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. fhé main objective of the month:long visit was fo survev and assesg.

.. ..Indian industridl and training strategies for technical mennower produgtion in
_ . as,many as possible of the technological areas in which the African Ingiitute
for Higher Technical Training anid Resegroh, will-operate, in partienlar- to
.study what probiems of technology adaptation and implantation they have .

.. epcountered as a developing sub-ocontinent, indeed as one, of the.leading.
 developing nations, and how useful to the Afriocan scene such experiences. can
he. Accordingly a careful mix from the hest known of Tndia's higher.techniocal
educational amd industrial manufactiring firms -represemtative of 211 sizes ,
. - together with some associated high calire research institutions of varving
- philosophies, were identified some ore to two momths hefore the tour and
the necessary govermmeérntal permissions-eought through the UMDP. : The final
Tesponse was very reassuring inthat out-of 26 egtahlishments, permigsion
it “visit was granted for 21l Fat two, ‘one @ research hody, the other & .

hardysré production factory. ~Mhe list of organizetions visited is attached.

. 'I‘h.e f:lrst 'in::pres‘s_xf:'i‘jr_e' feature of tndia's industry is -i.'I_I:B consitenqc:
.. with 31 overall national pattérn generallyragéribed to Pandit Nehpn's. plaming

R o b . I Lo

.. genius ;immediately after ‘their 1947 ‘indépendénce from British rule,. fmt--also
by some, at least in i{s’ conceptual staged, t6 Vishishtry before ™ .7 -
Nehru, .. It is astonishing to Téarn that ‘a5 British fule in Tndia drew to
.its. close with the whole country still splintered into Raj-ruled:States,
there.was only one technical training institution, and that not.-even upio
a higher diploma level, established hy'the' imperial nower (in Roorkee - in

. North India, one of the institutions T visited), and then: training not

. Indiang as much as Britons who were later ahgorbed in the Tndien op -other

civil servicel. (Up'till some 20 yéars asjo, T:was imformed; the. nrineinals,

largely British, still insisted on dinner suite’ heing worn imto the staff
dining hall) fToday, less than 50 year_sf later, India's industrialization
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efforts are very redoleni of Japan's eariier uvhis century, especially in the
gtrong policy and material involvement of the central govermment. Tt now has 98

universities, 38 offering engineering programes..ant including. the hest known >
of them, the five Indian Institutes o Technology (TIT);102 colleges operating to

post-graduate levels as colleges of degiznated uriversitiesj four strategically v
located regional colleges; many high level regearch institutes covéring most S

fields of scientific endeavour(some of which however are not onen to foreigm
visitors Jincluding mumerous firms in capital and raval and military equifpmenwt
production § Centres of Excellence and Centres of Studies for Resources: -
Engineering to look after specific technoiogical concentrations, such as the
Regional Sophisticated Instruments Centre being now developed in the IIT,
Bombay, all these aside from the jnmumerable small and medium scale industries,
in textiles for example - the age-old sinew of India's economy — which the
goverment studiedly mirtures alqngside such megaliths as Tata and front-line

research organizations as the Bombay Textiles Research Association (BTRA).
One effect of this gigantic assault on the technology gap is that India has
today the third mumerically largest force of high-level scientific manvower

after the USA and Russial

The funding of these organizations is the first index of their nlacements
in a nation-wide plan in which front-line technological research, tmsgic and
industry-oriented are the responsibilities resvectively of federal-owned
(ige.'completely'fedérally*fuhdedj TTITe -along hut definitelv subeidisrily

. with 50% state-findéd uhiversitiesion the one hand, and on.the other federal—
" owned research centrés dedicated to:specific trades such- asg iexilteg, mAchines
and ‘tools, chemicals, aircPaft, roiling stock, rocketry .and svace vehicles,
miclear emergy, etc.' a success story ‘that astonishes already in its . .~ ’
ramifications, and certeinly achieves:visibly more than that of many earlier—
starting Weatern countries with smaller potentials in terme of a technically

_ productive population aid fewer nalural resources, {In fact such courmiries

+ " already constitute a fust-growing market for India's ma.m:.factures'.'.) '

. Ome reagon for the success is the studious effort %o minimize gratnitous
duplication, a certain sign of co-ordimated plamming in.a suh-continent of
which the aize, population, literacy rate, religious and. ethnic diversitics
and even today's extents of ‘States' autonemy wouid otherwise precivitate a
‘completely debilitating replication of in&ustrialization}effonts,_atdmistic,
individually inadequately capitalised and mationally inefficient. Instead
there exists today such capitalistio and -cavital-intensive .combineg as

_ Hindustan Machine Tools, Hindustan Aeromautics, Bharat Electricals, Tata

' Industries (hydra—headed}; the Electronics Corvorstion of. India, Largen and
Toubro's; ss: all nation-wide in the distriMution of their factories (some

