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Intamational Transfer of Technologav to India

The Case of the Tractor Industrv

SHEKHAR CHAUDHURI

Abstract

Based on an indepth étudy of five major manufacturing
firms both in the private as well as the public sectors, this
paper discusses the process of technology acquisition and
assimilation in the tractor industry and draws some implications

for public policy,
The study revealed the following interesting results:

i) An increase in bargaining power during the period 1960-74

_ of Indian firms over their foreign collabotors;

ii) A dominantly satisficing technology search behaviour
with the perceived immediate market needs as the major
concern of the technology importing firms:

iii) A significant influence of Government policy _on the
choice of manufacturing technology to match small
capacities;

iv) A change in R & D focus from production related trouble
shooting and indigenization to gquality assurance, value
engineering and new product developmaent with the onset
of competitive forces in the industry; and

v) The importance of providing "technical leadership™ in
making innovative technology choices and the need for
appropriate crganizational structure and systems to

match the téchnological tasks.

Major data socurces for the research were indepth
interviews of some 60 senior company executives and various
documents like detailed project reports, feasibility reports,

organizational annoucements, etc,



Aternational Transfer of Technology to India:

- DR o W~ Tty oAy

Ihe Sase of the Tractar Industry

SHEKHAR CHAUDHURT

The increzsing technologiéal gap between the western
worid and developing countries seems +o pe one of the signifi-
cant causoes of the widening socmomic gap between them. The
less developed countries are not only rnuch poorer than the
countries of the industrialized world, they produce with much
less sophisticated means the Joods they use or sell. Many
finished products must be imported, Some can be produced only

by using inefficient technicgues,

ihe developing countries suffer from low productivity of
labQur as well as of capital. &dded to this, they have large
disparity beﬁween income grouns, Econemic and technological
dualism is a characteris+tic feature of these countries, - In the
sectors vhere the most modern or relatively more current techno-
logies are in use, the effectiv aess of the tezhnology transfer

or the benefit to the recivients are debatable issues,

It is with the pelief, thet science and technology would
contribute to the economic, social and cultural transformation
of the ccuntry, that India has nlaced major emphasis on deve-
loping scientific and technological cepabilities., The setting
up of the Ministry of S2-wntific Research and Cultural Affairs
- in 1943, Couacil of Scientific and Industrial Research and the
fAtomic Znergy Sommission during the period 19431954, Defence
TResearch and Develooment Organization in 19583, Department of
Seience and Technology and Electronics Commission and Department

of Blectronics in 1971, were al® steps in this direction.

Ve TR A b T W e et R - - —

* This paper is based on the author's doctoral dissertation
entitled: Acguigition and Assimilation of Technology _in the
Iractor Indusiry in India: Lhe Stratod L Ferspective (Iagizn
Institute cf Management, Ahmedabad, 19380}, The author is grateful
to Professor Tushar K. boulik, Chzirman of the Thegis Committee,
and Professors G.R. Kulkarni and K, Balalkrishnan for their
comments and suggestions,




The international arena in science and technology shows
a predomlnance of the industrialized ccuntries of the West.
A very large percentage of the world's R&D expenditure -is

accounted for by the advanced countries, as shown in Table 1,

Ote view is that the vast exsenditure on science and
technology by the developed countries represents a store~house
of tecimclogy which can be ralied uvon and utilized by the
developing countries, 3y being latecomers to the proéess of

echnological develooment, the developning countries have the
advantage of being able to imoort directly the technologies
already available in the advanced couniries withodt'having to
spend time and effort in re-inventing these technologies,
'Therefore, what is required is a channel or conduit through which
this "transfer of technology" 7rom the developed to the deve-
loping countries can take t7zce, This oolicy has been success—
fully implemented by Japan to engineer its economic growth,

: 2
According to Chitale, the post~war development of Jaoan

is azcounted for by many factors, lut the most ocutstanding is
ite massive import of technology. Between 1963 and 1973 Japan
paid ocut in all $.3.4 hillicn for its technology imports. The
Goverument adopted a selective approach towards foreign teciino-
logy; the authorities screened the corntracts and approved
agrecments only after considerable study, They imported the
latest and capital intensive technologies and successfully’
adapted them through local R&D programmes. The imported techno-
logieé were transformed into export capabilities, and their
exchange earnings through export far exceeded the payment on

account of royalties.
3.

The Indian experience ig, however, different, Trivedi

cites the examples of synthetic fibre, fertilizer, synthetic



Table 1

EazﬁsnaigmxxL_smmaxiﬁan_gi_ﬁép Eifant :
Par Cani e
Country isrufg?lgglljis iiiuieﬂiﬁcn”' iiéefiﬁiﬁieRiﬁ °
at Current Parcentage U.5. dollars at
prices of GNP Current Prices
- (2) (3) 14)
e )
1, Argentina 904 02 1.86
2, Belgium 2176 1.3 30.20
3, Canada 3097 1,3 46,87
4. Czhechoslovakia 1370 3.6 114,65
5. France 2525 2.0 50,81
6, Germany (FRG)} 2238 1.8 50,16
7. Ghana 220 0.2 0.23
8. Iran 334 0.3 1,35
9, Indie 160 0.4 Q.47
10, Italy 1439 0.9 13,96
11, Japan 1658 1,8 29,10
12, Republic of Korea 220 0.5 1,03
13, Mexico 632 0.1 0,80
14, Netherlands 2012 2.2 48,43
15, Nigeria 83 DS 0,50
16, Pakistan 132 0.1 - 0,08
17, Sweden 3365 1.2 37.66
18, U.XK. 1716 2.4 43,87
19, United States of _ o
America 4139 2.3 129,13
20, UeS.8.R. - 1198 4.2 58.01
21, Yugoslavia - 580 1.0 449

Sources Research and Development Statistics, National Committee on

- Sgicnce and Technology, May, 1975,
“Ean

. iEBﬂ&ELJNDﬁﬁﬂmﬂﬁﬁiJﬂuiJ&____ﬁ
Scientific Research Foundation, 1979}.

Ngw Delhi- i

15 qpoted in V, Sriram



detergents, etc., where develou.ent has been lopsided because
of the absence of a clear cut technology nolicy at the Govern-
mentl level., The experience of the steef and diesel enging
industries highlights the problems faced in assimilati ng
advanced bechqoloqy because of mismatch With local conditions.
Subramanian has highlighted many of the problems faced by
Indian companias in c¢ollaborating with foreign manufacturers

for the acquisition of technology. He wrote:

..+ As a2 channel for import of tezhnology, collabo-
ration arrangement of an enterprise <o enterprise
kind was found very costly. The terms of ~ollabo-
ration were such that by and large foreign collabo-
ratorg assumed too many functions and extracted

too high a w»rice through a complex payment scheme,
Riostrictive clauses were invariably introdaced in

tihe collaboration agreements which in effect cur-
tailed the independence of Indian ventures, vested
teohnical control over nroduction with foreign
collaborator, and made the product more import
dependent -nd export Aiscouraging. A&ll these

added to the fact that foreign capitsl in a shel-
tered market enjoyed high 3rof1tab11luj, raised
foreign exchange outflows on service payments and 6"
inposed a heavier burden on the balance of payments...

Notwithstanding the problems faced by ludian companies whether in

th- oublic or privatc gsector, international technology transfer

mae-hanisms would remain domlnant Lor ac uisition of technical

" know=how and combetence,

T".‘
and a®similation in five major tractor manufacturlng companies
both in the public and private sectors and draws some useful
lessons, A brief review of the mechanisms for technology
“transfer and the Government's potiicy on import of technology

is given to provide perspective to the case studies.

