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dechnological Innovgtion in a National Laborgtoxy

in Indig
A Case Study

*
Jhekhar Chaudhuri
o

Ihis paper gives o historical account of a major technological
innovation in India, The tectmoloyy was developed in a national
la.bora.i‘,ox;v and successfully transferred and commercialised by a public
sector co:r.po'ra.tion and promoted by one of toe state &overrments, This
paper focusses mainly on the managerial processess involved in the
innovgtion, The innovation process was found to be an extremely complex
one with a large number of organizations involved in it at different
points in time, fThe laboratory faced a number of problems as a result
of a high degree of uncertainty in the government's policy towards it,

a hostile external environment and a lack of credibility with its external
constituencies. The total innovation process could be categorised inko
three stages on the basig of the dominant managerial orientationg

(1) entrepreneurial, (ii) reactive-muddling through and (iii) Planned-
learning, The planned-) varning mode seemed to be superior to the other .
two. A number of factors associated with the managerial gctions seem to
have aided in the success of the innovation,  These were i (i) the
presence of a product champion during the most of the technology developmen
stage, (ii) continued support of the project by the Director—in—Charge

of the laboratory after the departure of the j:rod.uct champion, (iii) strong
commitment of the technology development team based on pride in indigenous
technology, (iv) effective relationships developed by the product

champion with the key decision makers in government, (v) close asgocistion
with the team of comuitted consultants for z considerably long period of
time,

Ahimedabad, This paper draws on his doctoral dissertation entitled,
"Acquisition and Assimilation of Technology in the tractor industry in
India : Phe Strategic Perspective'. I would like to thank Professors
I,K, doulik, K, Balakrishnan and G,R, Kulkarni for their comments and
suggestions on earlier drafts of the case,



(vi) supportive external evaluation by funding agencies at a laber
stage in the overall process, (vii) an organic linkage between the
technology de:velcpment and productionising stages provided by trans—
ferring the developmeni team to the manufacturing enterprises gnd
(viii) multiple lateral linkages with organizstions in government
which helped in a number of technology adaptation decisions during
the phase of commercialization.



1) Introduction

The increasing technological gap between tne western and developing
nations seems to be one of the significant causes of the widening economic
gap between them, Lhe less developed countries are not only much poorer
than the countries of the industrialized world, they produce with much
less sophisticated means the goods they use of sell, Many finished goods
must be imported. the technology used for producing the goods that are
not imported is mostly imported creating a fomm of unending dependence
of the developing countries on the industrialised ones, ‘This dependence
is increased because of the lack of capability of the developing nations
to adapt and assimilate foreign technology when it is unsuitable,

Many developing nations have attempted to build institutional
infrastructures to develop technological capability.,  For example,
India has placed major emphasis on developing scientific and technological
capabilities, The setting up of the uinistry of scientific Research
and Cultural Affeirs in 148, Council of wscientific and Industrial
Research (C3IR) and the Atomic Energy Commission during tne period
1248-1954, Defence Research and Development Urganization in 1458, Department
of Science and fechnology \Dal) and Hlectronics Commission and Department

of Electronics in 1971, were all steps in tais direction (1).

‘he Government of India's (GUI} support for science and technology
has beén based on the ".., faitn tnat somehow the infrastructure thus
built will offer tne foundation for growih of an indigenocus technology
base and will also hopefully assist in the abgsorption of imported
technology in a veriety of ways ..."(2). Research and Development in
India had been a virtual monopoly of the laboratories set up under the
Central Government till the beginning of the sixties (3, 4). However,

the compogition of the countrxy's total R & D expenditure shifted radically
during the sixties and early seventies,
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By 1965 the share of C3lR and industrial sssociations ﬁad fallen to

.70 percent, and by 1974 their share was less than = quarter; Yhere

was an sppreciable increase in the share of private and public companies.
But even in the beginning of the eighties there was still a dominance

of the Government in the R & D scenario (4, 2).

Of the total govermmental expenditure on R & D, the C3IR
laboratories accounted for o share of more than 40 (4). Ingpite of the
large infrastructure created by the Government its perfommance does not
seem to have been significant except for a few stray cases. Uf the
1726 processes developed by the laboratories under the C3IR by 1974 and
reported to the National Research Development Corporation (#RDC), which
is the sole marketing agency for the CSIR and other government laboratories
only 729 were licensed, W'ill 1977 there were only two technologies
developed by CSIR which could be considered significant — television
and tractors (4). Some of the reasons for this poor performznce as
pointed out by some researcuers are, (a) lack of market infomation %t
the time of selection of research projects; {b) little possibility of
econonic return from thne teclmologies developed \4); \¢) preference of
Indian firms for foreign technology (5); and (d) inadequate coordination
between different sectors of society resulting in the failure to develop

its potential for technological innovation (o).

One of the major successful innovations from one of the CSIR
laboratories was the Swaraj fractor. This case is striking because
of its suceess in the face of a number of difficulties which the
Central Mechanical Engineering Research Institute (CMERI) faced during
the process of development of the technology as well as its transfer
for comiiercialization. Some interesting case studies of this innovation -
have been done and reported earlier (7, 8). Both these studies,
focused more on the external enviromment of the organization directly
involved in the innovstion precess, The research peported here was
undertaken on the premise that there may be a number of useful lessons
to be learnt from this case by studying tne processes by wiich the



managements of the concerncd research laboratory and the techmoloyy

using commercial enterprises overceie the difficulties and made the

- technological innovation a SUCCESS. Phis research was undertaken

in 1978-79 as a part of the author's doctoral research entitled
"pcquisition and Assimilation of ‘Pechnology in the Iractor Industry

in India : The Strategic Perspective", (9). This peper describes

the process of development of the technology in the CMERL and its
gubsequent transfer to a public sector enterprise created to commercialize
it.

2) Conceptugl framework and rescarch nethodology

Dechnological innovation is influenced by factors in the external
environuent of the innovating orgenization ox organizations as well as
those intrinsic to theai. 'he external environmental factors uay be —
typically categorised into, \a) economic, \b) political, \c) social,

\d) technological, (&) warket related or competitive, () regulatory and
(g) physical or ecologicel. The internal or organizational factors may
be related to the, (a) goals, \b) leadership style, (c) resources,

(d) capabilities, \e) organizational structure, (f) infommetion flow,
ete,

Yhe framework of Corporape Strategy (10, 11) was used to study,
the innovation process. Corporate Strategy as defined by Andrews (10)
is': the pattern of major objectives, purposes, OX goals, end essential
policies and plans for achieving those goals, stated in such a way
ag to define what business the company is in or is to be in and the
kind of company it is to be'., Corporate strategy emerges as the result
of a match between the opportunities in the external environment oi the
organization and its strengths, capabilities and resources. This
framework according to Rosenbloom (12) provides an useful framework
for conducting policy research at the level of the organization. It
gynthesizes the perspective of the economists, who are predominantly
concerned with the external environment of ine organization and

organizational theorists who focus their attention on its internal environ



In the study that is reported nere =n attcupt was wade to map
the critical interactions of the technological laboratory with its
environument at different points in time during the process of the
innovation, It was felt desirable to describe the total process as
" accurately as possible to gencrate new insights from which lessons
could be learnt, ‘The focus of this study being on the managerisl
processes in technological innovation it was decided to rely on the
exploratory research methodology (13). %he objective was to gain
familiarity with the phenomenon and to generate new insights into the

processes,

The principal sources of data for tne research were the interviews
with senior executives of Punjsb Lractors Limited (PiL}, the public
secvor company which was created to implement the technology. The whole
design team which had worked onl/tractor project ot CulRL had been /the
transferred to PLL, hence no visit was made to CMBERI, The executives
interviewed belonged to the first two or three levels of the organizational
heirarchy.

