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INTRODUCTION 

Difficulti_es eXl)erienced in the imolementation of develo"P•·~""'..,..,;p•,,.,,p"t!;'ll"u9~ 
during the first three Plans high-lighted the need for manpower pl~nJn~-~G an 
integral part of the olanning process. The sh~rtage of engineering manpower 
_in particular resulted in the slowing down of the tempo of development; affec­
ting ~racttcally all sectors of the economy. One of the essential ~re-requisites, 
therefore, fo~ achievement of· economic advancement 'is the timely availability 
of trained man,ower and the creation of facilities for ensuring an adequate 
inflow of trained workers to the labour force.' This calls for examination on a 
systematic basis 0~ the problems of assessing manpower requirements of the 
economy and measures for producing the requisite trained manpower. Reorienta­
tion of training programmes and exnansion of existing training institutions, 
establishment of new training institutions, special measures for training 
teachers and instructors and the.int'roduction of new techniques for intensive 
training with a view to shortening training periods are some of the ingredients 
in the 'redpe' for manpower planning. 

Efforts made so far to assess manpower requirements at the. State level have 
been generally confined to the segmental approach in which information regarding 
future requirements were obtained from the various Departments by issue of 
questionnaires. Such an assessment had a limited value as only the State 
sector requirements could be known by this method. In this study, an attempt· 
has been made to assess the requirements of engineering personnel on a global 
basis covering both .public and private sectors. ~he approach is one based on 
norms and on certain assumptions derived from past trends. 

For categorie_s of slcilled technical manpower, whose mobility is not re­
stricted to the limits of a State and whose requirements and availability are 
also de!)endent to a great extent on decision at National level, manpower 
projections must be made on a national basis i~ the first instance, Estimates 
of such manpower requirements and availability at the State level ~ave neces­
sarily _to be based on certain assumptions of a projected growth rate of the 
economy and zero migration into or outside the State. On the degree of 
validity of such assumptions depends tP.e value of the estimates~ W'lth all.,.l-low<bv~ 
the renort is oresented in the hone that it will be a useful guide for 
decisi~ns at the State level and that certa_in deficienCies pointed out in 
-res~ect of training program~es and utilisation in the engineering sector will 
lead to a planned human resources development programme consistent with the 
development needs of the State. 

Sachivalaya, 
Bombay, 

May 1966. 
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G. H, LALV ANI, 
Deputy Secretary (Planning), 

Finance Department, , 
Government of Maharashtra. 



REPORT OF THE STUDY GROUP FOR ENGINEERING PERSONNEL 

CHAPl'ER 1 : PRELiii!IN.'\RY 

Constitution of the Study Group : Its Composition and Terms 
of Reference: 

.1.1 A. Study Group consisting of the under-~:ationed official and non­
official members was consti~uted to assess the requirements and availability 
of Engineering Personnel by the Government of Maharashtra under Finance Depart­

. ment Resolution, No.A~-2363/XXVIII, dated 24th December 1963. 

Members of the Study Group. 

1. The Secretary to Government, 
I:r:rigation·and Power Department. 

2. The Chief Engineer (Irrigation Projects I) 
and Joint Secretary to Government, 
Irrigation and Power Department. 

3 •. The Chief Engineer (Buildings and 
Communications) and Joint Secretary 
.to Government 1 Buildings and 
Communications Department. 

4. The Deputy.Director of Industries 
(Development), Directorate of Industries. 

s. The Comm;l.ssioner of Labour and 
Director of Employment. 

6. The .Director of Technical Education. • • 

Convenor. 

Member• 

Member. 

Member •. 

Member. 

·7. The Director, Bureau of Economics 5~mber. 
and Statistics. 

s. The Principal, V.J.T.I., Bombay. Member • 

. 9. The Principal, College of En~neering, Poona. · Member. 

10. Shri aahubali Gulabchand 1 

C'na:!.rman, 
·The Engineeri~g Association of India. 

il. Shrf. Prabhu V·~ 1\Yeh~a, 
Chairman, 

All India Manufacturers' Organisation 
(Shri Pranlal Patel, Alternate ldember). 

12. Shri G. R. Jolly, .President, 
The Builders': Association of India. 

13. The Deputy Secretary (Planning) 1 

Government of. 1\hharashtra, 
Finance Department. 

Member. 

Memb.er. 

Member. 

l\~mber­

Secietary. 

Shri D. s. tblla represented the All India Manufacturers' Organisation in 
the Study Group meetings in place of Shri Prabhu v. Mehta. 
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1.2 The terms of reference o£ the Study Group ara: 

"(i) To determine the reouiremen~s of trained En~ineer!ng personnel 
both in the public ~d pr~vate sectors,. for the remaining period 
of the Third Ftve Year Pla."l a.'ld for the Fourtl1 :Five Year Plan; 

(it) To assess the out-put of such personnel both within the-industry 
and from tec~ical institutions; 

(iii) To establish certain norms and relationships for assessing 
reqttirenent:; of. such trained personnel in industries; 

(tv) To suggest special measures, if necessary, such as e~ansion of 
training facilities and/or a"('prenticeship 0 place!llents, provision 
of addit5.onal seats, re-orientation of the existing training 
schemes and progra.'lll!les with a viev/ to accelerating and augmenting 
the output of engineering personnel, etc." 

Scope and Coverage: 

1.3 Engineering employment comprises several sectors of industrial · 
activity ~~ch as (i) ~ufacturing, (ii) construction,(iii) transport and 
conmrunications,· and (iv) mining. In order to malte as comprehens1.ve an estimate 
as possible it was considered desirable to cover all these sectors. 

1.4 The term "engineering personnel" includes not only engineers but a~so 
Supervisory personnel and craftsmen. The e::...,ression "engineers" cOmprises 
graduates, post-graduates and diploma holders in civil engineering, mechanical 
engineering, electrical engineering, chemical engineering, metallurgical 
engineering, and mining engineering but excludes architectural engineering. 
The term craftsraen comprises 24 selected occupations, :nost "f which are basic 
engineering trJ.des generally considered to l:c connton to a numbe_r o·f 1.ndus1;_ries. 
The choice of these occu)'lations has been based on (1) "Studies in Occt1pational 
patterns of Enc;tneering pe~sonnel" prepared by the Manpower Wing of the 
Finance DE!!lartment; {!1) occupations for wh1.ch training facilities e:<ist under 
the Craftsmen Training: Scher.:e of the State Go~·ernment and (iii) "designated 
trades" under the Aoprentices .'let, 1961. A list of occupations se"tected for 
the study is given in appendix "A!'. 

1.5 In connection with the assessment of requirements of engineering 
personnel at the craftsmen level it rnay·be pertinent t~ mention that, studies 
were carried out in .the past to assess the requirements of craftsmen, "but 
various Study Groups and Worldng Groups set up by the C-overnmen-t of India 
and Sta'te Govern::tents stressed the difficulties experienced in the assessment 
of requirements and supply of craftsmen and have admitted their friability to 
arrive at even a reasonable est!:mate. The Report of the Work:f.n~· qroup on 

. Tec!mical Education and Vocational Training .states that: · · 

••It would, however, be evident that the problem of assessment of demand 
for craftsmen is very difficult as there are no standard. norms laid dovm 
regarding training· or staffing. Sine~. the ·data~.on·:-t;!le-, subject . :t,s .scanty, 
no precise and accurate ·estimates can Be made; It·would, however, be useful 
if some other methods are also used to calculate the requirements of craftsmen 
so that the results obtained are checked". {~Page 49 of the report)·; The 
Engineering Personnel· Committee set up by the Govern'Ttent of In1ia in 1956 has 
also come to the same conclusion in its report (vide Page 31, Chapter VII of 
the report). 
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Approach to the problem 

l.C ·The Study C-roup held four meetin~s in all. The first meeting . 
determined the scope and covera~e and discussed the various approaches and 
methodologies which could be utilized to arrive at a fair estimate of require­

. ments of en1;i11eering personnel. The $tudy Group also decided to attempt an 
investment-employment survey on a sample basis at the State .level •. ·The task 
of devising a· !JUestion..,aire for the survey was entrusted to a sub-Group 
consistin{! of the representative of All India Manufacturers• Organisation, 
Director of Technical Education and Director of Bureau of Economics and 
Statistics. The _questionnaire· desi~ed by the Sub-Group was examined and 
finalised in the Second.meetirig of the Study Group in the light of a pilot 
survey conducted by the Manpower Wing. It was· found from experience during . 

. the test survey that response from emi:lloyers was ·likely to be inadequate and· 
incomplete-in the absence-of long term planning by industrial units in general 
in regard to their developmental and expansion progrannnes, lack of data . _. _ . _ 
regarding requirements ·of engineering personnel and the reluctance of 
establishments to disclose information pertaining to capital structure, oqtput, 
employinent patterns etc. It was, therefore, considered advisable to restrict 
the actual survey to cover major industries only with a view to avoid unneces­
sary time and labour which would otherwise be entailed in 1111rrying out a full 
scale survey. . . 

1.7 The Study Gr~~p.considered it desirable to assess the requirements of 
engineering personnel for the Fifth Plan also. as any e:Kpansion of training 
programmes, even if it could be under-taken immediately would, on account of 
the gestation period entailed, materially increase. the outturn of. engineering 
graduates and diploma holders only at the end of th~Fourth Plan •. 
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DEI'ERMIHM ION OF. NORl.lS 

CHAPTER".2 

Al\'D REL.I!t'IONSTII!'S FOR k;SESSING Tf.E 
. ttQUIREZ.t!>NTS. 

· art" 1 ignificance if the 2.1 . The determination of· norms: assumes p J.Cll ar s .. • 
e irements of nersonnel are to be esti~ated on a global basis. Past studJ.es fn ~5sessment of· engineering manpower requirements tend•ed to ador>t a seg•olental 

approach ~l!"dch ·generally restrictll!~- the estimates to the needs.,... ·of the p~tblic 
seci:o1•:or.iy.· It was f,el,t_}ll.at~po~~estimates ~:J.sed on. normative s;udies. • . 
would extend the scone of ass_essment to c0ver botn the public and pr ... vate sectOI s 
and that 'the overal:{ picture. 'l'lould; be sufficiently ccln!Jl'ehensive to mal~e long­
term !tlannirt~ of engineerin~ l:)Ullpower -.more meaningful. 

2.2 Since one of the terms of reference of the atuGy Group is ."tq establish 
·certain norm ·and relation.s"llips for assessing requirements of en.gineering 
nersomiel ·in industr:I.Eis"; the sa.'llple. survey of .. investment employment -proposed 
juring the first meeting was 'conciu.ct@d. As it was detided to restrict the .. · 
act'i1al 'R'.!rv·ey to cover major: industries, 9 such industries in ll!a.hara.shtra State 
cover in,: a:,nioxi!na teiy 70 -oer . cent. of. the total; ,factory emplo"ymei1t were 
brought-~tind~r the scope of. the s-.il-vey •. It was felt that representative es'!=ablish­
iiients frOJii each ot:' the major industrial sectors ta.lren up for the survey. cov.ering 
·60 per cent. of e'll!llOYJ.1ent in that particular group would be a sufficiently 
representat~ve. cross s~~t!on of. the major sectors of :l.ndustry in Maljarashtra. 
The indu;;trie':; selected f.or the survey were: 

. _,. 1) 
2; 
3) 
4) 

5) 
G) 

-7) 
B) 

9) 

COtto~· Te~ile •. 
Manufacture of Chemicals ·and Chemical products~ 
Basic Metal-industries. . 
Manufacture of metal products except machinery and' 
transport equipment, 
Manufacture of machinery except electr~cal machinery. 
Manufacture of electrical machinery, apparatus, 
appliances and sup,lies · 
IIWlu:facture of transport equipment• · 
l'&uru.fa.cture of professional, scientific, mear..-uring 
a.'ld controlling instruments. · 
Eleqtric light and !'Ower (generation, transmission and 
distr:!.~tion of electric·energy). 

2.3 According to the Census of·i&ulufacturing Inctus1;ries, 1962, there were­
ab~t 1,400 !actories in tlle abOve industries employing 5.26 lakh worlcers. Of 
these, 195 factory establitlbme»ts engaging about 1,.96 lakh worlcers were selected 
for the survey. In addition, about 100 construction undertakings representing 
a cross sec:1;ion of the building trade were also chosen in consultation with the 
See;:.-ata.ry, Builders' Association of India, Bombay. 