[RiS paper discusses the oprocess of technology acscuisition



Moghanisns for International Lransfer of Tashnalogy

‘thore are many moechanisms for supplying proprictary
technology to devoloping countries? The actual mochanism of
propri-t?ry tcchnoliogy transfor falls into three maejor groups
according to the amount of foroign cquity investment in thec
host company: 1) dircct investment by multinational firms
in a vholly ownad or majofity own.cd subsiﬂiary, 2) 2 joint
venture with minority participation by the foreign firm, where
forecign ccguity ownership is generally loss than 50 per canf,
and tihw role of the foreign and domestic investors is clcarly
delincatcd, and, 3) pure technical collaboration agreemenﬁ in
w.rich the foreign company and the lozal onc enter into a contract
for the uvsc of proprictary technology by the latter. The last
onc has boen more comuwonly uscd in I-dia in recent times. Such
contracts may provide for training of cngincers from the _host
com ;any at the cocllaborator's plant, visits by the technicians
of the supplying company to the rceipient, or for transfer of
other forms of kowledge. Other conditions in the agrecment
may relate to the limits on the use of technology, its transfer
to others, the duration for which the technology can be used,
the source of key inputs of the process, and the geographical
limitation on the market arcea of. the p#oduct. Payments may be
in the fLorm of royalties, or as a lumo, sum fee, or a

combination of both.

.frhe abhovya ﬂescription does not do jﬁstice te the varicty
of possible arrangements. Some other arrangements ares
1) managemcnt contracts, 2) licence agreement, 3) fade-out” or
" fade-down" arr:ngements, and 4) co-production arrangements.
The management contract involves an undertaking by the foreign

party to provide most of the services provided by a direct



investment but leaving out the cquity capital.g In this kind of
arrangemcnt; the foreign firm performs over a statéd period of
time the essential mahagerial functions for a local enterprise
in which it hzs& no ownership interest, The primary purpose of
a management contract, the transfer of know-how, is a feature
common to the mechanisws for tzchnology transfer discussed

earliecr,

Licence agreements confer upon the licensee certain rights
to the use of a specific process or product incorvorating
inventions developed and owned by the licensor in return for an
agreed—-upon payment. A one time transfer of trade sccraets may.'
suffice, but generally the licensee requires a continuous flow
of know=how in order to opcrate the licence effectively,., The
more comblex the technology the more'COmprehensi#e the ancillary

provisions of the licence agreemunt tond to be,

Majority-owned dircct investments could be legally of
indefinite duration or subject to a contractual or lecgislative
provision for reducing the fofeign equity according to a
prearranged clan, This is known as the "fade-out® or "fade-down"
arrangemcnt, The co~production arrangement is usually combined

with managerial ceontracts or turnkey projects,

Another mecﬁanism is one that serves‘as a bridge between
joint ventures and purc technical collaboration agreements
(PTCA)., PTIAs with minority foreign eguity participation have
become quite comnon. In lieu of royalty or lum® sum payments,:
ﬁhe foreign supplier receives sharcs in the newly floated

company.



SOme_..IMWl&._nﬂm Tracton Insluﬁ;t.\:x

\
The Indlan tractor industry has a major role in the

country's cconomy in terms of a number of paramctres. D;rect
employment in the tractor industry, its ancillarics and its
distribution channels is around 50,000; and 50,000 new jobs
“are created annually. The direct capital investment is arouhd
Rs. 70 crores. Total investment, including the investmenﬁ in the
ancillary industry .is around 5,200 crorcs, Estimated contri-
butipn.in direct and indirect taxcs in 1977-78 was 8s.,56,.68

crores,

The industry is characterized by ‘11 menufacturing units of
which seven account for over 90 per cent of the total Jraductioﬁ.
In 1980 the total proauctlon of tractors amounted to 67,165 -
with horsepower raﬁging from 18 to 75, Table 2 provides data
on the manufacturing units, their sources of technology and.
thé models they produce., This industry provides an ideai setting
for the study'of international transfer of technology because
it has - suificiontly lirge number of firms, vhich tre in
various stages in the process of assimilating thé acquired.
technology in the private as well as:the public sector, with
and without a high degrece of t@chnical competende at the time
of entry into the industry at different points in time. |

Tractors were allowed to be imported by establishéd
importcrs . who were required to provide ovidence that; 1) they
were accredited.agcnts of manufacturers of imp@rted tractors;
2) they had adequate workshop facilities and trained engineers
to service the imported tractors, and 3} the makes of t&actora



" Dstails

-Eichef Fractors indiarltd;f

fRiterAational 1ractor Co. o
of Ifidia Ltd. {I7CI)

Tscorts Ltd,

Year in which’
assenbly/manu=
facture startgd

Previoys axpe-
rience &t time
of entry

* Technical
collaboration

Mode of 4
collaboration

Lacat;nn

Llcﬁﬁﬁﬁd
capacity

e

1960

5eliing Eicher Tractors and .

very little technlcai
Capablllty

Gegbr, Eicher of West
Garmany

Financialecum=technical

Farldabad(Haryana)

Llcanced capac1ty vas 2; SGG_

per anhum till 1876, ra;sed
to 10,000 in 1976=77.

1964

Voltas tone of the co=
prnmuters) had experience
in selling I tractors and
M&M had considerable .exe

" perience in assembly and .

manufacture of Jveps,

Intergational Harvestor,
U.K. (1381,

Fihancial—cum-techn;cal,

. Bombay (NahéféshtraJ'

Lxcenca 1ssusd for 3, SDB in
1950, Subsequently Rdised

- to 16,000 in 2 stages of

3,508 & 3,008 in 1564-55.

1962

Experience in sslling
Ferguson tractors and
considerable experispgsg
in setting up manufa= .
cturing facilities

For pistons, piston _
rings, cylinder liners,
gear boxes for trucks,
motor eycles and
scnaters.

1.%otoimport of Puland
11965)

2.Ford Moto Campany ef

USA 11968} {(Neu come
pany called Escorts
Tractors Ltd., was
'Suarted).

l.licaence agreement
'wlth Moptoimport

Ze Financlalucum-tech-
nical with Ford.

:Farldabad (Haryana)

Licepce isaued for

7,000 in 19€6

'Halsad to 16,000 in

1“?2-

'_chntd.{,



Table 2 (contde.)

Details

.

.

Eicher Tractors India Ltd.

e

H:wmwnmwwo:up Tractor no._ow Escorts Ltd,

India Ltde (ITCI,

Products Manu=-_
wandcuwn
currently

Procuction
Ng -

Nos,

Nos.

Approximate
Value of

ﬂwxma Agsetin
Gross {At cost
in 1976)

After
Depreciation

26,7 he.p, currently manu-~

factured,
35 hen,., tractor being
designed indicenously

Ac60=-61 1564~65 1968=65

TR TR 3 R e SRS RN A ks

132 225, 346
1972-75 1974=175 1976=717

PR [ =t

go4 - 1232 2719
1978-72.

159

Pe142 lakhs

SV

B~.275 ,um Nepe) and IG=444

ﬁb. ] _J ﬁ ™ \
ph-hHLMEPMmmlhm.§M¢glrm
225 4051 9006
197273 197475 1976=71.
01 7499 2004

1473

828

E~3036 {35 h.p,)

E-~335 Mum :.u.w
E=47" (45 h.p.

E-250
1964265 186863 1972~13
155 4069 3944
1876277

5117
1278=73
10277

‘Not available {N.A.)



Table 2 {contd, )

o o Y

* 'Punjab Tractors Ltd.{PTL)

Kirloskar Tractors Ltd.

il At o .

“ Dg «mpwa. ‘Hindustan 3mnrp:m qoowm
o CLtd. (HATY
Yojar in. which _
CAnsembly/
‘manufacture
_started 1971=72 _
Previous " Considerable experience
in designing,developing

Experience g :
: _ and ‘manufacturing sophiey
sticated machino tools

Technical

Motokov of Czechoslovakia

1073=74

Key personnel had
experience in designing
tractors

Tecchnology was acquired
from vaontral Mochanical

-i!rabﬂowm“ ctc.

