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1.1

1.2

1.3

Cons.mption of meierial: like Steel, Nca=ferrous

me tals, Construction materials like Cemeont otec. is
indicative of the affluenve or otharwicos of ¢ha Joclety.
Such materials along with others go into tho daily

raquirements of 14fn.

The acvancoed vorld had the benefit of low population

couplad with world-widn market when they staried pro=- !
ducing and oonverting rav materials into unzable ‘
products. Today, & large portion of consumption of . ‘
these resources is directly reluted to the advanced

world vhoee population is significantly lsss when

compared to the develcping wvorld.

¥ith the growth of communications over the part few
centurisse, there is a tremendous amount of Zater-action
btetweon the advancec and developing nouvatries. In svch
an environment. *he nesdc of ‘he d=veloping onuntries
are mor: or iess on the some n2ale co that of the
ceveloped world. Hovwever, the rescurcen avallable aro
not adequate to mee* the demandu. %aim wculd meon

el ther cuntinucue perpetuvation of tha devolnning
countrier veing a ready omtlet fov new prcduatn of

*he advaneed world, or make 2ffor4s (by tho develoding
countries) e~ ap 0 see thni a major requiramert of

theirg le mat vith Zrom dometic resouvroern,.



-Da

1.4 It ismMiththis concept in view, that the Lima Declara-
tion enviesaged at least 25% of the industrial production
to be coming from developing countries by the year

2000 A.D.

1.5 The developing countries suffcr from large unskilled
population, non-nvailability of scarce capital, none
availabildity of adequrtc technologios which would meet
the basic requirvments of economic survival. In
addition, the environs prevent the developing countries

from being complacent about their industrial activity.

1.6 Wherens the advanced countries had ample time and
oprortunities in perfecting the technologises, the
same is not there for developing countries now. An
important aspect is non-availability of a large market
to the developing world today. On the other hand,
it looks that the developing countries continue to
depend on availability of industrial products from

advanced countrics.

1.7 One of the primary objeotives of the developing
countries is to give a better economic life to 1its
population which would, inter-slia, mean having
adequate employment opportunities. This would, in
effect, mean more and more fuctories manufacturing
various industrial products whioh have direct relc- ‘

vance to economic prosperity of the country also.
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The situation being this, developing countries cannot
copy the various steps taken by the advanced countries
in coming to this position. They may not, also,at the
pame time, directly absorb the labour-saving technolo-
gles which are prevalent in the advanced countries as

it is directly against the precepts of the national
economy. It is, with this objcct in view, thet the
developing countries should look for appropriate techno-

logicse which would satisfy most of the requircmente.

The engineering industry has predominantly been nourish-
ed in the advanced world for obvious reasons. The
environments in thc advanced world were and continue

to b¢e such that more and more sophistication in the
product and its execution are being sought after.

This strategy is having a great bias towards labour-
saving devices. The tuchnological gap be tween the
developing esnd advanced countrics is progressively

wid ning.
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Indi» hus gone in for an
intengive development ot ¢« ngincering industrice with
grecater <mphasis un . roducin- capitnl goods This
stratcgy is bused on sound principles of wiking the
country independent for its busic requirements of

industrial machin - ry and m-chinc toolg.

Capital inlustrics 're concentrated and cannot spruead
industrial nctivity. Thic i borne out by the exper-
lence in Bihar -nd Benend aroas whero investment in
cnupital industrics is viry high and yet industrial
culturc is not previlont therces Recognising this, the
country launchced schemeg for establishing ind ustrial
egtatcs of smill size which are primarily aimed to
cater for production of small value itens to the

large industricl hcouses. In additior, these have
~stablished capabilitics for manufacturing products
which arc¢ dircetly s=old to the consumers. In faet,
doevelopm.nt of such suiull-genle industrics and ncill-
ary industri g have gproad the industrionl activity in
a much wider scalc :nd today, nhenrly 350 of cneincering:
activity in the country is coming from such suctors.
The Punjab arva producing a varicty of goods nnd the
Rajkot :nd Kolhapur arcas jroducing di 6ol and pump-

sets for agriculture are cxamplos of this.
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1.13 Development of industrial activity in the country

1.14

wag dependent to a large <xtunt on availability of
colleboration from advanced countrics. Tuis being the
case, 1in majority of cascs, the choice of technology
wae limited to the availability of th : same on tcrms
which were acceptabie to collaborators and hence, @
detailled examination of all aspects could not have been
the primary consideration. Lkngineering activitics per-
taining to manufacture of capital goods like industrial
machinery, Railways, Automobiles c¢tec. is a case in
point. Bven herc, appropriate technology could not
always be cmphasised; rather the ready availability

of collaboration was of consideration. Subsequently,
the innovative features, unique to Indian cnvironm.nts,
have led to development of technology pertaining to

the relevant circumstances. Thus, genecral purpose
machining techniques were rcsorted to in a very

number of cases where slsewhere in the world, mass

production tcchniques were the order of the day.

Heving thus started, a mcasurv of competence in absor-

bing the technologics was devcloped in the Indian

industry which led to upscaling of th¢ same.

The continuous industrial activity gencrated in the

country has proved thc requirements of the higher
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technologies which are provalent elsewhere in the
world. This situation was rccogniscd by the Indian
industry and with the built-in capabilities, advanced
technologic s werc made available to tho Indian
engincering inductry. Examplis of th. se arc, using
of carbidee, coated carbides, ceramic cutting tools

tc. in Indian enginecring industry.

The industrial activity has zlso caused the demand for
mass production techniqucs as well as demand for most
sophisticated machine tools like NC machines for some
of the industrial activiti. s. Recognising these
potentials, the country has vstablished facilities

for manufacturing the s=me &nd disseminating such
technological knowledge in the Indian engincering
industry.

Industrialisation in gen ral and enginecring industry
in particular, have lcd to gencral socio-economic
upliftment of thc populutior.. As a mattcr of fact,
cngineccring industrics are dircet consumrs of products
produced in other core industrics like minerals,

me tallurgicals, chemicals and the like thus producing
a chpin reaction of industrinl activity. With
development of skills in the population, more and

morc¢ industrics became frasible which hes 1led to

further industrial activity. An example of the same
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is establishment of a machine tool factory at
Bangalorc which has led to development of the whole
region for producing precision enginecring goods

ranging from ~*~hice to sophisticated NC machines.

The industrial activity having been continuous, it
can be said that no on¢ technology can be termed as
appropriate or oth-rwise. Notwithstanding such a
conflicting situation, a rationale is evolved for
choice of a suitablce technological base for indus-
trial activity keeping in mind the flexibility and
adaptability of the samc to meet the changing environs.
Even the model that was obtained in India may not be
available elsewhere in other developing countries.
However, the devclopmental effort of India could be
teken as a guide and appropriate technology evolved

for each and every situation separately.

The following case studies would indicate the recle-
vance of appropriate technology to its growth and

sus tenance.

- Structural

- Automobiles

-Railways

- Metal working machines
= Power indusiry

- Congumer Durables.
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Structural industricg having stagnated for years,

" though onc of the carliest industries werc not able

to cop» with the incrvased industrial activity gen-

—erated in the country thus making them sick units.

3ubsequent c¢fforts of technological upgrading of
these industrics have proved a great success in
mecting the requircments of industry, both in India

end abroad. In fuet, today, consequent upon such

technological changes, Indian structurzsl industry

is able to compete in thc ir.ternationul market.

‘Automobile industry is a typical example. Starting

with manufacture of passcnger cars, the industry has
started producing comm.rcial vehicles, two and three=
wheelers etc. Though thc passenger car manufactured
in India is very much behind what is available in the
world, with the encouragew«nt of public and commer-
cial transport systcm, the manufacture of commercial
vehiclce has tremendously picked up and th s is fairly
advanced. J%°0 is the casc with two and three-~

wheelers manufactiured.

It caa be said thot therce was virtually no manu-
facturing activity in so far as thc Railways were
concerncd till Independence. All its requircments
of rolling stock, coaches and locomotives werc

importeds Tue little =ctivity of enginecering in
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railways was confined to repair and maintenance of
thc same. Y4etublishaent of winufueturing facilitics
for such rolling stock as dcseribed above, hasg lod
to » gr:.at amount of inlustrinl amectivity not only in
the railvays but in other ancilicsy wanuficturing
thus spreading the industrialisation in a wmuch widcer
scale. Simultancously, it has ulszo he:loed modernige=
ing the Indian R ilway Systenm to oo cutent that
today, apart from it bcing the pigoest ongincering
enterprise in the country, is 0130 buing looked upon
for technological assistence in olher developing

countrics.

In so far as the Mc¢tal working machine tool industry
is concerncd, therc has been an intugroted technologi-
cal developnent of the same. Beginning with simple
gencral purposec machines manufactur. d under colla-
boration, today, the industry is in a position to
manufacture some: of the utoct complicatcl and advanced
typcs of machine *tools like smnin~i ~wrpoge machine s,
tronsfer machines, NC mechines cte. In almost all
these cascs, duvelopment uns taken place through
collaboration with advancced countricc. Development
of machine tool industry has lued tc dircet

improvemcent of skills of th. l1ocal populition.
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It can bc seen here that whereas large requircment of
machine tools in the country is mct with by Indian
production, thc ccuntry is still dependent on
imported mechinc tools. Sueh imported machine tools
are high precision and sometim. s spcei=l purpose.
The development of machine tool industry in the
country is not adcqustu to absorb such sophistieuted
teechnology. This would only m: an that the indus-
trial culture: developed in the country will have to
80 & long way if the machine tool industry in the
country is to b. sclf-rvliant. Iven among the
~ivanced countrics, there is bilatcral trade in so
Q rachinc tools arc concerned and signifying
-logical superiority of om country over the
6ther in certain typcs of machinery, the Indian
machine tools industry has startcd exporting machine
tools all over the world including advarced countries.
Technologically, the simple types of machine tools
manufac  ured in the country are identieal in several
siturtions in developing countrics and' in some cascs,

the advanced world zlsoc.

The Consumer Durable industry is really a classic
cxample of industricl activity. In fact, this
industry hrs helped generate the industrial culture
in a wider population. 1In som. cases, these

industries have started with tochnical collaboration;
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in some other cases, these started on their own.
Being consumer durables, where the price of the
end-product has to be kept low, suitable tcohnolog-
ies were evolved aimirg at large volume and low cost
of production. This has called for development of
special purposc machine tools decsigned around
components. Such technological developm: n¥ were
part of industrial activity in manufacturs of
products like Bicycleg, Sewing machines, Refriger-
ators, Ceciling Fans etoc. In addition, this industry
hes helped the establighment of large number of
small-scale industries from where components are
purchased by larger industrial houses. The progress
of this industry, by far, was very rapid consequent
upon large market being readily available by way of
incentives for purchase of bicycles, sewing machines
etc. It can be truly said that a greater gelf-
reliance is shown by this industry as against the

Capitael industries.

The primary effort of the country has been devclop-
ment of cepital goods industry. It was felt that
this alone would generate 1ndugtrial activity in
various fields thue nccelerating industrialisation
of the country. Bestablishment of machine tool
industry, manufagture of locomotives, coaches etg.,

manufacture of automobiles, etc. which need large
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inveptments have led to development of various
industrial disciplines causing further industrial
aotivity. However, this is attenda®s$ upon longer
gestation periods which would cause inflation of
the trends and Indian experience hae proved that

certain amount of inflation was inevitable.

An examination of Indien expericnce in ushering in
technological rovolution for increaeing the standard
of life of ite population has many aspects.

Severesl faciors have influenced its development

of cnginecring induetry. As such, the success

and failures of the industrial activity of the

~ oountry cannot be igolatcd and disoussed separately.

However, some conclusions can be drawn from out of

this experience.

Unlike other } industric s, development

of engineering industrics ie by far the simplest
and casicvet. This is particularly true wherc small
gscale industrice are ooncerned. As explaincd in the
report, investment per employce in engineering
industries range Irom s low a figure as 8,000

to os high a figure as 588,000 depending upon the
choice of the industry.
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1.29 Development of capital industries generate wealth
which in turn can be r.imvested for incrcasing
the economic activity of the nation. Unlike
conu.mer industriecs, in addition to th.a, they
raiee levels of skills of the population which
itself is an asset to a developing country.