2.4 The questionnaire approved by the Study Group at Appendix "B" was 
circulated among select@d factories and undertakings. The concerned Associa­
tions such as the All India Manufacturers' Organisation, the Engineering 
Associz.t:!.on of_ India _<Western Re~on) 1 the Bombay Mill Ovmers' Assocb.tlon, 
the Indian Chemical AWlUfacturers Association and the Builders • -~sociation of · 
India were requested to assist in obt:J.inint; infor,nation from their respect:!.ve · 
constituent units as expeditiOusly as possible. Reminders were sent directly to •• d ............ lL ....... 

theAconcerned Associations wit_h a view to hastening the replies. In addition, 
the staff of tl;le Man.,ower Wing was detailed for p17rsonal follow•1.1p and collec­
tion of sch7dules wherevf.r possible, On receipt of questionnaires duly filled 
in, the information recorded was scrutinized and clarifications obtained from 
suet undertakings as had given incomplete or obviously inc?nsistent data. 
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- -
Inspite of these efforts, only·45 industrial establishments• and two construc­
tion tmdertakings responaed to. '!;he: _survey • 

2.5 ·It was intended to establish industry-.vise norms relating to various 
aspects of manpower. planning. such as invest:nent elll!llo;>'ll!ent, :output-employment, 
sectorwisc employment-of engineering )'ersolmel accord:l.n~'to educational level 
such as. graduates and diploma'h<?lc:lers,_engineer ~ ~:raftsmen ,.atiQ etc •. In 
view_ of~ t~~ indifferent response,4-' i'rom :indi •Jidual· esta_q;ishment s 1 ilo!lever. it 
was :fel'!; t_hat 1t_ wculd not be ;realist,:tc to attempt . to _establish any meaningfur 
industifi-'~Se, nol-;n~~ , :tile liinit~d~ata l!l;),de avjli~able ,fJ:'()ln:the Su.rvey ~~St: . 
therefore, restr:lctc·tl_ the scope to_, determination o~. !?V,ch, eyer_..a.ll,j:J,orms as-~· 

. ··-•• • •• t-.,... ... -,.·t-·,- ' . -. ' ,• .· ..... .-,- ·- . ·. ---~ ·f. - . 

relate :to ;total: eilil>l.oyment; . em!Uoyment of_. ~g1n£;ers_. inves_tlllen_t, . Ol,ttl_)\t:t. ~tc, 
• • • • I 

Norms ey~lyyd _from ad-hpc ~tryey 

2.6 Norms evolved as .a result of. tile local survey which may be helpful . 
in es+1.r.tati:r:tg the requirement~! of. engine~rfnc; ::ta.'lpowe~ ate_ br~efly, described 
belim; . · 

(i). Ratio of graduate engineers·to diploma holders 

2.7. The ratio var:les fr~llll. graduate : 1.27 di!)lor.a.;)toidors' in 1956.,.57 to 
1 graduate': i.59 dipioma holders in l9Gl-G2. Th~ ratio of 1 : 1.4n as 
\'forl,ed out .. from the data fcl· 1!>63-64 may _l:ie ~~ccented fq;-_ pl~11ing )?Uryoses. 
In allf 4o5 ~stablish::tents were employinrr 6-:l5 :;ra•.1\•ate. en~ineers and 1021 
diploma ho'ldel.·s, y~eltl.:!.nrr'the above rat.io. {Tab],e 1':16.1). The Educati.on 
Division of' the Plannina- Co·om1ission ha::;: ilso utilized the Rame ratio. ,'\ccor­
ding to the Ed'uc11.tion Divi!?i"on, "the rati.o of dipl!)ma holders. to. graduates 
to be trained iS-a function-of ration::.lized utilization-of enaineering 
cta.r.Tlt'Wer an1 needs to be i'urtl'.~r examined 0 For the time ~>eing the. exi.st;lng 
p:;.·actice,'·rationa.lised to the extent data :ts 1\.Va'li;jble. wMcl· r.oul;l give 
the ratio of '1' : 1.5· may be used" •. 

. < i:D Ratio. of graduatP.- img:meers 1:0 cra:n;smen. ana percen1:age or. 
craftsmen to total emriloymerit __ 

2.s · According·'tQ.the .. data obtatnetf, the ratio of.~nginf).er:lng graduates 
to ·engineering -C_raitsmEm workS CJU:t :at 1 :z.r~duate engineer_:_ 18 to. 20 c~a:rts­
men. The'-Directo:i-il:te of ilanpo\':er~ G0~!@1"!i·uent. of ·tridia, has estimated the 
requirements of CJ,"aft~men by t1tilizing. a r:~.ti(! of lgradua.te engineer.:. 15 
craf.tsmen. - Tli¢ percent~~ of en~ineerin?. crafts:neri to total· employment 
worltS' crut at lO per cent: for the year '1963-64. (Tab~e N0.2) o . . 

·(iii] MCL'tio o:r .mves't;nen't 'tO 'to1:aJ. ell!Tl.J,oymem;. 

2.9 •'Total elllployment per crore of"inve.st·iient -i~ esti:n.ited at 713 -during 
1963-64. In that ·y'ear,' 42 establishments 'invested ~~134;66 crores and - . ·" 
employed a total comp],'ement of 96, 70p Vlorlters. The, dati'!- revea,l a ~alHng . 
trend in employment': per erore 1>f investment froni 956 ·:lri 1!:>116-57 to 'S56 in' · 
1961-62 and 718 in 1963-64. (Table No.3). ~he .Director Gep.er.a:!. .9f 
employment _and Tra:lning ~s~i:nated tl).!it _a )1~t 1n,;estment . o.-t R{~'~o~ooo crores 
in the Thi-rd Plan wout~ _ge_nerate an ·actdit,ional ·Elml'lof.neti~ for 1 .• 0.1. crore 
nersons giving a ratio ·_of aq(jitional ~loY.ment.' of ~l,C;LO ~r :C:t"~:re gf 
investment· • .. ·• . 

(Iv) PatiO of gutpu~ to cm,to~nmgnt 
2.10 During 1963-61,. 31 establishments reported_.... production .. of goods 

a."ld services valued at Rs.sl.66 crores and employment !'f,all9u.t: ~~,JOO.workers. 

H-17G(200-5-66)-S.9,10 



This cives a ratio of 763 worlrors per crore of output. Employment 'Per crore 
worth of-output falls from about 1 1 000 in 1956-57 ta 304 in 1961-62 and 76S 
in 1963-64. A falling trend in ell:!)loyment per crore of output is forecast 
for l91lG-67 as well as for 1071-72. (Table No.4). · 

. .. . 
(V) Ratio of engineers to t~tal e~loyment 

2.11 lilnlt'layment of worl:ers. per engineer dur:!.ng l!l56-57 was estimated at __ 
90:J. The~igure declined to 7Q in 1961-62 and 65 in 1963-64. During 1963-64 1 

·41 establishments reported employment of about.-11 ~00 engineers. and.about oe.aoo 
workers. giving a ratio of 65 worl~rs_ner engineer. Accordin~-to the. estimates 
of the Engineering Personnel Committee (l956} 1 _the ratio of total-e:::nloyment 
to engineers comes to 100:1. In the liaht of this 1 the ratio arrived at in the 
course of the present survey a~mears to be rather on the lower side. This may1 

perhaps 1 be atrributed to inadequate response from the non-enginePring industry 
such as Textiles. (Table No.5). 

2.12 
197C-7l 
and the 
lio.G) • 

(vi) Trends in cap1tal investillent 1 totxl employment gnd employment. 
of enzineers 

Althou:;h capital is expected to !ncrease_during the 13eriod 1956-57 to 
by 5oS times 1 total ~loyctent is estimated to :!.:<crease by 2. ~ t!r.tcs 
e:nnloyment of en~ineers b:;r about 3 times during that period. (Table 

(vii) Itat:!.o of emp1oy:;cmt· of en~!ncPrs to. investments 

., 2.1S . Information received from 45. establis~ments indicates a total invest­
ment of Rs.l42.45 ·e:rores and ellll'loymont of about 1, 700 engineers between tlter.J 
during the year 1963-64. This vtorlcs out to a n'"'= of 12. eneineers pel• crore 
of investment. The ratio· for the year 1961-6:! also work; ou1; at 12 enrr:!.neers 
J'lOr crore of invectment. Thus the State level invezt:,,ent-cl!l\)loyment. ratio in 
rer;ard t" engineers stands sttbstanti.a.ted in t~e Hr;:!1t o~ :::im:!.lar ratios namely 

1 
11 engineers per crore of investn1cnt and :12 engineer~ n.el_" :cror.e of -investment 
respectively established by the Perspective ::>!vision of the Plar.ning Co'lllnission 
and :the Worldn~r group on ,Technical Educatio1i' and Vocat-l..onal Tra:l.ninr:. · 

2.14 It would be -pertinent to add a. 11ote of caution in rer;ard to . . . - . . ~ . 
arl=itrary acceptance or hasty utilization.of norr.JS for J'UJ;poses of manpower 
planning. The acce!)tance of normn as sufficiently stable and realistic for 
practical application must be the result of a series ot studies

1 
of research 

and evaluation carried out continuously over a period of time and refined 
periodically in the light of technological development 1 changes in the 
industrial structurc 1 changes in occu,ati:mul patt.erns etc •. 

Various approaches for estimating requirements of en1ineers 

Zwl5 Requirements of engineerin~ manpower nay be esti~ted O,y adopting a 
number .of approaches. Estimates can be related '!;o investment

1 
seCtoral growth

1 the ratio of GlllJlloyment of enr;ineeril1:; personnel to total employment in the 
• non-agricultural sector and the _overall engineer:tnr; manpower growth rate. 

Estimation by a munber .of methods is desiralJle in that it would not only 
enable a COlllJlarison and cross-check of the resul';s but ~1-:>uld be help:ful in 
evaluating the relial>ility of the various methodologies at a futur"' clah•-



(i) Investment-Employment Ratte Method 

2.16 The Pers~ective Planning Division .has estimated that Nfor the Third 
Plan period wtth a net investment of fts.lO,OOO crores, the nrojected 
e~loyment opportunities would be between 93 lakhs to 107 lakhs of ~ersons 
and out of these, the ~ersonnel with engineering qualifications at

1
the degree 

and di~loma leve~ together may be roughly estimated at 1,10 lakhs". The above 
assumption leads to a norm-of 11 engineers ~er crore of investment. 

2,17 The working grou~ on 1echn1cal Education ~d Vocattonal Training, 
1960, has established a ratio of 12 engineers to Rs.l crore of investment. 
The Working Grou1)_observes,."On this basis a ratio may be established that 
with an average annual net investment of fts.2,000 crores per year during the 
Third Plan, the annual requirements of engineering nersonnel would be about 
24,000 .. ~ This ratio substantiates the one established during an ad-hoc 
su~vey of investment-employment at the State level undertaken by. the Manpower 
Wing at the.direction of the Study Grou~ (vide ~ara.2.13). 

2.18 It the investment-employment anproach is utilized tor assessing 
reqtiire111ents of engineering personnel, necessary adjustments will have te 
be made in the estimate in regard to civil engineering personnel stnce 
experience shows that SO per cent, of the total employment of civil engineers 

' on construction works would cease to exist as soon as construction works are 
over. Thus 80 ~er cent. of the civil engineering component of the estimated 
requirements of engineers during each plan period would be avaUable for 
utilization in the next Plan period. 

(ii) Sectoral Method. 

2,19 The Education Division of. the Planning Commission has utilized 
"growth rates" for estimating the growth tn engineering manpower in the 
various sectors of the economy~ In the Mining and Manufacturing sector it 
is estimated that in termsof net value of' production, the annual nercentage_ 
increase would be 10.3 per cent. that is to say that 10.3 per cent. would be 
the annual growth rate in this sector of economy. Assuming that require­
ments of engineering personnel for this sector would increase in-the same 

· ~ronortion as its growth rate, the number. of engineers would increase·at the 
rate of 1~3 per cent. per annum. ~similar assumption has been made by the­
Co~mittee on Sctentific Man~ower of Great Britain which states-

· "It was reasonable to base ~rejections of the likely need for scientific 
manpower on the assumotion that demand within each indllstry would on the 4 
average, increase in direct proportion to increase in industrial cutout." 

-----------~----·-~-----~~-----------------------------------------------------

1. Report of the working groun ~n Technical Education and Vocational 
Training. ·Page 44. 

2. Report of the Working droun on T•chnical Education and Vocational 
Training. Page 55• 

3, Engineering &~~ower Requirements: 1961-81 Certain 
question regarding Forecasts.· Page 3 to 7. 

- . 
4. The Long Term Demand for Scientific Manpower, 

Government of u: E. October 1961 (Page 8). 
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2.20 The develonment of Transport and Communications being closely 
related to the eXJ)ansion of industries, it is assumed that the number of 
engineer• in Transport and Communications would continue to bear the same 
~ronortion to the number employed· in Industry and Mining at a-given time. 
Accordingly, the proportion of engineers in Transport· and Communications 
Sector to the number of engineers in ~~dustry and AHning in Maharashtra State, 
which was 21.1 per cent. in 1961, is assumed to be ceaatant during the Third, 
Fourth and Fifth Plan periods. 

2.21· As regards the Construction Sector, the Perspective Planning Division 
of the Planning Commission holds that the net investment in this sector would 
increase by an average rate of 10.7 per cent. per annum during the next 
fifteen years. Accordingly, this rate is assumed to be the rate of increase 
in the number of engineers in ~onstruction; though )t would perhaps be more 
correct to ado~t a higher rate for Maharasbtra, since investment in this 
Sector has been comoaratively higher in the State. 