Collaborator Engineering Rescarch
. Institute ﬁngmmHu
-Mode of ncwmww technical - e
Collaboration
Location Pinjore {Harynana} Mohali {(Punjab}
Licenced .
Capacity 12,4000 10,002
Products Zotor 251125 rﬁA and " Suaraj 724 «Nm.rnw
Manufactured Zator mméé {55 hp; Suaraj 735 (35 hp) &
Currently Swaraj Sartaj »gm hp)
Production pmwmuiz.mmmwmm.ﬂmqquq 1973274 1975-76 197677
Nos. 1605 6800 4415 58 22472 3106
1877-78 1918=73 1978-78.
76889 8190 . 4541

. R +1000 CKD packs St
‘Approximate Value -
of Fixod ‘Agscts,
‘mwomm nxw noww in- -

- 1978) Pl 1113 mewm ﬁémﬁqu 354
_bwnmn wmﬁwmﬁmmwpo:‘ NoAz Mwmm_

LKTL )

197374

The promoters had experience
in rural marketing and manu-
facturing of diesel engines,
COMPressors, pumps, electric

. Klockner Humboldt Dgu*~ of
" West Germany

ncuwww technical

Nasik {Maharashtra)

10,000
D 4006 {43 hp) and"
D 6006 {75 hp

19 u|q$ 1574-15 197876

B88. 744, 695
.Amqanqq 1978-79

325 600

257

247



to be imported by them had obtained specific official test
certificate,

Licences were given in an adhoc manner in 1951 and 1952;

but in 1953 distinction was made between makes of tractors
imported eariier and thc new ones.  The licensing polipy,fof

the former was based on a quota system yhereas'for'the latter,
applications vere to be considered on an ad hoc basis and on
_individua1 m4rits. Imdorts were allowed relatively easily tlll
1956, though certaln brocedural modifications had been made
because of the 4ctprlo ating forecign exchange situation. However,
by this time liberal import of tractors through normal trade
channels had ended., Small mantities were allowed to be imported'A
from time to time till in 1959, when quota licences +o estéQ

blished importers wera altogether stopped,

Besides the normal trade channels, imoorts of tractors
were made through the State Trading Corvoratién, largely from
Russia and Czechoslovakia from 1957 onwards, During tih. weriod
1961 to 1970 Sovict Russia, Czechoslovakia, and Rumania were the

major expoerts of tractors to India,
The numbers of imported tractors, which us*d to be around

2000 to 3000 annually, increased in the late 60L., The CGreen
Revolution in Punjad had converted farming from a Sub31stence
activity to a commercial Orop081tlon. Fn ere was a long

waiting line for tractors and the bovernmunt responded by allOW1ng
massive imports of tractors especially fron the rupee payment
countries during 1966--1972, Imports were allowed in spite of
the faét-that indigenous pProduction was increasing from year to
year, Representatives of the industry alleged thap tractors
were being indiscriminatcly imported, The Department of
Agrlculture o2ined that though indigenous production was
picking up it was not sufficient to mecet the total requirement

of tractors in the country. Import was arranged by the



8

Department of Agriculture after considering the overall demand
and the_estimated indigenoué'production; This was done from

year to year in consultation with the Department of Industrial
Development, Ministry of Foreign Trade and Suéoly, and Ministry
of Financea |

9
Waorld Bank Schene

In 1971, the Worlﬁ Bank sent a mission to study the
growth and structure of ths: tractor industry in India in. order
to make policy recommendations to the Central Government and
find out the naturc and magnitudc of financial assistance that
would be r e wuired. The World Bank, including its soft loan
affiliate, the International Dcvelopmen; Association, showed
‘interest in financing integra+ted agricultural projects in
India, Thesc projécts included various aspccts of agricultural
developmont, such as devclopmént of land, minor irrigation
facilities, farm mechinization, ecte. and only those that were
eligible for refinancing from Agricultural Refinance
Cofooration. Agreements wore signed to cover the foreign
exchange cost of the imdort of agricultural tractors for the
following projeccts:

1. Tarai Seeds projects (World Bank Loan) 750 tractors
(Over one year)

‘2. Gu;arat,Alrlcultural Cr:dit Projeat’ (IDA Credlt)
' 8000 tractors (Over two years)

3. unJab Agricultural Credit Project (IDA Credit)
8000 tractore (Over two years)

= 4

There w re macssive imports of tractors under this
scheme and through other channels in 1971 and 1972. In
1973 and 1974 this had died down to a trickle and from

1974 onwardc import of comglete tractors was stooped,



Industrial Ligensing Procass

Table 3 presents data regerding production capacitiés
in the tractor industry licensed by Government in 1960461.

feble 3

Licens=d Production Choncities ~Initinl Position

as ot the End of 1961

e m——

Name of the Firm Drow bar horse power Casacity per
(D,B.1.2,) range of annum
tractor licensed nos.

1, Bichar - 2) 12-18 1,000

' b)  20-30 1,000

2°, Hindustan a) 35 1,000
b) 50 1,000

3. International 35 3,500

-4, 'TAFE ' a) 28,2 ' 3,000

‘ h) 43,5 500
Total 11,000
e e ¢t e e e i s i mpefen et im e+ 1

Source: Report on Fixation of Prices'ofﬂﬁgriCultural Tractors,
(Bombay: Tariff Comiwicsion, 1957), p.6
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During the period 1961-66 the demand for tractors went
on increasing progressively and the necd arosc for higher

indigenous cavacity. So, the government. u1lowca increase in

the produ”tlon ca3a01ty of some of the cxisting units and at

the private sector and
2roposed another one for the publlP Scector.,

the same time llcen aed one more uq1t i

Takle 4 gives the
licensced capacities in 1966,

*able 4

Licenscd Capacitics for Production _of Tragtors
in July 1966 |

Neame of ) D,B I, 2, Revised licenscd hcrters of
the firm range of capacity per intent issu-
tractors anmnuam ed for addi-
tiocnal -capa-
city
Nos. Nos.:
1. Eicher 20-30 2,000
2, Escorts, 25-35 1,000
3. Hindustan a}l 35 2,000
: : B) 50 5,000 - _
4., International 35 3,500 6,500%
5. TAFE 35 7,0?0
6. Pronosed “ubiic 20 S 12,000
sector “roject
Total 26,500 18,500
e _ e e e i m e e ———— e

* Inéérnational's casracity is to . raised i. the stages of
3,500 and 3,000 reaching finally =1 aggregate of 10,000
tractors per annum.

Source: Tariff Commission Report, P,7
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The sudden spurt of demand from 1966 onwards orompted the -
Uovernrnen\. to delicence the tractor 1ndustry on JFebruary s
‘1968. This step was suggested by the Departmént of &Agriculture.
to enable more wanufacturers to enter the field of‘tfactors.
Nine new manufacturing projects as. given in Table 5 were .
approved by the Department of Industrial Developmeﬁfﬁauring

this period of delicensing?

fable 5

g L - P-uv:J_J:‘posec'f o Make O:_%Eg__mi Annual:

N P

_amg{of the ;rty location tractor capacity

Nos.'j

1. Ghaziabad Bngg. Lini (U.P.) Di-143 -124 1P 10,000
Co. Ltd. ¥, Deihi :

2, Indian Agro- Hyderbad RS_09 (20 H.F.) 10,000
Machines, -
Bombay

3. Dr, R, Keymal Hyderabad Guldner (15-45 HF) .10,000"
ilyderabad

4. Escorts Ltd, Faridabad  Ford (56 HP) . 6.000
Faridabad

5. Kirloskar Poona D-3006,4006, 6006 10 G@O
Brothers ; 9006(”7-73 H2)

6. Prem Agro-Engg. Hyderabad Ug65o/651 (65 HP) 5,000
New Delhi - '

7. Perfect Tr-ctors Patiala Hanomag (32 HF) 5,000
Ligrited : : o
Patiala

8., Steyr India Ltd, Hyderabad Steyr (44 {P) 12,000

9. International Bombay 14434 (44 HP) 74900
Tractors Co. Ltd., .

Bombay

2 . e

Souraet Company document
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The tractor industry was exempted from. the licensing
)fovisions of the Industries Act, 1951 from Fébruary 7, 1968 tb
February 19,.1970 and with effect from February 20, 197 the
tractor industry was again relicensed.:

The lure of quick profits made tractors the mostfsought
after industry in 1968-71, Every conceivable foreign collabo- -
‘rat1on was sought and at onioo,age there were 18 apirants inte~

rested to enter the industry. The interest of most of these.
seemed to lie in the profits from trading activities, i.€.,
sale of imported tractors which were permitted in the:&ntro_-
'ductory‘phase of the indigencus manufacturing progrémm@m; Along
with 1icénsing a large number of new manufacturing Qrojéctér
the Government stepped up imports to meet the increasing: demand,
By 1971 the demand. slackened and in this period the interests

otf these new aspirants fizzled out and only a few con51dered

setting up nanufacturlng facilities seriously.