1.30 Bven with rcgard to development of capital industries
certain restraints and cautions are essentials. 1In
any developing country, market being limited,
volumes of production and economies thereof are
important faoctors so as not to flitter away the
scarce regources. This is equally applicable for
all industrial machinery, feeding industrics like
cem:nt, sugar, textiles, jute, paper, engincering
industries etc. This being the case, a close
collaboration among the developing countries would
make the markcet much wider which would offer scopes

of e~onc.y for manufactire.




2.1 Exampld 5 of advanced world show that lowe dependence
of population on agriculture would mean higher GNP and
greater prosperity. For situations like this to be
obtained, the industrial secctor would have to be
highly advanced absorbing a large amount of labtour
force. Unfortunately, the situation in the country
is not so. The following Tablc amplifies the relation
of GNP and consumption of steel (showing the position

of metal working industry in the nationnl economy) :=-

TABLE

8.No. Country Stecd f<nsump~ GNP per inha-
tion per inha« bitant in
bitant in Kg. U.5. Dollars

1e U.S.A. 577 3,840

2. ‘9gt Germany 541 2,010

Je U.K. 435 1,920

4. Japan 620 970

5. India 14 125

Whereas the addition to GNP by enginecering industry is
nearly 30% in the advanced world, the same is about

only 13-15% in India.
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healising the potential of industrialisation as a
.ans of rchieving cconomic prosperity, the country
~mberked upon a massive industrialication producing
crpiltal goods. Industri. s hnving larger investuents
nd heving higher gestations are some of the essen-
tierl feeturcg for producing such capital goods as

arc nced.d by the Indicn industry.

Location of such large industrics was made after
carcfully considering *ic backwardnee~ of the arca
and other factors lik: availability of transport and
communicntions, water, powcer, coal, skilled manpower

ctce.

EBnginecering industrice are the dircet consumers of
Other products producod in industrice like minerals,

chcmienls, end the like. Unlese there is an outlet

for industrial produce, *h. industry itself would die.

Thir being the cmee, en-ineering indus‘*rics play an
important rolc ss 1 basic eonsumer of industrial

prcducts.

Almost all the metnls like pig iron, mild and alloy
steels, aluminium ¢tc. produced in the metallurgical
intustries dir.ctly go into other ongincoring adus-
trive (capital goods for cunsumer industricse). When
it p rtnine to cousamption of such meterinls in

cipiinl ywodg inligtrics, it generates further
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employment potential., Whun the consumption gocs into
consumer industrices, i1t mt only generates employment

but aleo raiscs the living standards of the arca.

Wherens industrics like mincrals, metallurgical and
chemicnl would guni rally be demending heavy invest-
m nte, c¢ngineering industrics may be in the small
scale or large senle soctors. If it is large-scale
scctor, manufactur. of items such aog ¢apital goods
and high-cost conguacer durables like ~rtomoblles «te.
are the products. In th: small/medium-scale sector,
manufacture of air-conditioners, consumer durables

cte. would be the products.

Bngincering industrice directly improve the skills of
performance of the population. In fact, even the
industry iteelf hus undergone such tremendous changcs
that the quality of wquirment produced today is of
much b.ttcr standarde than it used to be a generation
ng0, slgnifying the c¢fforis of industry for producing

bectter products.

Exampl: of Switzerland shows that minimturisation
industry has improved tho skills of population to such
an oxtent that it has earned the name of "time %vcpers
to the world". GSuch a sulture of prceision manufacture
built in the populntion wse not confined to manufnc-

turing tine pirevs and watcheg nlonc. 1n the ficlde of
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instrumentation and precieion tools today Switzcrland

is the leader.

Almost tlc same situatici has repeated itself in the
country. Establishment of machine tool industry in
Bangalore nas helped gencrate an awareness for preei-
sion manufaecture. Thig has lcd to acquisition of such
greatir skills to the extent that today it is und(p-
stood that qurlity of products manufactured in tha t
region is pubstantially higher. These skills have
helped establishment of other indus tries thus spreade

ing industrial activity.

Similer examples can be given with regard to other
engineering industrics. Eastablishment of Foundry
Porges in traditional areag 1ike the Hubli-Dharwar,
Bihar arecas etc. has built & culture for good foundry

and forge practicec.

Bngincering industries huve themselves uvecome centren
of attraction for other industrial activity. Many
industries have been dispersed all over the country
with the result that a good technological base is
available in almost every part of the country though
certain arcas have developed in specific ficlds of

engineering manufactur.s.
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As 18 explained elsewhere in this report, enginc:ring
industry must be in a position to absorb the labour
rendercd surplus in other sectors (like agriculturc).
Thie would call for greater role for this industry

tc play in the total economic avtivity of the country.
Being direct consumcrs of other industries, the
engineering industries have an important role to play

in the National Economy.
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CHAPTER - I11
EBESENT STAIE OF ART

The past trend of uunufroture wag basically dependent
upon evailability o1 osuitahble technical colladboration.
Suoh & situation preocluded any detailled oritical
examination of ovither tho produsct or ite relevanoe

to Indiun environs. Thip is understandable as there

was hardly any induwotry in the pre~independent India.

However, in many ocapes, partioularly in the sector
oatéring to oconsumer mnd oonnumer durables, lot of
innovations have becen made by industry and in fact,
in several ocaeso, thuy are more or less independent

of foreign teohnologzical. dominance.

The unique feature of industrial development in the
country has been ranufacture ol oonsumer durables like
sewing machines eto. Such products are in large,
swall socale, and unorgu lped peotors a. nost from the
beginning. Todey, & large number of veople are
dirgotly employed in such industries. In-variebly,
in all such oasee, technological development was more
need-based whioii; in effect, caussd development of
the same by the manufaocturing units themselves.

This has caused development and manufacture of a
variety of low priced spcoinl purpose machines whioch

oater smolely to such industriea.
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Some of the larger industries like Railways, Auto-
mobiles cte., werc necessarily set up with foreign
technical collaboration. Invariably, when such
manufacturing ventures wore conceived, €aough
emphasis was not laid on futur¢ trends in the relce-
vant induetrics. Consecquently, almost all manu-
facturing units uf trucks, cars, two-wheelers cte.
are employing tcuehniques of monufacture which some-
times are definitely difficult-placed. They are
obsoletc already by the Indian Standards either in
the qu~nlit, of the product or in the mcthod of
manufacture or both. Howcver, some progreesive firmg
have seen through this situation and have embarkcod
upon a massive t.chnological improvement programnoe
which, inter alia, mean design, manufacture and
ingtallation of newer type of cquipment within the
Plunt. Based upon the experience and consumers’
reaction for thcir products, they have nlso under-—
takcn certain modifications in the bapic configuration
of the products. Whercver such measures arc und ¢ re-
taken, it has le¢d to tcchnological competence and
progress in the particular unit. This is particulnrly
80 in so far as markets of commercinl vehicles =and
production of two-wheclers are concerncd. However,
this situation 1is not universal in rcspuct of many

manufacturing organisations. This has causcd
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manufacture of technologically obsolete products. It
has also caused stagnation in technological improve-
ment within the factory. This is particularly so

in passcngr eorg.

Governmunt, In tho vewy carly stoseo of industrisl
development of the co.ntry, have taken ocorrect dusi
decision in go Ter ag tcchnological improvements are
conecrned.  lKsuablishment of technological centros

like the Natioral Institutc of Foundry Forge, Central
Machine Tool Institute cte., are examples of the same.
In addition, rcecar-sa laboratorien, like the Central Mecha.;xial,
%?g G% -jﬂgg%bﬁ£§@¥ﬁgfor lie the Leather Rosearch
Institute ctc, have brousht people on to one platform.
Such institutions have functioned as focal agencies of
various tecchnologie=. It hac almo contributed as a
forum for c:changing idens and improvenent in the
relevant technologicnl lielde. Trey have also undrr-
tak .n gponasorcd agy tel. as original rurearch programmes
with the objentive of helpir~ the induntry develops

appropriate echnoicg.ics.

In the letc fifticn and enriy sizties, the country

hag enbarked on 1 mrasive industrialisation programme .
Several new industries bave come up, of course,
obviously with foreign collaboration. In almost all

such cases, the indusiry ves oaclhed only by the
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estimates of short-falls made by the relevant
authorities for speccific devices/products. The
industry has not had time to make in-depth studics
and choose relevant or appropriate tcchnologics
that are most suitable or long-lasting for the

country. This is particularly relevant in so far as capital goods

manufacturing is concemed.
Though the country is producing a large amount of

industrinl goods today when compared to the situation
soon after Indepcndence, it can be said that complete
technological roliance is still not achieved. Bven

in advanced countrics, thcere is a two-way traffic of
industrial machinery and machinc tools thus signify-

ing inteor-dopendence of industry.

Even in the classic technologies of Foundry, Forge,
Machining cte., trcmendous amount of technological
advanccse have been made elsewherc in the world.
BExamples of such advance are coated carbide tools,
ceramic carbides cte. thav are very effeotive in
machining cxotic metals at optimum speceds and fecds.
Technolog!d 8 of welding, brazing (tc. have advanced
tremendously abroad. Newer types of metal working
and machining Aar. constantly being developed with a

vicw tc satisfying the demands of the industry. Some

of these have already become relevant to Indian industry.

lw
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The country cannct e¢ithur tetally accept all these
technologics as of immediate consequence or shut
itsclf off from tuchnological advancos made w
clscwhere in tue country. as such, thcere is bound
to be ccntinuous communicaticr with advanccd worlAd
80 as to know and apprisc the current tcechnologies
there.  Such technologio e should hove to be carc-
fully eppriscd tu the spceific situation arising in
the country before they sre contemplated for

importation.

However, the country has shown marked sclf-reliance

in the manufacture of a varicty of products. Manue
facturc of gencral purpose and special purpose machine
tools, a large amount of cutting tools, metal foru-
ing mrchines ctc. is undertnken in the country to
acceptabl. standards. Bven though the zdvanced world
has vacated certain wenufacturing activities, they

arc in need of cuaen droustrisl roctinery and maehine
tools for some of tieir rogquir.nicnts rnd the se

arc¢ bcing successtully rmot with by Inlian (xports.

An example of self-rcliance is development of Swarnj
Tractors indigenously. When tne country took to
intensiv. agriculturc, it liberally allowcd imports
of tractore. Scveral firms have come up for manu-
facture of the same undcr coliaborations. Simultinn-

cously, the Central Mochanical Engincering Rescarch
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Institute developed an indigenous tractor and the
gsame has gonc into production after intensive ficld
trials. Similarly, for smaller agricultural
operations, prw'l till.rs nave been indizenously
developed. However, suchk d.velopment has taken
place at a time when the industry had already
started under various ccllaberation terms and

hence the samc has not found aa outlety but it enabled
the coauntry.to have a bmae 1or further development.

anothcr cxample of self-reliance is shown by the
smArll and medium industrics uanuf acturing diesel
engines for statiunary op.rations ( for example,
pump-ge tg for irrigation nnd stand-by power gener-
ation). In fact, the menufucture of diesel pump-
gets is an example of appropriate technology in

Indirn circumestances.

Duc to various rcvascns, the plan of power gencration

did not fructify thercby urscetting the programme of
power supply for irrig tion operations. Diegel-
powered pumpsits prove s 2 37 el golution in suech
cascg ard today a larg. nunk r of the same are
operating in very larg areas 3ll over the country.
Similarly, thc powe:r roquircments of the industry
wer: also upset due to [ailurcs in power plants and

this grve a very good opportunity for producing a

large rucber of stund-by dier:l sets ranging upto
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2000 K.W.. ocapacity.

In fact, this industry
hae displayed a marked sunse of awarercss of the
merket problems and had workcd itself to mect the

same .

