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X GN _CAP
IN INDI4.

by
the secretariat of UNIDO
By way of introduction to the purpose of this paper, which

1s a discussion of the problems of increasing engineering de-

slgn capablilities in Indias, it may be of interest to give a

brief statement concerning the UNIDO project there.
The project 1s the Institute for Design of Electriocal
' leasuring Instruments, and it 1s situated in Bombay. The Plan
U of Operation was signed in April 1969; however, UNIDO had a
i Froject Manager assigned from December 1968,

1/ This document has been reproduced without formal editing.
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The ¥lan of Operation envisions a five year p;%gramme
: a: mo& 12 kind of
ee s ¥ na seven Uhited

Hatlons ixperts ang thlrty profcssional persons on the counterw

costiag 833,000, wit:

abtout the same awount, T8 pro

part staff, Other Iadisa personnel totals 81 persons. The
prceject olfers twelve Fellowships. The facilitles are to
lnclude a wsechardeal] worksiiop, Heat Ireating, Inspection, Elece
troplating, Paint S10p, Jalibration and Testiag Laboratory,
Drawing Offices and Library. A Training section will be for

8ixty traineec ou three levels; engineers, supervisory staff,

and skxilled WOrxers,

“any of the medium~slzed instrument ladustries are long
established, some even before 1ndependeng:}34%£eir proprietors
ar: hishly skilled ang successful, with .mch expericnce in the
buslness world. There are al<o more recent comers, entrepree
qeurs, men of vision who hozve recoznized tie demand for cere
tain products, ave manufacturin:e thew and selling thnem,

These busliness men are, for the most pari, educsted and
knowledgeable people. They read forelgn trade and technical
publications, travel abroad, aegotiate wity precsent and prose
pective collaborators. Tney are coafroated with Jovernmeat
resulations of taec most trylny and frustratin: kind--labor
laws, curreacy reyulations, materials allocations, and import
and export restrictions.,

These probleas also apply to tae smallescale waaufacturer,
tut to a lesser dezree. ge ' is not usually involved with exe
port nor with collaboration. sis experlence has most prouvably
been vwholly in India, peraaps coafined to one swell area,

senaufucturers are always seexing ways to increase their
busipess, buc taey do aot appear to be uaduly concerned about

the desia capabllities of their organizations. If the ques-

tlon 1: oniuwg, bdey may well poilabl to siles floures as testia-
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noay th:t theilr rnerfor:iimce in tols flelg Suet te zdesuste.
at thoe present tilue tiuree ret.ods arcc used by . ufige
turers fo: introdicin: = new product to the murget:

i
sboration, usual

1. Coll Ly witi: o Torel -
conpLuy;

€s acyul ition of o torelsn aude itew wnd
copyin; the =e:lga; and

Je loapany reseuren wad Gevelo, .wiite
<03t ladustries prefeir the fl; ot aprroachn, ti.t of forei_n
oolleborstion. noiever, the aumter of prdspectlve collaboraw
tors 1s liuitez =ad joverai.nt iules for colluvorstion ore une

aerstcod to ve sulte restrictive. souptiiles wity substantial

)

cepiltalization

n,

20 yersons of coaszideravle privite ue-ns wiil
be @ostT likely to s.coeed ia t-trectin: s colluvorator.

SUci: colicuoration 1 the nrivote secion i se.a to be
autu=1ly beneficizl, The Jndlsn seaui-octurer 1: sup_lled witn
2 fuily developed rezdy-.azde 1tea, tae tecuale:l Kacveow, wad
a @er-et Jouo 2ls products. Lie colleuoritor recelves tne benee
fit:s of t.is prcduction, &: well ae an exteacioa of 1l. ficla
of opevetion, Cae azaufccturer ia sontiy 1o exsortin: 2000
Jetes loveu.als o outic to hi: for=1:1 colisLorator,

tieke ls a srovia, cwurelesc oa t.e vert of tae Iaalan
caauiacturss iavolved ia = coLlirsrorstive sislaese tnz2t ae st
diversify un. establisn ladepeniea. laterecste La =adlcipation
of tue ti.ie yuen tue forel a connectlons will ve .evered. 32ut
tile 1s z.otner p.obleu.

S.aller coapanie: 27 inot attract - forei xa colicborator,
liey reeort o purcuz:li-, or otaerwlee seqRicrlay, o cultailes

ltea “or iisuficiuce ang co:/in 1t ia secret uaill 1t i
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This orocedure sometimen leads *o failure because the
marufacturer mav nnt have sufficient knowledre nf the pranertiea
OFr princinles of aneratinn of the prodnet, T+ may contain snecia)
metal allovs and nther materinls of which Be ia not awvare. Or, if
he does know thev are intesral but nnt obtainable, he mav attemnt
material suhatitutinns which will reaylt in unnr nerfarmsance ar
mitright failyure.