In addition to the executives at PI'L, the author interviewed a
large number of executives in 5 other manufacturer competitors of PLL
and also one executive of a large {irm which had been the sole selling
distributor of an large competitor, The author also had the opportunity
of discussing the project with the then director-in—charge of CMERI who
had played an important role in the transfer of the technology to PLL,

A second source of daté were the company documents like
feagibility studies, detailed project reports, consulbancy reports,
corporate announcements, minutes of meetings, memoranda, R & D budgets,
correspondence with Government etc, A third source was the published-

literature.

The research was conducted in a nwiber of phases.  Firstly,

a pilot study was done, during which the author spent about 15 days at



PLL, The second phase consisted of studying the published literature
~ t0 gain an understanding of the tractor industry, its historiecal
development, various govermmental regulations enforced from time to
timpe, ete. The third phase of data collection wns focussed on
filling the data gaps and clarification of doubts.

Unce the cage gtudy was written it was sent back to the managing
director for his scrutiny to check whether it portrayed the situations

described in an objective wonner,

3) About CMuirT

The Cusil was establisned in 1558 at Durgapur in West Bengal
as one of the links in the chain oi national laboratories under the
C3IR, CmsRl's activities were to be exclusively devoted to design,
development and improveuent of umachinery and equipment, development
and improvement oi process tecnnology, and eveluction methods for
engineering products and meterials (13).

The preliainary task of building the infrastructure of the
laboratoxy took a considemsbly long time., EBven in 1962, the institute
professional staff was more science oriented rather than technology
oriented, In that year it had only two mechanical engineers, During
the period 1962-64 nr. G, 3, Chowdh:uy, the director—in-charge was able
to create several new research units related directly to industrial
problems, such as industrial design, welding, automobile prod.uctién and
refrigeration. This tempo was kept up when wr, M.M. Suri became the
director-in—charge in 1964. During the next three years collaborstion
with industry increased significantly. By 1965 it was organized under
seven divisions 3 (i) Applied Mechanics, (ii) Applied Science,

(1ii) Automobile Engineering, (iv) Heat Power and Refrigeration, (v)
Materials, \vi) Product Developument and Industrial Design, and
\vii) Production Engineering (7).



4) CMERI perceives and crestes s pajor opportunity

The story of SWARAJ tractor began in 1365, when the Fouwth
Five Year Plan was being fommulated, One of the projects for which
the WUl was thinking of obtaining aid from 3Sovict Russia was the
establishment of a plant for manufacturing a 20 horse power (h,p)

tractor in India. However, the Russians indicated their reluctance
to assist the project.

Mr, M m, Suri, the then director-in—charge of CwmERL was also
a nember of the delegoiion which visited Soviet Hussia. he felt
that the project as foxmulated had excessive foreign exchange content,
Also it envisaged the use of a large nuaber of Russian experts which
was not necessary given the capabilities already developed in the
country, He felt thet the idle capacities ot mining and Allied
Machinery Corporation (wauC), Durgapur and Heavy BEngineering Corporation
\HEC), Ranchi, two public sector undertakings could be ubilised to
ranufacture the product without substantial additional investment,
He also felt that the infragtructure and the capabilities already
developed at CWMERI was sufficient %o design an indigenous tracton,
Accordingly he suggested to the then Deputy Chaiman of the Plazning
soumission that his institute could develop an indigenous design of a
bractor that could be produced without any external assistance or cven
imported parts. This kind of thinking was extremely novel in these

lays when there were strong xeBophilic tendencies in the country in
Wl quartexrs (15).

At that tiwe, there was a feeling in Governuent, that India was
ery wedk technclogically and so it had to depend upon foreign technology
or producing most products, However, there wer¢ many technocratg
ike Mr, Suri who believed that Iudian engineers were second to none,

r, Suri began a crusade advocating the development of indigenous
echnology and was successtul in getting the governwent's approval
>r designing an indigenous tractor at Cutl, The thinking of



Mr, Suri s=nd his associntes, who were later to take up the project
was that Indian industry was essentirlly foreign collaboration based.
The diversity of the sourceg of technology imposed a great burden on

the ancillisxy industry.

A Counittee of Technical Experts (Cill), comprising representatives
of the industry, agricultural universities, fammers and the Iractor
Training and Lesting 3tation (#U'iG) at Budni was constituted in 1965
at Cutltl for directing the design team. When asked by the author,
why the planning commission supported the project when everywhere there
wag a preference for foreign technology, the managing director of riL
Mr, Chandra siochan, the erstwiiile leader of the design team at CuBRI
replied that it was because of the persunsgive siills of Mr, Suri that
the Flanning Commission agreed to allow them to go ahead.

The design team consisted of two productlon engineers, two d.es:.gn
engineers, an industrisl engineer, a foundry expert, a metrologist and
two automotive engineers, At the time of their joining the team they
had almost no industrial experience. ‘The team wes very young, In
an intervie?: the director—in~charge, who took over after Mr, Suri
left CMERT said that the lack of sound production experience could be
gauged by the fact that the team found it difficult to indicate the
‘various machining tolersnces on the production drawings., Howevex,
he mentioned that the team was highly motivated and devoted to its
task, Their determination helped them learn fast from their wistakes.