The small and medium-scale industrics have shown
remarkable amount of sclfereliance on indigerous
technologies. They are capable of und are menu-

facturing a varicty of consumer goods and are

acceptable tgy the Indian comuunity as of proven

quality. Exemplcs of such products are : radios,
televigion scts, doncstic appliances cte., This

trend is observable ven in industrial products.

The ancillary industiics sct up by large industrics

to fecd them have gshown rapid progress and in some

cases they have taken to manufacture of the original

equipment also.

The classic exampic of development of appropriate

tcehnology is developinent of wachinery for plastic

and rubbcr nmoulding. A variety of equipnent, mostly

semi-automatic and manual, are developed i8 the

country for plastic and rubbir gooids manufacturc.

Such equipment are simple, rugged and casy to operatc.

Several of the operations arc nanual as opposced to

1
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automatic controls available from the advanced
countriestclosing and opcning of rams, dwells ctc.

in most of such equipment are automatically controll-
ed in sophisticated equiuent), thus making the
equipment easy on maintcnance and initial costs.

Such type of cquipment is widely used in India

today for manufacturing a variety of goods.

3,16 In fact, the Government cfforts have contributed to
the development of small-scale industrics to a
large extent. The infrastructure for development
of this secctor was laid out by Government which hes
helped the situation immcnsely. Bstablishment of
guch institutes as the Small Industries Service
Institutes with thcir :xtension centres, eatablish=
nent of raw materisl banks at the consumer points,
extending fiscal assistance by way of reduced rates
of interest ctec., cstablishment of tool roon ete.,
did help this sector. In fact, such prof.ssicnal
ingtitutcs as deseribed zbove have acted as agents

for trensfcr of appropriate technology.

3.17 Today, the country is in & position to offer technolo-
gics pertaining tc mctal working (both metal cutting
and metal fornming) to meet a variety of requiremcnte

of particularly other dcveloping countries. Shorn

of suptr scophistication, the equipment wenufactured
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and technologies thercof arc simple, and ruggerd
oapable of taking rough handling. Being primarily
meant for labour-aiding, the eituation like the

type obtained in other developing counuvries, they

are most adaptable to varied worik environs. The
meagure of success achieved in promoting medium and
small-soale industricve shows the ability of Indian
industry in meeting tho current situation. Very

many entreprencure engaged in manufacturing a

varicty of producte like fastencrs, builders' hard-
warc, clectrical appliances, e¢luctrical switches

etc. have csfablished regular export outlets signify-
ing the quality of thcir manufacture. Some of

them have even given tcchnical collaboration for
establishing similar ventures abroad in other
developing countries. In Zact, India offers a very
good example of development and its experilcnces oan
casily be drawn by other developing countries so that
the gestation periods may be brought down consider=

ably from what they normally are.

In addition, such institutes have started regular
training courses in various risciplines so as to
impart the technical skills requir d. Such insti-

tutes have playcd a vital role in dissemination of

knovledge which has helped the industry immensely.
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gom¢ of these institutes heve ¢stablished sound
professicnal relations with similar institutes
elsewherc in the world also so as to keep them
abreast with the latest trcands in the indiustry.

In addition, several of the universities conduct
rescarch in the field an! there is a clouse inter-
actloa between the universities and industries in
this rcgard. Some of these institutees are establish-
cd with the help reccived particularly from U.N.

organioations. Some of these institutes are -

i) Coentral Machine Tool Institute, Bangalore

11) Central Mechanical Enginecring Research
Institute, Durgapur

111) Central Institutc of Tool Design, Hyderbad

iv) Central Instituto of Plastic Bngineering
& Tool Design, Madras

‘ v) National Productivity Council having
offices all over the country

vi) National Institute of Foundry & Forge,
"anchi

vii) National Institute for Training
Industrial Engineers, Bombay.

Begides the above, some more institut-s are being

set up by the Government for developing suitable

metal team forming technologies. Bome of these
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are : Metal Forging Institute, Hyderabad;
Abragivee Research Institute, Madras; Institute

of Welding, Trichirapalli etc. These institutes
are besicus profegsional bcdies set up by industry
iteelf which are solely concerned with the design
and development of the product concerned. Some

of theee are : Jutomobile Research Institute at
Bombay, lractor Training Institutesat Hissar etc.,
and Badui ( sct up by Government for production of

agricultural implements).
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Choice of technology for any industrial activity 1s
dependent upon various frctors such ae infra-
structure, availability of skills, financial
resources, markct potential, collaboration, social
necds, aspirations ctc. It is not always possible
to get thc best possible solution for all thease
individual probleme. As a watier of fact, any
industrial getivity would be optimising various
factors cnumetated above., This optimisation
usually takes intc account the gituation obtained

8t the time of decision making.

In a continuous and changing esituation as was
obtained in India for the past thre. decades, no
decision can be conclusively proved as the perfect
solution. Similarly, no sclution can bc termed
as totally migplnced. Notwithstanding such
conflicting situation, a rationale has to be
evolved for choicc of a suitable technologienl

base for industrial activity.

An important requiremcnt of any industrial activity
would, thcerofore, be the flexibility and adaptability
of the industry to the changing environs with minimum

dislocation. Often it is nout eapily attainable.
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Technological appropriatencss in so far as indus-
trial,activity is concerned has got a wide conno-
tation thus defying a precise definition of the samc.
In fact, even among developing countries, whereas
gxperience can be shared exact situations cannot be
repeated. For example, in a country like India,
maseive investment in capital equipment and primary
industries like mining, metallurgical etc. is
feasible and deeirable. The same may not be
relevant in other developing countrics for reasons
such as smallness of murket, need for raising large
resources for establishing future ventures, socio-
economic background like availability of skilled
power, industrial culture etc. It can also be a
fact that whereas a country like India nay tend
towards larger manpower cmployment bias other
developing countries having less population would
perforce go in for labour-saving technologi~g.
Howcver, the pathos of cxpericnce could be taken
as 8 guldic and appropriate technclogy for industry

evolved which would suit the loeal environs.

The case studies enclosed would reveal the develop=-
ment of various typicel enginecring industrice in the
country ( :apital and consumer) and tho compelling
reasgc..~ for the drvoloprment or othersise of those

industri:s. It is quite likely that thesc modelg
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may not rvpeat themsclves in other situations in
sister developing countries. Huwever, the logic
of development could be taken ag a starting factor.
For this purpose, case stulics of a wide sector
of enginecring industries are mede out. These
sectors are :
1) Structural

11) Automobiles

1i1) Railways

iv) Metel Working machines

v) Consumer Durables

vi) Power industry.
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4.5.1 A CASB STUDY OF STRUCTURAL ENGINBSRING INDUSTRY IN
ANDIA

The earliest industries in the country have been

Railweys, Srnzll P.W.D%/Workshops, some Textile
mills, Port workshops e¢tc. Whercas Railway
Rolling Stock continued to be imported mostly from
U.K. and Europe, the track-laying beéame predomie-
nantly labour-intensive projects. In the process,
construction of culverts, bridges, tunnels etc.
were some of the essential requirements for this
purpose.

2. Realising the potential for civil structures of

this t,pe, several factories were established in

the country as subsidiarics of predominantly U.K.
organisations. These factoriecs have undertaken
manufacture of girdcrs, for bridges and similar

other gtructures.

L 3. Having acquircd expertise of manufacture of bridge
girders, prcdominantly for Railways, the same has
been used in Road network also wherever bridge
construction is called fer. In fact, construction
of the famous Howrah Bridge in Calcutta has caused
incorporation of a few companies in the country
to undertake similar and other bridge construction

. works.
4. Bven with regard to Railways, the foreign-owned

' Indian companics started menufacturing ( this is

_1_/ Public Works Department
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predominantly structural in exccution) various

types of wagons, coaches and other materials

required. f
Many of those factorics have flourished in the

Eastern region of the couitry by virtue of the '
fact that this was the only area having some

engincering base in the country before Independence.

However, most of the raw materials required for

such construction likc¢ stecl plates, angles,

sections of various cother items continucd to be

imported from UWK. as the basic steel industry was

in a very infant stage at that time. Part of thig

requircment was being started even beforc Indepen=-

dence but the nccessity of importing could not be

curtailed.

These factories manuf:acturing structur:s have

egtablished necessary infrastructure rcquired
for manufscturc of such items. Necessary skills

were also acquired for design and manufacture of

the same with th. recult that they arc in a position

to indepcndontly design and manufacture similar or
other structures for different situations.

8oon after Independencce, management of these compan-
ics has changed hands and bccame totally Indian.

Bven at the timc¢ of take¢-over, the book valuc‘of the

equipment installcd was nogligible.
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All through the cxistence of these industries, there
had been virtually no upgrading of cquipment with
the result that after certain amount of time, thesec
fac .ories became technc.ogically obsol scent. .It is
at thie point of time that the management of these
companics changed into Indian hands. Even after

the change-over, there hag been virtually no new
investment in these companies with the re¢pult that
these oompapiea continued tu carry on obsolete
practices.

It was very clcecar that many of thcse factories werc
not in a technologically competent position to undur-
take sophisticated work pertaining to various indus-
trial activities started soon aftur Independcnee.
While theee companics could manufacturc some of the
traditional items, they wcre woofully incompetent

to handle more difficult jobs.

The result of this technological obsolescence and

poor management has bcen that theee firms progressi-
vely decayed and bacamc sick. Government, for reasons
other than business principlcs, tooR over management
of thege firms and some of them also were nationali-
sed. From then on, technological innovations were
incorporated into the factorics so as to make thom

competitive in the prosent industrinl atmosphere.

Notwithstanding such a poor seituation, rralising
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the importance of structural industry in the
industrial develcpment of the country, Government
started under public sector, factories for manufac-
turing technological stractures. Juech factoriss
have started contributing to the requirements of
industrieces in quite a sizcable way. In a very short
period of timc, they had acquired the expertise and
skills and design, manufacturing and erecting at
site some of the many complicated structureas.
Today, these Government companics are effectively
contributing in large industries like Cement,
Pertilizer, Petro-chemicals, Iron & gtecl, and

Sugar plantg, Chemical plants etc.

An important industrial structur: which is elightly
out of tne normal described above, has been the
manufecturc of transmission towers. The country's
power programmes ge&ve a large market for such
towers snd this market was readily cashed and
goveral firmg have specialised in menufacturing
guch towers in the country. In fact, Indian manu-
facturers are some of the leading manufacturers of
towers in the world and they had exported such
towers to several countries in the world.
The industrial bcom that wes gencrated during the

first throc Plans hne causcd creation of large

amount of capacity for structural production.
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In terms of tonnage, the total caepacity is

452,000 tonnes per annum. As against this, the
production of structures is 124,000 tonnes per annum.
This is duc to thc fact that therc has been a
retardation of the total industrial activity from the Fourth
Plan onwards which aisc affccted the industry

menufacturing structurals.

12, Manufacture of structurals involve both in-plant
menufacture and sitc-manufacture/installation.
There is a closc rclation between these two
activities without which installation of the
structures would become difficult. The Indian
struc tural industry has ccme of age to the extent
that they are capable of taking turn-key assign-
ments for design, manufocture and ingtallation.
Some of the Indian structural menufacturcrs have
become prime contractors to overseap consultants
in Third countries. Trhis haos come abcut as a
boofl at a time when the industry is starving
for work.

16, One of the important items of structurcs is manu-
facture of EOTlﬁrancs. Such cranes were a major
imported item till Indcpendence. Subsequently,

the position has changed drastically to such an

1/ Electric Overhead fravelling
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extent that today, thc country is in a positioa to
manufacture cranes upto 100 tonnes capacity for

various duty requircments.

Technologically, manufacture of structurcs involve
large covercd areas as well as working in the open
at sitc. Covered arva bccoming more e¢xpcnsive and
the lebour unwilling to spend in difficult working
situations, the technology of manufacture of
structures is buing slowly vacated from the advanced
world. This situation has buecome ideal for Indian

struc tural manufacturers to cash in.
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4.5.44.  QUTOMOBILE INDUSTRY - A CASE STUDY

Shortly after the Second World War, a private firm
wasd permitted to start aulomobile assemb.y for passenger
cars., JSoon after, the same firm was allowed to ex pand
into manufacturing activity for passenger cars., Sub=
sequently, in early fifties, two more companies startad
Passenger car assembly and manufacturing activities, 1In
mid=fifties, the country took to manufacture of trucks
and a few firms were licensed for the same.