- : of which are whole villages-eémploying as much. ag 100,000 workerg) and =
intermational in the distritution of their: products. Even more stpilcing
their groirths have ‘been so monitored.and incentive-directed. hy government
that their productions are fully complementary. rather than comoetitive,
pricing controls being aﬁﬁomatipallyuensured¢}@;thejmpdengté surgistence
1evels, abundance of localﬂlabour.and,consequenﬁlyninternat;pnal.pompetitiveness

. of India's pricing policiesi , There i no technical. manpower ghortage; not
_even of physicists(usually the scarvest of. them all.). and. I encquntered

" everywhere §ighs ‘of & cunrent liveral policy on %hé”éxgé%t"of;jgchﬁipal
manpower in the production of which large-scale infustries now conmtritute
significantly and compuisorily. WMo douht more nroducts comvetition will
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aPter thie iritial stiengthening of the industrial ase, mit T have a -
ng that it will be guided still to meet an increasingly favourahle
= demnnd rather than an aircady fully exploited local 'myers' marketi.

‘

Le LA i.oc-ciainenca of Reglonal Macro-plalming of Mechnslogrcal VRV SDECTIL

The lcgsons here are firstly, the efficacy of vegionwide or at least
sntionel plamuing, not only in infrastructural venmtures such ag o
transpeTiation and education, but also in the capiiai--intensive industries '
such &3 chip-building and air-craft industries, where product demand alheit
vital, and resource investment, at the critical levels may he more than roy
La memteo” hy one state alone. Another essential function of such industries,

d
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and one éven closer to the heart of the ATHTTR project, is iliustrated hw

a secord-rang objective of indvstry-hased research in india. A well-zeeded
@roun of fedsrally owned capital goods firms arc deliberately sited close
i5 Federally owned techwical sducational insvitutions so as to enjoin

"ffnoflmcrely-encourage) a symbiotic interacticn hetween classroom and factorv,

LN
PR

s hos besn one of the more potent channels lo “he'total technologv' 1des
wrongly cloired thesc deye to be new-fangled and te criginate from Furove.
iy for example, *7: Thascy Heawy Wlectricals (BHEL j LAd. factorv in Bhomal
producing Tr 2 Ve lergerl ciectronechanical equinmenty 1ike hrdrogenerators
and ‘rer-turbines,fo heavy-duvy transformers and high-voltage insulator
“anks, reintains as close an operational interface ac possible with the
Mechine Tesign teact ng programme of the Manlana Azad College of Technology
(MA0T) closeby; and M, Toch. {Master of Technoiogy ) students of the S
rrograrue, and to a lesser cxient its B Techs, alternate hetween BHEL and-
MACT ih o very realisiic Interiliow of factorv—-training. and avplications

PEo AT

Ore of “he Regicral Coileges, MACT ic a "eoilege" only in that its
Idga:ae‘programmoa.are‘ve%ﬁed hy Madraz, ite ansigned university in itsg South
fmestern Desion.  Again vhis structurel component of India's overall strategy
gTo b noteds Madser fr mot only one of the oidert universihy centresn of
Cenn b Uotole o N5 Tave hesd krown censres ol higher tecknionl ofiwiion

(ihe ¥IT's)saporoximately each dominating a geographical region. So do the

fou Regicual Engineering Colleges o Bhopal {on 650 acres as MACT, agsociatel
@i%h_BHEﬁ)g Hyderabad {associated with the Electronic Corpvoration Qf”Iﬁdia)
Trichinopoly with another BIEL branch;and Allahahad with comoressord India Lid.
 Afd as %the Principai of MACT, Dr. B.L. Mchrothra explained, these Regional
;Q¢11¢geﬁ'wére~&e1iberate1y egtahlished as pace-gsetters™ at a 75/?5 Tederal /
'S?été“bﬁdge%ary'ﬁarticipation, the post~graduate courses heing however

~entirely federal-cupnorieds

o The pace;seﬁting refers of course. to ihe quality of nroducts,:ﬁof'éniy
Gue from tre impliedly better federal funding than in the universities;but

‘also from the inmnovaiivensss of training methods already i.lusirated in

“Farerencs to BHIL. Unfortumaiely by the sheer size and scale of products

e
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of organizaticnz like BHEL the all-important factory-flocr training of students
has tq.be dong,more_hyr?gbsegy@tion” then pacsicapason’, as the MACT
engineering professors reluctantly agreed; avAd 1% is still a . moot question. .

whether a viaimadia'of're&uced gcals is nossihle where even at reduced -turnovers

(distinguished from 'profits') the total technologicel training of "producing
while learning" can be achieved in exiwa-mural indvsiry and as intensively
guperviscd {a gine qua non to its sgocess)‘as in ivs intra-rural versiot.
~This laest also-exists, to my entraunced aurprids, in India with an 2lmost
jdentical develovmenti to the rubric fur the TIPC (the Inter—disciplinary
Industrial Production Centre) of the ATHTTR as prepared before my Indian tour.
This alterpative approach to innovative technical training is descrihed next.