5) Development ot Prototypes

The design team undertook intensive studies in the comparstive
werits of design of various tractors manufactured in India with foreign
technologies, CihRL's objective was to engineer the design specifically
for the Indian environment and =lso compete in tems of features,

efficiency and effectiveness with the very best model,
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Tue designs were developed in such » way tant cspitel investuwent in
plant and equipment for producing the parts was miniimm, Mr. Chandre
-Miohan, gave the example of sheet metal and engine casting. {ooling
investuents for tne Sweraj's sheet metal work was about {5.10,000 whica
could be made in % swall units with about l.1,00,000 oif investuent each,
In contrast, in the industrialized countries because of the need to save
on labour, the minimum tooling investnent was fise5.0 million and plant
}anestments of Fse 10,0 willion. Bwaraj engine castings could be

_ mazi\zfa.ctured in foundries witil total capitsl investments of Rs.C.H million
whereas in the developed countries because of the thin wall of the
castings to save an naterial cogts, the higher level of technology
required »n investment larger than fs. 100.0 willion, Cubil's design
was engineered around technologies, equipment snd machinery nwvailable
with potential suppliers in the country to avoid further investuents

as far as possible,

6) ovation in Product “echnoloey : Uverconing the Patent Sarrier

The Swaraj 20 H.P. tractorforiginally designed around a 4~stroke /was
“two cylinder , sir—cooled engine that was already being manufzctured by
the Kirlosker Group of companieg in India,

Avallability of hydraulics was considered to be a major
requirenent of a good tractor, Providing 4 sophisticated systea with
amtomatic draft and position coatrol of iwplements without infringement
of the existing patents posed a probleu, The Cuksi]l team successfully
developed an original single lever autonatic depth—cum—inplement control
hydraunlic gystew, which is covered by CuiskI pstents in India, U.k.,
Japan, west Germany, U.3.4., France, ¥Yoland, and Yugoslavia, All
known tractor nydraulic systeus in the world ewployed two or wore rauote
control levers for controlling the working of the hydraulic systei,

The PIL executives clained that the Swaraj wes an iuprovement upon the
exigting design concepts. The entire control could be effected by a

single lever which enabled (i) easier training of fammers for



handling imblement operation efficientdy ~nd (ii) which reduced

- ehznces of confusion during operations.

‘ The pi'ototypes were exbensively tested on test rigs egpecially
desizned for the purpose. During tie period 1967 to 1971 prototypes
were tested at CMERI on test rigsy field trials snd perfomsnce [ond
evalustion wns carried out =t the 45 Budni, Punjab Agricultural
University, Ludniana and U.P. Agricultural University, Pant Nagar.
Testing at Ludhians and Pant Nager not only covered the universities

but also nearby farmcrs.

Initially there were a number of technical problems ag could
 be expected. However, the learing from each prototype was |

" incorporated in the subsequent designs and by tne middle of 171
the director of Li05, Budni cleared it for production.

1) Swaraj on the edge of nowhere : Uhanges in situational context

and the lack of impetus

while dr. Suri was advocating the cause of indigenous technology

the then inister of lndustries of the GWI wr, W,N, Singn concluded

an agreement with /s, #otokov of Czechoslovakia to prepare o detailed
project report (d.p.r.) for the menufacture and assembly of 12,000

Zetor 2011 tractors and some agricultdral implements for a plant to be
established at Rammagar (7, 14). This d.p.r. was submitted by

$/ s, votokov in March 1967 involving a capital investment of about

Rs. 325 million (14). Originally CLiRI had obiained the financial support
of a private sector company for developing prototypes but when it backed
out it had been expected that the MAMC a public sector undertaking at
Durgapur would be able to undertake the tracior project with the
~addition of only some balancing equipment. But during 1967-1471, a
period of industrisl recession in India, wAMC suffered financial losses
and hence it also withdrew its support to Swaraj as it did not went
{0 take any additional risk.
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At this time the Hindustan sischine Yools Limited il ) now
a very well known public sector wndertaking, was exploring diversification
opportunities, CMERI gaw some hope of reviving Swaxraj through i1ts
transfer to Hul, . FHowever, the National Industrial Development
Corporation \WIDG) a public sector undertaiking, which was as<ed to
evaluate the Sweraj desisn and the foreign one (motokov), recomaended
the manufacture of 12,000 Zetor tractors of 25 h¥ at the rinjore works
of Hui', tous dashing Swaraj's hopes of being comsercialised.

Yhe oawara] project secmed to fizzle out wi'tnout any support of
 the Government. The Planning Lomuission newmbers who had shown
interest when sir, Suri had wade the propcsal also had left by 1969,
sr, Suri, who hnd spearieaded the project also had to leave in 19637

on account of some intermsl organizationrl probleis.

8) Revival of Swaraj

fhe Punjab State Industrial Development Corporation Limited
.deIDCL), a wholly owned mder‘l';aicing of the Punjab Governuent, set up
in 1966 to promote medium and large sized industriesg in the state, was
now approached by Cserl, <The PoIDCL had been fauniliar with the
Swaraj from the tiuwe of the field trials in Punjab, but, according to
Mr., Chandra lichan, it n~d not shown any enthusiasn towards Swaraj,
probably because of the perceived risks associated with it, It wes
the first wajor product oif indigenous technology and it was till then
only a prototype wodel, However, tite Cimkl tesu iupressed £oallll and
convinced it of the potential benefits thnat would accrue to Punjab,
the £31DCL, having been convinced by the arguments of the CrlRl tenu,
promoted the £IL on June 27, 1y70 at Chandigarh,

Y) Pechnojogy Wrpnsfer frow Cmisdl to £1L

Yhe know-liow and technology developed by CmBiI was licensed to
PsliCL through the Wational Research Development Corporation \WRDC),
a public sector undertaiing responsible for licensing of all
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'teéhnologies developed at the national lavoratories, 1he conditions
were 3

1) Rignts to C5li's Indien Patent dos. 115114, 115113, 116257 =nd
' their corresponding patents in Uaod, Ui, west Gemiany, France etc.

2) Right to any further developuenbal work done by CulHI on the
Swaraj tractor =nd first options on work in a field allied to
tractors,.

3) R royalty of Ze on the net ex—factory sales price of the tractor

excluding major bought-outs like the engine, tyres, tubes, rinms
and electricals including dashborrd instruments-iion would be
paysble to NRDC for a period of 10 years.

4) A royalty advence of [s.1 lnkh to NRIC to be adjusted
subseguently.

For the implementntion of the Swaraj Yractor Froject at PLo,
the PSIDCL obtained the services of the CulpRY tractor design tesu,

Dr. A.K. De, the then director—in—charge of CiukiRI zgreed to second
them to PLL on lien as he realized that the success of the iamplementation
would depend greatly on the motivation and dedication of the people
involved. dhe Swaraj project being the first indigenous effort in a
relatively couplex field with strong ‘_c:ompetitors already entrenched

in the market with t’neir_foreian brend ianges was expected to face a
number of problems, ‘hese could be overcoue only by = couuitted

teasl of people and tne Cm¥nl teau had becowe well known for their
steadfast cheupioning of indigenous technology 1row 1965, Ihey had
relentlessly pursued the objective of developing Swaraj in the iace of
frequent frustrations and heavy odds for six years. Also this tean
had become familiar with =1l the techanical details amcn of which could
not possibiy be docunented. Hence by transferring the team to Pri,
the technological cspability was also transferred.
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10) - Productionising the prototype model @ Role of the consultant

In the initial negotiation between Gkl and £udDlu ohe iormer
indicated that the major responsibility for translating the developmental
know-how into mass production technology would have to be taken by the
latter, |