. The Woriking Group om Agricultural Machinery and Implements
recommende® the manufacture of the Czechoslovakia Zetor ~ 2011
tractér in the public sector in view of its good design and’
suitability for medium and smell farms. Subsecuently, the
Hindustan Machine Tools Lta (HMT),~a public sector undertaking
was issued a letter of intent on July'27,1970 for a capacity
'of‘12;000'ﬁgmbexs per'annumhand their collaboration agreement
was dpproved, The Dopartment of Industrial Development took
a decision not to set up an altogether new unit in the public
sector for the manufacture of tractors. This was in view of

_unutilized capacity available with HMT |

In 1977 the licensed capacity stood at 1,10,000, with an
installed capacity of 50,150 of 11 maufacturers. The annual
production and. sale of tractors staanated at around 33, 000
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numbers during the years 1975 to 1977, and this trend continued
till'early*1978.' The capacity utilization of.the industry was
around 70 per cent of installed capacity which was itself less
than 50 per cent of the licensed capacity.

II. EByglution of Goﬁernment‘s Foreign Cpllahoration Policy

This section discusses the evolution of Government's
policies and regulations in relétion to foreign collaboratioh,
Foreign collaboration, both financial-cum~technical and purely
technical are the major channels for accuisition of”technology
in the tractor ‘industry. In fact, out of 11 manufacturers who
have already established production, 10 have foreign . collabo-
ration, This being the situation, it will be useful +o know
the process through which the Government's policies regarding

foreign collaboration has evolved over time.

The Industrial Policy Resclution of 1948 recognized that
participation of fcreign capital and enterprise, particularly’
in industrial £echniques and knowledge, would be valuable for
the rapid industrialization of the country. However, the
Government was keen to regulate the~eoggitions under which
foreign collaboration would be allowed, It'in-sisted that
major interest in ownership and effective control would always
have to remain in, Mdian hands and training of Indian personnel

_be insisted upon,

An iﬁcreasing need for foreign casital was felt as internal
capital was not forthcoming in spite of reneated exhortations
' 11 ' '

?by the Government,
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The advantages of foreign capital in terms of its ability
to graft much needed technical and managerial skills to
Indian industry remained to be seen, Official attitudes gradually
became more liberal, Foreign investment policy was further
liberalized in 1949, Foreign capital was assured nonndlsurlmi—‘
natory treatment v1s—a—v1s Indian enterprise with regard to
industrial licensing requirements, Facilitios were given for
repatriation of profits and cavital as well as payment of
fair compensation in the event of compulsory azqguisition of the
enterprises, Government would frame terms and conditions
keeping mutual advantages in view and not object to foreign
control over operations for a limited period provided it was
in the national interest, Each case was to be treated on its _
meritg, Employment of foreign versonnel was rermissible in the
event of non-availability of Indian personnel, |

There wns ~in ~utery ~g~inst Goveranent's favourable
attitade trwhrds foreign ecoital by domestic busincss intcrast:

But this did not deter Government from adhering to its chosen
Dolic?. Gradually domestic business interests also veered to
a more favourable stance towards foreign capltall2

On the basis of the Prime Nlnlste# 5 statement made in
1949 wvarious qualifications for the accéptance or rejection
of foreign investment progect§ ware developed. These qualifi-
cations have been stated in different documents and, statements
have been issued by various governmental organizations.. No rigid
criterﬁg"weré laid down for screening collaboration arrangements,
but the:Govérnment‘s approval was necessary for all Proposals.'
In the abseﬁce_of specific criteria, the government was free
to judge each ccllaboration application “on its merit", .HoweVef,
" the normal nolicy was to restrict foreign collaboration to -
those.cases where there was potentiai of acquiring technical
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- know-how anpd where 1ndlgenous capability was lacking or where‘
domestic capltal was not forthcoming or was 1nadequate.
Favourable treatment was also given to those prOJects whlch,
effected a saving 11 foreign exchange through import substi-
tution or earned for61gn exchange through exports,

An example of the flexibility of governhent in approving
foreign collaboration agreement is provided by the-ease'of'the'
fertilirer industry which is included in Schedule B of the
Industrial Policy Resolution of 1956, Here Government
policy was altered to meet the special requirements of this
industry. Majority of foreign capital ownershﬁ%;wee'allowed

for substantial expansion in the private sector,

The post T-'dependence period saw a definite shift in the
nature of the collaboration agreements signed by Indian industry
In the mid 50s, when industrialization gathered momentum with
the launching of the Second Plan, there was a sizeable increase
in technical collaboration agreementéfw Minority participation.
appeered in the immecdiate postﬁfndependehce period and this
form of agrecment became predominant Juring 1556-64, The
foreign equity pfovided the foreign exchange for importing
machinery and equipnent, Some collaboﬁ tors also accepted
equity participation in lieu of rbyaitﬂes and technical fees.
Some tax concessions were also extended to foreign enterprises -
whlch attracted forelgn capltal The settlng up of the
Indlanv;gyestmenthentre in 1961 was instrumental in making
avallagae useful information for foreign tie-ups. Another
factor Wthh attracted the foreign investor was the sheltered
market created by the imposition of strince t 1mport‘control.
neCﬂssitateéfby a prefarious foreign exchange situatidn. 
Between 1948 and 1955 there were only 234 forelgn collaboration
agreements, an averagc of about 41 per year. Between 1956



16

and 1957 the average %ﬁs arouns 80 and between 1960 and 1965 the
average was around 300,

This large scale import of technology invited severe
criticism, As a rosult, Governmpent in 1968 dlstlngulshed
three categorles of industries whereas, 1) both finzncial and
technical collaboratlon would be permitted, 2) foreign technical
collaboration would be permitted but not foreign 1nveqtment,
and 3) no foreign co%}aboratlon (financial or technical) was
considered necessary, At the same time governmunt established
the Foreign Investment Board +o cope with applications for
foreign collaboration, The Secratary in the Finance Ministry
,wés to be. the Chairman of the Board and thcere were to be repre—
sentatlves from different ministries concerned with foreign
investment and collaboratlon, and from the Directorate General
of Technical Development, the Capital Goods Committee, the
Council of Scientific and Industrial Research, and the Plénhiﬁg
Commission. ALl applications for foreign investment/collaboration
were to be submitted to the secretariat of the Board. This was

done to streamline the procedures which had been very cumbersome.

In 1969-70 the Government further tightened its policy
on forelgn collaboration, Porelgn col boratlon was to be
rasorted to okly for meeting a crltlcal t_chnolqglcal gap"
it was not to be allowed at all in consumer goods, In 1970
following the recommendations of the Dutt Committee, the
governmgent published a list of 121 items where significant -
technoldgibal gaps existed, thus offering scepe for foreign
technical éollaborationf; Actual terms and conditions, including
extent of foreign iﬁvestment, were to be decided on the merits
of each case within the framework of Government's policy
announced from time to time. There was provision for some

relaxation provided the projects were substantially export
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“oriented and@'of-were in the small idduétries sector,

The Dutt Commlttee identified eertaln industries which
were cruclal to the national cconomy . fhls group of 1ndustries

" core sector”, comprising of bgsic,

was categorized as the - _
strategic and critical industries", Thcse included all 1ndue- )
tries whose products entered into the oroductlon processes of
a large‘nu@ber of other industries, these which were potentlallé'
capablerof production for defence requirements, and those whose
‘development was crucial for %he overall economic growth of the
country, including (among others) basic metals, heavy machine\
bulldlng, and heavy chemlcaléi The larger 1nduetr1al houses
were-expected to concentrate their resources on the development
of complex and heavy—lnvestment industries which mainly belonged '
to the core’ sector,

The gsignificance of the core sector to the natlonal eco-
nomy was very large; hence the Dutt Committee recommended that
detailed industry plans be prepared for this sector and essential
inputs and foreign exchange be made available on a priority

basis,

The agricultural tractor 1ndustxy as an 1mportant component
of the total agricultural inputs alsqg chme under this sectow.
ThiS‘iﬁﬁustry-waa_alse identified as ong-in which technological
gaps_existed and ﬁhercfore foreign collaboration was possibla.

T.t‘xe primary concern of the Government in regulating .
foreién collaboration in indus;ry has been to ensure that the
nationel iﬁterest with regardlto pPlan priorities, prospective
demand, degree of sophistication ,of_technology needed, effect
on balance of payment, self-sufficiency, use of local raw
materials is subserved. Also, the Government's attempt has been



18

- to ¢nsure thdt the terms. and conditions are not too onercus.