.2;-.The,SGODé‘bf.Intra-ﬁufal_Inéustry in 'Total Technology' Training -

Tt has operated in Coimbatore (near Madras) oince 1921 SE) in the P8G
College of Technology, = "fifth trother" (i.e. public trust) legacy hw the
four founding-father sons of the State Raj, who stipulated that its proceeds
must all be ploughed hack for the public good., In nresent day terms:these
proceeds of "the Industry" as the College simnly calls its Production Centre,
maintain the tudgets of the P3G College and of some ten other muhblic educational,

.medical, etc, institufions developed by the Trust, Yo the extent of 10-25% of
the entire budget of the College alone. This is over and ahove the funds
ploughed back into the Centre which has exnanded tremendously in the interim.

In comparison MACT earns some %25,000 anmelly on industrial consultancies,
"which is shared 50/50 between College and Comsultants ... and is enough’ to
meet some 40% of the College's recurrent hudget™. Tn turn MACT contrasts in
this respect witg thé T1Ts and universities thai have no comvulsary commitment
t0, and may earn no fees at all irom industrial collahoration. For readiest
assessment the operation of the PSG In’usirial Froduction Cemtre will be
desoribed in terms of i%s omrechically achisvel will.y porallels with the
proposals for the ATHTTR's.

. Firstiy, botk wilhin $he iechaiGues’ of its production and over the
_gpectrum of its product types thé Certre’is muiti-disciplinary so as the more
capahly %o Faed +he vericug diccipiines of was (ollegs, all ;echnical as for
the ATHTTR gcomplete with tihe hasic sciences of mhyzics, chemistry and
mathematios ), and multi-level (subdegree'Dinlema to Ph.D. outruts ). Tach
department is limited ‘o about 500 students overall — the ATHTTR pronosal

.. 18,500~1000 per Cemtre according to demsnd and as long as it is the only
" institution of its type in the region. lhe PSG Cenire started with ani has

- kept to the production line of eleciric motors with which the ATHTTR also
plans a take-off, but has predictatly extended this to comnressors and, later,
to machine tools. The Machines Shop housing over 100 of the most sonhigticated
$ool-ghaping and gear-cutting machines (horizontal oring,- profile-grinding,
hobbing, notching pair, plano=grinding automaiic, single- an? douhle-column
planning au§5m5ﬁic,ﬁthis last Indian-made, with a six-metre travel version
@$200,000), 18 ‘Gurrently the highest foreign sxchange earner. in the.centre
through its lathes of 0.75m. and im. “eds @4,000 only all-in; and the
College's "machine tools and metrology faciiiiies are the hest in all. India."”
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Tt is fair to memtion here one combrast with ‘the ATHITR: namely the PSG
*Industry" started beéfore the College, and much more simply with motor
repairs and sui generis: studies of motor parts -assemblies and materials,
pl%Far 2y thand days wheén motor patents have largely lansed there should,ad
the College agreed, be no need for such "re-invention of the wheel® tactica

+

U for Foleenoff.

A fupther important parallel for technical skills develomment is, that
the PSG Centre is some 80% labour-intensive, in.comparison with say BHEL or
'Hindustan Machine Tools which are ahout as-much capital-intensive. It
“accepis olrioinrily Tor factory—floor: traiming 107 of its work-force 2s

students (Diplome to M, Tech, ) every day for the whole dav, thus facilitating
‘students' full experience of shop—floor requirements. The College however
Yisg for its spread of academic, research and training activities, the
gurprigingly high gtudent /staff ratio of 25. .In addition it onens itc
. siorkshops (and as in ATHTTR vlans, devartmental workshops onersie along

‘hiih’%he *woduchion Centre) on week—ends to atudentsrfrém_neighhouging‘-w

" Hedondary cchools with no more than one normal Aay's nav as honorarium’to

..... t

participating staff; thus the dedication of the founding gnirit of the '
Cingtituiion is maintained. S

The Froductici. Cesire itself with none of dts six factory bavs (for
Xachine Tools, Pumps Assembly, Heat Treatment, Fleotrical, Welding and
Press Snop and fipally the 100'X70' Foundry) less than 60'X70', is in
organization all btut completely separate from the-College hecause "their
requiremenis are different": in the ATHMR it is vroposed that theé Academioc

" Bbafd's role in the TIPC be only consuliative on issues of common interest.