It wes recognized that the developuent of production tecinology
for Swaraj would require experbtise of high celibre in styling, Jig and
tool design, wanufacturing stores and procedures, production planning
.snd control, material manaxement, plant layout, etc, fwo slternatives
were available to Priy (i) appointment of reputed congultants who would
. provide the composite engineering services, and (ii) building up Plh's

own. cadre of experis.,

Phe second alternstive was dropped after detailed consideration,
when it was recognized that full-time services of experts of the calibre
required would be extreuely expensive. It was then decided to use the
. services of some reputed consultents for the purpose. Accoxdingly
PSIDCL approsched iifs, i,in. Suri & Associates (P) Ltd, New Delhi, a
congultancy fima founded by ir. i,d. Suri, the former director—in—charge
of CiBRI under whose leadership the tractor project had been initiated.
In fact Mr, Suri had continued to crusade for building support for
indigenous technology and particularly Swaraj even after leaving
GMERT, This fima was given the responsibility with efiect from
September 1371 for providing comprehensive engineering services during
the period of construction and gix months of production tnereafter at
an approximate cost ot fis.1.4> million, which was considered by Pii's
manegement to be wuch less than wiab ocher consultants would have
charged, An sdditional responsibility given was for the training
. on the job of the original design teau as well as other engineers

" in all aspects cf project execution, production and managenent.
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11) Finsncing of the project

fhe detailed project report was cowpleted by sarch 1571,  ¥he
next problem was that of financing the project, “he Failwu and PlL
gpproached the Industrial Development Sani of Jndia (lDsl), and other
finaneial institutions., Lhe fact that they had received a lukewarm
reception from various organs of tie Government made it difficult foxr
the new cowpany to obtain financial resources. Yhis difficulty secumed
to have been instrumental in driving them %o reduce project costs
considerably by adopting novel concepis in building design, foundation
for plant and machinery manufacturing processes, etc, , which we shall see

later,

The PLL submitted a projeét {capacity output of 5,000 tractors
in 20-30 HP range) with a capital cost of about ig.3.7 crores (lable 1).
Phey had planned a very high percentage of (80 per cent) boughouts with
only 15-20 per cent own manufactured components in order to reduce the
capital cost of the project. The expected project costs were excep-— '
tionally low compared t0 most tractor manufacturing programues,  Flant
and machinery costs could be kept low by ensuring high utilisation rates

of expensive machinexy. In the words of the Managing Director of Prh i

"A very critical cqptribution of indigenous
technology is the in-deptii flexibility wnich

it provides co the design group to adopt/innovate

to bring down the costs keeping local conditions

in view., “his flexibility is furtiher increased

by their indepth knowledge of the production
pProcesses, We have in our own case changed

designs of components to cut down capital investments
any mamber of times. Complementerity of the
production group has also shown inense flexibility

in selection of machines and stretching them to



LABLE 1

swarai Lractors s Project Costs

{ise wmillions)

Details Expected Actual
(arch 1972) (April *74)
Land 1,162 0.985
Buildings 2.252 3e4d5
fland and Machinery :
a) Iuported 50191 2.135
b)  Indigenous 15 426 150457
echnical Knowhow 2.075 1,640
Miscellaneous Assets 0. 781 2,007
Prelininary Expenses Lo 4B0O 0. 583
Pre~Upecrative Expenses 5.050 5. 187
Provision for contingencies 2, 300 -
wapgin for Working Capital 4. 287 5. 157
Total 57,002 35.916

gource : V.V, Bhatt, “Ducision biaking in the Public Sector
Case Study of Swaraj Lractor," Beonomic pnd Political wWeekly,

XKIIT (21), (iay, 1978).
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MASTRAFIIN, APMEL. 47
the lisits of their capabilities %o conserve
capital, a scarce comuodity in a developing
country, e are perhaps tne only unit in
the world wierein specizl purposc macioines,
which sre nomualliy tooled up tor tne prodaction
of one or two coumponents, have Leen stretched
out to lLisndle 4 to 9 components, uur utilization
of these sxpensive ablas had 100 utiiization
at production levels of 4000 =znd as we proceed
iurther to higher production levels, we will
keep on zdding abtas, Capital investments
for us will always be sade as the wmerket demands
higher production levels (15).7

The ¥51DCL was agreeavle to contribube at the most 10 per cent
of the project cost, while the IDBI's rule of thumb was that the promotexs
should finance the project atleést to the tunc of 15 per cent of the
total cost through their own resources. ‘Lne PLL team suggested that
Punjab Government and G, S, Atwal's*combined shareholding would satisfy
ID81's conditions, However, complications arose when 1DBL took the
decision that ,3, Atwal & Co. had to be dropped. 1L was not agreeable
to G.3. Atwal's becoming the manggj.r:g director of the compeay, a '
condition laid dowm by the latter for his equity participation.
However, IDisl's top managewent was extresely iwpressed by the gquality
of the dp.x., the motivation and dedication of the tean, It took
thew on¢ year 0 finally decide to conbrioute about Y0 per cent of the
project cost in collaboration with other finencial institutions, In
Yebruary 1972 PUL wes infomaed that IDBI in collzboration witih lndugtrial
¥Finance Corporaticn of Indis (1¥Cl), Industrial Credit and Investaent
Corporation of Indie \1CICI), Liie Insurance Coxperstion (L1C), and

*An entrepreneur located by the ¥rL team who was willing to becoue
a co—promoter,
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Unit Trust of India {UfI)} would provide the funds in the fom of
equity and long tern loans. ithe WUl also tovk the decision o
participate in the equity capital of PLUL to tae extent of fg.0.85

million.
12) Project Implementation

The 1DBI, a major partner of PLL was very iapressed with
the perforuance of the project on various dimensions ¢ meeting
target date of completion; keeping within expected project cost at
a time of rising material prices, raw materinl shortage, financial
stringency; and reaching full capacity in the expected time {see
Table < (8),

LABLE 2

Some Performance Indicators

Expected Actual

Capital Cost (. @million) ' 57,002 . 25,916

Gestation Lag 105 weeks 105 weexs
(warch 197< to (March 1972 to
sarch 1974)  sarch 1974)

Uutput/Sales of Tractors (Hos.)

197415 1600 955
197576 5500 2242
197671 4500 5196
1977-78 ' 5000 4003
Uperating Profit (js. million}
| 197475 - 3.656 - 8.82
197516 - 0.320 + 0.57
1976-77 1,761 +11,89
1977-78 2,702 " +13,34

This was achieved through management sction in various areas as explained
by the Managing Director,
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In Punjab Lractors Ltd. \»riu), coapletion
within project estimates was a total comnitnent,
fhis comaitment in a situation where prices
gtarted rising abruptly at an alaming rate,
inspired us to explore every conceivable

avenue towards cost saving in all aspects of

the project ...

Po save on construction costs, FilL adopted a large nuubexr of
innovations in building technology, sowe for the first tiue in
industrial construction, even thougn all these technologies had
been proven extensively in other fields of civil engineering, HSome

of theia wexre 3

i) Use of under—reamed piles for foundations through the help
of tne Central Suilding Hesearcn lnstitute, which reduced
foundation cost by 50 per cent,

ii})  DLarge panel suspended besm, thin section - R.C.C. walls without
foundation — a tecimology developed at CuERI,

iii) Upen web steel structure — again » technology developed at
CuifRT

L
iv) S0il stabilised undersoling of heavy duty floors and
internal roads.