The 1975-76 Report of the Lok Sabha Committec on Public
undertakings summarized the current policyf} Although, initially
framed as restrictive, the policy permitted iﬁport of foreign
technology competing with indigenous technology if there was ,
reasonable expectation of substantial exports, IEcuity partici-
pation of more'than 40 per cent ceiling was permitted for export-
oriented schemes for the import of high technology not otherwise
available,'Rbyalty payments were not allowed to exceed five
per ceﬁt of production value and were not allowed o extend
beyond'fivé vzars, but excepntions to these ceilings were also
permitted. In certain cascs, forcign eguity investment up to

- 74 pér cent was also permitted. In most cases, a tax holiday
limited to a portion of the e’rnings was permitted up to a
maxiruam periéd of five years. For encouraging backward area
development, cash subsidy up to 15 per cent of the invested )
capital was providel in conjunction with a tax holiday on &
relathely large portion of the income for up to a period of
10 vears. '

11, Five Case Siudics

In the following sections a2 comparative analysis of the
process of technology acquisit on and asgirllation in five
major companiss in the tractor iﬁdug} "'is'presented. These
five comdanies comprised more than 70 ger cent of the total
sales turnover in the year when data for this research was
‘collected. It al§o examined onc more firm which developed
its té;hnology indigenously,however,=rcferepce to. it is krought

in only to n~rrive atosome crnclusionse

The researéh methodology used consSisted of three phasest
1) pilot study of two major firms for a period of one and a
nalf meonths asproxi.ately, 2) study of secondary data sources,
and 3) a re-exan:mation of the previous two organizations and

study of four additional onc¢s. Both external and internal
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factors that influenced the ‘technology acjuisition and asgimi-~
lation préceés were examined.  The external foctors wefe: |
comdetition, Government's policies, technological capabilities
of the farmers and sutomotiwe ancillary industry, rolc of
national research laboratorics, and demand'for tfactora. The
interna). factors werc related td the following organisational

characteristics:

1)  existing Dusinesses if  any and thelr relaotionship to the

tractor industry;
2) formal orgmaization structure;
3) systems of control aad coordination;

4) training methodology; and

5) thoir existing resources, techaical and managerial

gapabilitin,

Major data sour:cs wore intervicws of some 60 companly eXccu-~
tives. In addition detailed study of v rious company documents
1ike dctailed project reports, feasibility studics, organiza-

'

tional announcements, ctc. was also donc.

Hature of Collakoration Agracments

An analysis of the collaborationp agreemznts entered into
by the five major tractor fanufacturing firms studied here
suggasts that whilc they were enterprise spcéific, they '
wereﬁﬁlsp significantly influenced by the Government's
policies toward foruign investment and collaboration, indu-
strial licensing, and on imoort prevailing at the time.

Tables 6 and 7 deoict the differcncss in the collaboration
agreemcnts on various dimensions across the five firms.
‘The firme arc placc in the two tables according to their
time of entry assuming that the public policies did not

change considerably during the particular period.
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icher Trau»ors Limited

.

Escorts Limited

S

-
f
Pl

1.

‘.E;ﬁlﬁ Land-Sonditiong:

The :ollaooraulon was for

he accuisition of technical
wnowhow for the wanufacture
of 26,5 h.p. tractors to
the Adesign of ¥/s. Gebr
Eicher of Viest Germany

Saaital:
nct

Cvmarshin f

Yes, Znt valu:z

Cavallanle

-

Daratvion

10 years from %the commence-
ment of preduction

Export Slauges

Detaiis not availanhle

Terms and
L

International Tractors’

Londitions

The collaboration was
for the acmiisition of
technical knowhow for
the manufacture of

22 h.p., and 35 h,».
tractors using transni-
ssion componants to the
dssign of ¥/s. M to
Import, of °Onand

Ownerghip of Canital:

Nil. The cellaboration
was only a licence
agresmant. PMenagement
was to be with Escorts
Ltd,

Duration

8 years from commence--
ment of production

Sxpeort .Clauses |

Ho restrictions

Terns _and Conditions

« Initially the collabo-.

ration was only for the
susply of technical’
knowhcew for the B-2175
(35 h,p.) tractor,
rowever, later on,
imowhaow f£or the inter-
netional 434 and 444
was also supnlied by
M/s. International
Farvester of U.K.

Svnershin of Capital:
L7% egquity shareholding
for sach of the promo-
ters. Managementi vas
to be with &t and

the sales distribukor-
ship became the res.on-
sibility of Voltas Litd,

Duration

10 y2ars from the comm-
encerant of oroduction.

Exoort Clauses

iT2I was given the right
to export tractors to

any territories but

nder the condition that
IH's rzpresentative would
be aprointed as sole

qel ing agent.



i

'EiCher Tractors Tiimited

g - -

Escorts mimited

International Tractors

Right to Sub-Ricence:
Details not ava;lable
Liampsum Payment

Wil

Rovalty .

2% on zv-works cost of
parss maaufactured in India
under collaboration. &Ano-

ther 2% was payable as techni-

cal knowhow fee,
2 or 3 sngineers were

the collaborztors for a few
weeks each.

short time

Regulatory Clauses:
Details not available

sent to

2 of the collabo-
rator's LEChnlClanS helped in
establishing nroduction during
the ore—vroductlon period for a

Right. to SubwLicence:

Details not available

Immpsum Pavment

5.5, 50,000 (pre-
devaluation) .

Rovalty

.Ho rovalty pavicents,

Iraining:

2 engineers were sent

~for 5 months esach to

the collaborator's
works |

Reguliatorv Clauses:
None '

N -

L
.

Right to Sub-Licenae
Not al owed.

6. Lumpsum Pavment

Ni)-

7. Royalty
27> pounds sverling for o
oz h omplate Ltrattor
and 3% on ex-wcrks price
Cofavl spares.,
. |
8. Tr;,u:;.m

Englneers of ITCI to be
sent to/ IH's works in U.X.
at ITZI's cost and also

2 of IH's technicians were
supnposed to be sent to
I?2I to help in establi-
shing precduction,

9. Regulatory Clauses

Concerning use of trade
mark incorporation of de-.
sign chan 7es made by colla-
borator, right to inspect
produzts manufactured by
I72Ignd the geturn of all
drawings and information
afcer the termination of
‘the agreement,
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Hindustan Madhine Tools (BMT?‘"

" Rirloskar Tractors Limited (KTL)

and Congditich

‘Collaboration was for 3?mode;g5 Zetor

2011 /25117 4511, and 5511, geditially

| ‘documentation for the 25 h,p; model

was 'to be supplied and later when HMI
desifed the documentation for the other

‘models was to be supplied.

Collaborator : M/s. Motokov of

Czechqalcvakia( ,

Ownership of Capital:

No ownership of capital by M/s. Motokov,
Complete managerial control was to be
with HiTe

Duration

5 fears after the commencement of the

. Licence agreement for the-Zetor 2011/2511,

. Export Clause:

HMT was allowed to export to Ceylon & Nepal
For export to other countries, permission
had to be taken, ,

Terms and Conditions

1, Collaboration was fbr the unified

series of 30,40,60,100 h.p.
models,

Collaborator: M/s. Klockner Humboldt
Deutz of West Germany.

gi-ng:sbjg of Capital:s

No ownorgship of é*pitnl by ¥/s. Deutz.
Complete managerial control was to be
with KIL. '

1

3. Duration

5 years after the commencement of
commercial production

4, Exoort Clamse: = o

Only with prior written consent of the
colleborators. Engines were allowed
to be sold in any part of the world

as a part of equipment other than
tractors, but not separately as drime
MoOvVers.