2.22 In the case of "other Services" such as public sector administrative 
deoartments, consultancy services, trade and commerce, and research and educa­
tional institutions, it would be reasonable to assume that·the engineering 
emoloy'l!ent in this sector, which is ancillary to other sectors, would pregres­
sively increase so as to maintain its over-all oroportion to the total 
engineering emoloyment,. In 1961- the overall proportion of engineers in the 
"services" sector in Maharashtra State constituted 43.77 per cent. of the total 
engineering emoloyment. This percentage is assumed- to be constant durtng' the 
Third, Fourth and Fifth Plan neriods. The difference between the total 
requirements at the beginning and end.of each plan would censtitute.the addi­
tional requirement during that period. 

(iii) Ratio of Engineers to EmPloyment in Non-Agricultural 
Sector· 

2.23 The Working Group on Technical Bducation and Vocational Training has 
evolved a ratio between employment of engineering personnel to total employ­
ment in the non-agricultural sector-based on past trends. According to the 
Working Group, the ratio has been rising from 0.12 "!)er cent •. :ln 1950-51 to 
0.16 in ;1.955-56 and to o.211·in 1960-61, The trends of economic dev~lopment 
reveal that the percentage ·~s likely ta reach 0.11 by 1965-66, 0.55 by -
1970y71 and 0.66 by 1975-76. The tot~l requirements of engineers are estimated 
by applying these percentages to the "!)rojected em~loyment in the non-agricul­
tural sector. The additional requirements during the Plan ~eriod would be the 
difference between the Tequirements at the beginning and at the end of the 
Plan period. 

(iv) Growth Rate Method. 

2.24 A rough but ready method of estimating. the requirements of engineers 
may be found in 11ro.ject ing the overall growth rate 1j the stock of engineE'ring 
manpower. According to the I. A,M,R,, the total outturn of engineering gradu­
ates and dioloma holders in India upto 1951, 1956 and 196i stood at· 55,429, 
90,036 and 152,430 res'Pectively. These.figures indicate a growth rate of about 

.11 per cent. per annum in the stock of enginering personnel, 

Inter-se ratios among Engineers according to speciality 

2.25 Once the over-:-all-requirements ,of engineers have been ass~ssed, it is 
necessary to determine their soeciality-wise needs based on inter-~ ratios 

-----------------------------------------------------------------------------~-
5. Report of the Worki~g·Grouo on Technical Education 
- and Vocatjonal Tf4ining ~Page 57. 
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amon~.the different sp~c:lalities such as civil, mechanical, electrical, 
chem1ca1, metallttrgic.;tl and mining. The inter-se ratios among estimated 
employment of enzineers as obtaining in 1963 processed from State Employment 
Market Information data may be accP»+.ed, assuming that these ratios would 
remain fairly constant over the next 10. years.· 

lpter-se Ratios 

Civil ••• . ... • ••• 47.16 
1\Iechanical •••• • ••• 16.36 
Electrical •••• • ••• 32.72 
Chemical •••• • ••• 3.05· 
r.tetaJ,lurgical • • • ..... o.4o 
!\lining •••• • ••• 0.31 

------
100.00 
==a••• 

2.26 ·T}le State Employfnent .llirlcet Information data has been further 
processed· to obta{_r._ the· employment pattern of engineers accordine- to sectors 
of employment. The proportion of employment of engineers· in the· public and 
private sectors based on suqh data for 1963 is given below:- . 

Specialitl: Public Sector Privat·e Sector 
I 

Civil EngL"1eers ••• ... 91.99 s.oi 
~~chaniCa! Engineers ••• 30.64 69.36 
Electrical Engineers ••• 62.95 37.05 
Chemical Engineers ••• 12.96 13.7.04 
Metallurgical Engineers ••• 16.67 8:3..33 
Mining Engineers ••• • •• 79.63 20.37 

2.27 Similarly the State Employment Marl(et Information data provide 
inter-se ratios .in regard to engineering craftsmen; These ratio_s· are giveD 
in Table·number 7. 

Replacement Needs 

2.28 Since the stock of. engineering personnel tends to decrease on 
account of deaths, retirements etc., provision has been made for .replacements 
at the rate of 1.5% per annum, the Education Division of the Planning • 
Commission having assumed, the saine rate. 

2.29 An analysis of the. data regarding turnover· of worl{ers compiled from 
the Census of ~anufacturing ~ndustries~ 1961, for hbharashtra.reveals that 
the renlacement ratio on account of death and.ret:!.rements.etc. for the 
working.cl::tss population comes to 0.5% per annum. Accordingly, this rate 
has been· \ttilized for. asse.ssing replacements for engineering craftsmen. 

Conclusion 

2_.30 After careful consideration ~f the various methods of est.:!.mating 
engineering manpower requ:!.re,~ents, the Study Group decided that the sectoral 
growth method was most liltely to yield· a realistic estimate of engineering 
manpower· needs. 
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CHAPTER 3 

ASSESSlllENT OF REQUid.E!JENl'S· ,~:D AV.;ILABILITY 0:!" EHGINEERU!G PERSOI\'NEL 

Total Reguirer.tents of Enr.>·ineers 

3.1 The overall requirements of engineers during the Third, Fourth and 
Fifth Plan periods estimated on t;le basis of Sectc..·al growth tabled below 
have been calculated on the ,.rovrth rates . in tb<;) various sectors as assumed . . ~ 
in paras. 2.7 te 2,20.. 2..·1'}-h:. 2.·22. · 

T .. 1\BLE II A" 

Requirements of Engineers accorjing to Sectoral approach. 

Sector 

1. n!ining and Manufacturing 
2 • Trru1spot-t and Communica­

tions. 
s. Construction 
4. Other Services 

1961 

3,478 
1,511 

3,761 
5,243 

1966 1971 

. 8,929 14,554 
2,464 4,017 

6,243 10,363 
8,642 14,173 

1976 

23,723 
6,548 

17,131 
23,251 

----------~------------------------------------
Total '15 1 993 26,273 43,112 70,703 ________________ ..., _______________ ""!' ______________ _ 

Additional Requirements 

OR 

Say 

10,285 
(Third 
Pl::m) 

10,300 

16,834 
(Fourth 
Plan) 

16,300 

27,591 
(Fifth 
Plan) 

3.2 In addition to these requirements, it is nece:'lc~y to provide-for 
replaoe'llcnt needs (on a. !::>o,.mt of death$,. retirements ,etc.) calculated at a 
rat<~ of 1.5 per cent. per annum as indicated in pal"a. 2.2s. Ac0o:::-dingly 1 1 1 474 
additiomt1 f?n~'tneer>J would be required duri.ng the Third .i?1a'1, an additional 
2 1 260 dur-tng the Fourth Plan £nd 3 1 450 during the Fifth Plan. 

3.3 A comparative picture of the requiremetits of. engineers (includin~ 
replacements needs) for the period 1961-71 estimated according :to· the 
different methods is given below: 

1. 

4. 

T !\J3LE "13'' 

Additional Requirements of engineers (including replacement needs) . 
acc<?rding to different a,p.roaclles. 

1\!ethod 'l.'hird Plan Fourth Plan Fifth Plan 

Inves-tment-emnloyment r..a.tio. - . 
(Crores rs.) Investment assumed of 1,200 2,200 3,500 

(a) ~.1 crore . 11 Engineers 11,313 21,213 33,613 • 
(b) !'.i.l crore : 12 Engineers 12,208 23,174 . 36,922 
Sectoral Method ·n,760 19,100 31,000 
Engineers to Employment in 
Non-Agricultural Sector. 11,675 20,400 25,700 
Growth Rate· !fethod ll% !'er annum. 12,435 20,778 34,600 

Source:- Engineex!fig~lan!'lawar Requ-i-Pemenls 1 1961•31-certai~ons 
- Regarding Fo1eeasts 1 p.~ 
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It is obser.red that the requirements o::: engineers, as assesse<i ~cc:>1•d:!.ng to 
different methods, ·show small variations ~hn•ing the Fourth Plan, '.'lherea.s 
they indicate wide fluctuations d•_:ring the Fifth l?lan. P.equire>~ents 7.ary 
between 19,100 and 23,174 for the Fourth l'la..'1 and between 27,500 and 3:3 1 922 
for the Fiftlr Plan. The Sectoral method forecasts. tend to give a conservative 
estimate of the requirements of engineers, whereas the Invcstmcnt-Em:>loyment 
approach indicates a more substrultial·requirements of engineering personnel._ 

3.4 For engineering Jna."lpower -assessment to ·be meaningful, it is necessary 
to further process the'over-all ~stimates so as to indicate the re~tireme~ts, 
by specialities and levels of professional qualifications. Accordingly, the· 
over.:.a11 estimates have been first brolren up into requirements by professional 
CJ!lalifications on the basis of a ratio of 1 ;;raduatc en~ineer: 1.5 diploma .. 
holder a."ld subseqttently split up acccirdinr; to specialities on the strength of 
inter-se ratios of specialities .based on State Employment llfarket Information 
Uni ~: c!a1 a. 

i£~11-=..bi 1·~ ty of- ~r::ineers 

·3.5 At the beginning of the T!1ird Plan, there were nine engineering degree 
collc;,ges in the State and two colleges were added during the period 1961-66. 
Of the 11 colleges in the State, 4 are managed by State GovernqP.nt, 2 by the 
GoverJ;J.ment of India,· 2 by Universities and the remaining 3 are in the private 
sector. The intaJce. capacity of engi.neerinrr '!)ersonnel which stood at 1, 248 ~at 
the beginning of the Third Plan has been step!led Ut) to 2,b30 during the .i?lan 
!leriod as a result of expansion of existing im:titutions and the .addition of 
two new"'colleges. The progrannne for e"-"Pansion of engineering tra:tning in the 
Fourth Plan envisages establishment of one ReGional Engineering College and_ 
one Government College with an intake capacity of 480 seats between them. 
In additio~, it is !lroposed to introduce 100 seats for part-time degree courses 
in the existing colleges. The intake capacity of engineering colleges. 
accorc1ing to speciali_ties during the period 1958-71 is given in Table_ No.3. 

3.6 The extent of actual outturn of engineering graduates is available 
upto 1964. Beyond this period, the outtt1rn )las -been projected upto the end 

of the Fifth Plan having regard to the wastage ratios in engineering 
education and the !)reposed expansion in trainin!); facilities during- the Fo\trth 
Plane Table No.9 indicates the outturn of engineering graduates according_ 
to specialities for the period 1961-76. It is observed from the table that 
by the end of the Third Plan about 3,800 engineers would be the outturn_from 
the engineering c-olleges in the State. The outturn during the Fourth and 
Fifth ·Plans is estimated at about 5, 700 and 3,400 respective:!.y. The outturn 
_figures indicate a shift tov~ards increasing outturn of Electtic:al J.:ld Mecha­
nical Engineers during the Fifth Plan from the preponderance otCiv:ll 
Engineers during the Third Plan. 

3.7· At the beginning of the Third Plan there were 14 polytechnics iri the 
State and 3 additional poiytechnics were added during the perio1 1961-66 
brinr_ring'their numt:ier to 22. Of these, 16 are·managed by State G"vernment 
and the remaining 6 are in the private sector. The inta~e capacity of 
polytechnics which stood at 1690 at the beginning of the Third Plan has been 
increased to 3,360 by the end of the Third Plan. During the Fourth Plan, __ 
.nine additional polytechnics are proposed to be opened with a total intake 
capacity of 1,620 seats and 100 seats provided for part-time diploma courses. 
The intal~e capacity_ of polytechnics according to specialities during 1953;..71 
are giv~n in Table No.lo. 

3.3 The annual outturn-of diploma holders in the State was about 600 at 
the. beginning of the Third. Plan which is estimated to increase to 1,330 by 
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/'ltib 
the end of 1965 as a result of exnansion of the training facilities during A . • 

the plan period. On projecH.on of t11e outturn with due regard t~ the wastage 
ratio as obtain5.n(;' in engineering education at the diploma level aftd. expan­
sioll in training progra.-:nnes, the a'T<lilability from polytechnics has been 
estimated at about 3 1 755 by ~75. Table No.ll gives the outtun1 of diploma 
holders according to speci'l-lities for the period 1961-75. ·· It is expected that 
.during the Third .Plan about 4 1 350 engineering diploma holders ·would be 
avc1.ilable from polytechnics in the State. The outturn ·is J,ikely to reach 
t.~early 11 1 300 ancl 17 1 500 during the Fourth and Fifth Plans on the basis of 
trai rdng progranunes during the 'Third and Fourth Plans. It would anpear that 
there is yet considerable wastage in engineeing education institutions, both 
at· the degree as well as diploma ·level. Various measures recommended in \. 
I.A.M.R. Paper 13/1965.are being taken to reduce the wastage factor with a 
view to increase availability and reduce the per capita cost of traj,ning. 

3.9 The additional outturn of engineers as a result of the net increase 
in intake.cal)c.::ity during 1966-7lwould be about 100 only during the Fou~h 
Plan and 1500 during the Fifth Plan. Thus the increase in intake capacity 

. d\:ring tlie Fourt:1 Pl<>-c. would. hcl.ve little impact durin;r that Plan period 
because of lone gestation period for engineers. 