Once the project got commissioned, the one gual uppeniost
in the mind of the wanagement was to reacn full c¢=pacity utilisstion.
Some problems arose in reaching this target were

1) Development of reliable vendors to cater to the very steep
production growth curve,

2) Technical probleams on the product

5) sanufacturing problens,
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12.1 Developuent of Reliable Vendors

By 1978 PLL had developed about 125 ancillary tnits out of
which 60 per cent were prowoted st the specific instance of Pfu, the
remaining 40 per cent being those existing in @iaall units which were

located and given support to manufacture Swaraj components,

Uut of the 750 couponents, approximately 60 were wade by ril,
The lergest single itea was the engine {about fs. 14,000 or 25-30 per
cent of the retail price) which was bought frou sirloskar in Pune,

. Approximately 50 per cent of the components caie from large
scale enterprise, Laxrge components like lyres, Yubes, Batteries,
wheels, Kadiators, Clutch, cauwe from suppliers all over India. vut
of 125 suall and mediwa scale enterprise supplying components to
PIL, 40 were within 1 sm of the plant and another 40 were located in
Chandigarh. Proximity had several advantages, ease of communication,
better quality control, and greater continuity in supplies, some
502 of PI'L's couponents by nuuber came from such enterprises, although

in rupee value the surll and medium scales share was much less.

Initially PIL found it difficult to convince potential vendors
to take up manufacture of 3waraj components, It seecned that the
ancillary industries considered the owaraj project a risky venture to
agsociate with, So during this period PIL started maﬁufacturing a
large number of components within its own premises to soueliow increase
production, Production facilitics had been planned to wanufacture only
70 to B8O couponents; when it was utilised for mnanufacturing several
tines this number, the produciion of complete tractors was naturzlly
small. A geparcte vendor development cell was created, which
reported directly to the mansging Director, Its role was to develop
entrepreneurs frog fresn englnecring graduates in order to mect
couponent requirement of agn incressing production volume., In 1978

Pil received the AS3uUChAW AWARD for ancillary promotion,
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-12,2 Copins with Product snd sianufacturing Probleus

o cope up with beething problems on the product, a Product
Servicing Uroup was created. It reported to the ilarkebing Managex,
and worked in close coordination with R & D, Later it was brought

under R & D,

I'he assumptions of 90 percent machine utilization and J0 pexcent
operator efficiency wiich had been made witiile planning for focilities did
not come out to be correct and belancing machinery had to be purchased.
Also third snift working had to be introduced. Third shift working
had its attendsnt problems of poor discipline and low efficiency.
Experienced workers could not be recruited as salary bills nad %o be
kept low. slachinery selected were more of uhe general purpose type
which required high operator skill, which could be developed only over
a period of tine, Special jigs esnd fixtures nad to ve designed to
de-sikill the operations.

13) Developing a mMarketing Strategy

By 1974 the tractor industry wes in the widst of a major
depressiomn. In addition there were 11 manufacturers in the fray, which
had resulted in the market's transition from a seller's to a buyer's
one, PPL faced a challenging task in marketing Swaraje. When PLL
began its effort in the selection of dea?Lers, the factory was still
under construction and prospective dealers were doubtful about the
company's ultiumate success, FPiL's management realised that, in 2
competitive market, product performance, product qualiity and reliabilivy,
and easily accesible servicing facilities were critical dimensions,

which would dictate customers' decision~making.

Pi'L, did not begin lining up dealers until the end of 1975
and the beginning of 1Y74. By mid 1975 it had 19 dealers in a 200
wile radius of Chandigarh, By the end of 1975 it had 60 dealers and
at the end of 1976, 80 dealers spread as far as Patna on the easst,



Baroda on the west, and dyderabad and Guntur on tihe south, Uut of
the roughly 10,000 trectors sold by wid 13978 over 80 percent had been
gold in Punjab, Hexyana, Delhi ~nd U.ZP.

wien the tractor market was very tight in 1¥75-7o and 1976~77,
PLL begen experimenting with incentives to dealers, If a dealer sold
over 100 tractors a year, ue would get n seven—day p=id vacation in
Kasair, It nhe sold over 150 tractors he would get » ten—day vocation
in Goa. During tight condition PirL began exploring diversified uses
and outlets for its tractors — as "rord westers" for transport and
haulage, without the hydraulic lift - for f5.2,500/~ less. PPL was
also exploring the use of the tractor as = hydrsulic 1lift platfoma for

fixing street laups, electric transuission lines,

PiL provides » one-year guarantee on its tractors, Most other

tractors ¢arxry only a six wonth guarantee,

Servicing is ofcourse critical to building up a satisfectory yTOoUp
of customers who in turn are a product's best sslesman., PUL has. three
gervice centres with personnel and dealer coverage indicated in inble 3
below, PIL's goal was to develop = total service network wnich will
wean that no tractor is out of couwission more tnsn 24 hours,

e,

LABLE S
Swarsj Service Centreg

Centre Dealer Staff
' Coverage
Chandigarh 52 24
Lucknow 29 6
Bnopal ' 19

PLL was also trying to establish auxiliary service centres in small

tovns.  PiL's dnput would be to provide training for the mechanics,
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the Direetor's report for 1976 stated 3

Lo cater to a larger market spectrum the product range was
enlsrged in Noveauber 1975 with the introduction of a new %5 HP tractor,
the Swaraj~755. Swaraj—i{25 has been developed by the company's own

R& D and is again 100 percent indigenous.

Some of the key dimensions of Purl's marketing strategy were i
i) intensive marketing, (ii) limited introduction of the product and
slow extension of distribution to keep control on the product, and
dealers and give close nttention to the customer; {(iii) servicing of
customers by PIL's own group to give proupt and effective service;
iv) maintensnce of uniforuwity in product performance; (v) creation of
a product servicing group under R & D and c¢close associstion of R« D
with all aspects of marketing to enhence R & D's sensitivity to the

needs of the faxmers; (vi) repid product diversification (16).

14) Resegreh and Development

R & D received importance in this coupany from the very beginning
as brought out by the following statement made by the R & D manager s

We strongly believe thait for our country to develop at a fast
rate, Indian R & D is a wust and products suitable for Indian conditions
and abt suitable prices cen best be done by Ra& D in India, ‘Lhe
founding of our company has been on the basic principle itself.,  Uur
compa,ny started with the purpose of using indigenous desgign for
mamafacture and consequently R & D was set up at the start of the
coupany, '

Ihe tool Toom was the first block to be comnissioned on
August 16, 1972 and from Uctober shift working was started for
manufacturing jigs and fixtures, The R & D department of the company
was started from the very inception of the company, The tool room
facilities were shared by the R « D departuent for developaent of
prototypes,
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the asctivities of the R & D deprriment were determined through
meetings between the managing director, the R o« D manager, and marketing
MANAZET, liany of the new product ideas ceme from the mannging director
niwself.