“"U(Bdt I theught it a mistake carried:over from other arenas of India's technical

"ediication that no'specific industrial exverience is required of College Stafi

“who are howe.ar some 30% Ph.D. holders. ) The Centre is run ovurely on "

commsr¢ial lines (& basic requirement of the LTPC and a stormground of argument
evin by FCA multi-agency review groups, which I certainly wag glad to see
rranticaliaed), T4 rums profitably without douht, as is. evidenced Wy its

" Wudgetary sucportof several nublic institutions; 't as its ' Qeneral” -’
Yamagor agreod 1% would aqually  doubilessly chow more profit Aid it ns
Lo tn ppotd £ome Gime on studenmts (invariably accompenied howe v Ei™ T ¢
or two teaching staff). - : ' -

i

‘Also the College's M™lepartments™ are more a2kin to the ATHTTR's “'centres™
- than to traditional departments. Not administered in faculties, thev ‘each
" have direct access o the. college Principal and to the hodv resmonsihle’ for
attachments io the Production Centre, and are responsihble for their extra~
miral consultancies. Finally the Boards of Studies of these departments
(of which I eoincidentally oheerved their amual sylla™us review gathering,
thig time for the enochal shortening of the duration of the engineering
degree programme 1o match a revised mational integrated eduoational nlan)
ere drawn from the College, its University, industry and gpecific high-level
technical imstitutions like the Indian Tnstitutes of Science and of Technologv.
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My impression i thwt the implememtation of a total technological eiucation
in'this ‘institution has achieved a resounding success, nationally in the -exvort
drive ahd il manpower quality, and-intremurally.in the consiltancy level -
equippages of ail teaching: departments -and-their industrial quality project
outputs — from a complete television transmitter and receiver in the Electrical

mgineering Department o the fact that the Physics lahoratoryr in electro-ontics,
working in collaboratién with & Turopean country, is. one of the only two Tndian
‘egtablishments T heard ahout’ in miero-~electronics advanced ag far as semi-
conductor orystal growing from imported -polycrystalline silicon and germanium.
This view is apparently also the Tndian goverrment's which recently conferred
on _jbhe College an exceptional honour as one of 8 out of 150 engineering
"Oslleges of Excellence" gramted an autonomous status i.,e. independence of
the uinersity's - etting in ite teaching programme innovations and processing.
I cannot do better than conclude the review of this College hv quoting from
my notes that "I could only rue after the.,rfirst.—half—hour of talks ... that
I had not heard of this institution's activities full five years earlier ().
Such earlier knowledge would have saved me literally vears of 're-invemting
the wheel' of an inter-disciplinary Industrial Production Centre, first in
the Nigerian Institute of Menagement and Technology, and even more energy in
convincing doubting Thomases «.. that what (they thought).was 'theorising’
on the posgibvility of, is in fact a possibility." L

y
e
1T

3. AGcSVe‘.r"hment Policy 'Invol1remen't-_:-

. “Yet apart from the view that such a total technology programme requires
uncormon dedication by staff my question remained: largely unanswered why this
gcheime of technical education has not spread-like fire throughout India at
least. I believe thc capital investment and recurrent coste have a lot to

do with the answer. Textiles Technology,:ene of the five departments, has
alone a workshop of dome 42 5 1, industrial-scale machinery, and the Production

‘‘‘‘‘‘

Centre has over the years milt up equimment. cogting over ‘ten times that
amount. The Indian govermment may also consider, especially if it ignores
the invisible returns, that visilhle profits lost during training exceed
those loat by the alter:aiive MACT-BREL aporoach which itself is heing
tried as pacewsetting in only four centres. Such-'a view would be truer
. of yet a third alternative which,as another useful lesson of the Indian

' . éxperience,typifies the firmness of resolve with -which the govermment

_progecutes its developmental "policy 4n technology. Everv major firm is .

" required by law to take sntechnical trainees, whether thev eventually .emoloy
‘these or not,minbering at least’ 6%  cf its work force. Ohserved as much
~as it appeared 6 be hy every qualifving firm I visited, this tactics
could eventually produce’more skilled craftsmen-than all more formal
_vocational schools put together:

T opes
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I Summary theérefore my V¢51t to the PSG College, Coumbatore, found -
thatt an 1ndustr1a1 productlon centré:of’ prdeisely the type proposed for,
“the' AIHTTR is’ emlnentiy feasibld-dnd with arjudicious choice of product::.
lines gan attain’ break-even within 4 years «~ the AIHTTR will have rather
: 3 *fiore” favburable cond1t10nsffor reaching break—even in vhat, for instance,
) “ihe’ IIFC will’ ‘Bavé available such multi-disciplinary feeder programmes as :
_ 'electromechﬁnical and’later 'chemical engineering, and there are current -
K UNDP‘programmés thaf ¢ould ensure our avoidance of both the Scylla of.-
‘extértlonlst patent’ ¥ights and the Caarybdis of reinventing the wheeljy .
and identifléd reaﬂyjeollabolatlon fortstarting work as soon as.we wish,
n' the IIPC, 1nclu0xng PSG- and MACT professors who have been with their ;
. wﬁ prnject from alfibst its start, have views which identify fully with.,
“the' spirit and philosophy of the ATHTTR, anc have kept abreast of
developmernit in technical education planning. Important ideas. flyated
" by one such’ sthff inelude the integration of the electromechanigal. iworkshop
‘§nto the ITPC'to reduce capital -costs at least at first, trainees!;workshops
being one full day a week rather than distinct 3-houre-a-day. peripds;.and
some "Modern—Look" programme case—studles of Lonaon s Imperial College very
akln to ‘the’ IIPC ' . '