Additional Requirements of Enq;ineers 
,... 

3.10 Correflating the est.i.mated requirements and availability of engineers, .... 
it would appear that there would be a shortage of aboUt 3 1 600 engineers at the 
end of the Third Plan and about 2 1 100 and 5 0000 at the end of the Fourth and 
Fifth Plans respectively as indj_cated below:-

T AI3LE "C" 

Requirements and k•ailability of Engineers. 

Third Plan Fourth Plan Fifth Plan 

Degree Dip- To- Degree Diploma ·Total Degree Diploma Total 

Requirements 4,926 6 1 849 111 775 7 1 939 11,111 19 1 100 12,967 181 033 31
1
000 

Availability 3 0 837 4 1 350 3 1 137 5 1 695 11 1 277 161 972 3,412 17,470 25,382 

Shortage · :J-,039 2,499 3,588 2,294 +166 2,128 4,555 563 5,118 

3.11 The requirements and availability of engineers acco-rding to speciality 
and level of education for the Third, Fourth and Fifth Plan periods may be seen 
at Table No.l2o It is evident from the table that shortages are mainly con­
fined to civil and mechanical engineers. Projections indicate that the availa- . 
bility of Electrical engineers would more or less meet the requirements by the 
end of the Fourth Plan. The requirements of engineers in other branches· such 
as Chemical, metallurgical and mining would ap~~~to~e met by the existing · 
training progralllr.les, However, in view of th~1esi": ~:f ~he petro-chemical 
industry i_n the region and_ the expected growt'i1 of ancillaries, it may be ··- · 
necessary to malm a separate study of the. requirements of chemical engineers. 

Requirements and Availability of Craftsmen 

Requirements 

3.12 Utili~~g the norm of 1 graduate engineer to 15 craftsmen as evolved 
by t~e Direc~~~ of ·Manpower (~para •. 2.:@> the requirements of engineering 
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craftsmen ~ork out at about 73 1 ~00 during the Third Plan and 1 1 191 900 and 
1 1 9~ 1 500 for the Fourth and Fifth Plans respectively. 

_ :~s;13 Replacement needs of craftsmen on account of death, retirement etc. 
at the rate of :o,.-5 per cent per annum, (Jd!!2 para. 2.29) ·works out at about 
4 11001 5 1 000 and 6"700 respectively for the Third, Fourth and Fifth Plans. 
Thus the total craftsmen requirements would be:-

Requirement of grad~a~e 
Engineers 

Requirements of 
Craftsmen (l : 15) 

• 
Replacement needs Co."S$) 

Total requirements ·of . 
Craftsmen. 

• 

TABLE NojD 

Third Plan Fourth Plan 

7,989 

73,890 1,19,835 

4,084 4_,981 

Fifth Plan 
.I 

12,967 

1,9~.505 

6,702 

-------------------------------------------------
77,974 

3.14 -The requirements of craftsmen according to actual occupations have 
been based on the :tnter-se proportion of workers evolved from primary data 
collected under the -E..ll.l. Schemes Jd!!2 Table No.13. The occupationwise 
requiremAnts of craftsmen is shown in Table No.l4· 

Availability 

3.15 There are a.t ']U'esent 31 Industrial TrAining Institut6s in the State 
of ~harashtra fo7: ~smen training with an intalce capacity of 11,088~ The 
adlid.ssion of craftsmen t-o training courses is effected every 9 months and 
the outturn is avai;Lable ·every ~8 months. Accordingly, the availability of 
craftsmen during the Fourth and Fifth Plan periods has been based on the 
intake capacitie~? 'of those 'batches, the outturn from which would become 
available during the Fourtb and Fifth Plan periods. The intake for the 
batches for the Fourth and Fifth Plans are indicated in Table No.15 and No.l6. . . ..... 

3.16 Outturn has been estimated on the basis ·of the average percentage 
of 'passes' in the various occupations during the Third Plan period Jd!!2 
Table No.l7. ".. Accord;l.ngly. the total availability of ~ngineering craftsmen 
from.I.T.Is. (inclusive of expansion of -craftsmen training programmes_. __ _ 
envisaged during the Fourth Plan period) is estimated at 1,011 283 during 
the Fourth Plan period and 1 1 73,080 during the Fifth Plan period. To this 
may be added the outturn under the Apprenticeship training progra.'llllles 
estimated at 2,'722 in 'the Third Plan, about 6 1 000 during the Fourth Plan 
and 101000 in the Fif'th Plan period. 

"11ie. 
~ overall availability of craftsmen woul4J·_,,_therefore,·. be:-

Outturn from I.T.I8~ 
. Dut;turn from Apprentices!dp 

scheme 
Total availability of craftsmen 
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TABLE No t' 
Third Plan 

17,285 

,2,722 
20,007 

Fourtb Plan Fifth Plan 
1,01'128~ 1,73,080 .... 

'P· •t •• ;, 

5,994 10,000 
1,07,277 1,33,080 



3.17 The overall requirements and availability of cra;ftsmen by "trades'; 
during the Third, Fourth and Fifth Plan periodA is sho\vn in Table No.lSo 
Briefly, the position is as under:-

Third Plan Fourth Plan Fifth<Plan 

Requirements 77,974 2,01,207 

Availability 20,007 1,07,277 1,73,080 

Shortage ~7,967 17,539 1S,l27 

It is thus estimated that there would be an overall shortage of 570 967 crafts­
men during the Third Plan period, 17,539.in the Forth Plan period and 1S,l27 i~ 
fhe Fifth Plan period. The shorta~e of craftsmen is expected to .be made good 
~o a substantial extent by training arrangements within industry. 
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CHAPTER 4t 

SUGGESTIONS FOR INC~ING AVAilABILITY AND InWROVING THE 
QUI\LITY OF ENGINEERING PERSONNEL. 

4.1. The Committee·discussed during the last meeting certain important 
aspects of training programmes which would resu1t in improving the engin-
eering manpower position. Among the items discussed were measures for 
increasing the outturn of engineering personne1 b~ means other than expansion of 
training prog~nes, more effective uti1ization and deployment'of available 
personnel, improving the quality. of technical education and fostering collabo­
ration between industry and technical training institutions. The committee also 
discussed problems experienced in the public sector in securing suitable candi­
dates to man posts requiring.technica1 and scientific qualifications. 

Wastage in Engineering Education 

4.2. The r~pig, expansion in teclulical training prog~s during the last 
two Plan periods has resulted in lowering of the standard of technica1 education 
XXXXXXlCXXXX% and :Ill. an increasing rate of wastage among .pupils . .at the training 
stage, both in degree institutions as well as polytechnics. It is essential, 
therefore, ·to,find ways and means of remedying the situation in tlie shortest 
p·ossible time. Since technical manpower is a scarce resource and the capacit~ 
of colleges and polytechnics inadequate for turning out the requisite number of 
qualified eAgineers to meet the needs ·of a developing economy, wastage even in 
limited quantities retards· the 'timely availability· of skilled nia.npower. .· .. 
Quantitative studies·of wastages occunigg in·technical training institutio~s. 
cari·ied out. by competent ·bodies such as ·the Planning Commission and the insti­
tute of Applied ~~npower:P~search bas revealed tbat the percentage of wastage in 
the.degree ·courses range upto 15.6'-• while wastage in polytechnics !"or diploma 
courses range upto 33.5" in certain specialities.· A Wastage factor in excess of 
"iO'h in degree institutions and 20'7o in polytechnics must be regarded as a serious 
matter calling for immediate remedial measures which would increase the outturn 
of .engineers within' the existing training resources and at the same time reduce 
the per· capita:cost ·of. technica1 training. Some of the factors considered 
responsible for·the high·rate of wastage are: 

(il 

(ii) 

(iii) 

(iv) 

(v) 

. (vii) 

(viii) 

Inadequacy of teachers and-instructors, 'both quantitative and 
qualitative. 

Inability of students to follow lectures· and instructions on account 
of medium of instruction at the polytechnic level being different from 

·the medium of instruction at the high. school.· sta~e~ 

faUlty system of adlidssi.ons. 

outmoded system of examination·. 

lack·of adequate·equlpment and appliances. 

·!ack'of hostel·accommodatiori for stuaent~· 

poor tinancial condition of students • .. 
over-loading of curriculum.vis-a-vis ~he ~eriod of ti~ allotted •. 

In the light of the causatiVe factors enumerated above, the Study Group . 
suggests that the authorities concerned with the formulati~n and implementation 
of. .training •progranunes· should take necessary corrective measures_ to. bring about. 
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a reduction in student wastage in engineering institutions and rec01111ll8nds in 
particular that.: 

(i) steps -shO\lld be taken to staff engineering educational insti:tutions 
"with qualified teachers in adequate numbers so as to maintain the 
proper pupil-teacher ratio. · 

(ii) special classes in English should be held to enable students to 
better understand the medium in which training is illlparted. 

(iii) The semester system of examJuatiOD should be introduced. . . 

(iv) . adequate hostel accommodation should .be provided. 

(v) the curriculum of tedhnical education institutions be reviewed ~n 
consultation between the technical training authorities and 

_representatives of industry. 

Utilisation of Engineering ·Personnel: 

4.3. Since the development of human resources takes time-, economies in 
trained manpower that ·Could be achieved by judicious de~lojment and optimum 
utilization of the existing stock would substantially help in eas'ng the 
strain in a developing economy. In order to achieve maximum utilization of 
personnel, it is desirable to rationalize the !'Lllotment and division -of. re~ 
ponsibilities at various levels of engineering manpower such as between 
graduate engineers, diploma holders and the professionally unqualified bat 
practically experienced engineering personnel generally known as "practiQls" • 
Such a policy of optimum utilization could result in proportionate growth in 
output per engineering man-hour at the professional level. 

4.4. The Paper on "nmpower utilization" presented at t~ Seminar on 
Employment Information and Manpower Utilization at New Delhi in October~964 
organized by the representatives of ·industry and Government, laid stress on 
economising in trained manpower by its more effective utilization. It was 
argued that sttc) utilization of existing· personnel., 1:!-pa~ from relieving the 
strain on ;an economy "With l.imited Tesources, would a,l.so ~eact ·favourably on 1;he 
profession by offering employment commensurate with the level of training. 
This would make for greater job satisfaction making the profession more 
attractive to the better 1;ype of JiersoJl!l&l. 

4.5. It was pointed ou1; in the Paper that the ex1;~t '!:o which traiiied 
engineering technicians are available to relieve pr0f~!l!!~9nal engineer.s from 
_routine duties and repetitive tasks• professional en~ll@e;r:s would have the 
oppoFf;unity to concentrate their knowledge and abilities to tasks more appr­
priate to their higher level of competence. The implementation_.cof_ a. _policy of 
~ti~_y:!:_il!za.tion call~ __ for __ ~tensive stud:y:_,_ rEis!'!'rc!L_~~!BJ.uation of the-~ 
level of responsibilities assumed, duties a.llotte~ and the work performed as 
between diploma holders(engineering technicians) and engineering graduates. 
Graduate engineers should be exclusively engaged in functions which utilize to 
the ful1est extent pos~ible their professional knowledge and competency. 
Unfortunately, there has been no such study or evaJ.uation in the ·.country of the. 
responsibilities of engineering technicians vis-.a-vis engineering _graduates~ 
either in terms of areas of employment, levels of professional responsibility or 
nature of duties. This should be attempted appropriately by industry 1n colla­
boration with professional bodies and educational authorities. 

40 60 The opiDion of the Study Group is that in many cases graduates are in 
fact utilized in jobs which could satisfactorily be performed by technicians or 
diploma holders. The graduate is often employed on such routine duties as 
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-supervision, production, construction and maintenance for the performance of, 
which a well trained diploma holder should prove adequate. The degree holder 
should be expected to concentrate ma:i.nly on research, design, devel'opment, 
planning and organizational work for. which he is bette:r suited by virtue of his 
training·at a higher level, while the diploma holder must be used more exten­
sively-on supervisory, production and maintenance jobs. 

. 4.'ll. other measures for effective manpower utilization policies· that the 
group would recommend for implementation are: 

(i) 

(ii) 

(iii) 

reduction in tum-over of . engineering perso1mel; 

'availability of opportunities for further professional training; 

incentives for better terms and conditions of employment, opportu­
nities for advancement etc. 

Quality of ~1gineering Graduates. 