The R & D expenditure shown in fable 4 wag quite small compared
to that of the larger firms in the industry. However its perfommance

was extremely goods

LABLE 4
HoD Expendivure (g, millions)

Tear Capital Recurring
197574 0. 500 0,126
1974=75 0. 050 0. 565
1975-76 0.052 04394
1976~77 0.080 0. 047
1977~18 0. 100 0.510

Of the 7 projects that were finolly taken up, five were complebed,
About 80 = Y0 percent of all the new products developed by the R & D
department had been commercislised z:nd. all the products manufactured and
marketed till the time of the study were their own. Manufacturing
started towards the end of 1975 with Swaraj 724 the 26.5 h.p. tractor.
Inspite of »1l the tremendous teething problems, non~availability of
supplies, quality probiems of the ancillary indusiries etc,, Pi'L came
up with a new tractor model, the Swarnj 755 in November 1973, which was
also a 100 percent indigenous tractor. By 1478, the economy model,
the Swaraj (18 h.p.) model had been test merketed,  Regular

commercial marketing was comuwenced en Uctober 5, 1478,



Ine success ol the R « D department could be attributed to che
_ organizacion's comumitment to it and the close integration with other
involved departments, fiven at the design z2nd development stage, the
R« D groups met witih the production, industrial engineering and other
technical groups to reach sn understanding on the basic parameters.
Though the R & D department did not have its own facilities, it was
able to feed the company with a number of new products in a relatively
short period of time. The company was not in a position to spend on
capital equipment for R & D because of the paucity of funds but by
proper coordination the tcol room was utilized both for proitotype
developmeni as well as manufacturing tools. In situations which were
conflicting the managing direcior himself gave the priorities regarding
scheduling of the use of tool room facilities.  This policy helped
in svoiding considerable capital expenditure.

The major strength of R & D department wes its people, It
had about 15 engineers, a few with  wmaster's degree in technology
and about 20 techmical support staff, <LThe department was organized
on » project basis. I'he depsriment recruited people with previous

R & D experience or fresh frou college but not with any other experience.

Quarterly review meetings were held to evaluate the progress
of the projects snd once the go-ahead signal was given 1o Lhe departaen
ior developing a new product the R & D manager was given full freedom

to use all resources to meet the tiie target.

15) Analvsis end Discussion

he process of development of technology in CMERT and its
subsequent transfer for commercislization to PirL could be looked at
from two vantage points, (i) frow the perspective of the management
of CHBKI znd (ii) from the perspective of the public policy maker
in Government,



the focus of the case study has been more on the actions taken by

the management of Cumwuddl and later Pil, Very little data was collected
on tne processes of decision making in tite various Lovermmertbal bLodies
and their interrelaiionships. What has been revealed about governmental
processes has Leen through the understanding of the impact of management
actions taken by CubRI or from tine response of the government to them,
‘fhe case study was almost entirely based on information collected from
interviews of PiL's executives and those of other competitors as well

as secondary data. ‘Though the author did visit the Directorate General
of Teclnical Development — a govermment department, the data collected
from there was not very significant, Given these limitationms, the
analysis in this section would be restricted to iihie managerial procegsess

involved in the innovation process.

15.1 Nature of the innovation process

Lhe innovation process as described in the case study seeus to
be very complex, [The overall process could be described as a process ofi
"muddling through" very similar to that observed in a study of governmental
decision making (17).

However, on closer scrutiny it seeus inappropriate to give that
label. the initiation of the project reguired great vision on the part
of Mr. Suri and an ability to sense the external environment and
integrate considersbly diverse infomation to perceive the opportunity
and then convince the governmental machinery to aliow Gkl to undertake
a major project at = time vhen the organization was still in its formative
stage. As we have seen earlier Cubil's credibility was very low. The
C3IR was a relatively new organization and there was a pervasive
preference for anything thot was foreign, Ti11 then CEkRI had taken
up relatively small projects, In such g situation the tractor prcject’
was a very big step and could be described as an “entreprencurial’ (18)

decigion as the part of Culid's management,
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Once the decision to undsrtake the project was taken the
eharacteristics of the total process seciled to changes, he private
company which had prouised to support thie development of the prototypes
backed out because of its own problems,  So Cwukl seavcined oub
another potentizl client which alsc backed out after somet e, At
this time CWERI wags in a very difiicult sivumtion, Initiaily hopés
were Tamised when il siiowed intcrest bub agein when w1l recoumended
the foreign technology there was great uncertainty regarding the
fate of the project till Cuwill could convince PalllL to finance the
project, U'ill the tronsfer of technology to Pk toox place (bl
extiibited a resciive behavicur, 1t responded to a nueber of crisis
situavions, 1he reasons couwld be tnat Cuwsnl could not possibly
gauge Gthe financisl condition of whl in advance or it could aol
predict what recomuendation NIDC would give., Yhig part of the

innovation could be tenrued as s "muddling through" process,

However, once the techmology was transferred to ¥il, the
saie team wiich had been trensferred to the new company exhibited a
greater orientetion towsrds systematic planning of their activities
witn a longer time horizon, Though taere were many deviations from
the original plan for example, (i) addition of balancing wechinery,
(ii) changes in building design, chc. to reduce capital investments,
{iii) change of product wix, there was a pro—active stance in the
management actions, After the technology was transferred, the PLL
teanm designed their functional strategies keeping in view the
environmental déveloPments and tnéir resource position. Hence
instead of designing a manufacturing pl=nt of the capacity of 10,000
tractors per annui PrL phased its manufacturing progranse sc that the
earnings from the first phase could be used to finance its growih and
product diversificmtion, Vtner instances of the pro—active stance
of the PUL tean in Ths post—iechnology transfer phiase were,

\i) their convincing the WI to exeupt then irow excise duby of
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10 percent to off set its higher input prices of douestically bought
components frowm 1¥yH to Y77 for a peried of @ years, (1i) taking the
decision to manufacture all the components wittin its own premises
temporarily to build credibility vis—z-vis potential supplierssy

{iii} introducing 2 more tractor models by 1Y78 based on R & D

starsted at the inception of PiL ete, The latser part of the innovation
process showed that the PUL team looked at envirormmental opportunities
keeping in mind their strengths nnd weeiknesses, Though the business )
strategy of PUL was designed with a fairly long teim horizon., Yhey
adapted fast to envirormentsl changes, which probably shows thai
perhaps in their analysis contingencies had besn considered which
helped them to respond fast, The post—technology transfer to PLL
stage in the innovetion process could be described as a planned-learning
process (1Y), <LThe adeptetion resulied from the learning/new knowledge
during the implementation process.