24 A large amowunt of motor cycles were disposed of . s
Junk by the Army soon ufter the War and these came into the
ponsession of private partigs. This helped generate
demand for motor=-cycles and some firms started manufactu~
ring of motor-cycles under collaboration, Subscquently,
a Scooter mado its appearunce in late~fifties and

it became instantly popul:r., Its popularity lod to
another firm also being licensed for manufacture of
8cooters, Both thes~ ventures were with Italian
collaboration,

3 There was dewand for automobiles having strenuous
duty like Jeeps and Army vchicles. This demand was ulso
recognised well in time and menufacturing activitiems

were itdtiated in the country at a fairly early stage

for these vehicles.

4. It was recognised that the automobile industry has

a significant role to play in tho industrid development
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of tho country, Apart from the fact that it generates
the maximum employment potential, it also Lolps in
the industrial growth in other sectors also. It also
has been the fore=runner of development of industrial
8kills in tho country which are of immensc value in

a developing country like India,

Teble I shows the production of various vehlicles in
the country bepginning from early fifties. It will

be seen from thie tuble tmt the volume of production
i8 in no way ncar the then volumes of production in
the advanced countries. Bven today, the volumes of
production aro fhowhero near the rogimea of production
in the advanced couniries,

With volumes being low, the production tecliniques
were suitably ocoled down. Thus, a technology of
general purpose m:.chining involving a largc nurmter

of operations, long cycle times, largc inventory of
Jige and fixturca otc. was the order of the daye
This has recul¢cd in the quality of the products
being neceusarily low. The paseenger cere produced
in India are way behind and cannot be compared to
the products of advanced worlde

For production during the period of growth of auto=-
mobile industry, the basic input, viz., stcel
(structural steel, carbon and alloy stecls, sheet

8teel etc.) were woofully inadequatc and these wore
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being imported. Apart from these, other accessories
like spark plugs, nistons, piston rings, becrings, pa-
nel meters etc. werc also being imported.

During this period, the country took a decision to
large-scel. indusirialisetion which necessitated
inport of large amount of Capital equipment. With
resources being inadequate during thet tinc, enough
attention was not puid to impportation of raw naterials.
This has led to restricted quota systen which prevented
sizing the factorics for large volume production.
Thus, the tecinolory of production was slatcd down.
The spin-¢ffs from automobile industry were felv in
various fields. Developnent of this industiry led to
the establishment of industries for producing rubber
products, non=ferrous gquality grade foundry ~nd forge
industries, etc.

At the time of stort of Industrial Revolution

in the couniry, viz., in early fifties, no industrial
base of any signiiicce was existing in the country.
Because of this, the factories which were boing
established , autcmobile industry being no except on
started with thc concept of complete manufactur,
barring accessorics (inclusive of such mmall items
like fasteners ctc.) which was thought of as tho only

solutione.
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This has led to niorc and more capital being employed
tovards manufacture of components having features
similar to other industries also. Thus, under one
roof, manufacture of com;lete engine inclusive of
engine castings, forgings, cranke=shnft, valve and
tappet rods, fastencrs, rockcr arms ctec., were under=
taken. This was enother cause for the bins towards
nmore and more general purposc machines being employed
in this industry.

Notwithstanding such tendencies, the truck industry
took the leap forwurd by initiating technology for
mase manufacture. This has led to utilisation of
more and more autoriotic machine tools, transfer lines,
multi-spindle lathes etc., without which the volumes of
manufacturc were unthinkable. This developﬁent led
to manufacture of svecizl purpose machines in the
country.

Around this period, industrial climate has picked up
gignificantly and ccveral ancillaries have come about
vhich manufactured some or similar items catering to
different industrics. Automobile industry encouraged
this tendency and cven profited by the same.
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An accelerated industrial development producing

capital goods has ;rcetly helped the automobile-
industry to the extcnt that their dependence on
imported raw matcrials, castings and forgings etec.

has become less znd less. Today, barring o few itens,
there is herdly any depcndence on iaported raw materials.
Industrial development generated demand for personai
transport far in excess of production with total stoppage
of importation of automobiles. kaiting timc for
passenger cars was verylong. The personal trans=

Hort requirements were both for .assenger cars and
two-wheoler scooters. It was at this time tuat the
Governnent thought of entering intc ranufacture in

the Public sector. Consequently, Government entered
into an agrcenent uith an Italian firm for conplete
transfer of scooter plant from Italy to India. This
happened sometime.in latc-sixties. However, the

Gov' rnizent did not cnecurage the passeger car industry
as much as it has encouraged the other industries and
this industry has not given a good account of itself.
Govermuent also toycd with the idea of grmfacturing
people's car from nid-sixties onwards. Several propo-
sals were invitcd rom the then existing manufacturers

and evaluation efforts werc also nade. However, due to

paucity of fun:!s ~nd priorities of industrialisation,
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Government did not come to a conclusion regerding
manufacture of People's car in the Public sector,
However, it was decided by the Government to deve=- .
lcp indigenously a Pcuple's car. Th.s was moro a
decision based on tho spirit of nationalism than '
pragmatism,

With large production of trucks and availability of
personul transport in the form of cars, scooters,
mopeds etc. in the market, both the industrial
8cene and the rural cconomy underwent tremendous
changes. The agricultural produce found quicker
outlet to the markouts. Apart from this, the rural
areas also benefitted by the mobility offered by
automobiles far passenger transport and goo's
transport. Seen as an input for rural developuent,
automobile has an inportant role to play in up=-
1lifting the masses from the abysmal poverty lovels
to somothing better and higher.

Manufacture of automobiles started with a pay-~load
of 3=~ton trucks, Today, it is slated to produce
10-ton trucks and oven higher. Production of nuch
heavier-duty trucks is also well within the compe=-
tence and expertise available with the autouoble
industry and it is seriously considering menufactu=

ring of such trucks subjoct to Government

approvals etc,
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In so far as manufacture of two=wheclers is concorned,
. ulready the snob valuc has become an irportant factor
thus unseating tho rotore=cycle us the mozns of tramsport,
' People have started looking for scooters morc and they
are willing to wnit for the sanc ti& going for motor-
cycleas.

20, Realising such tondencics, the Public Sector establi-
shed for manufacturc of scooters, has sub-licenced
geveral units in the country for manufacturing
ecooteors in various brand nemes. This, to sBomc
oxtent, has eased Lhe market conditions.

21, Bven in the matier of Scooters, the conswicrs havo
become morc choosy and they are looking for better
service oconditions, roliability, performance etc.,
with the result that some brands of scootcrs are
finding it increasingly difficult to conpete in tho
.markot duc to onc reason or the othore.

22. A 3tated earlior, ave lability of fiianco nd avai-
lability of import licences for manmufacturce, dccided
nore in sizing the fectoriss than the dewand for the
Bame. Thie has roesulind in o large un=fulfilled
demand, This situction was well exploited by the
automobile industry in maximising the production to
the extent possiblce ond pr fited by the sames However,

the situation hno substantially undergone a

|
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soa=change [rom ocrly 1974 onwards consoquent to a
gteep rise in the fucl cost. The increased running

cost had a telling c¢ifoct on the automobile industry,

particularly, thc p:osonger cars, with the rcsult

that the doniand for ‘he same hrs fallen considerably.
A part of this deiicnd is deverted towards scooters,
Today, the nutonobilc industry ¢he Truck and tho two
Whooler/Throe whecler industry) in the country can be
ranked as one of thevery nature industries. Tho

low volunes of production are more consequent upon
lees dcriand and loclk of availability of capital than
due to anything elsc. The autonobile industry hes
embarked upon uxporting of the products, particularly,
public traneport vehiicles, to other devoloping
countrics in thc world. Being competitive by all
standards, the Indian trucks and buses huave found
greater acceptability clsevherc in the world,

The country has ~lso started exporting two-wheclers,
particularly, scuoters, and the Indian menufactured
scooters hnve becone increasingly popular in Southe
Bast Asin. In fact, onc Indian firm haes given technical

collaboration for nenufncture of its brand of two=-

whioelcrs in Tadwane
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In 8o far as the manufacturc of automobile conponcnts
likc tyres, tubes, rodiators, wheel=-rims, dash=-board
instrunents, fucl irjce ion cquipnent, clectricals

etc. arc concerncd, India is in a cormanding position
today. Aluwost all thesc things ore manufacturcd in the
country tu intcrniticnnl standiords.  Severnd of these
are finding cxport . rlets, both in developing and
advanced cvunfrics, The India autonobile industry is
capablce of nonulneturineg, apart fron the pr prictory
items described -liove, such iterms ng Crankshafts,

Can sh: fiu, Cilweting ruds ctes  Such of these itons
can be nanufacturcd cither s co.pletely nacliined to
custonmer requirc cut or su, ,lled us row cnstings and
forgings rcady for nnehining.,  The industry is well
poised for undertikin,: Suply of components as well ap
sub-assenblice alau to specific requircuwent of the cuse
tomers. Infrect suinc of the conpanies started ncgotia=

ticn for supply of such conponents (forged itens in

particular ) to EEC comntrico.
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4.5.141 CASE UTUDY OF RAILWAYS

1. The country has inhcrited A vast actwork of Roilway A
8ystcm left by the Briti h conpanics. The Railways
werc notionnlived in early fifties and hence they s
become the propurty of the counvry. Strictly speak-
ing, thc Railways were onc of ihe carliest and also
the largest industrial entcrprisee. in the country.

The denrnd for civil engincering, nechanical engine
eering and electrical enginc .ring was gencrated to n
large extont by the Railways only.

2. The nctivilices of the Railways can be divided into
two fuaturces, viz., counercisl and cuggineering, The
cormercinl activity pertains to overient of pusson=~
gers and ;ooc s traffic aer.ese the coun try and reali-
8ing thic revenues The engincering: portion can be
teken ~B comprising of manufacture nnd maintcnance of
loconotives, rolling ctock, railway trnacks, construc-
tion, rconirs ete. of bridge i other structurals.

3 In so far as.the engincering portion wns conccrned,
there was n network of Rallway Vorkshops spread all
over thc country for unintairdn; the rolling stock.
This nmnintennnece also included wumfacture of sume of
the spare parts wiich are frequently in usc. Sometimes,
these sparc parts were henvier items nlsd,

4, The first coffort the country nade towards sclf-reliance

is the establishment of manuiaciuring facilitics
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for passcnger coaches and Stean loconotives,

Even before Independence, the bassenger coaches used
to be manufactured in the country by some prie

vate firns the technology forwiich was fairly
®bsolete., Governnemt took o step of nmanufactu-
ring sheil coachcs which reducecd the weight of the
coach thereby incrcasing the kaulege capacity of

the engines. 4 collaborntion was entered intc for
the manufacture of such cuaches ~nd soon, coaches

of various designs and configurations were rolled
out fron this factory, Today, this factory manuface
tures a major anmount of the coach=stock of the
country and also is exporting ~ gcod proportion of
its manufacture to other counkrics. Technologically,
it has bcen proved that thesc coaches arc as good,
if not, betlter, as any other coach nanufactured in
the world,

With thc cstablishment of a f.ectory for manufactu=~
ring Stca: loconotives in the Public scector, there
were two organisation. for prccducing the stean
locomotives one for broad guoge (in the publie
sector) and onc for nctre gauge (in the private
soctor). The very establishnuent of factori.e of
this noture called for developiiant of nanufacturing
8kills in various ficlds like developuent of

8teel castings, manufacture of hcavy forgings ete,
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Smch activities were taken on lnnd in a conprehensive
panner and by lote fifties, the country was fairly
advanced in the locomotives nanufacture though it

was 8.ill importing somc of tlicsc froo Germany

and Canada.

