levels; 

(iv) tc assist in erra~gi~g and conducting regi:nal 

co~fere~ceo; (v) to enco~rafe the estab!~~h:e~t 

sh~rc the trai~ing/e~uc~~ional facilities available 

in differe~t countries. 



In t!:is paper.; an atte::-.pt :::as teen ::c.d.e 

to bring out the enor~ous·infrastr-~cture available 
. -r.~c-... - -for for~_1al and inforr.-.z.l _t!'a i!1i~g~a~d also to bring 

0 ., ... 
..... 1.. broadly as to ho':! best to res.ed.y 

ga-y existinc; bet\·Feen the available r::a!!;,o·.-r~r and 

reQuired s~ills of industry so ~~at o~ti~al use 

of the hu:-.an resoPrces for the ::-.~xir.:.um industrial 

development. 

• 
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