Hence on the basis of the dominant Banagewent orientavion, the
total innovation process could be broxen up into, (i) entreprencurial
stage, (ii) reactive, muddling through stage and (iii) planned—
adaptive stage,

15.2 Heggons for problems faced by Cuiwil

‘fhe case of the Swarsj sractors project reflects the xinds of
problens any research laboratory in = developing country would face,
Colll was in its formative stages at 2 tiue when the country was groping
in the nation-building process. Mr. Suri bhad to crusade to secure
supperi from its externsl constituencies, CriRI's problems were.
exacerbated by a nostile environment and lsck of externsl credibility,
However, the dogged deberuinagtion, persuasive skills and the network
of relationships with key persons wnich Jir, Suri had cultivated
helped him to secure support of Government.
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An important factor to be noted is the fact thet the opportunity
wa.s not presented to Mr, Suri but it was perceived and created by him
when he nappened to be g member of the delegation sent by the Government
to Soviet Russia,. fie wos aware that 2 certain private secior firm
wished to diversify snd that a certein public sector underiaking had
idle capacity. A1l these bits of infomation were nicely fitted into
his arguments for designing and producing an indigenous tractor when the
country's balance of payment position was not good. During this stage
CuBERI's relations with external constituencies seeied to be managed

guite well. However, troubles began only after this stage was over,

At the time CMERI took up tie itractor project, its existing
technical, menagerial and financial resources and capabilities {vere not
appropriate for the task, The tractor was.not s new product in the
country, bany thousands had already been sold by dealers of imported
tractors and also indigenous manufacturcers wno produced tihem according
to their techmical collaborators' designs, However, for Cwbki it was
a2 novel task. It had never tackled such a complex technical task.

It required superior engineering skills, which had to be developed on

the job. A project of this size and complexity nad not been undertaken
by any of the CSIK laboratories related to the enginecring industzy.

Nor was there any experience of\'industxy—laboratory collaboration on
suchh a complex task, By undertsking a project, which did not match

its resources and cgpabilities, CuBRI externalized its locus of control,

It had to depend on external funding to a significant extent,
Though the privete company had initially promiged support it withdrew
when its performesnce declined, Developments in the external environ—
mental context had an adverse lmpact on the project. sifiC, which had
initislly shown interest o2lso witndrew when its performsnce also
declined, hen Ml showed interest NIDC recommended foreign tecnnology.

Thig kind of gituation resulted in considersble strain on the
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organization's members. It was o very frustrating experience,
However, the tean members did not desert the organization even though
industry could offer more lucrative jobs, This was pernaps because
of the ability of the top leadersiip t0 sustain their zeal and
determination through/certain senge of pride imbibed in trem. [a

he successive loss of support from poteantial clients because
of their poor performmance and difficult finsncial situation probsbly
points to an inadequate sppraisel of the potential client's ability
to undertake the project, It is possible thet a good strategic
analysis of the client could have given warning signals to Cmwii in
advance whaich could have resulted in a better response than the reactive,
mudcling through type of action, WIIDC's response also could have
probably been predicted, uwlIDC's task was to evaluate the two technologies
(i) Swaraj Practor design ~nd (ii) sotokov's technology. The latter was
a proven technology and o large number of imported Liotokov tractors had
already been sold in the countxy. The formers were quite setisfied with

these tractors,

On the other hend Swaraj was a prototype model, it ned yet to be
productionised, ‘lhe market did not know it. Jne could a priori
argue that there would be some market registance to it becruse,

(i) it was the first indigenous product of its kind, (ii) it hed no
brand iﬁage, (iii) fansers would prefer n proven and relisble product
wnich could give tinem good service during the snort period between
harvesting and the new sowing sesson, (iv) and it could be expected
to have technical problems initially.

Hul' had become the pride of the public sector in India, because
of its superior overali perfonuznce. it toerefore wanted to diversify
into 2 prbduct line wnich would help in earning some .oney to wipe
out the losses wnicn they had started maxing in the mschine tool

business in 1767. Therefore for WIDC, the choice was very rational,
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Hence it said that Swaraj would require » few years to earn vrofits foxr
Hul' wherens the foreign technology would help it to esxn profite from the
very beginning becruse initially completely knocked down (ChD) packs
could be imported and assembled in India and sold in tie markot.
trnduslly tne import content could be reduced. For al the choice

was clearly tae second option. Also perheps in tneir . reat zeal tne

Ciisil tesm became bechmicelly overambitious,

Phis seened to result in tneir giving litele weightage to
marketing considerations. the original tractor design incorporated
an oir-cooled engine, which was thermodynamically more efficient than

an egquivalent waler cooled one.

But a few years before PIL osme into being one of its competitors
and now = very well known trnctor manufacturer had suffered a bad
image because of tecimical problems with an sir—cooled engine driven
tractor which tiey had introduced in tne market. PLL was aware of
tiis, but still it had decided to go ahead with an sir—cocled engine,
tiowever, during negotiations with PoiDCL one of the latter's senior
officers told them that as such they had to overcome the market
resistance o0 indigenous technology, hence opening up another front by
trying to market an air-cooled eng\u:.ne did not w=ke good strategic
sense, This comuent st the late stage, probesbly sometime in 170,
convinced the PLL tean that it would be better to attack limited
fronts at a time and hence they changed the design. Their lack of
sensitivity to marketing infommation in tne initial stage of the
innovation process indicated by tae fact thnat though they started
operations with the Swaraj 724 (£6.5 h, p. ) they caanged the product~
mix completely within 2 years when tney realised that the market was
willing to psy sbout fs. 4,000/— more for a 35 h.p. tractor whereas the

associated cost incresmse was about tis. 2,000/-,
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It is interesting to note tont different orgens of the Government
bennved in diiferent weys, some supportcd Swaraj, others went against it,
Thougn the Plenaing Commission supported the project, the minister of

Industry did not,

'i!hough one would nnve exgected the Planning Coumission snd the
Ministry of Industry to work in unison it did not happen in sctual
practice. Here comes the role of porsonalities. It is possible that
the Industries winister believed in developing indigenous techmology
but periinps not at tue cost of current menufaciuring capability which
could be builv up relatively wore rapidly by acquiring fureign technology
rather than through indigenocus efforts, Ynils expleins why boti
il and PUL were given licences to manufecture trectors though both
were in the public sector, Pil was even given exemption from excise
duty for 2 years winich rodically changed the financial situation,

One moy speculate in such » gitustion tuet had CMERLI been awere of such

a possibility perhaps tine sec.mingly.sudden loss of governmentesl support
may not neve caused oo great a rrustreotion. Yhis is imporitant bhecause
public undertakings =5 it is frce great difficulties in abtracting highly
qualified people (20); with such heppenings even the few who join such
organizations would be difficulf t¥o retein, ‘LThe Swaraj tractor project
Wwas in a very uncertain situstion from 1965 to early 1972, which was
quite a lbng period, The fact that the wiole team wos moure or iess
intact only speaks about The very nigh quality of wotivational skilis

of CumeRI's top leadership,.