4.8. The quality of engineering education undoubtedly affects the progress 
of developmental programmes. It is essential,_. therefore, that engineering 
education imparted in ~echnical training institutions is qualitatively suoh as 
would ensure a high level of con~etence. It can not be denied that. the concern 
voiced in some quarters of a lowering of standards in the turn out Qf engineers 
is not entirely without justification. The falling standard of engineering 
education may be attributed to a number of factors, and in particular to the 
dearth of teachers and instructors of the right tYPe• A syllabus having a 
theoretical bias and lack of adequate liaison between_industry and training 
institutions are also contributory factors. · · 

4.9. That there is a dearth of lecture~and teachers of the right calibre, 
there is no doubt. The main cause for this may be linked to the emoluments and 
prospects offered by training institutions as compared to those offered in the 
•services' and by industry. Fresl]. engineering graduates who· take up_. the -teaching 
profession, generally do so as an expedient measure with the intention of leaving 
the profession as and when better opportunities appear. The resultant 'flight' 
of personnel and the frequent turn over in the teaching profession'~s bound to 
have an adverse effect on, educational standards-and morale of students. It was 
felt that the training syllabus for engineering education needs to be reviewed 
and reoriented with a view to meet .the basic requirements of industry. The_ 
present syllabus appeared over-burdened and the practical work content of the 
curriculum for both graduates and'diploma holders is not fully COmP~eted result­
ing in lack of fundamental knowledge-of workshop practice supposed to have been 
acquired according to the syllabus. Opinions were voiced that it would, perhaps 
be advisable to have a restricted curriculum rather than one loaded with super­
flous coverage; a syllabus haviilg a practical l;)ias and one which would enco:>urage 
students to study on their own and create a sense of initiative. The present 
system of engineering education bas resulted in a gap between training imparted 
and the know-how industry needs. The result is. that employers have perforce to 
fill in the ga.p in professional knowledge by in-plant training programmes and by 
generally reorienting skills and capabilities towards a more practical applica­
tion. This inevitably resultst in a certain amount of time-lag before a freshly 
turned out engineeri could be utilized for gainful production. The~e appears,. 
therefore an urgent need to bridge the gap between theoritical training and its 
practical'application to industry. This could be'best achieved by planned 
collaboration and cooperation between training institutions and empl,oying esta-

blisl:>.ments. It is desirable that educational institutions and industry c:ome 
together in order to complete the full process of engineering educati.on. . _. 
Measures for achieving these objectives, e.g. organizing of swmner vacation 
training programmes in consultation with industry, introduction of sandwich 
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,.... 
courses by iJl.:te.rpi'e:lsing institutional training with practical work in indus-" ~ . trial establishments, introducing post-graduate diploma courses, and 
exchange of personnel between educational institutions and industry should be 
initiated.by Government. 

4.10. With a view to tone up the calibre of engineering education the 
Study Group recommends that : 

(i) the terms and c.ondi tions of service of teachers and instructors should 
be favourably reviewed to attract better talent to the profession; 

(11) 

(iii) 

(iv) 

care should be ta~en to select as teachers, persons having a flair 
for imparting theoretical knowledge combined with practical !mow­
ledge of workshop practice; 

teaching staff should be encouraged to undertake research and 
advanced work as one of the means of improving teaching staddards; 

l"!!ciprocal arrangements should be made for exchange of personnel · 
between industry, design and research organizations and educationa: 
institutions on a planned basis, as such a measure would be of 
mutual benefit to all_ concerned; 

(v) teclmical educational authorities ma.y review the· syllabus in 
·consultation \vith representatives of industry from time to time, 
avoiding, however, too frequent a reorientation of the curriculum, 

Recruitment problem in the public sector: 

4.11. It is a f~ct that difficulty is experienced in securing suitable 
person.~el to fill posts in the public sector requiring technical and scien­
tific qualifi.cations. Employment statistics of the state Directorate of the 
National Employment Service reveal that of the vacancies of enginee-rs remaining 
unfilled with Employment EKcbanges in the State for want of suitable personnel, 
about 70% to SO% pertain::: to the public sector. 

4.12. By and large, problems and difficulties ·in the matter of recruitment· 
experienced in the public sector can be attributed to the comparatively 
unattractive scale of emoluments offered in this sector vis-a-vis more attrac­
tive terms and conditions of se1~ice obtaining in industry and other private 
sector establishments. The payment of bonus and fringe benefits offered by tlle. 
private sector are irresistable incentives which syphon off the better tYPe of 
ca.•didates for employment. · 

4.13. Other contributory factors which adversely affect recruitment may be 
traced to certain conditions peculiar to employment in the public sector : 

These are: 

(i) 

(ii). 

liability of inc~~bents to be posted in far off and remote areas such 
as project sites. Such postings impose hardship by way of separation 
from f~~ly, lack of suitable residential accommodation, lack of 
facilities for education, health,recreation,etc; 

procedural delays in recruitment, particularly through the Public 
Service Commission; 

' 

(iii) unfavourable terms and conditions in regard to the probationary. period; 
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(iv) comparatively limited prospects of advancement; 

a rigid promotional policy based chiefly on length of service, . 
irrespective of factors such as merit and ability. 

4.1~. Recruit~ent is only a part of the staffing problem in public sector 
establishments. The retention ·of professional personnel is also a p'ersistent 
problem· on account of "flight" of such personnel towards the private sector. In' 
this connec'Gic;m, a quicl• survey of the various Departments carried out sometime 
back indicated that of. the officers of various categories desirous of leaving 
Government service• engineers constituted 30.70~ of the total number applying 

' for outside employment. · 

. . 
4.15. Apart from such basic factors as salary differential, promotional 

prospects etc. there are certain aspects of personnel policy which have a direct 
bearing on the morale and attitude of employees towards tha emp;toytilg organiza­
tion. These a:~.•e "jol>s satisfaction", awareness of a: sense of fairness and 
justice, human relations, and the "image" of the orga.nizatioll in which they 
serve. The fostering of a personnel policy based on factors ., affecting morale 
would 1 ·therefore 1 go a-long way' not only in attracting suitable talent but also 
in retaining trained and experienced perso1u1el. In t;1e final analys;s, however;. 
the problem of recruitment and "flight" of personnel is tied· up with the larger. 
question of demand and supplyl with, the need and availability of trained 
manpower in the context of a developing a11d e,.-panding economy during which the 
demand for trained :manpower out..opa.ces 'its ~:v·c~.ilability. T!-.e problem, therefore, 
is one for which there is no immediate solution, but which'in time would ease 
with progressive e<tpansior. in training programmes and increasing a.vailability 
of engineerir.g manpmver. 
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C H A P T. E. R . 5 . : 

~VUlY OR CONCLUSIONS AND RECO~TIONS 

5.~ After careful consideration of the ·various metho.ds ·of estimating · 
engineering manpower requirements.~ the Study Group is of the view that the 
"sectoral growth" approach is most likely ~o yield a fairly realistic estimate 
of engineering manpower needs. The manpower est:lma.tes arrived at by this 
method are, of course, subject to the validity of the assumptions made in 
paras 2.19 to 2.22, the important assumption being that the growth rates in the 
Mining_., and Manufacturing and Construction sectors would be 10.35 ~Q~V#. Per 

• &DJlUII respectively. On this assumption, the overall requirements of ea~inaers 
dUl'ing t:1~ :.:ourtli and Fifth Plan periods have been assessed at 19 ,100 and 
31,000 resp~ctively and their availability estimate~ at 17,000 and 26,000 
during the respective Plan periods. The shortages anticipated as a ·result are 
mostly confined to the civil and mechanical engineering faculties. 

5.2 The re~rements of craftsmen are ·estimated at about 78,000 1 1 1 251 000 
and 21 021 000 for the TP~rd, Fourth and Fifth Plans respectively, whereas their 
availability on the basis of institutionCLi outturn o~y is assessed at 20,000, 
1,07,000 and 1,73 1 000 for the respective Plan periods. Although the shortage 
of c~aftsmen'appears to be substantial in the Third Pla.n(about 58,000) 0 the 
expansion in training programmes proposed during the Fourth Plan is expected to 
reduce the shortage to about 181 000 by ~91~~he residuai shor.tage is-expected 
to be made good in a large measure by on-the-job training facilities within 
industry, for which no statistics are available. 

5.3 The Study·Uroup also e~mined certain important aspects of manpower 
planning such as wastage in engineering education, optimum uti~ization.of 
engineering personnel ~ the quality of technical training. A summary of the 
recommendations made in this respect is given be~ow:- · 

I) Reduction in wastage in engineerirg education: 

The authorities concerned with the formulation and implementation of 
training programmes should take remedial measures to bring about a reduction 
in student wastage in engineering institutions and to that end recommends 
that: . 

(i) steps should be taken to staff engineering educational institutions 
with qualified teachers in adequate numbers so as to maintain the 
proper pupil-teacher ratio; 

(ii) - classes in English should be held to enable students to understand 
bett!M."'~· the medium in which training is imparted; 

(iii) 

(iv) 

(v) 

The semester system of ~&m1nation should be introduced· • 
ad~quate hostel-accommodation should be provided; 

·the curriculum of engineering education should be revi~ved in con­
sultation with the technical training authorities and representa­
tives of industry. 

II) n~imum utilisation of engineering personnel: 

With a view to achieve maximum utilization of engineering personnel, it 
is desirable to rationalise the allotment and division of responsibilities 

· at various levels of engineering manpower such as among the graduate 



. engineers, diploma holders .and: professionally unqualified but practically 
experienced engineering personnel· generallY--known as "practicals". The 
degree holder,.should be expected to concentrate mainly on research, design, 
development; planning and o_rganisational work for which he is better 
suited byvirtue of his training at,a higher level •. The diploma•holder 
must be used ~ore extensively on routine duties such as supervision, pro­
duction and maintenance jobs • 

• III) Improving the quality of __ ~~ineering graduate~: 

With a view to toning up the quality of engineeri.ng education, it is 
suggested that: 

(i) the terms and conditions of service of teachers and instructions 
be favourably reviewed as au incentive to attract better talent to 
the profession; 

(ii) · care should be ta!{en to select as teachers, persons hav:lng a 
flair for imparting theoretical knowledge· combined with practical 
knovtledge of workshop practice; 

(iii)· teaching staff should be encouraged to undertalte research arid 
advanced work as one o:C the means of improving teaching standards; 

(iv) .reciprocal arrangements should ~e made for exchange of personnel 
between industry, ·design ~d research organisations and educational 
institutions on a planned basis, as such a measure would be of 
mutual benefit. to all concerned; 

(v) technical educational authorities may review the sylla~s in 
consultation with ~epreseutatives-of industry from time to time. 
Too frequent a reorientation of the curriculum should, however, be 
avoided. 

5.4 As stated earlier, the StUdy in Engineering r.anpower has been under-
. taken with a view to facilitate decisions in regard to manpower planning at the 
State Level. It serves as a pointer to certain deficiencies in training p·ro­
grammes, both qualitative and quantitative, as also to the utilisation of . 
manpower ill the Engineering sector. It would be· desirable "to evaluate, during 
mid-term appraisals, the validity of assumptions Juade, particularly those in 
regard to growth rates in the sectors of economy utilising Engineering 
Manpower. • The findings from such evaluation would serve as a guide_;, to a more 
precise assessment of requirements and availability of _technical manpower 
during the Fifth and· subsequent plan periods. 



APPEND I·x 'A' 

List of Selected cater,:ories of Craftsmen • 

. CRAFTSMBN. 

Code No. category. 

730 ]'urnaceman; Metal • 
. . . 

731 Anneale:rs,. Tampe:rers and Related IIea.t Trea.ters. 

732 Rolling Mill Operators, l'Jetal. 

733 BlaCksmiths, Hammersmiths_and Forgemen. 

734 Moulders and Corene.Ite:rs • 

• 
735 Metal Drawers and E::-:truders. 

739. Furnacemen, Rolle:rs, Drawers, Moulders and =:elated metal l'&lldng and 
Treating \'lorkers(n.e.c.) · 

740 ·Precision Instrument :i\!akers, Watch and Clock !akers and Repairmen. 

750 :il'itter-1\la.chinists, To~lma.lters. and !a.chine Tool Setters. 

751 Machine Tool Operators. 

752 Fitter-Assemblers a.~d Machine Erectors~er.cept Electrical and Precision 
Instrument Fitter~sseablers) 

753 Mechanics-Repairmen (except :nectrical and Precision Instl"UIJient 
Repail'llleU) 

'754 Sheet i'Jetal Workers. 

755 PllUilbe:rs and Pipe Fitters. 

756 Welders and Flame Cutters. 

757 l'Jetal Plate and Structu1•al Metal l'iorlcers. 

75S Electro Platers, Dip-Platers and Related workers •. 

759 Toolinalcers,llla.chinists,PlUmbers, Welders,Platers and Related Workers 
Cn.e.c.)(inclllding Metal Engravers other than Printing) .. 

760 Electricians, Electrical Repairmen and Related Electrical Workers. 

761 Electrical and Electronics Fitters. 

762 Mechanics Repairmen, Radio and TeleVision. 

7_64 Linemen and cable Jointers. 

769 · Electric~s and Related Electrical and Eiectronics Workers(n.e.c.) 

770 carpenters, Joiners, Pattern _~!akers (Wood). 

S70 Operators,. Statiuary Engravers and Related Equipment,· 

371 · Boilermen and Firemen. 
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APPE.NDIX "'B' 

Fiu.a.nce Department. 

Instructions for filling in the QueStionnaire. 

Block I - Identific~tion P~rticular. 