-

3”%%:,-.Comprehens1ve stc;pllnargfcoverage and Geographlcal Dlstrlbut1nn

' P

The fourth 1eqson of thesindlan experlence is tae care w1th,whlch.;reas
””6f support ‘{n higiestevel regearch or teaching arprchosen.and ‘o
" Vof industrial producties encouraged, to cover fullyi all fields of? modern

scientific endeavour. and are sited for even development not only in the’
metropolitan centreés of Delhi; Bombay, Calcutta and Madras, but in Satelllte
Suburbia‘ like Poona thé pre-colonial capital, begutiful Ba.nga].x'e and Bhp
Kharagpgl- Roorkéde, Hyderabad :and ‘Ahmedabab. The following ‘sample dj,st,r ut:.on
is wvery infcﬂmative ime thé llnkages iof this 1ndustx1al chain. L

(1). ba - for Textlles Technqlogyntal Natmqnal Textlles Research
: Asaociation (BTRA) ~ funded 50/50 by the ;g¢entral ,government and,thg”textlles
indistry; mai: role; non—profit making textiles technology transfen\to both
the tehtralized and deceritralized. onttagelhnddatry) sectors. Already .
collab@®uting in overseas LDC prbgf-ar:xmés e.gi in-Kenya.- (b) Therlhctggg!.g
Jub#dda! Teshniéal ‘Tnstitute affiliated tfo Bombay.University offers in its
“hTextilés- Manhfhnturérs Deépt" diploma and depgreds: programmes ("among the -
beétﬁianhui%?9 in’ téktiles téehnology ' and deésigns (¢} ;Taks Textiles - private
majﬁgjﬁhdﬁ%try;thoﬁgh started?in 1914 by the British and-amembér:of.i%e
oﬁm‘i&:&i‘bn trBTRALY ThHe Chikt! Executivé warned that promises of external
sdbﬁbft F5r7 amny ﬁlg tbchn010glca1fendeavour in’ the LDC!s:go,targely. unredeemed
_ dufiﬁﬁ“xﬁbléméﬁfdﬁion, and that:iultinational’ projeetsssuch,as the.Colombo
P p&%’ﬁd&leﬁé‘get beﬂev1llbdwby the’ poritlcs of multi-lingualism and pulti-
i&eélogxes"bu‘f’ ‘He'’ ‘saw some condivions under which:the;reluctance fo: transfer
bt 7o) ’tech,nology ma\yl B’ overcome {41t bases. (d) Iméhan Indtitute of Technology ~

otis it 22—year old*ZOb ha campus by Powai Lake houses the natlonal\Sgphistipatea
Instruments Centie which is statutarily'available to the.publie of the Western

iR
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Region’ for" 60% of Ythe ‘time, and to all IITs. IITs are:fully autonomous and
meet’ regularsly. in an TIT planning Council e.g.ito determine the siting of .
Centi¥esof “Excellenice, - Theéy encourage staff, ‘consultancies {whigh fund often
4O% ‘of 'Fesearch) ‘up Yo 50%of thendividual's salary. - Federal post- . -
graduate ‘and “2search funding isliberal and projects are not fund-limited.

~ Each TIT s Limited to 2000+2500 students: (LO-45% post-graduate). Well .gver
Q0% ‘of "all staff and ali students ' (student/staff ratio.of .7!) are housed.on
the self=contained campus. Students catering management is. through an: -
elected volunteer ‘Hogtel Food Committe assisted by . Institute~paid kitchen.
staff and wardefn-” (e) University: of Bombay - concentration ‘departments, of
Biodhemlcal Tethnology and Pharmacéucies complained uniformly of debiljtating
Ffund 'shortages. 'Théir food processing B.Sc Tech. Programme (3 years.after
B.Sc in Sciente)’and B.Pharm (3 years after Inter B.Se) do have & months of
industrial attachments all told.’' The high: staff/student ratio of .15 here
‘should’ be ‘compared with the IITs' 7;'ditto their federal matching (50%) all-
"{n grdnts received: through" a' University Grants Commission, and ;their meagre

_comsultaney involvedent. ~
Trreeso i ® R T YR

(1i) Poona, near Bombay~(a). The Environmental Design. post—graduate.
studies at Poona University caters for all Maharashtkra, some 80m people,
and wasﬁﬁuuﬁ%hén,prdaucing;reséarbh;ﬂeaigagzﬁgr:ngplehniag;eﬂdadﬁpongeatins
Bombay. Relies heavily on visiting lecturers from jadustry. (b) Rocketry

“*and Missiles research at the Military College (visit not possible).
(c) Edi:;ipmre'nt'i Industries — several Hight to ‘medium~scale private industries
st\);cﬁ'_a_s"AVu'.‘_lp;hn-'-Laval' which prodiices pumps, compressors and. sheet-metal goods.