Acaniring imnort licenses im a maior nroblem *o =small annle
industry. Thr Aavermment policvy ia 40 allaw imoorts of rav materials
bv actual users Arcordine ta tha availabilite AP fareirn exrhanse,
This severelv affects the cmall manufrctorer wha migt arly for a

vearlvy quota nf imnarted raw material,

There are 211 degrees of technical abilitr, trainine and
ingennity, ar? mary gi~nned financially thraush the orncess of
direct copyine,

The nrocedure of planned research and develomnment ig +he
least prevalent annrnanh. Usuallv ¢ ann he nracticed onlv hv
thnee companies with hetantial canitalizgatian. Havever, thia
ir not alwave the case; a concent of the value of the arientifin
Aonroach can orovide *he motivation. Twa voune men enraced in
eattoce industrv lerel manufacture af chemiral nareelain develnned,
throush a nlanned prAsramme, their awn hadv and plaze fap crunihlag,
Their amicibles ~omrare favmirably with any on tha warld market,

But reneralie eneakine, research and develanment e rnatlv, takes
time, and *here ia Mwave fear nf a leak to comreti‘grs., Tndian
manufacturers annear in have unlimited patience and a aense of
timelessness whinch helps them in dealine with fovernment Aepartmentg;

but they also have an almost excesnive senre of urrency when it nomes

te eonducting their immedinte businesr affairs.
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In order to answer the question, what 1s the state of
development of enginseering design capability, a definition of
desizin capabllity is needed. Then the situation in Indis oan
be matched with the elements of the definition.

Since we 2:e¢ coasern:d Wwith the z0al of marketable pro-
ducts, deslign capability, by definition, siould contain all
the essentlal steps to englneer a product from inception of an
idea until the idea becomes a manufactured item., This is also
known as 1&D, research and development. There must be technical
leadership and expertize oa the part of the person or persons
who can teke an i1dea and follow 1t successfully through each
stage of developnmeat,

Market research is not to be considered engineering de-
8ign capability, although it i1s of primary importance siacs
1t determines whether a wmarket will exlet for the product af-
ter tlme and money have been expeanded in its development.
darket resecarch also reveals the competitive potential, and
constant efforts in thls area are necessary.

Pirst comes tiie 1dea. It 1s marxet researcned and an
estimate made tnat the product will still be in demand at the
time when its development is completeds It has also been
determined tnat the spe-:ifications of the product appear to
be better t..an anytaning envisloned by the known capabilities
of the competition.

Development pla ining 1s done. The knowns are separated
from the unkaowns. The unknowns are distributed for solutliom
among sclentists, engineers, mathenaticlans or deslgners, as

required. After some time it 1s to be nopecd thst the unknowns

will be solved, and the results are all reduced to manufacturing
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drawings., .

Adodels are made and tested and, 1f Successful, a pilot
run of from five to fifty units is constructed. Much ex-
Perience ang kmowledge of the product 1is gained and, when
production problems are lroned out, pe-imnent tooling is made
and aotual nass productlion comnsnces,

This c¢c.n be a couplex, extremely sophisticated procoss.‘
In modern technolegy, computers are called upon to help keep
~everything flowing smoothly and to ensure that no step is
oml tted.

In its simplest form much foresight, siill angd astute
execution are required for the successful completion of a de-
Velopment programme. For today's product one man, no matter
how clever, ca'not hope to do everytihlng by nimself,

Only one electronics company in India is known to follow
the procedures of g progressive developiment p-ogramage., It 1s
safe to say that the design carabllity, as defined above,
hardly exists in the instrunent field 1in Indla. The leader=
ship of nost orzaulzations would consider such g brocedure a
waste of tinme because, although the product they market may
have some faults, they expect that 1t will sell anyway.,

The actual state of development of the enzineering de-
sign capability follows a shorte-cut procedure. It 1s the
method followed Jany years ago when only sketches were made
by the proprietor and given to the mastar mechanic wio made
the pleces and, by filing and fitting and correcting errors
8% the bench, got the thing to work. It cannot be denled that

this 18 design capability of sorts, but uot for today's pro-

ducts,
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. What are the factors which mitigate against iaproving

the design capability?

Indian manufacturers are keenly aware and wary of come
petition. There are instances of trade secrets which died
with a father who refused to turn them over to his sons,
Manufacturers are reluctant to tae up the manufacture of an
Indian orizinated product which has not be exclusively their
own ldea and developed by themselves. Any Indian originatej
product offered by an outsider nay also be known and in develop~
ment by some other manufacturer., R and D, as practiced in the
West, 1s a cooperative venture involving even hundreds of
sclentists and englneers; in India it appears to be difficult
for the proprietor to share his ideas with even his trusted
employees. Thus, he frequently tries to do the R and D hime
self, as yela a8 carry on his business. 4t best, he will give
hastily conceived yet specific instructions to be followed by
& member of his staff, but permlt very little design ianitiative
to the englneer. It has been observed tanat R and D in medium
sized companies suffers from this attitude.