Under item 3 give detailed description o~ the type of industry to which the 
undertaldng belongs. This should be according to the description given in the 
classification of ind•:tstries appended Jg.erewith. Where the activities are such 
that ll!Ore than 011<9 group is manufactured, the group which conmands the major 
s;mre of prod1.1ction will be the industry in which the Undertaking ia-engaged. 
Under item 4-indi~te the year of establishment of the undertaking, .irres­
pective of changes in managements. 

Block 11 and III - Capi~l L~vestment - 3xisting and anticinato~. 

· It).forma.ti~n . on th~ W:riou~ • 1 te~' ·under these • Bl~cks • should be in respect 
of establishment located in Maharashtra. State only~· If separate figures for 
Maharashtra State are not available,. ~he data given should be computed on the 

. basis of pro-ra.~ business conducted in Mahara.shtra. S~te. · 

• Indicate here. the ~pi~l invast~nt or-~ticipa:ted investment in lakhs of 
-rupees in. full integer •.. • Only. gross. value . of . the invest;nent should b9 recorded. 
Investment recorded,_ should be as on. 31st .llil.rch of each of the ·sJleci;(-i~d years, 
namely 1956-57/1961-62, 1963764, 1966~67 and 1971-72• For Unde~eJdQgs ~ . . 
which close their accounts on c;la.tes -other than 31st lla.rch, the years refer. to 
the date on which the accounts were last closed prior to 31st March. ·For-the 
purpose of this stUdy, . capital investment consist of fixed and working ~pi tal. 
Fixed ~:~.pital coti!prl.ses lands, buildings including those under construction;·­
improvements to land and. other.construction; plant; machinery and"tools(iilclud­
ing un-installed); transport equipment; other fixed assets such as furniture, 
fixtures etc. and intangible assets. Working capital consists or stock of · 
materials, stores, fuel, semi-finished goods including work-in-progress,-and 
finished pl"oducts and by-'products~ ~sh in banJ and at banlt and .the algebraic 
sum of sundry creditor:; :;.s represented by (a)outstanding factor paywents, e.g. 

,_rent, wages,. interest and dividend, (b) purchases of goods and _services, (c) 
- - . -··- ·. : -' .. 

· , short-term. ;Loans and · adyances and sundry debtors. comprising amotW.ts. d:te to the 
fac·tory . on account of .!lala: of goods a.n.d services and advances towards purchase 
am ta..."t ~yments. 

Blocks IV and V; Total 4lt!J.oyment and Anticipated total employment. 

Infornia.tion :r;iven in .Jlocl~s IV and V should indicate the actual i:otal emolu­
-ment (i.e. inclusive of all ~tegories of personnel such as l.la.nagerial, 
Administrative, Supervisory, Techni~l, Non-technical, Clerical, Skilled, Semi­
skilled, un-sJ(illed etd,) in the undertaking as on 31st M:t.rch of the respective 
years illdicated in Bloclt IV as alSo- the· ~stima.tes thereof for the years indi­
cated under Block v. 

Blocks VI and VII l£noloym.e,1t and Jmticipated Emnlovment of Engineers, 
Surveyors and Draftsmen, 

···In Bloclts VI and VII da.~ in regard to only specified categories of 
personnel-viz. Engineers, Surveyors and Draftsmen, should be included. 

For the purpose of this study "Engi~ers" comprise Civil Engi:aeers, Macha­
nical Engineers, Electrical ~'ngineers, (including _Radio and Teleconmnm.i.f<ition), 
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Architects, :Metallurgical Engiueerl!·, Chemical Engi,neers and Mining Engineers. 
Each of these categories of engineers Bhould be further divided into degree 
and diploma holders. 

Whil~ completing this item the personnel.required should. be identified by 
the academic/professional qualifications such as Civil Engineers, Mechanical 
Engineers and not by functional designations such as works Manager, Foreman, 
Supervisor and Overseer, etc. 

The information regarding employment and anticipated requirements recorded 
should be ason 31st -Ma.rch1 of the respective years indicated in the bloclts. 

Block VIII. Physical Output. 

Information ragarding 'Physical Output • should be given in terms of annual 
physical Wlits, produced or manufactured by the factory. The' unit of measure­
ment used for indicating the annual output should be clearly stated such as 
tonnes, meters, etc. Information in regard to ph~rsical outputis sought Wlder 
three heads; viz. capacity output, actual output and estimated output. Under 
the term 'capacity output• infornation should pertain to the •notional' 
naximwu output on the basis of two shift working. In cases, where the factory 
is not equipped for two shift working, i11forrnation should relate to only the 
shift actually worldng. 'However, where the plant is desisned for or capable of 
working more than one shift, the data should relate to two shifts only, irres­
pective of the actual nWllber of shifts worked by the establishment. Actual 
output should be indicated for the years ~956-570 1961-62 and 1963-64 and 
anticipated output for the 1966-67 and 1971-.li'2. · 

Block IX - Employment a..'ld anticiw.ted requirements of Craftw@. 

The information regarding Craftsmen relate to only 24 selected categories 
enumerated in colwm 1 of the Bloclt. The data should refer to the last 
Vlorking day of !'larch of the respective years. 

Block X - Training facilities. 

Training facilities existing within the Undertaking may be either Wlder the 
Apprentices Act or outside it on a voluntary basis. The information in respect 
of .these two types of training shcntld be separately recorded under columns 
3 to 6 and 7 to 10 respectively. 
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CONFIDENTIAL 
GOVERNMENT OF !4\HARASBTRA.-FINANCB DEPAin'I\!ENT o 

SUryey of Inyestrnent - §!ptoyment. 

(I) Identification ·particulars: 

1. Name of 'Undertaking: 

2, Address: 

~. Industry type: 
Public 

4, Year of Establishment: 5, Sector 

Private 

(II) Qapital Investment/Gross value, (III)Anticipated capital investment/ 

(Rs, in lakhs 

Item 1956-57 

l. Land 

2, Buildings. 

s. Plant, 
M3.chinery 
& Tools. 

4. other 
fixed 
assets, 

5, Total 
fixed 
capital, 

a •. Total 
working 
capital, 

7, Total 
capital, 
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· Gross value, 
CRs, in lakhs) 

1961-62 1963-64 Item 

• 

2, Buildings, 

s. Plant, 
Machinery 
& Tools, 

4. other 
fixed 
assets. 

5, Total 
fixed 
capital, 

6, Total 
'working 
capital, 

·7, Total 
Capital. 

1966-67 1971-72 



IV, Total emplo:Went, 

1956-57 1961-62 1963-64 

VI, Employment of Engineers, Surveyors 
and Draftsmen, 

1956-57 1961-62 1963-64 

v.·Anticipated total emplo·onent,· 

1966-67 1971-72 

VII, Estimated employment of Engineers, 
SUrveyors and Draftsmen, 

1966-67 197!1-72 

category Deg- Dip- Deg- lli.,-.Deg- Dip- ca.te­
ree 1oma ree 1oma ree 1oma gory 

Deg- . Dip- Deg'"' 
ne "1oma ree 

Dip­
loma.,' 

l,Archi­
tects, 

2,Civil. 

3,Mecha­
nical. 

4,lllec­
trieal. 

5,Chemi-: 
cal, 

6,Metal­
lurgica1, 

7, Mining, 

B.Draftsmen. 

9,Survey­
ors. 

VIII Physical Output, . 

1,Archi­
tects. 

2,Civi1. 

a.r.Jecha­
nica1, 

4,lllec­
trical, 

5,Chemi~ 

cal.. 

6,r,Jetal-
1ure;ical, 

• 

7,Mining, 

So Draftsmen. 

9,SUrvey­
ors. 

Items of Unit or C a p a c i t y o u t- .Actual/Anticipated output 
production measure- p u t 
or Output. men t of 

Total 
value 

output, 

Rs. in 
lakhs, 

56~57.61-62 ss-64 ss-67 11-12 ss-s7 s1-s2 ea-64 66-67 n-12. 
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IX Employment and anticipated requirements of Craftsmen in selected 
occupations. 

Code No.of persons ' Anticipated require-
No, ca. te(;;ory • emnl •ved menta 

_1956-57 11961-62 1.963-64 1: 1966-67 1971-72 

l 2 3 4 5 6 7 

730 •. Furnacemen, 

731. Annealers and I. 

· TemPerers. I I 
I 

732, Rolli~ Mill 

- Ooerators 

733. :. Blacksmiths • I 

. . 
734, . Moulders, 

735. Metal Drawers, -

739. ·Miscellaneous 
·: llletal Worlcers 

. 

740. Precision Instru-
ment ~.!akers 

750. -~itter-Machinists 
I 

751. Machine Tool 
'Ooerators 

. 

752. Fitter-Assemblers. 

753. ':Mechanics - . 
Renairmen 

754. Sheet 1\letal 
workers 

. 

755. 'Plumbers, 
·. 

756. Welders, .. 
-

757. Structural Metal 
Workers 

758. ,Electro Plasters. -
. 

759. -Misc. Tool makers 
'and Machinists 
• 

760.- iElectricians. 

762. Machanics-Repair- . 
men (Radio). -

764. ·Lineman and cable 
' ~...Pi:?,_i;ers 

769, ;l\lisc ,El.eotrica.l 
- - ·Work~rs._ - ' - ' ' 

·- . ' . . ~ . 
770. ·carpenters I:U1d - -

'Pa. tt.;':rn ila.lcar 
:·· 'T d T ,\' i:; . - .- .. 

-
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X Traininrr Facilities. 

Code 
No. 

1 

730. 

731. 

732. 

733. 

734. 

735. 

739. 

7~. 

750. 

751. 

752. 

753.-

754. 

755. 
756. 

757. 

758. 

759. 

760. 
761. 

762. 

764. 

769. 

Cate(iory 

2 

Furnacemen 

An."1ealers a.;d 
Te::tperers. 

Rollin~ Mill 
Operators. 

Blacksmiths. 

Moulders 

Metal Drawers 

llliscellaneous 
1\Jetal Workers 

Precision 
I11strument 
l<la!{ers 

Fitter-
l\la.chi11ists 

!4a.chine Tool 
Ooerators •. 
Fitter-
Assem~lers 

Mechanics-
Repairmen··· 

S!Jeet Metal 
Worl{ers . 
Plumbers 
Welders 

Structural 
Metal Vlor]{ers 
Electro 
Plastars 

l!iscellaneous 
Tool i>lalcers and 
Uac!linists. 
Electricians. 
Electrical and 
Electronics 
::i'itter. 
Mechanics Ile}l-
airmen.(Radio) 
Linemen and 
Cable Jointers 
jisc.Electrical 
orkers 

770. Carnenters & 
Pattern Makers 

No. of persons trained or proposed to be trained by 1;he 
undertaldng = 

Under rlr'prenticcs ;\.ct. Outside A?'!)i•er.t •.ces •\.ct. 

· E6-57 61-62 ?3-64 6G~p7 71-72 56-57 61-62 63-64 69-67 71-72 

3 4 5 6 7 3 9 10 11 12 

-------------

Place ••••.••••.•••••••••• • •. • •••.• • •• 
Date- .•••••••••.•••••••••••• •·•·•·• •• •-• •• 

Signature , .•. •·•,. 
Designation ·' '•' •·• • •'' • •' • • • •·•·• 

~· ..... •· ................. •·•·• .. . 
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Table No •. a: 

· +'able · !lo~ · 8: 

Table No. 9:. 

Table .No~13: 

Table_-No.l4: 

:J:;,!.ble..No~ 

ila.tio of <iradua.te -Engineers to d1~loma. holders. 
·-------------

tii;J:Os .of Gmdua:t;e':Eii~i~-;; to~ ~ftsmen and p~rce~~a,g.e 
> '',_I ·'·: . ·- • .. \, "L ~(, - • , - , ·,· _ •• 

of ·craftSmen to total.' "entr;'loYment. 

snvesj;ment -: ~loyn1ent Ra.ti~s_. 

,qutpu'J:,.:- l$Jlpl.oyment ~~ios. 

lZlgiJle~r - ::linploYDWI\t·, Ratios. 

Tre~~ ~~-capital. inf()s·pm;illlt. Tota.l &npl~~nt and 
&lployment of Engineers·.; 

Inta.ke capacity of Degree courses accordin:; to Speciality 
1953~71. (incl'Udin:; Fol}r~ll;'<PJ ~!'!i'P~oposals) • 

. ~~-~~~ . oq~n~~~er~ ,~l~.~l~~:Y.I:~n.e~EI,eJl~;i.sle.=Jt~ (~~!E<tl ng 
'FOUrth- PlancnroposaJ.-$1.';7 ~--

.!n+..a.ke''capa.city o:f Di:;>loma courses according to Specia~ity -
-l95S-7.l--{-!-aclud:i:ng-Foarth --platCili'O!Sosals);;- · -- ----

Reqm:reilGnts and a7aila.oility of Engineers accord1ng~t;_:o~­
Special.i:t.~d-leve1--o£-:Educa.tion;- -- -- -

Intei.;.se-:proport'ion' of Craftsmen (31,9.1963), 

Requirements of.Craftsmen by categ0ry ~uring Third. Fourth_ 
and FU'til Plans • 8' 

·Inta-k<Fanc"''Utturn-of'-:'Cl-a£tsmeiCC1ur1rig'~fne-Fourth P'ian~" 
including Fourth Plan Proposals. 