i : S en e T e L ‘ co ;

~ (3ii) . Hyderabad.' (a) The headquarters of . .the National Remove Sensing
. Agency with its main earth terminal built ~arid commissioned within 10 months
entirely by Tndians in 1975. Specializations-include photogrammetry .and -
aerial photos processing ‘and ‘interprétation, ‘with an ‘impressively 350-stron
multi-disciplinary staff from agriculturists to geomorphologists and '
navigators. - A yplja’ii—“ﬁ#glstered Society", it is run by Dr. K.R. Rao, the
sole Director, an eminent scientist responsible only to an "Accounting Board",
as a cross be*ween a public service and.-a private profit-making industry.
(b) Modern Eléctronics and Nuclear Products at the prestigions 1000-acre.
Aﬁéﬁ?¢:ﬂnergy Agency Site. In-particular:the 3000-staff Electronies.: ..
Cérporation of India'is typical of a few wholly indigenously developed . ..
(' rion=G61laborati¥el ) itechnological undertakings. Started 30 years agg as
© 4 basddiresédrahsfaéility, ‘4t progressed into applied research and then. -
industpial prodactien i most-electronic fields from medical .and nuclear.
Sinstriumefitation % omputers .~ its mark ITI;:TDC316 electronic digital computer
© i Fiready ‘sweéping ‘the minicomputer market;of India. (It is very comforting to
“iéftlon wy enconitering at;this point evidence of.the interest or: advanced
activity of several-individual countries like Turkey, .Nigeria, Tanzania, Kenya,..
in é6llabsrating with:India to-develop: natiomal institutions of a gimilar
concept ‘to. the AITHTTRin: wsingle {e.g.. Electronics or.Textiles) or. 'in several
“idisciplihes): Here I got perhaps. the fullest statement of employers' attitude
%o R. &'D trainingi’a~ general preference to: inculcate. "op-line". the requisite
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R &”D”cgpébilities'3pebiﬁically-refpprngtq_iapﬁorx.prqducts, requiring
- reducational ‘{nstitutions before them to instﬁiifsélfﬁcohfi&ehée in equipment

deploymgnt‘hth

BEoe o SOl
~(iv)" Madras:-{a) Technical Teacher Ir

5pra¢t£calhself¢relianqéﬁtp;?hg"méximum?possible degree.’

. (AR T

aining in oneof :whe only. faur.

institutionssin Indiarin-this-field that.started surpr

sisingly late {(at most

a deéadé‘éguﬁ‘anﬂxéien.nowuis;vgry,restéigfed”in.iﬁtakgfﬁhﬁf{n‘its'target of
_ "polytechnic staff only". Neither the B Tech. Ed ncr Diploma course -(each of
1 pear duration for graduates and diziomates respeativcly) adds much to
“gxisting dourses in the African region, bu$ th§ir'stporEing“educdtional
-~ technology workghops ~.the foecus of .the visit—complete with micro—teaching
"f*(clééédﬂcircuitwtelevigipq),;filmfproéessing‘facilitiesfand-mﬁlti—media
_ tehdhingaids, would:ak: least equal,the best available'here.  (b) Coimbatore
“with the best Machine Toole, Metrolcgy and Total méshaology teaching
facilities in India in. the above-discussed PSG College Production Centre.

(c¢) Besutiful Bangalore {near Madras} with thes impressive trio, government-—

owned as ‘¥h the well-knowa Japanese precedent, and largely disposed to

collaboration within the LDC's,

.of : the Bharat Electronics combine, the

nelectronics plomeers in-India" npw producing every thing from high—powered

i

(100 kw) trafismitters.to modern .computer—aid designed micro—electronic -
’édﬁponéﬁts;fthéﬁﬂenbnalrMaCbine_quls.reséarbh‘InStitufé;‘“employing 150

.. ‘designoénginesrs”; ‘typical of the research esfablishments without a prime
" profité metive and'started in cellaboration with Czechoslovakia, mainly

TE g

;erfigesgnbw*gbvérnmenx&high;dgvalwﬂg& D needs including adaptations, in
- eléctromechanical and. electronic instrumentation (a current collaborative
UNDP' pro ject with CMT ‘is -the develo ment of electronic numerical R & D

machines controll); and thegzaugpgfﬁgrkrﬁgﬁpéfﬂihdgstan'Madhine-Tools Company

that mow has'tevdrsed the flow

¥ heayy duty lathes from Russia afid West

Germany among others. : Also the .Indian Institute of Séience’ that has: grown
fﬁomga‘reseafchvinhtituteainithe physical science to a well—known educational
ingtitution in post—graduate. engineering, spe¢ializing in solid state physics