The business man's sense of urgency has been mentioned.
He 18 driven to high speed and short cut methods through his
fear of competition 4and his acute sense of cost consclougness,
Consequently, he is almost parsimoaious witi: als employeee and
his methods of business operatlon; ne Jjust cunnot permit his
overhead costs for R and D to become & slgnificant fuctor.
Some are amazed when tney learn that, 1in the sest, a davelopment
programme from inceptlon to market may take as lony as fbve
Or seven years. Even one year for the de/elopment of a product
seems too long. He 18 reluctant to spend the time and money

1n the development stage to acquire experlence and understanding
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of what he 1s making, His only thought 1s to make a model,
manufacture a quantity, and sell them fast,

This attitude toward R and D makes the task of upgrading
the design capability more difficult. As a test of this, a
course 1in advance engineering drawing was offered to prace
tlcing mechanical desigmers and which included limits and fits,
general tolerances, and geometric tolerances--all required for
preclsion design work, The response was nll. It was explained
that the mechanical desizners had sufficient knowledge to do
what 1s presently exvected of them by thelr companles and, 1f
they received more training, tuey would elther demand more money
or seek jobs elsewhere. This is fundamental information with
whilch few designers are familiar. On the other hand, a pro-
posed course on transducers was well recelved, siace this is
more esoteric and does not have an lmmedlate market value for
the students,

This point of view held by the manufacturers also leaves
open to question the notlon th:t instruments which are de-
slgned and manufactured at a Deslgn and Prototype Centre will
be taken up with alacrlty by the manufacturers. Past experi-
ence has shown that this is not the case, and there is still
no indication of any interest or support for such a programme
by the manufacturers. In fact, 1t has been stated that the cone
trary 1s true. Concern has been expressed that design centres
would encourage cottage industries to make instrumants, and
that villagers would be coming to the market place with baskets
of instruments that would undersell theirs. In today's market
the buyers are not discriminating; price is the main factor,

they would not purchase the quality products at a hlgher cost.
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Woat sre the factors which nitigate toward impreviag the
design capability?

Probably first and foremost, the realisation om the part
of business and Government that something is wrong, somstaing
is Lot functioning properly, because, even after twenty years,
teohnology must still be imported on a large scale. Hardly a
day goes by that an eminent sclentiet or political leader does
not raise the question in the press. Indian_science and tech-
nology is a subject for debate in Parliament. Businessmen also
seem to be seeking for a breakthrough, eo that their own come
panles may prosper more.

Another significant poeitive influence is the Defence Be-
tadlishment. The Chief Inspectorate of Eleotronics is upe
grading the quality of technical products manufactured in Indis.
They have zood testing facllities, including environmental, and
samples of components as well as the entire equipment must be
subnltted for trpe approval tests befcre acceptance by the Dee
fence Establishment. A demand for higher quality will demand
& higher design capabllity. .

A problem for which the design capability is not responsidle
is & shortage of essertial materlals. Beryllium copper for
springs 1s not avallable; low temperature coefficient modu-
lue of elasticity materials are not avallable; instrument suse
pensions and instrument springs of required materials or charag=
teristlics must be imported. The finest designer cannot deeign
instruments to a required accuracy if he cannot specif” proper
materlals. The problem is a<gravated by the advance technology
required to proauce these materials and the low quantity re-

quired per year. It is not an attractive coamercial proposition.
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The industrial productive capaclty for instruments now
belnz menufactured is su’ficient to neet the demend. There 1s
even Ooverproductlion for watthour meters. Tue industry is looke
ing for new rroducts to produce, rather than new uarkets for
their present production. Of course, the export market 1s ale-
ways attractive, tut foreln competition is too great in most
instances. Inctruments and instrumentation for process control
are a wide open fleld, and 1t 1r believed tuat these instruments
will be attractilve for manufacturars to produce.

There i1s a need for a more effective deslgn capabllity,
but industry itself must take the inistive. The effort must de
one based on mutual respect and cooperation between the assisting
agency and the manufacturer,

In the final analysis the questlon resolves itself into
one of education as tne only real way to ln:reasi the engineer-
ing desiyn capaclty. Practical courses of training are offered
t0 young men but, if the proprletors are not convinced as to
the value of .uch education, taoey will not peralt the tralneep
to practice 1t. If the proprietor cannot understani tane mathe-
matics of a computation or tr- syabole of an englneering drawing,
he wlll reject 1t. Sonversely, it ic customary .ot to do any-
thing to indicate to the proprietor that the employee may have
more technicel knowledge tuan he. Therefore, the technical
level of the or:anizaition is 7overned by the proprietor.

It 1s belleved tna:“;roprietor will be convinced intelleoge
tually of the efficacy of a prozramme of development, but to
induce hir to try 1t will be .uore difficult. de is being asked
to lavest in tne distant future, and who knows what the future
wlll bring. He aay be willing 1initially to experlment with a

Prosramie of developzent on a small scale.
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Por shnrt term results, education of the young designers
and engineers 1n advanced sublects in the instrument field is
to be tried. The educatlonal programme will be explained to
the proprietors at meetings and thelr approval or sug estions
will be solicited.

In conclusion, the Indian instrument companies are not
lacking in basic technical training and manufacturing abllity,
but rather in modern encineering management techniques as prac=-
ticed by the western countries. However, the Indian manufac-
turer 1s exceptionally capable, and he knows better than anyone
what sulits Indian commercial conditions. The asslsting agencles
should demoncstrate other methods which are considered more
advanced, but the final decision on what 1s to be done naturally

rosts with the proprietor.