Intal>e and outturn of Craftsmen during the Fifth Plan. 

Actual,·outt1lrll of-craftsmen in Third Plan. 



TABT,E :!0. 1-

.Item. 
.r ~ .... ~ 

195'6-57 

:. Response ••• . 27 

2 •. Graduate Engineers employed, , 204 

:266 3. Diploma holders r.:lployed 

4· Ratiq · ... 
, . . . . 

.... ::· 1:1.27~ 
t; ·• ·, :~ 

'' .... - f 

772 

~~ii,?~~ 

ca.-~·~ . ; __ < . 
1963-64 

,_._ 

. . 45 

685 
.'.. f.· _.:, 
1021 

111.49 

Ratios 'o:t·•uradtiata Entdneers 'to •Cra:f4;ilmen and • pex'centage 
of craftsmen to total·employmenti·. 

Yeax-. 

1. 1956:-57 

2. ·1961-62 

3· 1963~-64 

No~~ of: 
Total · d _ . 

· Res-corise•-emp2oy,.:" gra :1?--::.-~ · 
' ate en-

41 

me.::J.t. ,... ·· e .... neers. 

7r • 82. .;···,.L. 

s4,552 

'96,556' 

.f . -··. 

i86 

460 

605 

No.of 
~cif-'cJ--

~- f :'·• i 
mer.. 

3,311 

9_~575 

11,328. 

!rivestDient-~ployment Hauos 

1. Response . . . 
2. · · Iiriestment (Rs • .:.n lakhs) 

~ployment .... 
Ratio· . · ••• 
(Rs.f crore I 

&ployment) • 

H/176(200)-41-42 

••• 

••• 

• •• 

-· .. 

21 

4035 -4:t 

39042 

1t956 

Ratio. 

'·Engirie·er~ - :Percentage· c1 
'ing''c~~i·ts- craftsmen to 
men.. :to.tal employ-

1118 

1120 

M19--

39. 

10092.11 

86339 

11856 

ment~ 

J.-7%. 
'-~ ---~·_,_ 

10'fo l 

lo% 

42 

13466.00 

1a718. 



TABLE NO. 4 

Output - Employment Ratios. 

Value of Ratio Rs.l crore 
Year. Response. ·output · Employment. Employment. 

(Rs. in 
lakhs). 

1956-57 14 3228.90 32852 1017 

1961-62 ]() 7004.90 56347 804 

1963-64 ~1 8166.47 62719 768 

1966-67 15 4677.07 32825 723 

1971-72 12 4304.34 24666 573 

. TABLE NO. 5 

. . 
Enginaer - Employment Ratios 

Item 1956-57 1963-64 

1. Response ... ... 19 36 41 

2. Total of Employment ••• 38,182 84,552 96,556 
. . 

3· Total of Engineers ••• 424 1,208 1,499 

4· Batie ... ... 9011 7011 6511 
(Employment 1 Engineers) 

H/176(200)-42-43 



TABLE NO.6 

Trends in capital investment, Total limployment 
and Employment of Engineers. · 

Item 
·Actual Anticipated 

.r. 

1956-57 1961-62 1963-64 .. '1966-67 

Investment 

(i) Land 14.77 . ·. 17.29 17_. 72: 21.87 
•. (Rs.in_lakhs). 
(ii) Buildings 

(Rs.in lakhs). 117-54 .. 235-95 314.47 465.52 

(iii) P~ant & 338.12 924.2El 1401•7l 1942.04 
. 1\!a.chinery 

(Rs.in lakhs). 

. ' -
(iv) Other fixed 21.02 68:36 · - 9b.99 · ur:-42 ·· 

(Rs.in lakhs). 

(v) Total fixed 
(Rs.in lakhs) 491.45 1245-82 1824.89 2035.46 

' . 
(vi) Total worki~ 188.42 

(Rs.in lakhs , 
350.89 497·58 749.42 

. (vii) Total capital 
(Rs.in lakhs). 

679.87 1596·71 2322.47 2802.98 

(viii) Percentage 100 234·9 341 .• 5 -. 311·1 
index 

(1956-57 = 100)-. 
-

(ix) 
-

Total 3780· 6593 9582 9801 
employment. 

(x) Percentage of 100 174·4 227.0 '259.2 
'· ·index. 

(1956-57 = 100) 
' 

(xi) Enployment of 102 214 289 262 
. . - Engineers. 

(xn).:: Percentage of 100 209.8 283.8 256.8 
Index 

....... (1959:-57 ;=' 1oot --' 

1971-7~· 

40.47 

500.17 

2093 ·57 

. 129 ~08 

2763.29 

950.94 

3714.22 

55~.6. 

10578 

279.8 

310 

303.9 

~Based on relevant data provided by 8 _establishment&only_] 

H/176(200)-44 



-.Occ,j;pe:t :fpu&J. · · 
Code No·. · 

·730 
731" 

:732 
733 

734 
735 

739 
740 
75.0. 
751 
.. · .. --. 

753 

754 
756 

757 
758 

·759 

760 . 

761 
.... _. '• ·,j··:~· 

1~ 

764 .. 

Tctal 
. ' ... 

'l'ULE NO. 1~ 

Inter-se Ratios of Engineering Craftsmen 
to toU.l ~mplo~'llient. · 

Percentage to 
the total 

. -1.17 -

0.20 

0.21· 

2.80 

2.79 
0.37 
0.56 
0.29 

L4.74 
. ·-
L6.24 

6.79 
·a~86 

1.20 

0.71 

2.30 

1.08 

4·75 

2.85 

6.95. 

2.36 

3.36 

. 100 

Sourcel..; State Enployment Market Information Da"j;a, 1963. 
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Year 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

•1970 
'",. 

1971 

TABLE NO. B· 

Intake Capacity of Dezree courses according to 
Speciality 1958-71 (including Fourth Plan 

.. propo.sals). 

Degree 

Civil~ Mechanical. Electrical. Chemical. 

240 115 157 65 

2 42 118 157 106 

432 194 2)6 127 

432 234 260 127 

463 269 312 129 

517 392. 342 152 

577 482 495 152 

'582 497 537 152 
' 
582 497 537 152 

582 497 537 152 

582 497 537 152 
... 

672 587 • 627 152 

(4.2 657 697 152 

742 657 697 152 

MetEJ.llur-
aical. 

22 

'19 

41 

41 

41 

92 

92 

100 

100 

too 

100 

100 

100 

100 



-Year Civil. 

1961 209 

1962 118 

1963 265 

1964 336 

1965 343 
J 

1961-65 i,27l 

1966 370 

1967 408 

1968 123 

1969 342 

1970 445 

1966-70 1,688 

1971 445 

1972 445 

1973 480 

1974 526 

1975 552 

1971~75 2',448 

K/176(2 oo)-47 

TABLE NO. 9. 

-
Outturn of Engineers (Degree) for the years 

1961-76.(including Fourth 
Plan proposals) 

De ee 
-Mechanical ElE:ctrical- Others 

119 124 .... .,1 
131 143 105 

243 210 98 

325 265 134. 

218 240 140 

1,036 982 548 

285 264 178 

359 343 192 

150 156 138 

322 329 . 206 

. 433 444 208 

1,549 1,536 922 

434 446 208 

434 .f146,_ -209-

476 485 209 

528 555 209 

556 560 209 

2,428 2,492 1,044 

Total. 

523 

497 

816 

1,060 

941 

3,837 

1,097 

·1,302 

567 

1,199 

1",530 

5,695 

1,533 

1,534 

1,650 

1,818 

1,877 

8,412 



TABnE NO. 10 

-Intake Capacity of lJiploma courses according to Speciality- 1958-71. 

(including Fourth Plan proposals) 

Year 1 
'Diploma 

Civil Mechanical Electrical Metallurgical 

1958 793 204 275 4 

1959 766 219 288 10 

1960 1050 310 320 16 

1961 1230 310 320 10 

1962 1250 375 385 10 

1963 1250 990 660 30 

1964 '1420 1000 870 30 

1965 1420 1060. 870 30 

1966. 1420 1060 870 30. 

1967 1600 1240- 1050 30 

1968 1780 1420 ·1230 30 

1969 1960 1600 1410 30 

Mining. 
,. 

40 

40 

40 

40 

40 

40 

40 

1970 1960 1600 1410 30 . 40 

1971 1960 1600 1410 30 40 

H/176(200)-48 



TABLE NO. 11 

Outturn of Engineers (Diploma) for-the years 1961 - 76 
(including Fourth-Plan prop~sals)_ 

Year 
Diploma-

Civil Mechanical Electrical Others 

l96l 337 l2l l38 6 

1962 257 144 l50 l2 

l963 393 240 2rfl 12 

l964 494 247 200 l2 

l965 827 273 273 7 

l96l-65 2,308 1,02,. 968 49 

l966 831 503 368 26 

l967 890 558 508 40 

- l968 923 769 609 47 

1969 94l 839 670 49 

1970 1,003 91l 743 49 

1966-70 4,588 3,580 2,898 2ll 

1971 1,098 1,02l 841 49 

1972 1,212 1,l50 965 49 

- 1973 - l, 272 l,232 i,057 49 -

~l974 1,297 1,272 l,l02 49 

l975 1,303 l,282 l,121 49 

1971-75 6,182 5,957 5,086 245 

H/~76(200)'-49 

Total. 

602 

563 

852 

953 

1,380 

' 
4,350 

- l",728 

1,996 

2,348 

2,499 -

2,706 

ll,277 

- 3,009 

3,376 

3,610 

3,720 

3,755 

17,470 



TABLE NO. 12 . 

Requirements and Availability of Engineers according 
to Speciality and level of Education. 

Speciality. Requirements Availability 
Degree Diploma ·' Total. Degree Diploma 

THIRD PIAN 

Civil 2,221 3,3_32 5,553 1,27~ 2,308 

Mechanical 1,541 2,312 3,853 1,036 1,025 

Electrical 771 1,155 1,926 982 968 

others 393 50 443 548 49 

Total 4,926 6,849 11,775 3,837 4~350 

FOURTH PLAIT 

CivU .3,603 5,405 9,008 1,!)88 4,588 

Mechanical 2,500 3,750 6,250 1,549 q 3,580 

Electrical 1,249 .11875 3,124 1,536 2,BJ8 

others 637 81 718 922 211 

Total 7,989 11,111 19,100 5,695 11,277 

PIPTH PLAN 

Civil 5,848. 8,772 14,620 2,448 6,182 

Mechanical 4,057. 6,085 10,142 2,428 5,957 

Electrical 2,029 3,043 5 ,CYT2 2,492 5,086 

Others 1,033 133 1,166 1,044 245 
' 

Total. 12,967 18,033 31,000 8,412 17,470 
c. 

H/176(200)-50 

Total. 

3,579 

2,061 

1,950 

597 

8,187 

6,276 

5,129 
. ' 

4,434 

1,133 

16,972 

8,630 
. 

8,385 

7,578 

1,289 

2§,882 



TABLE NO~l3 

Inter-sa proportion of Craftsmen.(31-9-1963) 

Oacu~··· Total Workers. Inter-se 
Code No. proportion 

' 730 3,446 1.77 

731 392 0.20 
732 417 0.21 
733 5,443 2.80 
734 5,424 2o79 
735 719 Oo37 
739 1,088 0.56 
740 5.8'8 0.29 
750 28,612 14·74 

. 751 31,538 L6.24 
752 13,189 6.79 
753 17,202 8.86 
754 2,327 1.20 
755 1,375 0.71 
756 4,930 2-54 
757 4,458 2.30 
758 2,103 1.08 

759 22,868 Llo78 
760 5,606 2.90 
761 2,324 1.20 
762 774 0.40 

764 9,217 4·75 
769 5,525 2.85 

770 13,499 6.95 

870 4,584 2.36 

871 6,531 3.36 

Total \ 0 • 0 • 0. 1,94,149 100.00 .. 
Sources-Percentage Average of the primary data collected under E.M.!. 

Scheme for September 1962 and September 1964 about pattern of 
employees in Public Sector and for Private Sect~, in September 
1963 data. 
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TABLE NO. 14 

Requirements of Craftsmen by category during Third, 
Fourth and Fifth Plans. 