Table 7 (contd,)

HMT XKTL
5, 5.Right to gub-licence technology: 5, Righ b=14 knQw—
Allowed under conditions which were Not allowed -~

to be mutually agreed upon,

6. Lumpsun Payment: ' 6. Lumpsum Payient:

Ps,4.12 lakhs for preparing detailed project DM 14,000 for the whole documentatlon
report. M.9.80 lakhs for the documentation (frec of Indian taxes)

for thc 25 h,p. model (free of taxcs)

. i
2,5% (subject to taxes) for a period of 3% for domestic sales and 5% for
5 years, , exports for 5 years after commencement
i | - of production.
8.Lraining i 8. Iraining
36 engineers of‘HMTrugre to be trained - There was an agreement for training
at the Collaborator's works for periods 4 engincers of KIL at a time in KHD's
ranging from 6 months to 1 year. 12 works. They also agreed to send
engincers of M/s. Motokov were to impart their technicians for helping in

training to HMT engineers in their

establishing oroduction,
works for a period of 1 year each. © 9 5
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Eicher zad International Tractor Company of India
(ITCI) which entered into forzign colléboration agreements
during the period 1959-61 had minority foreian equity
participation. The Quration of the agrcements was 1) years
and managerial contrel was.vested in the Indian firm. Escorts
had a licence agreement with a Polish manutacburer for a

relatively obsolcte preduct,

HMI and Kirloskar Tractors Limite? (KTL) entered
the industry during a later period- 1971-74, Both firms
‘entered into ‘pure technical agreements and the duration of
royaity payment was five vears from the commencement of
production which was evactly half that in the two cases

cited above,

A significant focature of the collaboration agree-
ments was that managerial control over operations rested
with the Indian partner ceven in the cases where there was
equity participation by tho foreion collaborator, In the
case of ITCI thore were regulatory clauses which stioulated
that the Indian company could use the foreign collaborator's +trade
mark on the condition that they would have the r ight to
1nspect the cuality of the products manufactured. One of their
engineers wos stationed at the plant in Bumbay as thLlr

resident director for kez cing. checkfon the gualiwy.
_ i

The-conditions rcgulatingtexport by the Indian
firms varied across the firme. ITCI was allowed to axport to
any country but on the condition that the forcign partner’s
reé;esentativenfould e aopointed as sole selling agent,
Infofmation was not available for Eicher which‘alsd had
for elgn minority cquity participation. Escorts which had
a licence agreem nt 4did not have any restrictions on
ex»orting its products, However, in the case of the other
two, which had no eguity participatiom there was some restriction

on exoorts as seea from Tablc 6.
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In terms of scop2ec of the collaboration agrcements
those that werc signed later wore more comprehensive in
naturc. In the casze of both HMI and KIL, thc collaboration
was for transfer of technology for a whole range of tractors
which belonged to =& unified series of products in contrast
to those signed earlicr which were for one model o7ly.
excent in the case of Escorts which was for two models.

This perhaps was an indicotion of the 31 crease in barcaining power
of the firms that entcred the industry later. Ewven ia the

case of Ii0I and 1% it seems that the Indian partners were

able to sim agrecmentes in linc with the G overnment's

nolicies in which thoe perent company made devartures from

their established 2olicies.

In the zagsc of IWCI, the three partners, International

Y

Harvester (IH) lMahindra & liehindra, and Veltas had 17 per cent
shares cach in the equity. For I, this joint venture marked

an important doosrture from its established policy of investing
abroad only through wholly owned sussidiaries. According to
Kydrle,, IH's foreign role had bheen quite large right from the
beqginning of this century. In 1212, 40 per ccnt of its total
sales was from outside the United States, IH's foreign role became
more significant with the dwindling of its domestic merket share.
LI had been leading in the North Amcrican farm machinery sales
until the late 50s. Gradually from 1929 onwards it lost

ground to Allis-Chalmcrs, Joha Decr:,: ord, and Furguson,

To maintain its position and to-take part in the World War II boom,
IH moved into manufacturing activitica in France, Germany,
Britain, and Auctralia. Arcund midMSOs,'India began to face a
deegéning foreidﬁ enc ande corisis and the Governmcnt's policy

of imgort subrstitution wnosced a threat o IH's market which was
about 55 per ceat of the total sales in India. IH's decreasing
“market sharce in thé home mark@t and the impending loss of the
Indian market osointed to the need of setting up manufacturing
facilities in India. Alr-o the protection against competition
srovided by the Indian Goverment's policies could mean a
lucrativce future merkctc, This perhaps'was a powerfu; motiva-

ting force for IH to invest in India.
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When KTL signed their‘agreement with M/s, Klockner Humboldt
Deutz, the latter's product was acknowledged by tractor experts
the author interviowed, as one of the most sophisticated on
technical paramctres like fuel efficiency, and hydraulic lifting
povier. waever, in this case also the foreign collaborator
agreed to abide by the prevailing Government's policies, An
zxplanation forlthe rclatively high bargaining power of the
Indian firms vis—avis their forcign counterparts is that the
tractor induétry had recached its stage of maturity and hence
the tgchhology was widely dispersed making it'relatively casy

for an interested firm to acquire it.

The development of thc tractor industry is very closely
associated_withﬁ@he.automob};q‘qnd automotive ancillay-industries,
A major part of the standard proprietary.items uséd.iﬁnﬁﬂemEéﬁ;;
facture of the tractor is supplicd by this industry. This
constitut g bout 50 per cent of thc ‘ractor by value., The
apparently high bargaining power of the Indian tractor manue
facturers resulted from the higher technological absorptive

capacity,

Another major point that is worth noting is that all the
agreementé had special provision for training Indian cngincers
at the collaborators' plants and_also %or help by the foreign
firms' engineers‘in establishing produ%tion.. However, the

intensivencss of the training did vary across firms which ref-

lected enterprise-specific situations.,
Cheice af Product

The process of choice of the proprietary technology reflects
more the style of top management of the firms and their perception

of market conditions at the time of their entry into the industry
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than the influcnce of Government's policies, The Department of
Agriculturc stated: |

On account of varied soil topography and crops
cultivated in diffcrent parts of the country, the
-need for the type and horsepower range varies, and

one or two rakes ... cannot :ome with the varied
requirements, Moreoever, the requirements of the
country cannot be effectively met by any one or

two manufacturers, Henee, Government of Iandia hes,
subject to the availability of foreign exchange,
allowcd import of (i) such make/makes +hat have a
manufacturing programme approved by the Ministry of
Industrial Development and Internal Trade and/or those
whole manufacture is likely to be established in

the ... forcsccable future;(ii) Tractors which had
either Deen tested a2t Tractor Training and Testing
Station, Budni and found satisfactory, or alternatively
which had becen imoorted in the Dast and woe have had
sufficient cxverience ¢f their Satisfacffry
performance under Indian conditions .o

Given this policy.of Government, there was considerable leeway
available to the firms to cxercise their choice, Howevér, as
wa shall see prescently, the majority of the firms did not
conduct a comprchensive seorch for +he best technology but
exhibited awSatisﬁ:iﬁézbehaviour with thc marketability of the
products in viaw, Hevertheless, therce were deviations from
this which were more of .an cxception t?a' the rule.

When Bicher T;actors India Limmgﬁd{was floated in 1959 by
by the Goodearth*é§mpany, it_had been engaged in the business
of selling importeéd tractors for quite some time. In 1948,
MeMe Lal, the founder of the company had taken up the dealer—
ship of Fergusen tractors for-a fow districtsieach in Western
U.P. and the aréas now in Hafyana. However, in 1952, Goodearth
Company started importing tractors on its own from Gebr,. Eicher
of West Germany to " Lest market” them, Imports of complete

tfactors went on till the end of 1956 after which the liberal
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import of tractqrs_through normal trade chanacls ended on
account of stringent foreign exchange situation, Around this
time Lal started considering manufacture of tractors in India,
Around 1957-58 hc went to West Germany to explore possibilities
for collaborating with the samc comoany as its oroducts had

been well accepted by the market,

The Indien frrmer was not cxposced to mechanization of agri-

culture, and was, thercfore, ant to put the tractor to abuse,
There werc almost no facilitics for maintenance of tractors and
the level .of tochnical skill 20sscssed by the farmers was very
low. 1al recalised that India needed tractors which ~ould with-
stand various typcs of use and abuse like pushing heavy loads,
pulling trailers, various farm coulpments, etc, Base of ma in-
tenance even by pocrly trained village mechanics, low price
and low opirating costs vere major'characteristics, which he
looked fbr in his extensive tour of Burcpe for a suitable
tractor. Ths Eicher tractor fulfilled thosc requirements, It
was simple in design: it could bo casily maintained by farmers
with a low lovcl of technical skill, and was low priced, The
tractor was povered by a single cylinder, air-cooled engiﬁe
and had minimum number of moving varts. It 4id not have a _
hydraulic system for imploment comtrol{ whereas by the 60s almost
e _
&ll tractors in the deve}gped,gountrie§ had incorporatcd this
in their designs, In oé‘gﬁhwords, the tractor model sclected
by Lal for manufacturc in Tndia was comparatively an obsolete
one, The German collaberators wore no longer manufacturing this
tractor. They had alrcady brought out more sophisticated ones

for the German market,

.