In the carly sixties, thc country rigatly felt that
it should gc in for Dicsel and flcetric locomotives
as conpelling technclogical fuacters like haulage of
heavier goods over long distoncues, neccssity of higher
specd to kcep the tracks clear as quickly as possible
and increcasc in the volume of both the Goods and
Passonger traffic werc already fclt. wWith these
1dcas in view, a factory for manufacturing Diesel
locomotives was set up with Ancrican eollaboration.
The diescl locomotives so manufacturcd werc primarily
intcnded for moveaant of goods cnd souc of the fast
pesscng@r troins., Slowly, the nctwork was incrcased
to includc norc and nore of prsscnger trains and

the goods traffice

Si +ultancously, the country fclt the neced to use
Electric traction as diescl o0il i8 an imported itene
Slowly, the stean enginc manufncture is vacated and
manufacture of clcctric loconmotives, again with
Ancrican ccllaboratioc., was Lakdn ups Such manufac=
turing activitics progressecd siiultaneously with

naking suitabl. modifications c¢tce in the tracks.
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laying power cables on trunk routes so as to facili=-
tate clcctric traction.
Today, thre country is in a position t¢ manufacturae
both cleetric locomotives rnd Jdicsel locomotives and
the import content of these products is confingd to
inportation of raw naterials anl certain proprietory
items,
Manufacture of such products has helped the establish-
nant of a tcchnological basc¢ in the country for under=
taking panufacturc of heavy industria products.

adese include nanufucture of stecl and alloy castings,
heavy forgings and welding teclinologies ectce.
In 80 far as the exports arc concerned, it is more
a natter of aailability of surplus production towards
export rather than noh-competitiveness of thesg
products in the world narkct. However, the country
has started cxporting on a moucst scale diesel loco=-
mot ves to other devele sed countrics.
Teehnologicnlly, though it has rrogresscd considerably
over the last tliree decades, il does not compare ith
the advanced world. This is undcrstandable.
Realising the potential for bilatcral collaborations
with Indian Railways, meny countrics arc alrcady
approaciiing India for tocchnical o praisal, asgistance
etc. India is already assisting 2 nunber of countrics

in this [icld.
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4.5.1v A CASE STUDY ON MBTAL :ORK ING MACHINES

1.

2.

The Industriol Revolution launched in the country from
early fifties onwards crewutei a huge demand for Metal
Working nachinc tuouis. This, coupled with the demand
generated by Defence and other organisations, has justi-
fied in starting thic Machinc T. 0l industry on a compre=
ensive scale. Realising such uge demand the country
started production of maciiine tucls in the public sectore
The macliinc tocls contenpliated in the public sector were
again, general purposc lathes of various types and sizes
under tecanical collaboration with foreign firms. The
nachines nmanufactured by the public sector were of a super=-
ior t; pe by virtue of their tceinical collaboration with
an Buropean fim as against si-iler cquipment manufac-
tured by local centerprises whicl: were more or less indee
pendent ventures. This has led to nore and more dernnd
for the machine tuols munufactured in the public sector.
Realising the potentinl of h wving no other ..anufacturer
in the country, the public sccter started nanufacturing
Milling i:achines and Grinding i.cchines also, again under
technical collaboration. These :inchiincs becanme instant
success as the denand for euch :.chine tools was very
large. Itealising the narket poutential, the private firns
in the country have ~1s0 cashed on by inproving their
products snd diversifying the saie to suit to varied

industrial situations. Though ticre was mutual competi-
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tion in tho beginning botween the public and Private
soctors, it became at a lator stage mutually supplemen=
tary.

The country onbarked upon development of

small-scale industries for menufacturing vericus

itoms., It was also made the dcclared policy of tho
Govornnont that every large industrial house should Pro =
note ancillary industriel cstatos for nanufacturing and
supplying various itcms of their neods. This has led to
demand for simple gencral purpose nachine tools which are
less costly and which a small cntroprencur can afford,
Soeing the poteniial several smellescalo indus-

tries havo cone up for nanufacturing genural purpose
nachine tools likeo drilling machincs, lathes, bench
grinders, and a host of other types. Invariably in all
such coscs, the manufacturing activity was confined to
nanufacturc and assenbly of machinc tools leaving cast-
ings and forgings to be rocurcd frdm o:hor areas. This
has led to dovelopment of a Forging and Foundry industry

in the country evon in the small-scale sectar with the
result that today, vory uany suall foundries and forging
ibustrics oxist in the country supplying to a varioty
of firug.

With the growth of industrial activity, nore and nore
types of nachine tools are added to the nanufacturing
ringe, suictines by collaboration and sonetines by

internal duvelopment. Such machine tools include
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8pecial purposec machines used in industries like Raile-
ways, Autonobiles, Tractors, Elcctrical industries ctce
and N.C, machincs used in batch production industry. iy
In fact, therc are n few Large undertakings exclusively
for nanufacturing special purpose and transfer machine '
tools only in the country. Many of the special purpose
machines likce centering and fucing machines, drilling
nachines ctc. arc being manufactured increasingly in

the snall-scale scctor thus si;nifying the growth of
this scctor and its coupetence,s, In fact, the sualle=
8crle scuctor is mnnufacturing both goneral purpose and
specinl purpose nachine tuols., Most of its products

aro sold to tho small and nediun-scale industries.

The country manufacres today lathaes, nilling machines,
grinding nachines, crank-shaft grinding rnachines,
horizontnl boring mchines, vertical turning and

boring riills, special purposc horizontal horing mache
ines, single spindle and nultispindle antomats,

gear cutting machincs, tcol and cutter grindcrs,
pantograph engraving nachines, cpocial purpose machine
tools suitced to particular confisuration for use in
automobile, enginccring and other industrics cte.

These nachine tuols are manufactured to international
atandards. Theso machines narc supplicd with the neccss-
ary accossories thus cxtending thoe range of the

nachine i uls. The quality of such mechine tuols
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manufactured in the country is of such & class that,

in a siort ‘span of tine, the country has exported

bachine tools worth over R, 100 nmillion worth of t ools
all over ‘he world in 1977-78 nlonc.

An inportant requircrient of metal cutting nuachino tools
i8 availcbility of correet and superior cutting tools,
Having recognised this requircnent in time, the country
has establishod a strong industrial base for manufacture

of cutting touls. The country today is in a position

to manufacture high-spced cutting tools 1ike drills,
roamers, dies and taps, nilling cutters, elitting saws
ete. to international standards. The country is also
nanufacturing Tungsten Carbide tools (voth brazed and
throw=-away tips with tool holders) for use in all machino
tools of high productivity. Even here, the trends in tho
advancod world towards making tougher and touglior car-
bide tools liko coatod carbidcs ctc. are already ¥n tho
manuf: cturing programnmes »f nany cutting tool nunuface
turers. Some of the cutting toul manufacturers algo
started offering custoner scrvices of manufacturing and
Bupplying special purpose machine tools in larger voluncs
also,

In 80 far -8 netal forning nachine tools are concerncd,
the position has not 1agged fer boliind,. Beginning fron
total inports at the time of Indcpendonce, today, the
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country 18 almost self=-sufficient in nanufacturing

shears, press brakes, power presses otc. In fact, power
presscs upto 1000 tonnes of capacity are successfully !
nanufa_ tured alrcady.

The shcct netal machine tools nanufactured in the country '
are supplied to various types of industries. The couniry
is manufacturing roller-fced autonmatic machines used in
naie production industrice and also presses with rotu:y
index tables used specially in clcctrical industrics,
Manufacture of double=-stroke and triple=stroke machinca
hne 2lruady been perfected with the result that today

the country is almost sclf-reliant for most of ite shcc?l
motal roquirements. In fact, there 1s a sizeablo volune
of these nachine tools exported all over the world
including advancod countrice likc U.S.A. and west

BPuropocan countries.

For gertain types of opcrations, it is essential to

have hydraulic prcescs as against machanical presses.
Theso presses ere also nanufacturcd in the councry today
to accoptable intcrnational stnndarde.

The following table would show the total

consumption of machinc tools, internal produetion, impor-.

and exnorts



Yoar Total Inport Export Total Cunsune
l.oduction tin

----------_-n--------------
P I N P P T Rl et Rk Rt R et et 2k Bak 2t B Sk Bk Bkl Tl Sl Tl Sl Bl Rl Sl Sal Rt ¥

(Rupecs in I1illion)

1961 85.2 178.9 1.5 262.6
1962 12001 139,5 1.0 308.6
1963 167.8 35154 1.7 481,2
1964 209.7 3444 2.6 55145
1965 254¢6 357,14 546 601 .1
1966 264,86 430.0 646 708.2
1967 2547 394 40 6.8 641.9
1968 263.3 35704 18.8 522.6
1569 27547 1094 29.5 4271
1970 HTAT 1070 27.9 529.6
1571 50%. 27 045 689.5
1072 2045 KT 21 709.7
1973 07,0 S 75,9 875.1
1974 843 7000 T4e2 1117
1975 102245 SRR, 8749 137546
1976 110065 - 10,0 -

13. ASs would ho ety Ahe Lochnological demand on the
doriestic rrolusticn of machine tools iz for the whole
eystca, [ron the sivplect to the most conplex in toch-
nclozical evecu*icn., Happily, ti:is conplete syston is

being catcrzd for by local nanufacture.
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The denond for netal working naclhiines is a derived
demand. Alnost all the products it manufacturss go
towards capital equipnent for other industries, the
technology of which is dcpcadent on facto. 3 like denand,
supply, type of product (whuther it leads to simpler
nanufecture or nc.ds a ccrmplex technological base), the
type of collaborztion etc. In such a situation, parti-
cularly when thc country is on road to industrinlisation,
sone of the very sophisticated nachine tools, netrologi-
cal itens cte. arc not taken up for manufacture.

Even t...ugli the pcerfornance of the industry appears to
be inpressive, it is nowhere ncar the technological
standards obtaincd in thc advanced countries. Notwith=
standing this, thesc equipnent are zble to ncct, by and
large, thc deriand for this cless of eguipnent,

Whereas tlec industry has built zdegquate manufacturing
coupetence, its design conpcetence is yet to be fully
developed. This aspect is in its carly stages of dove=
lopnent now., The stnge is now such that the ccuntry has
to inpert know=how for sonc of thc advanced typc of
machine tocls though it can lcunch iaprovenents (by design
nodifications) on thc existing jroducts,

Many developing countries have taken advantage of the
Indian nachine tool industry and have profited by sccking

colleboraticns from Indien partics,
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A CASE STUDY OF CONSUM:R DURABLES INDUSTRY
Consumer durebles nay be classifiocd as such of the
ite. 8 which a perscn it in nced of poesessing but
unable to do 8o for want of disposable income. Such
itens as Bicycles, Sewing mnchinecs, Electric Fans,
Flcetric Irons, Rofrkgerators ctc. may be classified
as oconsuner durables. While there 18 no precise
logic to dofine or cxclude itens, it is gencrally
understood that such of the articles which help
confortable living of niddle=class societies can be
classifiocd as consuner durablcs,.

The developrent of consumor durablee industry in the
country is rethor interesting. Till independence,
alnost none of these products wore nanufactured in
the country. However, the country had been a ready
narket for products of these goods, particularly

fron U.K. Many of the tradc n:mics, ¢.f., in Bicycles
ware a by-word even with the rural folk,

Caghing on such inmonsc populirity amd dewand for tho
sane, to take Bicycles as o spocific casc, many firns
in India have c¢cntered into collaboration agrecncents
with forcign nanufacturers whose brands by then
beconc popular in thc country. In sonc cases,

foreign tecinicians were hired und no collaboration
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was entered into, Both these tvpes ventured in the

narket,

The Industrial Revelution brought about the need for r
cheaper transport at various strata of eociety.
Thus Bicycles becanec an object of possession by a
largo nunbor of population. In rural arcas, apart
from personal transportation, Bicyclus are used for
transportation of gools also in a nodest way. Things
like Keroscne, Milk, Vegotables, arc sone exanples.
Governncnt alsc encouraged this industry by giving
liberal incentives by way of luoans to various
onploy-.cs for acquiring bicycles. Thie has helped
the industry substantially.