~ and ngpgﬁnicsf*a'” finally Hindustan Aergnautics Lfﬁ}‘wﬁich had - not :yet
 réceived the clearance for my vigit..(¥) Caleutta University, a national

g A

"' Centre 'of 'Excellenge in A Yied Physical-Sciences including Electronics,

apd which supports some 2

M.Sc's and 100 Ph.Ds in physical chemistry,

,“propagatidn“and.sélidestatejthinrfi}m;ud}k ~ a cache of ‘available staff

“talenit.  Kharagbut {near Calcutta) IIT;éaaCéﬁEéé‘of:Exééllehcé in Miero—

electronics; horsing the National progenicéiCéntre Laboratories, and strong

specializations also in Miniog

ond Mineszlugy, Nzval Architecture, Agricultural

'Egggneefigggfnural:Technqlagx.and Aeronautics,is currently reorganizing from
 d'department ‘to a 'centre' concept (as in af exchange of notes, I found, are

* al¥'so Oxbridge in their -engineering laboratories, and the University of Virginia

“in’4 complete évstems—based~reondeping'of‘ifé’ﬁbogrhmmes),' Strong self-reliance

‘in“ﬁery7qellwpr6dﬁced‘highmlevelVtestdgquipmentgparticularly in Aeronavuties,

.TfZﬁivﬁffééﬁst?uctianpand;Mining;;was%egidegﬁs*pdftly:ghfbrced by their explained
i 4 8kCof rdchs éallaboration uncles” as in.other IITs. Has the largest

(180,000 text) library and specialigggiﬁn;éﬁfgaq;éq far encountered; and very
keen staff of 400 with 2,750 students. o o S o
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R RN G ) ) De&hif(a)w$beﬁ1ndian Insﬁitufe:offTé&hﬁblogy heré took some ; .

; paing to~ 3of SAd {poorly: the ITTs! grf,xlergl"‘ inatténtion:to® industrial; traiping
§ and its own government~enforced Jttemtion to téchnolégy adaptation.  Ifs.

é ‘9§ncentfétioﬁé are.din Produgtion Engineering and Electronics — it houses

: . %fie pational Tribolo Centpé, afid theCentre for: Applied. Research in

: E)

. Electronics (CAR Y, both impressively equipped for- modern research. . All.
~ groups of ‘professors i.chatted with are keen on ‘consultancy activities,.
HE TR, o~ ’ St oo P P .
ﬂ ;frfﬁ)“‘The CentraL.Ruad13&EeayéhlLAbqféfCPfé$:(CRRL),“anothepxnoﬁwproﬁit
‘wotivated government body regentlyifranéferféd‘ffom'fhe natianal;@qmmittée
: _ for Scieéntific and- Industrial Besearéh'(CSIR) to ‘the Ministry .of .Technology,
: - "and ‘conszquently- dropping its formerly 20% of bésic‘fesearéhuactivities:;its
main rolé is to feed the Transportation'Planning‘Division with research
L omorsadny traffic and concrete, zonduct seminars, and retrieversiniiar
“Information for which it is now a UN Regional Centre. :

~ (e) -The Televista Compaqzé,ﬁith a Television assembly line st#ﬁ{ﬁof 130,
wag visited as typical of the -spaller industries. Its staff ‘training is ali

i. on_tﬁg“job,'naMely the wiring aﬁ@_asgémblyuof’complete hybrid television
% receivera - they did not show their other ¢laimed-lines of -tape recordens,

"Eéléulafbfs.éndﬂmiorocomputexsﬂ.wThg}y"feghniqﬁés and prOdﬂét.sophisticétion
;llﬁéf%até‘mﬁst'directlyrlndiaisfaffapggylofﬂ“Second—line»technologies”fo
_‘;gi:ar*_t‘f‘i;i-i-';;f'-; (vii) Roorkee (180 km,, north of Delhi) University already. cited,
5 with' the most &eliberate"fgpgigp:éfgdghts'”brov;sidné“l met-thus far.
| . Concent-ations-in Mwﬂwwater Resdurces, Highway Engineering
““ﬂ’xﬁthé'féﬁadetri-axiai tggtgpsﬁwgyg”iﬂvented'here") with strong collaboration
N”'with'fhe'CBRE;?and-Surveyingqand_Phdtgggammettx; Tts "“low—cost rural ..

,nqé;;?faﬁé?éﬁﬁé%ioh&rﬁseﬁﬁyh,hﬁa'in 5 years achieved the reduction.by 50%. of
" "”ﬁﬁééhnédfed*villagesﬂ.e;Eégh of its speqializat;ons as listed is worth .

id:a?f?uﬁtﬁé? gtudy by approppriate heads of divisions, perhaps utilizing the
;E'CA/UF?D?"‘»- India aceords; on manpower ‘exchanges. (¥iii) The touristically
aeERdet - §h0ea{v(ha1fgﬁay‘fromﬁDéihi_fp Bombay)-with the already digcussed
ﬁg&gﬁéettiﬁg"MACTLBHEL3Héﬁfz-MaChineS Design pairing, in which BHEL staff
lecture as well as induct MACT ‘trainees onwiiﬁagm;(Sgbstantialjinyq}ggqents
_of UNDP anit YNESSO in the equippage of MACT liboratories): -A digappyjntment
‘of this visit was.the remarked absence of any a priori preferenfial.. .