Institutionalised linkages with important decision—making centres
in Government could atleast have given sdveiice warning signals ‘about
the thninking of influential persons and the impending decisions. In
thiis case though Mr, 3Juri hed cultivated o network of decision makers
in Government he did not sewn to be awsre of the tainking of tie
Ministry of Industry.
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15.% Factors influencing the innovation process vositively

Inspite ot a number of proolems faced by CumkI the Swersj
tractor project finally turned out to be 2 successful innovation,

what were tilose facvors which helped in tne success of the venture ?

Libutl was indeed fortuncte to have had a leader like sir, Suri
who cnsspioned tne cause of indigenous technology and wiio galvanised
a group of not very experienced engineers into a stiony tectmical
group. lhe value orientation this tesm imbibed towsrds indigenous
technology helped it tide over meny difficult situations, In foct
Mre Suri could be described ns the "product chsmpion” (21). When
he left CMERL there was a leadersiip vacuum, but thne new director—
in=-charge, Dr. A,&, De nlso supported the project as he too felt that
tile Swaraj could become s, successful product of indigenous technology,
#ir, Chandrs sohsn, the leader of the design teafn also provided the needed

leadership after the transfer of the team to Pi'l,

The transfer of the CubRI design team was an important aspect
of the techmology transfer process, fids group of enginecrs had worked
together during difficult times for a long period wnich had resulted in a
high degree of complementarity betweer‘}_ them, During the implementation
stage many changes were mede in the design of buildings, plant-layout,
building tecrmology, wanafacturing processes, etc, in a very short time,
This was possible bec-use of a very good rapsort existing amonsst tie
teem members, i'he ropid decision—uaking was also enabled by the inct
that during the 6 years of development this group had worked alongwith
potentinl suppliers. Changes in design could be effected only because
there was an understending between the team and some of e swypliers
of critical items, much teclurical fnowledge cannot be documented,

It exists in the form of experience which was retained in Pyi by
transferring the team, This stretegy provided the organic linkege
between the technology development stnge and the Productionising



gbage even though vie two gub~procesges in tne total innovation

provesses were Sp=tlially as well as Lenporarily separsteds

rhe dwars] project was being evalusted =t different staxes.
In the initial stage it received g get back when the Industries
Minister signed tae agreeamsat with #/s. sotokov,  However, because
of the support it received frow potentizl clients snd the determination
of the Cumunl tesu the project continued, LThen agein sometime in
1969-7C towexrds the end of the teeimology development period the
Government finally supporied #I0C's recommendsation to el to go
shead with foreign technology. however, Pallil which was 2 relobively
new organizetion in Punjab could be convinced by CkisRI of the potential
benefits of having the project in Punjab. Onece this suppoert was
available, it become easicr to arrange for the funding from the
financi=1 institutions, 1U51I' s new management's policy wes to
support developmenv and indigenous sechnology but only after they
were convinced of the financizl wviability of tne preject (15), CullI' s
desgign team was mighly technologically oriented, which might have
resulted in a lack of sensitivity fo mnrxolt considerations »s we have
seen earliern, During tne process of evaluation prior to approval of
the funding the adhoc committee of “experts appointed by 1DSl asited o
nusber of strategic questions related to, (i) product technology,
{ii) time required for production build-up, (iii) market demand etc,
The #I'L tean as a result of the evaluation changed toe da pex, A number
of times and »lso wmrde a number of changes, one of the important ones
being chenging the prime mover from an air—cooled to = water cooled
engine, The evaluaiors, fortunctely were supportive of the venture
but at the same tlwe were aware of the problems it night frce in becoming
finsncinlly viable. Tue consultents slso pleyed an important role in
trensfoming the predominantly technological orientation of the team
to a business orientation wikich was crucial for tae su-ccess of the
innovation (22),
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16) Concluding Romarug

It was discussed that thoush Indiz has = relatively large
technological infrastructure its performance ies not been as desired.
There have been relatively few cases of mejor technological innovations
in the CSIi laborastories, The Swaraj tractor project is g major
achievement of tne CSLX, It was for %his reason tnat g study of thisg
¢asc was undertaxen to develop an understanding of vhe managerial
Processes involved in successful innovations in a typical developing
country like India, In the foregoing analysis a number of tentative

conclusions were reached, wiich are sumuarised below

1) Lhe innovation process cousisted of three major stages
differentiated by tne dominant orientation of the management of the
concerned organization, “The creation of the 0pportunit& for Uselzl
wag characterized by an "entreprencurial" mode, widle the technology
development and transfer stage was characterized by = reactive muddling
through approach, After the tectmology was transferred to Pi'u the
management's approach could be described aszplanned —learning one. /a

Lthe planned—learning approach seeued to be the more eifective one.,

2) The "Planned~learning” third stage during wiich the technology
was productionised and manufacturing ;hd marketing operstions were
comuenced was charscterized by the wenagement's perceiving environmental
opportunities with their strengths and Cepabilities in mind, ‘This
resulted in organigationally fengible strategies and hence &reater
effectiveness,

3) The motivation of the CMERI design team cowld be sustained during
the long development period because of the charisuatic bersonality
of the product champion who was able to galvanize the members into a
eohegive {eam, The commitment of tie team could be gencrated
through a value orientation towsrds indigenous technblogy, and the

sheer excitement of the novel work they were involved in,
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4) The 8uGGess of the Swrrnj project. was to a very srest oxtont
due to the leadersaip provided by the product chempicn wic developed
effective reletionsaips with key persons, crussded for the causg of
indigencus technology mnd built a cohesive design teai. Cogrl

was fortunste in heving a new leader who supported the innovetlon

after the product chaupion left the organizabtion.

5) Phpe innovetion process was charscterised by the interaction of

a large number of organizsiions with different goel structures. ‘vhis
wag one cause of thne long time that slapsed between generations of the -
iden snd its successful commcrcialisation. Identifying relevant
organizations and forging lateral liobkages witi tnam was a Very iaportant
task ol the top leadership of botil Cusitl as well as UL more s beCause
of the inherent resistezace tiey encountered, as well as to wobilize

support wilell necessary.

6) A critical element of the technology tTansfer process was bthe
transfer of CuitRY's vmole tractor design tesm to PPL,  This not only
engured the continued comwlitment and determination of o nighly conesive
team of persoas, but it also helpud in rotaining the indepth knowledge
goained by tuem over a considersble lengtii of time. Yhis was o great
strength in the rapid adaptive decisions thet nad to be made during the
implementation stague. dransfer of thesc ksy people provided an
organic linkage betwecn gpeiinlly and temporally seprerated subprocesses

of the total innovestion process,

7) 1he innovation process revealed the interesting transfommation
of tne CurR] degign team with = dominantly technological bias with low
sengitivity 0 marketing informmntion into a well—-knit group with an
enhanced business oriechiation, The supportive external evaluative
process towesrds the end of the innovation and the association oi the
consultants on the job for over six woaths plsyed a major role in this
attitudinal transforumation.
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