AIn 1959, Mahindra & Mahindra Limited, Bombay raceived
sanction from the Government for manufacturing agriculturail

tractors in collaboration with Devid Brown and Company in U.K.
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The new company was called David Brown Mahindra Tractor Pfivate
Limited, It had planncd to bogin manufacture with alrecady
cxXisting facilitics in the Mahindra & Mahiﬁdré Group of compa-
nies, However, this collaboration agreement failed and

Mahindra & Mahindrs started searching for another suitable colla-
borator., Voltas Limited had been the sole selling distritutors
of International Harvest tractors from theo carly 30s. In 1957,
they started toyving with the ideca of manuracture of tractors

as they realisecd that the balance of payments sosition of the
country was gradually becoming precarious and that there would
be restriction on imports, Their idea was to initiate technical
collabqratipn between their foreign princivals and well known
Indian f£irms to manufacturce their nroducts which was already
selling in the country. In thesc ventures, Voltas rotained the
right to sole distribatorship, This strategy matched the
requirements of the éovernment's industrialization policies, the
foreign firm's need to scourc their cxisting markets, Voltash.
need to diversify using foreign technology, and its ownrdistin-
ctive competence in selling and distribution., On Bugust 24,
1961, Voltas Internaticnal Harvcester of U.K., and Mahindra &
Mahindra tcamcd up to form thc new comnany, called the
International Trictor Company of India Limited. For Mzhindra &
Mahindra Limited ( M & M ) with its eﬁberience in the automotive

- e
industry, cntry into the tractor indu%try was 2 loglcal step.

'Th& démand pattern foregést by the Planning Commission

. envisaged highor?demand_fdr tractors in the range of 20 to 30
draw bar horscpover, In 1961, when the company wes formed,
-Voltas was sclling the B250 model of IH tractor., At that
time the lorast horscépowcr tractor made by 1IH was 35 horse-
power in tho UK and 25 horscpovwer in Cermany. A Government
sponsorecd toam wirich had visited many countrics in 1962 was

asked to dectermine the ideal range of tractor horsc-power
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for India., It obscrved a gradual shift towards higher horsow
power tractors ali over the world. There was a preference for
tractors with engine horse pover above 25, Since IH had strong
commitment.to “35 +"horsc power tractors it decided to intro-
duce the B275 (35 horsc power) model in India. The choice of
the product was not bascd on any systematic market rescarch, but,

on the basis of field exrericnes and judgement,

The story of Escorts' cntry into tractor manufncturing as
narrated by a sunior €xecutive of the company is as follows:

Till 1961 we were selling Ferqguson tractors in the

North and North~East India. We sold very large numbers

of thoese tractors, But in 1961, our selling agbncy

of Ferguson was terminated bgcause they signed a collsbora-—

tion “grooment wvith Sinss.d for starting a tractor
maautacturing plant in sadras. We had a large infra-
structurc of dealers and we did not knew what to do.
Ve then recommended the now company which Ferguson hgd
.set up to appoint them as their dealers,

_ This was the setting in which‘Escorts found itself in 1961,
PhooTelirs d: 3o fErorm 043 Yeer £ 3,193 10 it thot v.ar
was mainly due to the loss of their tractor business, At this
time Escorts was approached by the supplier of Polish tractors

to ex?lore the pessibilities of manufacture in collaboration with
Mesgsrs liote Import of Poland, They had an Iadian agent in -
Kanpur with whom they were dissatisfiéﬁ . Escorts then became
their agent for selling "Ursus" traﬂtoFs. In 1962 Bscorts

aprlied to the Goverﬁment for an industrial licence to manufacture
tractoﬁ:m collaboratlon with Messrs Moto Imports in which

50 pep~cent was planned to be constituted of indigenous
components. This wa$V90551ble by using an indigenous engine with
a transmission imported from the collaborator, The Government
issued the licence in 1966, In the meanwhile due to the
limitation »>laced by éhe Government on import of complete

tractors, the company dasigned and developed its own tractor
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by utilizing an Indian made engine and other components.produced
by ahciallary industries, Utilization of a large percentage of
indigenoﬁs components resulted in a low value of imported
components., The Government in appreciation of their efforts

in the development of a tractor with an indigenouS'ehgine allowed
" the company to import CKD packs from Poland, However, all the
activities were only assemtly operations a® manufacturing could
not be started without a licence, The tractors, the company
developed were the Escorts 37 (35 horse-power) ang Bscorts 27

(22 horse-power) ,

When HMT, a public sector undertaking of the Central Govern-
ment entered this industry, ié had two options, eithef to go
in for a'foreign collaboration with Messrs Motokov of .
Czhechoslovakia or to examine the proto-type model of an indi-
genous tractor called 'Swaraj"developed at the Central Mechanical
Engineering Research Institute at Durgapur., HMT decided to go-
in for the former for various- reasons, There were many plus
points for the Czhechoslovakian tractor. Over 30 thousand of
- them had already been in operation on Indian fields for over ten
years., Moruover, for the firct five yecrs of the manufacturing
progranmé(foreign collaborator was supposed to provide CKD u[fhe“
pécks rexdy for assenbly. This perioﬁfwas considered to he .
sufficieﬁt for develooing the cé;abfli%y to manufacture most
of the components indigenous&y. The Swaraj's on the other hand
was an unproven model. It would have taken roughly three years
to establish the’manufécturipg-ﬁacilities. During the
financial vear 1967-62, 17 369, and 1969-70 HMT made large
amounts of loss and hence its(management was under tremendous
pressure from Government to turn the company . around, From
the point of view of commercial advahtage, which was most
important o HMI' because of +the slump in its machinc tool
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business, the choicc in favour of the Imported tractor model
was obvious. Though the foreign collahoration agreement was
signed for tranSLer of technical knovhow for the manufacture

of threc models-Zetor 2011/251% (25 horse power), 4511 (45
horse power) and 5511 (55 horse power) - initially technical do-
cumentation was to be supplicd for only 25 horse power mcdel.

" Tarme and conditions for the supply of knowhow for the

higher horse powar wodels werc to be deccided only when HBMT

was rcady to manufacture those.

The process of choice of product was problem oricnted,
i,e, firms sturted s.arching for a possible collaborator only
when their existing businesg werce in trouble, In the first

1

two cascs, tne scarch for a collaborator and product

was influcncoed by ihe top manacem nt's desire o produce a
tractor which could be easily sold. Even this criterion for
chniae could have 1l.d to a num:cr of alternatives. In the

casc of the last two companiecs, the firms did not have any

time to undertakce a comodrchensive scarch because of the

nead for taking fast decisions as a result of a major slump

in their existing busincss. The proposals for foreign collabora-

tion in a way woere offcred to +her: and they accepted the.same,

In contrast, wc have the casc Q: KTL whosc top management
was interested in a technology wwat}would be far ahcad of the
COmpetitors' products. At he timgithey cntered the
industry, their cowoetitggs were ITSI (collaboration with
IHY, Tractors’and Farm Equipments (collaboration with Massey
Forguson) , Bscorts (collaboration with Messrs Moto Import
of Poland and :ord of USa) , Hindustan Tractors {collaboration
with Motokov), and HET (collaboration with Motokov). KTL's

top managemcnt was on tho 160k out for a product that would
be "the technoleogy for the next 25 ycaré." This was the
philosophy of the Xirloskar Group. In 1949, thc Kirloskar
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0il Engincs Limited (KOEL)} he” decided to go in for the

man: facture of vertical dicscl engines which was a
remarkab;e‘iﬁproﬁement uponn the then popular horizontal