Occupational Requirements 
Code No. Third Plan Fourth Plan Fifth Plano 

730 1,380 2,209 3,561 

731 156 250 402 

732 164 262 423 

733 2,183 3,495 5,634 

734 2,175 3,482 5,614 

735 289 462 744 

?3~ 437 699 1,127 

740 226 362 584 

750 1~,493 18,398 29,658 

751 12,663 . 20,270 32,676 

752 5,294 8,475 13,662 

753 6,908 11,059 17,827 
' 

754 936 1,498 2,414 

755 554 886 1,429 

756 1,981 3,170 5,111 

757 1,793 2,871 4,628 

758 842 1,348 2,173 

759 9,185 .14,703 23,702 

760 2,261 3,620 5,835 

761 936 1,498 2,414 

762 312 499 805 

764 3,704 5,928 9,557 
769 2,222 3,557 5,734 
710 5,419 8,675 13,984 
870 1,840 2,946 4,748 
871 2,620 4,194 6,761 

~ 

Total ••• . 77,974 1,24,816 . 2,01,207 

H/176(200)-52 



T A B·L.E NO.l.5: 

Inta!{e and. out-turn of craftSll!en durip.g the_ IVjth Plan 

--------------~-- ----------....;------------------=-------------------------------------------- -------· 
INTA'KE -· ···cAp· A C IT Y. 

' OUT 
February November Augitst ?.lay February· l-lov~rnbel' . Total Outtul 1965. . 1965. 1966,; 1967 1Q68. 1968. .-:-, intake. I1 

~----------------
--------~-----~-_ ... ______ ..;._..,:_._..; ______ ..;;;.. _______________ ~----------------- -------· 

-smith 352 365 384 384 448 448 2,331 

nter. G56 704 704 704 763 768 4,304 

·(Civil) 304 336 336 336 400 400 2,112 

smen(rJechanical) 406 48P 496 ~ 496 560 560 2,993 

rieian. 832 1,120 1,376 ·J.,456 . 2,096 2,160 9,040 

rop1ater 48 43 96 .. 128 123 123 576 . .. 
r. 2,128 1,968 3~344 4,032 5,563 5,632 22,672 

er. 72 84 540 924 1,020 1,034 3,724 

El.llo -160 - 176 480 864 1,152 1,216 4,04~ 

!list. 1,088 i,176 1,848 ~,768 3,680 3,744 14,304 

(I.C.E.) 288 288 512 960 1,088 1,152 4,288 

(Instrument) 64 48 208 208 272 272 1,072 

(Refri.) 64 48 48 48 4s 43 304 

(i\lotor) ~ 304 304 560 960 1,024 i,oas 4,240 

(Radio). 96 ao so .. so 30 so 496 

er. 352 31S 332 458 778 : 788 3,066 

er and Decorator• . 64 64 30 so so ! so 443 
' 
! 

rn A!aker. 320 320 384 560 880 : sso 3,344 

metal worlter. 160 160 192 192 . .256 I 256 1,216 

vor. 200 160 160 176 208 : 203 
' 

1,112 
I 

t". 1,280 1,356 2,076 2,443 3,408 3·,472 14,040 

and c1oclt 48 32 32 32 32 32 203 
rer. 

r. 864 916 1,204 1,312 1,792 1,356 7,944 

~ss·operator. 48 48 48 64 64 r 64 336 
' 

!re 64 32 32 48 112 112 400 
-----

.. -- - . ·-··'-· 

TOTAL - 10,262 i0,631 15,602 i9;71S 25, 9"12 26,518 1,08,673 • • 



.. 

. 
Dit!l. 44S 448 

er. 768 768 

6.!1(CivU) 400 400 

a.n{~eal) 560 560 

.cian. 2,160 ,160 

>-plater. 128 123 

5,652 ,652 

~. 1,084 ,084 

lo 1,216 ,216 

Lst. 3,744 . ,744 

[I.C.E.) 1,152 1,152 
I 
' [Dstrument) 272 ! 272 

tefrt.) 4S 4S 

.c(I!Dtor) 1,oss 1,088 • 

c(Radio) 80 so 

• 778 778 

and 80 80 
or. 

maker. 880 880 

rtaJ. worker. 256 256 

~. 206 206 

3,472 3,472 

ld clock 32 32 
!:'o 

< 

1,856 1,856 

Dperator. 64 64 

• 112 112 

~ L: 26,518 

I N '1' lt. .II. .t< 

February November 
1971. 1971. 

448 448 

768 768 

400 400 

560 560 

2,160 2,160 

123 ~as 

5,652 5,652 

1,084 1,4)84 

1,216 1,216 

3,744 3,744 

1,152 1,152 

272 272 

48 43 

1,088 1,088 

80 80 

773 778 

80 - 80 ' 

880. 880 

256 256 

206 206 

3,472 3,472 

32 32 

1,856 1,856 

64 . 64 

112 112 

August 
1972. 

448 

76B 

400 

560 

2,1~ 

12!; 

5,652 

1,084 

1,216 

3,744 

1,152 

272 

4S 

1,088 

so 

778 

80 

880 

256 

206 

3,472 

32 

.1,856 

64 

112 

:MB.y February 
1973.. 1974. 

44S 44S 

• 768 768 

400 400. 

560 560 

2,160 2,160 

128 128 

5,652 5,652 

1,084 1,084 

' 2.• e . ·J . ~.,21.'5 

a,-~.&4 s,744 

1,132 :..,152 

272 272 

48 4S 

1,088 1,088 

so so 

778 778 

80 80 

880 8.80 

256 256 

206 206 

3,472 3,472 

32 32 

1,856 1,856 

64 64 

.112 112 

Total· 

3,136. 

5,376 

2,800. 

3920 • 
15,120 

896 

39,424. 

'1.,588 

8,512 

26,208 

_a, oM 

1,904 

336 

7,616 

560 

5,446 

560 

6,160 

1,792 

1,456 

24,304 

224 

12,992 

44S 
--- -

784 

26,518 26,518 26,518 1,85,626 

,4 



ber 1959 0 August 1960, Dl.y 1961, 
ary 1962, November 19620 
t 1963, !&l.y 1.964. 

Blacksmith. 

carpenter. 

Draftsmen (Civil). 

' Draftsmen (Mechanical) 

Electrician. 

Electroplater. 

Fitter, 

Grinder, 

Wireman, 

lkchinist. 

rJachinist(I.C.E.) 

Machinist (Instrument.) 

Machinist ·(Refrigerator). 

~tn1st(Motor) 

D!.Chinist (Radio), 

, MoUlder, 

' Painter and Decorator. 

' Pattern maker. 
' . 

1 Sheet metal worker. 

1 Surveyor. 

1 Turner, 

'\Va.tch and clock repairer. 

Welder, 

Wireless Operator, 

Plwnber, 
-: .. • 

T 0 TAL: 

Actual appeared 
Total. · 

169 

540 

900 

1,209 

1,773 

103. 

4,010 

114 

435 

·1,467 

467 

70 

151 

812 

224 

706 

92 

627 

298 

362 

2,,335 

25 

1,435 

106 

13 

18,503 

Actual passed 
Total. 

160 

507 

830 

1,153 

1,712 

102 

3,644 

107 

409 

1,362 

443 

49 

150 

790 

195 

687 

92 

593 

291 

. 347 

2,149 

23 

1,388 

90 

12 

17,285 

fo Ratio 
outtt 

94.7l 

93.8! 

92.2l 

95,3E 

96,5l 

99.-Ql 

90.8~ 

93,Sl 

94,0: 

92,8~ 

94,81 

70,0( 

93,11 

91.6• 

87.0l 

97.3( 

100.0( 

94.5~ 

97.6l 

95.81 

92.0: 

92,01 

96,7: 

84.71 

92.31 



. 
-smith. 

~ter. 

=n(CivU) 

sman(U!cllan1eal) 

:rician. 

:ro-plater. 

~. 

ler. 

an. 

.nist. 

(I.C.E.) 

(Instrument) 

(Refri.) 

aJ.c(l!otor) 

uc(Radio) 

~r. 

!rand 
~tor. 

:u :na.ker. 

metal worker. 

ror. 

. .. 
and clock 
~r. 

~. 

1 operator. 

!ro 

'A L: 

August 
1gs9. 

448 

768 

400 

560 
' 
2,160 

128 

5,652 

1,084 

1,216 

3,744 

1,152 

272 

43 

1,oss 

so 

773 

so 

880 

256 

206 

3,472 

32 

1,856 

64 

.• j,. 

Jlil.Y 
],970 • 

448 

768 

400 

560 

- ,160 

128 

,652 

,084 

,216 

. ,744 

;L,l52 
I 

272 

48 

1,088 • 

; 
so 

773 

so 

sao 

256 

206 

3,472 

32 

< 

1,856 

64 
-- --~. 

112 112 

26,518 

NT K 

February 
1971. 

448 

768 

400 

560 

2,160 

123 

5,652 

1,084 

1,216 

3,744 

1,152 

272 

48 

1,088 

80 

778 

so 

880-

256 

206 

3,472 

32 

1,856 

64 

112 

November 
1971. 

i 
' 

448 

768 

400 

560 

2,160 

1.38 

5,652 

1,~S4 

1,216 

3,744 

1,152 

272 

43 

1,oss 

80 

778 

- so " 

880 

256 

206 

3,472 

32 

1,856 

-64. 

112 

August 
1972. 

448 

768 

400 

560 

2,15y 

126 

5,652 

1,084 

1,216 

3,744 

1,152 

272 

48 

1,088 

so 

778 

so 

880 

256 

206 

3,472 

32 

~.sse 

64 

112 

lay February 
. 1973. - 1974. 

448 448 

'-768 768 

400 400 

560 560 

2,160 2,160 

128 128 

5,652 5,652 

1,084 1,084 

-::.):a•.e • 21'3 .., 

3,·? ~t! s,744 

1,1~2 :..,152 

272 272 

48 48 

1,088 1,osa 

so so 

778 77S 

so so 

880 sso 

256 256 

206 206 

3,472 3,472 

32 32 

1,856 1,856 

64 64 

.112 112 

Total 

3,136-

5,376 

2,800-

3,920 

15,120 

896 

39,424_ 

'~688 

8,512 

26,208 

_1,064 

1,904 

336 

7,616 

560 

5,446 

560 

6,160 . 

1,792 

1,456 

24,304 

224 

12,992 

448 
-· . 

784 

26,518 :26,518 . 26,518 26,518 26,518 1,85,626 



. ----· .. ,-o ........ -oJ-.... , -J ... .., ...... , 

r 1962, November 19621 

l963, !&ly 1.964. 

:acksmith. 

l.l'penter. 

~ftsmen (Civil). 

' ~tsmen (Mechanical) 

.ectrician. 

. ectroplater. 

.tter. 

•inder. 

.reman. 

LCb1n1st. 

•Chinist(I.C.E.) 

~hinist (Instrument.) 

~hinist'(Refrigerator). 

'Chln1st(Motor) 

.chinist (Radio) • 

tUlder. 

.inter and Decorator. 

.ttern maker. . . 
Leet metal worker. 

lrVeyor. 

Lrner. 

,tch and clock repairer. 

•lder. 

. reless Operator • 

.wnber • 
.., , ....... 

T 0 TAL: 

... -~~- -.... }'~~ 
Total. · 

' 

169 160 94~73 

540 507 93.88 

900 830 92.22 

1,209 1,153 95.36 

1,773 1,712 96.55 

103 . 102 99...02 

4,010 3,644 90.87 

114 107 93.85 

435 409 94.02 

·1,467 1,362 92.84 

467 443 94.86 

70 49 70.00 

151 150 93.16 

812 790 91.64 

224 195 87.05 

706 687 97.30 

92 92 100.00 

627 593 94.57 
. 

298 291 97.65 

362 . 347 95.85 

2,,335 2,149 92.03 

25 23 92.00 

1,435 1,388 96.72 

106 90 84.70 

13 12 92.30 

18,503 17,285 









. TABLE NO. 18 

Requirements and Availabilityibt Craftsme~ by Trades during Third, 
Fourth and Pifth Plans. 

~hixd Pl~n Fourth Plan Fifth Plan 
Occu?ational AvaLl- Requ1.re- Ava~!- Req'ilire"- Avail- !!equ~re-
Code No. ability merts, ability ments. ability menta. 

' 
730* 1380 2209 . 3561 
731* 156 250 402 

• 732* 164 262 423 
733 193 2183 2373 3495 2970. 5634 
734 772 2175 3245 3482 5298 5614 
735* 289 462 744 
739* 437 699 1157 
7•-+0 79 226 990 362 1538 584 
750 4740 11493 22692 18398 35824 29658 
7'51 3231. J.26q3 18145 20270 2987 326'76 
752*. 5294 8475 13662 

753 2869 6908 21988 11059 39272 17827 

754 . 344. 936 1377 1498 1749 2414 

755 14 554 389 886 723 1429 

756 1400 1981. 7708 3170 12565 5111' 
-

757* 1793 -. 2871 4628 

758 102 842 511 1348 887 2173 
759* '9185 •• - .1470.3 23702 
760 1864 2261 9098 3620 14598 5835 
161* 936 1498 2414 

762 195 312 431 499 487 805 
764 '540 3704 4148 5928 ·8002 9557 
769* 2222 3557 5734 

' 770' .. -:~. 

1162 5419' ''7518 8675 10871 13984 
870* 1840 2946 4748 

871* 2620 4194 6761 

~.Inclusive of outturn under Apprentice traininiSchemas. 
* TbrP. are no traininc; courses for these occupations at the I.T.I.S.at present. 
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