Production of bicycles was taken on n nass scale
right from the beginning so as to keep the cost of
nanufacturc at the lowest possible level. Hardly
any frills arc added to the bicycle 8o 28 to keep
the cost down. With such cost-saving tochniques
coupl d with nass produc ion, thce cost f bicycle
became cheaper. This hns caused to kecp the price
of bicycle at fairly low level. Coupled with
incontive to ncquire bicycles tho dearnd was kept

up and sonictines goneratced,

In several crscs the tecinicnl collaborntion ended
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up with inportetion of second=hond ond rcconditioncd
nachines fron the principals with the sole objective
of producing bicycles on a moss scalee

The dc....nd being ever-incrcasing all the firms
startcd cxpanding their plants. This expmnsion
invericbly was achicved by duplicating the plant
within itself rathcer than buying original equipment
from either the principels or othur overseas nanu-
facturcrs., This period coincided with bicycles
having becen vacated fron the nonufacturing ectivity
in thc advanced countries.

Bicycle beecm.e an item of possession for the
physicol ~nd sports activitics even in the advanced
countries end Indin caslied on in this new situ. .ion
by exporting bicycles to various countries in the
world.

Vory soon the bicycle industry cstablished a strong
basc for itself ~nd sta ‘ted working on nass
production tcchniques. It started development of
special purposc machines, on its own., Siwultaneously
a largce base of small and zneilliary industries

was activated with a view to rcducing investnment.,

In fact, the cult of engincering activity was

actively spread by bicycle nmanufacture.
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wWhen export of bicycles was taken on a large scale,
the country had to i .port high spced Dubs in the
initial stajges, llowever, the situction is changed
now and .udi and several oti.cr dcvices are being
nanufactured in the country beth tor demestic and
export mrket.

The nanufacturcrs h-ve taken scveral steps to ncke
the prcducts norc attractive. 3cveral new nodels
were brought out into the nsrkct tn neet differcnt
denands (both fron pcor and affluent socicties).
Of latec, sune prrties hnve ccme up in the country
which hove developed o small petrul engine to
propel thc bicycle, Such power packs are incroas=—
ingly being used in cycle rikshaws which are
predonminant in several parts of the country. (The
cycle rikshaw i8 a cheap alternate node of trans-
port). Of latc, the cycle nmanufacturcrs have
even div.rsified into manufacturing ncpeds etc.,
8ignifying; the technulogical advanccments they had
nade.

Today, Indian bicyclec industry iins set up esteblishnents

in sever:al other developing countries which include
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export of know-how, equipnent, engineering services

. etc. The bicycle industry in tho country is one

~of the nost self-relfant industries tod&Ys

Manufacturce vl oewing nachines hos been somewhat

on a different scale. Tailoring bocame a very
cormon thing for amcliorating uncnploynent problems
Sone of the well=known brands like Singer and Pfaff
were very popular names in the country.

For sonc reason, no foreign nanc was allowed to be

used ns trade name for domestic nmanufacture of

8ewing uachines., Several firms have come up far
nanufacturing sewing nachines in the country by
way of coupying and by way of inmporting technology.
Giant orgonisations have sprung up in the country
in a vcry short tine for nmanufacture of domestic
eewing nachinces. These have captuired the whole
narket and availebility of sewing machinue itself
gencrated a ncw market ‘or the sale of the products,
Seeing the potential ol this itom; several firms
in thec suallescule gecoor Levu coie up for manu=
facturing and supplying of various components of
eewing nvchinces, both machined and un-nachined,
Such factories hiaving low overhcads were able to

8upply these cumponenis tu a large number of
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organiscd sewing machine manufacturers on a very
conpetitive bnsis. Being a product of ready
acceptance even in the rurel areas, manufacture of
sowing nachince denended mnss production techniques.
Many of tho scwing nachines and oomponent nanue
facturers have developed their own special purpose
machinos solely built around the conponent configu=
ration., Such technology proved an instant success
in bringing down the cost of nanufacture and
increasing the productivity per unit capital
enpluyed.  Such strategics were not in the way of
higher labour cuploynont as the market for sewing
nachince was unlinmited.

Certain technological improvciients = both in the
design of the mnachine and in the nmanufacturing
techniques - were attenptod and such attenpts by
and large, have succeededs Manufacture of a
variety of designs to sult different strata of

a8 toners, c.g. naking Hern i-nodel, Tailor-model,
motorisation were succesnsfully attenpted so as to

cater to all sectors ¢of consuncrs.
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The nanufacturing techniquces of sewing machines are
80 perfected by the Indian industry that they are
one of the nmost coupetitive in the world. Recognie
8ing this, nany advanced coun.rics like Gernany

and Japan have started importing a2 large nucbe of
8ewing nachinc conponents nmenufactured in India
thus signifying the teelinulogical  progress that the
the industry has nade.

In spitc of the faet thnt therce was an ever-expanding
narket for variocus cunfiguration of sewing nachines,
little attempt was nade by the nnnufacturers to
tread into other allied lincs. For example, there
is a grent potentinl in the country even today for
nanufacture of industrial sewing neaeiines fopr

stitchins of canves, lcather and cven gamcont

« manufacturcrs. No nanufacturer of sewing nachines,

- particularly, the large houses have telen pains to

nanufacturc such preduc s. Today, the ecuntry
inports a significant anount cf tlhicse nachines.,
India, being a tropicul cowntry, the deand for
table/Ceiling fans was alrc.dy cxisting. Vith
elcctrification increasing propgressively nuch of
this der.ond was converted into rcady market.

Being a suphisticated product coiparatively, these
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itens are nanufactured in large sectors. However,

for kecping the prices down and beconing competitive,

"many of the large nanufacturers of such itens have

resorted to sub-contrazcting thc variocus iterms. This
has resulted in a large gainful enploynent for nany
un~-skilled pecples

Both in dcsign and execution, thc Fan rianufacturers
have achieved a neasure of perfcction with the
result that these articles are rcgulerly exported
under various trade nanes mll over the werld
includin: advanced countries.

In this case also, the nanufacturcrs have
successfully perfectued various nodels to suit
different types of end-users tius widening the
narket.

In the late fifties and e-rly sixties, the country
enbarked upon nanufacture of wefrigerators under
tochnical ccllaboration frn advanced countries,
Till then, these articles werc cunsidered luxury

goods and few could afford the s~uc.
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Knowing the conservative society to which they have
to cater, 1t nay be stated that nanufacturers took
a really bold step in venturing into production of
Refibgeratcora.

Such technical ccllaboration involved supply of part
drawings, nanufacturing know=how, testing instrue=-
tions etcs It alsou included supply of precisian
tooling required and in cases, nachinery ns well.
Being on industrially backward country, India had
no option but to acquire all theso things, sometines
new nnd oorictioes reconditioned for a sccond=-time
and start manufacturing the products for domestic
consumption. 3uvon, it was recognised thrt there is
a ready deuand for Refrigerators if only they are
availablce in the narket. The discovery of the
narket bccame one of the bipgest incentives for the
nanufacturere. The nunufacturers startéd produce
ing various nodels and sizes to cater to the
varied strata of the society thus showing their
capability of independent desi;ns. They had also
nade further changes in the basic design of the
refrigerators by various changes in the sealed
unit, evoporation unit, heat exchanger etc. Even
the extorior was chungod keeping: in view the

custoners'! Acnmand,
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CAST SYUDY. (7 FOU 2 INDUSTRY

The classical esxamnple of technological revs.ution
brought abort in the couniry, r:rticularly with emphasis
on capital goods, 35 production of power generation
equipment. At the Sias o7 *+~d-pendonce there was virtually
no industrial activity vhetsoever in this field. ®ven
small items like eleciric motora ete. used in industrial

machinery were inpcoted.

2. The successive Fi~: Yo.r Plang laid due emphasis
for power pgeurration ae an inotruwment of technological
revolution. With emrhacie having boen towards manufacture
of capiltal ecquiieus Lin c7ritvy wont in for manufacture
of power generation cquiprment ohriously with foreign colla-
boration. Thesze wer: limited to manufacture of steam

and water turbines, alternatory, tranaformers etec. upto
about 110 ¥ . The ahgorption of tochnologies for manu-
facture of these seods wno vather difficult with the
result thav che ~ovnery contin 4 to import several
aggregales and rav reterials that go into manufacture of
guch items as desec~. Leu aonve. YYarbine blades, rotors,
heavy castings, lemiratio: shrots, come e<pecial types of
contactors and o.r123 oi’ v sonsamable 1tems for manu-
facturing ties. ichinsvy nd to te imported for long

years. Ags in nase of o'lwor irdurirics, the meagre
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availability <i Joreigp >xchange for import of raw
material and other hari-wars itens nas had a telling

effect on the growth of the industry.

3. Hovever, wuv poo oo pasas or the country could not
' t ¥
be put back ind the inligtry wia cnenurased to grow

though simultaicousiy nower oa et wortinusd to be
H Y ! 1 !

imported. Browily, roor

iensly rosid be discussed in
four separ~:- we i

i. canufantw o o0 power eoncration equi pment,
ooth hyiraalic and atann.

ii. caomafacture of cuntrol geara

i1i. Manuf-etur. of distribution systems like
trangformers, transmission ete .

iv. Yanufacturs Ar snaugtriol 2quipment like
wotorg and Lhein ccoutrol Jear uged in
Ariving the irlugtrial rachinery otc.
the
4. From victuilly zorn Leval of production ingfrarly

Fifties, the cownbrs bus comrn o lone way off todav.
' A ; \4 A

Manufacture of curtive ponnT anits Jor inductrial ostablishe

ments uptc SC MW, manufooture of VG W™ and .50 MY powar

generatincn quipment e wuiresdy perfootod. Necossary

technologicnl concons o, i Siuwe At cweguate ly basn
mastered with ac rosulh thas tody thn Indian pownsr

generatior incustoy (g v oo Pusition bty nompete with

similar orsuiztlion: elnowhor- in the world.  The plang

are ainead tor ihaorhip - o uperalines the trehnolopy
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for manufactur~ of 500 MW pownr gonerstion equipmont.
The power goncvration equipment would include boilnrs
with attent nte arcilliari~s 1ii: pumpe, valver ete.,
turbines, ¢~ 1aration cquirnent and transmission ecquipment

and control oiar 11ke awisching, circuit breakers ete.

5. Vhercas the country is in a position to manufacture
equipment for thermal and hydro stotiors as dagecribed
above, no technology oxirts as of now [or manufacture of
powar generating gas “urbines which ure bhecoming increa=—
singly popular oleswher: in the worid or preforrsd to
conventional ,uwer generation with divsel cngines in view
of shorter gostation pericd and highar performance
characteristicn.

-

H. The powor oquipment manufacture in the country
gtarted with production of awitehgeara of the simplest
type in thr country. Subseguantly, switehgears for
higher ¥V ranmss  of the swicr of 1%0, 220 KV and above
ar» today manufactiurca in the coantry, thun showing the
technolorienl comratonev af the industry.  Furthor, ailr
and 0il circuit broakers, vacuum avvoral’ breskors are
manufacturcd bHoth in pubiis e v cte gecetars. Thoe
control goar is slowly wvioiding place from conventional

to solid stoto.

7. Along with other power gencration the aspaet of

sub~-station cquipment, distribution snl trangmission was
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attended to in an integrated manner. Today, several
factorics, both in public and private scetor are manu-~
facturing transformers and other distribution equipment-
with collaboration from advanccd countrics. They are in
a position to offer systoms dosign and installation to

suit specific situation.