Lreﬁhhefatib%f-by'BHﬁL-for iqstgnce,‘éf the:M+¢éch over the non—speeialist

Uil )
8 B-Tech employees ‘whon the former exceed numerically in MACT. i r2-q gy
. _ (BHEL‘pfodUctions_rangé'ffdm'ESQ;mégawatf'capitdleiptqpsitq“tq:bine
» . generaiors o ITabourwintensive {gléntfdnii”modﬁles"for‘traiﬁiﬁiaqtion.
" This traction division.has. four bays each’900" by 60'-80' wides _and there
e L Ntios BigheVoltage: LAk capable of 1.5 WV do and AMV/Q.L MJ impulses.
“thé Techinical: Teacher: Training Institute makes with Madras's the iwo best
. of India’s four. The thnpfogrammeﬁﬁalsd‘compaféfequally:includingAtheir

emphaéég”dﬁ“polytechnicvcurrigq}g,aqd:ggiti;ﬁedia
plus, in Bhopal, educational manqgemgyﬁ.y‘ L

> {eaching-aide development

ot
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(1x) Abmedabad®s Indi stitute of Mapagement added at the eleventh hour
 and thanks to UNDP (Delhi;si accommodatfon, would have been a great miss

otherwlses After the PSC College, MACT-BHELy and Kharagpur's LIT, it was
the fourth high poitit of tHe tour from the-poimtofiyiew of interesf, and
inspiration. The best knowh ofviﬁdra*sy-dgainmigurﬂllM§,,its_thg}istically
inspiring desigh, to begin with, exacts tribute] and alfhough its modular
course designs (for a ‘high-guality 2-year MBA,iand . a .dagtoral level Fellows
Programme) cover only gei

‘semipars could, Indeéd'mdre than:half of the trainges, pften are technical

perscnnel,  Dre Udai ‘Perek, the Professor of Organizatiopal,Design, ‘compatihg

their limitation of size to 180 s*udents("in pursuit of personal staff-—
student contacts") with the ATHTTR's likely size, felt that their'theory
of z critical size of institutions (contradicted by USA examples) would

be best met in the AIHTTR by a i centre—based  structure, and solicitously
continued that the AIHTTR should emphasize in teaching a prime awareness
of national ecomomic realities, motivation to small entrepreneurships, the
management education of engineers and an institutional building role.

Larsen & Toubro's are manufacturers of electromechanical systems
such as complete paper—producing plants and electrical switch—gearj their
general manager from Ahmedabad made the one criticism of the IIM's MBA that
4 ts graduate elects to forget his engineering in expectation of bossing
others from his air~conditioned offices

Be Non-lessons

The following shortcomings of the Indian system are also worth noting
as pitfalls. First the speed of progress from the general ' second—rank*
to 'front-rank® techmological research in practice appears slow despite
avowals to the contrary. Most of the up~to-sate components and equipment -
from basic polyerystalline silicon (not to mention gallium arsenide) to
large~scale or real small—scale integration as district from thin-film

. MIC;# are still imported; but it may be a question of time before this

picture changes significantly. Then in some areas of encouraging success
the approach looks unnecessarily experimental or hesitant still — in the
favouritism to the IIT's alone for example, or the non~mltiplication of
the PSG College structure., Some of the environments of the factories seen
would clearly do with some inspecting and updating — to avoid for instance
dusty or steamy atmospheres and guard dangerous machinery. Then India has
been a very late starter, perhaps diverted by the IITs, in developing
technologiocal universities per se, although it has now just started with a
couple. of this pivotal establishment for modern industrially manpower.

Tn faet both the IITs and the National Council for Scientific and
Industrial Research are being criticised for not quite meeting the
objectives set for themj I personally'noticeda.certain amount of IIT
professionaldisdlaim,at professional levels for undergraduate teaching,

+ micro—integrated circuits

: : efally and do=hotfcaferpqug;figgily'for engineering
',@qgagq@emgnt,“théir‘Pos?#Gfﬁduate-Diploma;agd six:mquhﬂlgpg‘§$ecﬁtives'
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. mtvt& spea.k of the ipdustr:.al training of technical. manpower. Fiﬁéily
: YRR -;~ thie~ahsence of tra;L mng programmes dedicated to !technology management
| W‘@' and plannlng, bas already been noted. A S
5 el . .I N o R ‘ ‘
}, -

& J TR R 1However most of these are comparatlvely mlnor,faillngs that negd

; - odly time for correctlon or are already on ‘the wiy: to correction. . Indian
! f00s - industry as a whole and given t‘he appropr:.ate elevation of.. 'gpe general 1 &
: i volevel.-of basie- education, bids fair 'to - make her the Japan of the; early

" 21st . century, and ought to. recelve the: full attentlon of Africa s,

technocrats and technologlsts.'
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