8. The widest raquirem~nt of elcectrical cquipment

is in the manufacture of motors for driving the industrial
machinery. Beginning with Fractional Horse Power (FHP)
motors requirnd to drive small hand tools, manufacturing
activity in the country extend upto the largest industrial
motors of 1500 BHP. Several excrcutions of such motors

are mamufacturcd to meet differant mounting situations

and other circumstances. In almost all thesc casecs
manufacture has taken place with collaboration. 1In gspite
of a sound tcchnological base for manufacturing various

AC motors, thc industry is not in a position to under-

take DC motors, particularly for driving of some special

equipment like pneumatic control machine tools &c.
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CHAPTER -V
TRENDS IN BNGINZTRANG INDUSTRY - A COMPARATIVE STUDY

Transformation of Metal from primary stage to the v

usable shape is an important rcquirement in Industry.
Conversion of pig iron to castings, conversion of 1
ingots and blocks to usable 1orgings, machining of
such of the itams as the above in addition to machin-
ing of cxtruded parts etc. ar~ the important require-
ments in metal transformation. In addition to the
élassic methods of mrtal eonversion as deseribed
above, aevaral new technolorics sometimes zimed at
mantaining clos. tolerances and sometimes avoiding
drudgery of long manufacturing process are discernable
today. ®xamples of such processes are : precision
castings (like lost-¥ax pruocess or investment cast—'
ings), cxplosion forming, precision extrusion, cold

forging, powder met-llurgy ctc.

Notwithstanding the modern devel)rpment as described
above, the dcmind for classic tachnologies shall
continuc for sufficiently long period if anything
becausc of their casy acceptability and adaptability
to local environments. However, a judicious
exercise will have to be don: even here to adopt the
correct technologsies and techniques of casting,

forging and machining works.
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In so far as Foundry Technology is concerned, we have
the conventional cupola and mould ing processes. While
those were relevant, perhaps, a goneration ago, the
same 18 not true today aven for doveloping countries.
Preparation of sand, moulds ectc., are no more as
unskilled a8 they used to be. Application of correct
techniques in such cascs would lend to better manu-

facture.

Similarly, in forging industry, rapid inroads have
been made by modern machinery. Sophisticated machine
toole have come up in this field for manufacture of a

variety of forged items.

Perhaps, greatest technological changes have come
about in machining technologice. Wlsewhere in the
world, pecople talk of specinl purpose machincs,
transfer machins ete. In addition, manufacture of
gome of the very difficult to machine products have
lod to development of a variety of cutting tools,
machines etc. The Space Industry has led to develop-
ment of Numerical Machine tools which have become a
vital part of any sophisticated manufacturing industry
today. Similarly, large volume production has
compellrd development of transfer machine tools

with adnptive controls, feed =back mechanisme and a

host of othor devices to cnsure fault-free production.
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Buch developmnts have led to development of vari ous
ancillary systems of measurcments and control in. the

regions of Optics, Blectronics, Hydraulics ~te.

Therc is a two-way trffic in metal working machine
tools among the advanced countrics. Of late,

deve loping countries have also startod exporting

a variety of machine tools, some of which find their

way into advanced countries.

Metal transformation technologing, a8 described a‘bove; -

arc the bhasles for industrial development of any
country. PFurther, skills of mctal transformation
have to be acquired in a host of circumstances. Theso
eircumstances lend to a variety of description. Such
descriptions are

i, Capital industry,

ii. Congumer industry,

1i1. Manufacturing by Batch production,

iv. Manufacturing by mass production atc.

In India, rightly omphasis was 1aid on nanufacture of
Capital Goods from the time of Independence which is
the period of start nf the Induatrial Revolution in
the country. It started with manufacture of simple

machine tools by convantional 'ethods. Obviously,

such machine tools were not aimed to cater for
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large-volume production facilitics. These machine

tools found ready acceptance within the country for
growing industrial demand. A atage has come during
this poriod whon such simpler type of machine tools
could no more feed the ever incroasing demamd which
compclled the industry to @9 in for noxt generati on
of tcchnologies like transfer machines, special purpose

machince etc.

The.present technolocies adoptod in advanced countries
are capital-oriented for obvious reasons. They call
for a high level of technological competence of the
socirty as such tcchnologies cannot exist in isolation.
Right from the beginnins of the Industrial Revolution
in the West, effort has been dirccted at perf:cting
the product and production techniques with a view

to cnter to a large mrket. Coupled with the problems
of lower population, this nnturally has led to labour-
saving devices conastantly. Such efforts have culmi-
nated in the super tochnolosine available in the

advanced world today.

Most of tho developing countrics have becom free
from foreign rule during the past 3-4 decndeg. At
the tire of Independence, in so far as India is
concerned, there wis no industrial base worth the

while barring certain eascatial services like the
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Railways, Posts & Teclographs ctc. The country has
inheri ted 2 large population amd a poor oconomic
position. Th~ basic requirement of the Government
was, therefore, aimed at cconomic surviv 1 of the
Indian soeirty. This ecalled for rapidly increasnc
agricultural, industrial, mining and other activities.
Mé’seivc inputs in t-rms of labour, material and
capital is thought to be an answeor to combating the
problom of economic survival. This itsclf would

mean again the availability of adequate facilities so
as to aim at larger volumes of production of essential

g00dp required by the community.

The pitfall of importing current technologies from
abroad which have proved highly successful is very
obvious when ge~n through thig background. Conceding
the fact tha% rapid cconomic progperity is roquired,
there is no deninl that a carcful appraisal of
various alternate routes will hnve +to be made bafore
the choiee is made. For oxample, 1if mass production
techninues of cssential items ar~ gtarted without the
total technological level of the soclaty being up-
scaled, the situation will com» about where there are
goods to be 80ld amd no buyers for want of money .

At the same time, 4f the geatation period of indus-

trice 1s made very long in the name of appropriate
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technology, by the time the fruits of the industry
are available, the technological obsolescence

would have become much bigger and the problems

will be perennial.

5.12  Cost is an important aspect of selecting the right
technology in a given situation. Use of special
purpose and transfer machines has become relevant in
manufacture of such producta as sewing machines,
bicyclas ete. (in consumer durable industry), trucks,
scooters etc. in heavy enginecering industry.
3imilarly, use of NC machines (Numerically Controlled
machines) has become appropriate in several industries
in the country, particularly in manufacture of
machine tools, industrial machinery,railway and
other allied industries for which a firm base i8 laid
in India. The following examples will show the
relative factors emphasisin/s the uge of N.C. machines

(as appropriate to the particular industry) :

5 vart with T1 r pi
Né Industry brief speci- Conventionai ﬁ.c.

Licationg Machinery Machinery
1. Machine Shaft Ni.Cr. 22% 92
Tool Stnrel Minute e Minutes
Industry
2. -do- Journal Cuat 136 18
Iron minutes minutes
3. Boiler Forged Shaft 390 45
Plant AISI-C~1035 minutes minutes
d 4. ~do- Forged Shafi, 120 38

ASTM-A-105 minutes minutes
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5. Ratlways Axles, Forging 340 50

Steel C1-IV minutes minutes
6., -an- Flange Mount ing 120 25

Forging minutes minutes

13.2062 /42w

Bven considering the cost of equipment, use of N.C.
equipment has been known to have effected substan-

tial savings in operation costs.

During the last 3 decades of industrial activitgy the
country has come a long way.

In spite of this, the
industrial activity generated today is not in a
position to satiafy the cconomiec needs of a larger
gection of the population. This only emphasises the
gigantic proportion of the problems involved in a

developing country like India.

In such a situation as described above, today in the
country we have the widest gpectrum of industry,

at one e.nd of which are enpital saving devices having
a large bias towards larger labour inputs and at the
other end most sophisticated cquipment aimed at
industrial production of - very high class. Such a
mix of industrial culture has led to more and more
innovations and greater self-reliance of the imustry.

This has ed to increasc in meneral lavel of skille
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of the population which, as a whole, is a2 welecome

featura,

Recogniging such 1 situation the Government has
launchnd various schm-c “o soread industrial activity
in as wide an area a3 possible.  TWstablishment of
state aided industrial astatrns throughout the
country, estiblishment of -rcillary industrial
estates, snveral arencies nim@d at assisting such
entmcprencurs cte. (like Small Industrial Service
Institute etc.) are some of the examples in this
regard.

Such intfustrial activity has raised the level of
skills of tho region in /hich sguch industries are
establigh~d. In ad?ition, they had contributed
substantially towards ompioyment of the local

people who are not technienlly very highly qualified.

Such amall 9nd medium scle industries as hive come
up in the country havr given a good nrcount of them-
gelvog, In addition to acting as  supplirs of
industrinl products to oth:r industris, they had
start.d makin~ of iteome which ares of direet use to
the esuntry. OSuch low valia: itemsz as buttons,
electrical switches, utenzils and other ¢ onsumer
products  are today ineronsivgrly manufactured in
smrl1l seetor which has reaily spread tho industrial

revolution tn th+ eountrvsidn.
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They had undertaken manufacture of industrial produts
also, particularly agricultural implements. Manu-
facture of several farm i:plcments, dimel and slectric
pumpsets etc. are undortaken »y small scale

industries in certain reci:1s of the country.,
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RATIONAL® FOR DRCWNTRALISATION OF
INDUSTRIBS - AN APROACH

Unlike in the sparcely populated countries of the
world, the r~-lat+4inn 91 Tndia ig fairly widespread
throughout itgs langth and breadth ard the problems of
illiteracy, rconomic prosnerity etc. are uniform

throughout the country.

However, in so Iar as input services are concerned,
these are not as widespread as one would wish them

to be. This situation has been inherited by the
country from thn colonial past. Such lopsided growth
has led to comparative development of certain pockets
in the country. MTatarally, these arecas have all the
infrastructura. facilities of transport, communication
and other s»rrices lik financial institutions ete.
These pockets nlso happen to be the centre of politieal
bPower which had malc th-m asg strong attractions for
loee*ing the industries also around\ th~ sam arca
thus causing {u~ior concentration and more imbalance

in the develozm nt of the country.

This situation, ~ven though it had to be remedied,
would cost a colossal effort in reversing the already
establishcd centres of power and position. Such an
effort would =2all for a massive investmnt in other

areas which are potential but lacking in basic amenities.

L
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Thie, by itself, though does seem to be the anawer,
is fraught with grave consequences and increased
gstation periods and long delays in execcution of
érojects.

Taking such aspects into consideration, while the
Government did not proevent the growth of industries
around the known centres of industrial activity, a
large number of schemes were drawn up for industria-
ligation of backward areas. Such schemes included
extension of road and rail network giving incentives
for new cntrepreneurs for locating ractories in

addition

backrard areas etc. th—fLIngntives included parti-
cipation in capital structure, reduced inter st rates,
tax holidavs, priority relesase of foreign exchange
and allotment of scarce raw materials and resources
etc.

Vherever pnssible, ~ven the Government also took
steps in -stablishingz large industrial ventures in
such plnces. ..c.. oxamples are - the Heavy Tlectrical
factories set up at Bhopal and Tiruchirappalli, the
Heavy ®Bngincering factories set up 2t Ranchi as
azainst sctting them in already-known industrial

centres like Bombay, Calcutta and Madras etc.

Bven dispersal of industries state-wise, is not done

in a haphazard mann.r keeping in view the nearness
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to the market of the produce. Factories have come
up around what may be called the sphere of influcnce
of large factorisa. This 1is a3 welcome sign in so
far as digpercal of industrics is concerned. Rxample e
of such dispersal arec development of a large number
of metal working factories, tool rooms etc. around
Bangalore-~Madras region. Since large metal working
factories have bron established in several parts of
the country, they had themsclves become centres of
attraction for establishment of small and medium
industrins. Coupled with the objectives of the
Government for cestablishment of more and more small
industries, ancillary cstates, industrial units ete.,
a8 measur2s of industrialisation such small-scale

and ancillary industries have md are coming up
around iarger industrinl arcas. This has led to
increascd skills in the population which iteeclf is a

welcome faature for further industrialisation.

Larger diopersal of such metal working industries
would call for gimultannous development of other
infrastructural facilities 1like transport, roads,
communiction networks, power, water, ote. In
addition, 80 n®8 to ben~fit the population which is
onae of the prime objectives of induatrialisation,

educationil institutions aimed at imparting technioal
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skills also are important infrastructural require-
ments. Training of local available manpower to the
skills required would make them more conscious of the

benefits of industrialigation.

6.8 TMnginaeecring industrien can be classified both as
large and small-scnle, As explained classwhere
in this Report, the culturc of industrial activity is
spread more by small-scale industries. The investment,
number of employrecs, output ete., depend upon the
product chosnn. The following table shows the above
figure for typical industrics :
TABL®
5. Capltal  No.of  Total Gapital  Output
No. Industry nvostsd 3mplo- Qutmi  por por
(Rs. yeas (Rs.in ®mployee Bmployce
million) (Nos. Million) (Rs.) {Rs)
in'000)
1. Machining,
Machine Tools
ate. 12,150 335 14,856 35,000 45,000
2. Manufactrie of
RBlectricnal
machinery 12,135 254 13,844 48,000 54,500
3. Transport
Rquipment 10,880 395 13,607 26,800 34,400
4. Watches/
Clocks 154 7 206 22,000 29,400
5. Basic Metals
and Alloy

Industries 24,558 422 26,360 588,000 625,000
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It would be sr~n from the above that inveastment per
employee ig lowesgt for manufacture of watches and
clocks [ollownd by tranasport cquigyment. At the same
time, investmant por omploye» is highoat for basile

metal industries producing iron and stecl ete.

Aa againat the abov~, invistment in small-scale indus-
tries por cmploy-e 1g vory low. The following table

shows the data typical t9 smill-~geale industries

LABL®

Tntal  Total Total Capital oOutput

36 Tndustry Invest- No.of Output por per
* mont  Bmployers (Rs. T®Wmployece ®mplo-~

(fs.Million) (Nos. Million) (Re.x yee

1. Castings &

Forgings 1029 A2 2118 12,500 25,800
2. Bolts & Nuta 162 12.7 202 12,760 15,830
3. Utensils 472 56.5 949 8,430 16,900
4. Auto Parts 521 37.8 643 13,700 17,000
5. Bicyele Parts 189 17.0 271 11,200 16,000

It will be geon from the above that small-scale indus-~
tries having low investment per person ~mployed help

the industrial development of the region as oppoamed

to largr-mw1le industrics. The investment per unit

in this sector varies from Rs.0.5 to Rs.41.5 million.
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Such dispersal of industries would spread the indus-

trial activity over a wider aren thus reducing con-

centration of lahour. This would also mean that some

of the problems of housing, sanitation rte., could be
avolded ns mastly the labour would not bo migratory

and confinnd to thrir home-towns. This itself 1is a

big socinl gain in so far as population is concerned.
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CHWPTER VI,

DEVIELOPM™IT OF CAPITAL G)OODS INDUSTRY AS A M®2ANS
OF 30CIAL JPLTFTMENT - INDIAN BYPRRIBNOS

As discriven? dn the woorlisy chapters of this Re port,
the esa try ombars & upon mancive  iatust i alisat) on

soon wfter Imdopandove~. The cholers apon for the
country ware many towards this -~nd. 39me of the

choicsg are

i, Development of Capital Industry;

ii. Developrment of Ceonsumer industries;

iii. Deveolopment by way of finanecial collaboration

with foreign firms;
iv. Developmant of industrics by way of purely

tvehnienl eollaboratinn, ~te.

Tradc his been in important instrument of pnlitical
influence in the World. Havine realised this, the
country f~1t tlhat fornign participation in thn
financ: (1 struectur- of the factarics o ,mine up in
the post-indeponi-nt India she 11 ba avoided . However,
without finaneial staks no £ roign firm wonld be
willins t5 enllqbor-te for deve loping the o :untry.
Knowing sueh eontrad ictory situation obtain-d then,
the country chos: »n merits to promote aquity
participation from foreicn eompanies on seleotive
basic. 4t 4 Iater date, the country's declared

poliey bas been that in so £ar as the cove soetor
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is concerned, such s mining, sterl, powar generation,
defence, atomic energy ote., there will be no foreign
financial particip ti>n. 1In nther aeetnors, financial

participation is permitted on gel-ctive bagis.

The Indian planners felt that deve lopment of capital
industry is of prime importance when comparecd to
consumer industry. This i3 because the planners
rightly felt that as long as canital goods continued
to be import~d, the skills of the country cannot be
adequately developad. On th. other hand, there will
be continued depcndence on importation of capital

equipment from abroad having got used to brand names.

Development of capital eonds industry would mean
simultaneous deve lopment in variocus allied fields
of industrial activity. For exampl>, an industry
manufacturing locomotives led o development of
industries in grey iron f undries, steel fourndries,
Precisiun castings, electrircnl industricg, non-
ferrous metal industrics and the like. Deve lopment
of suwh industrics which are drawn up by onn prime
industry woulAd cause further development in other

ficlds such as minine, metllurgy and other ongi-
neering fields. It can thus be seon that develop~
ment of capital goods industry would cause chain
development in 21lmost avery branch of engincering.

The cxperiencn shows that it h-d boeon ey .
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As can be seen, unless the development in all branches
which ire oprned up by the capital goods industry is
sustained and maintained, there can be serisus conse-
quences. Sustinence »f development would mean

constant inputs by way »f capital, manpower etc. into
identificd tirlds as and when the need for the same
ariges. OCapital industry gencration would progressively

call for hirher and hicher investment in industry.

Such acecderated dove lopment of industry coincided
with daove lopnont in nther scetors of economy,
particularly in agriculture, calling for allocation
of resources. The development activity of capital
goods indvatry as explained carlicr, has got greater
gestation periods during which time no returns on
investments éauld be cxpected. Thus, massive
investments were gotting l1aid up with lesser returns
which has causcd an inflationary trend in the
Indian cconomy. Once the inflatinn et in, the
cost of every anput including development activity
increased beyond proportion with the result the
developnont itself became 4iificult, if not

impossible.

The country's exports for sustaining drvebpment were
not commensurate with the country's demand for

imports. The imports included capital goods, spare









I |10 &
3 TP
122

i” 3o

MICROCOPY  RESOLUTION TEST CHART




-

7.8

—9 2-

parts as wall as raw materials for production. It
my be notcd that thesc raw materials are finished

iidustrial products such as steel, plastics etec.

Such accelaratnd development would have to be
supported by massive investments and unfortunately
the resources available at the disposal of the
country wera woofully inadequate. Coupled with poor
agricultural production during this period it has
put tremendous strain on the country's economy.
Unfortunately, this has coincided vith external
allamitics like wars with neighbours. The econony
of thc country was not anble to withstand the
compounded effect of all these situations at one
stroke, leading to severe recession in thoe Indian
economy and the metal working industry was the first
victim and the last to recover. In the mid-sixties,
the country experiasnced the first ever pmst$-Independent
era recnssion. Orders for industrial machinery were
at the lowest ebb from Private Sector. Devel npmont
activitics of the Govn.rnment' got retarded consequent
upon non-availability of resourcos at its disposal.
This hns causcd further depletion, reduction in
orders for industrial machinery and machine tools.

The overall gloom in the industrial scene persisted

for 2-3 yaars. Slowly the cconomy picked up and
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simultnneously the industrial activity as well. When
%e economy vas poised for take-off, another war amd

the 0il crieis became serinus problams for the country.

However, thie time the wlituation wae nct as bad as
the previous recession. The Indian irmduetry had
built in iteelf enough resilience ard flexibility to
withstand and overcome such situationo. In faot, it
goes tn the cre=dit of Industry that these situations
were admirably mot with and therec was no lot-up in the
Industrial sctivity.

By this tima, the industry hns tocome quite matute
and sonsoned. The industrinl activity stablised the
level of operation which ia profitable and henoce
poised for greater roctivitien.
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CHAPIRR VIIJ
QUIDSLINGS FOR STRATSGY OF DAVRLORAWT

8. The country has lived through a phnse of developmant
programne gpanning o period of three decades. 1hia
veriod is marked with intensec devePopmental activity
eauring massive inveatment in Industry, Agrioculture,
iiining etec. This phase has aleo sesn two oconsecutive
‘recnsaiom vhen there was a serious slump in imMus-~
4rial nctiviiy consequent upon severe draughte and
reducad developmental effort primarily by Governmat
ard its agoncies. It has also seen tho catastropho of
high inflation to which the country has been a victim
along with reat of the world - both advanced and

developing.

2«2  This period is also marked with other developments
that have taken plsce in the country like eduoati onal,
‘ health, soientific, cultural and othnr aspects.

%3  The ny.thesin »f the overs.l performance .f the
courtry towards industrialisation onnnot easily be
mrede in isolation. It is also not practicable to
176late oach and nvery factor affecting failure of a
pariicula® avent of the recossion as the environ ie
veoy conplex. Neverthelesse, based upon the past
onparicnce some guidelines can be drawn towards the

gt=ategy to by adopted for development in the region.
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Some of thcec experionces would be rolevant to otner

developing countring similarly placed.

By far, the simplest deve lopmental activity for any

deve Loping country, Ind. 2 being no exception, 1s the
developnent df cnginenring industries. This may
encompass capital gnods, industrial machinery and
eonsum~r gonds. The oxact cholee will depend upon
various factors lil litzracy lovels, skill lavels,
availlability of fundo, national prioritiecs ete., none
of which can be ignored.

Given the onvirons, the davelopment »f suitabls
capitnl industry for manufacturc of industrial
machinnry, the types of which are required for prepell-
ing further industrial growth can be taken as a
nationnl choice for deve loping countrins in praference
to manufacture of consum-r goods. This, as a first
step. would holp generate employmont and create
wenlth potential. Simultneously, this would help
the country becoming an importer of processed raw
materiale from the position af being importer of
finiehed capital gooda. This itaelf is a wnlecomo
feature. In addition, the value ndded in tho country
would become much higher which, in effect, would man
grneration »f wealth and employmont potential.

Bmploy. ont potential would rutomatically mean
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improvement of local skills and talentas which is an
attraction for further industries coming up. Mors or

lees, this would set off 1 nhain reaction.

Generntinon of woalth would mean that there ig greater t
money nvaiilable than before. Such momey eould be

employed in further industrialisation cither towards

more capital goods or consumer goods or towards morg

primry industries lik~ iron and stecl.

Devclopment of primary industries and other metallur-
&ical industries should be undcrtaken with sranat
caution and restraint. In addition to adverse factors
like non-availability of the specific oreg, coking
coal otec., thrse industries perforce are massive and
congume almost all the resourees of ecountries,
Particul.rly, amill countries thus loaving little

capit.l for overall development.

Immedinte uree for develipment nf consumer goods
should be tompered with other factors. Whereag
development of consumer gnods on - larger scale would
create preater employmant, it comrg in the way of
pbrogperity of the enuntry as n whole as the fundn-
montal base Hf improved nkills of the nation and
productiom of wralth by manufacturing eapital goods

is not atrung onough. It is . fictor which is univeraal

with 1lmnt All the deve loping countrbs.
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However, development of capital gooda should be

taken in the correect perspective taking into acecount
varioue other factors. For example, the country lik
Indin, has gone in for manufacture »f jutc and teoxtilc
machinery in such a way as to kccp the équipment
fairly mydern and yet is not so sophistieated 18 to

cause unemploymont.

8imilarly, even with regard to manufacturce of metal
working machina tonls and industrial machinery in the
ceountry, cemphasis has becn 1aid on the manufacture of
a2 hoat of general purpose machine tools a3 well as
manufacture »f gpecial purpose machine tools. 1In

both thuse eases, emphasis has been on graater relia-
bility on bhuman factors than on sophisticated techno-

logy vhich invariably has got high import content.

Such factors as described above should be wrighed
carecfully by chooaing the correst and appropriate
investmont cither towards capital or consumer goods
in any other developing country. Cooperation in such
fields would invariably lead +to mutual inter-
dependence which is what the developing countries
should :xspirej(o. In a situation where active co-
operation exists among various developing countries,

1t can be sean that the market for any sophisticated
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products is at once very large '5hd this advantage

is available to almost all devoloping countries

wniformly. With markets becoming large, manufactur- by
ing technologies can be improved and a better equip=- o
mont to suit the specific rrquirements of the . ‘ )
devcloping countries could be manufacturnd md ; |
marketed. In effect, the situation would be what é
the advanced countries onjoyed for the past 200

years. This is a welcome feature.

». e P
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