oncs. The horizontalrdeisai ezagine could achiazve specds

up to'750 revolutions per minute whercas vcrtical,pnes could
go un to-ZQOO revolutions voer minute and hence could dévelop
more powsr. At the time KOEL introduccd the vurtical‘engine,
it was a totally ncw concept in the Indian market and only after
intensive market developnent the produCt proved very SUuccess-—
ful., Daltz tractors were z designed to use direct injection
air cocled cngince with a very low specific fu=l consumption
of butween 158 to 165/per horse power hour. ‘The cagine was/
designed to run at 2300 RPM, The cylinders and cylinder heads )
vere semgratad for casc of servicing. Repairs could be
completed cuickly as only the affected cylinders neceded to

be dismantlcds ‘Thcrmodynamically the theoretical_cfficiency
of an air cooled engine is higher than that of the water-
cooled one-because higher overating tamperatures are achicved
rapidly. Also the optimum operating temperaturs for the

air cbblei engine can be desi-ned to be higher than that for
water~cocled cngines. Thig cnables the complete burning of
sulphur oresent in the fucl which otherwise forms sulphuric
acid in the cylinder after cumdustion thus causing corrosion
and woar on cylindcers, qutonSL aQ§ %uwbustion rings. 7The
horse povizr coqsumption by the blowe{' for air cooling is

two to throc per cent of the power wn.ratud by the engine

as qompared to six to seven per cent of the energy consumption
f=3 ﬁﬁgwggo;ing'equipment in a water-coolad enginc., The horse
ﬁdWcr aﬁtﬁut is, therefore, greater f£or any size of engine,
Howovef,-tharc woere doubts in the minds of the Indian farmcrs
reqarding the cooling efficiency of the air-cooled engines.
This doubt had been gencrated by failure of the R5-39°
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tractors and the bad verformance of Escorts Tractors sold
carlicr which had been fitted with air-cooled an¢nes in the
mid 608, In spite of the bad nams Aair-cocled cngines had
adcquired in India, the management of XKTL decidoed to use this
engine, the thinking bcing that this would b the technology
of the future, \ ' |

Shedae and Adantation of Manufacturing Lechnaloay

The choice of manufacturing ﬁochnology in the Indian tractor
industry was significantly_influenced by thec Government's indus-
trial licensing policy on the onc hand and enterprisce specific
factors on the other, Though all the firms considered in this

study largely used 'batch production teehnplogy to manufacture
-tractors, therec were differances across the firms on various
dimensions. Those could be attributed to the differences in
organizations' characteristics which wc shall discuss later in

this section,

Plant size in this industrv was rcqulated by the industrial
licensing policy of the Governmint. Industrial licensing,
directed towards sccuring the national objzctives had among
‘the original aims; 1) regional dispersal of manufacturing units,
2) prevention of ccconomic concentratior, 3) impetus to small
industries, 4) cncouragement to Emﬁaktrsubstitution, 5) opportunity
to new entrants, "and 6) elimipation of-unlicensed expansion.

In consonancce with these objectives, the total capacity plannedd-
activities were Bascd o domend forceasts made by various governe
mental and non-gocvernmental bodies., The firms were forced to
adapt mass precduction technology acquired from their colla-
borators to low volumc betch production technology matching

the cpacity allocated to them by Government,
/for each plan period was divided amongst the number of enter-
prises, The planned
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Eicher Tfactors was initially issucd an industrial licence
for manufacturing 1250 tractors Der Annum which was leter on
increased to 2000 tractors per annum., In 1977 it was again
raised to 10,000. Comparcd to the = average production cap301t1°s
of over 30,000 tractors per annum of ma2jor manufacturers in
America and Burcpe, Bicher Tractors' licenced capacity was very
small, But because of difficulty in getting import licences
for CKD packs and their lack of tochnical and managerial expertise,
the production volume never went beyend 2000 tractors per annum
for the first two venrs., One of the rajor tasks for Vikram
Lal, after he joinod sicher Tractors in 1968 was sclection of
proper plant aﬁd machinery to increasc production, which had

remained extremcly low for eight years from 1960 onwards,

Tectmically, there were three options in the choice of

manufacturing technology:

1. Usc of mass production technology, using special

purpose machincs for all operations,

2. Use of only general purposc or universal machinery

for all opcretions.

3. Usc of combination of special ourpose and universal

machinery. .

ﬁhm?; choice was immediate ly ruiZd!Put as thore was

not enough funds and ﬁiso the fact that the production
volumes of 100, 209 or even 300 tractors per yoor would not
" have been Lennomlﬂally justifiable. Use of universal machi-
nery alone was(possible as the skill level rejuired in /phot
cer vain operations would be very high and reliability of
quality lev.els echieved would be a prodlem, So the manage-
ment considered the use of composite technology, 1.,
combination of u:iversal and spicial purposce machines, a

judicious solution.
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The major factors that influcnced the choice of plant and
machihcry-wns the acutc paucity of funds which wngs responsiblce
for the c¢voluticn of a corporatc philecsophy of low cost in
every endcavour, To overcome the problem of finmscial
stringency, the menagement decided to purchase some sezond—
hand machinery from thoe collaborator which was available at a very
low »rice and which were required £or seme of :the critical
operntions, for uxample, mechining of conncecting rod, crank

shaft, etc.

Indigcnous machincery available from well-known manufacturcrs
like Hindustan Mahinu Tools Ltd,, or Kirlosker were too
exnensive which Eicher Tractor ecould not afford. So the team
of engineers alsong with Viikram Lal went around small scalce
enterprises in Punjab to observe the machines ond cquipments
they utilised. Aftur studying their practices thoroughly, thc
mansgemcnt decidsd to ¢o ahcad with purchase of very simple
machines called Addas menufazctured by the small scale industry
in Imighiana and “Batala in funjab. These machines were basically
cast iron basces of lathes, driiling machincs, or milling
machines fitted with very simple tool carrying hHeads. “These
Addas woere basicaily universal machinery which could be tooled »
uo for mass productiocon of diffe;eng_iiems. The idea cof the
management was to design and manufactyre proper jigs and
fixtures by which the reliakdility of the operations could bce
enhanced, and by thesc operations it eculd be “deskilled” to

a certain cxtuont,

The layout of the shod was designed in such a way that
each component could be menufactured in a part of the shop
using/combination of these Addas. Using o combination of fa
process and product line layout for certain critical compo-

nents, it was possible tc incroazce the capacity of production
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with low capital cxp.nditure in plant and machinery. The cost
of Addas was approximately Ps 3,000/~ and the 'special jigs and
f ixtures around Bs 1,000/-. The total cost of each Adda was

Rs 4,000 whereas machines from tha well kiown manu facturers

would have cust them between Bs 20,000 and 50,000.

Capital expenditure was also reduced by manufacturing
some of the costly machines like dynamic balancing machine
for balancing the crank shaft and the £ly wheel, and fink.
boring and lapping machine for the cylinder head in the
plant. The company's philosophy had always been s
expressed by thuir Managing Dircector:

We dc not wish to invest heavily ia fix.d
asscts, Mecausce we felt that 'we could not
afford to do so without raising the prices,.
What originaly started as a reasoning bern
out of paucity of funds has now become a
philosophy of the company - the low cost
approach in cvery endecavour, This is also
in keceping with. the ne.ds of our country's
developing cconomy where capsital is scarce
and hence mst be consorved.

To quote ancthor example, at the time the study was con-—
ducted, thc company was planning to make a pressurised paint
£ lakhs, which if they

purchased from gstablished manufacturbrs would cost & 16 lakhs.

booth at a cost of ajproximately cigh

The company alse had scot uﬁ“a machinc toocl manufacturiang
unit.to Catcr”té tha .nceds of machinery for three expansion

plan€s. at Faridebad, Alwar, and Parwanoo.
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The project tecam of ITCI studied the tochnical documents
which ineluded, vroduc’ drawings, manufacturing process sheets,
production drawings of jigs and fixtures, and too'.ing before
deciding on the manufacturing process. In 1960 International
Harvestur rcii&d upcn very old factories for the Supply'of
components for thcir tractors. . The manafacturing process used
by them for some critical comooneuts were highly tlmu
consuming., For example, for machining the cylinder head of the
engine, international Harvesters' plant in UK used a very
conventional procuss. The process adopted by ITCI for the
first phase of thelr plant more or less rescembled those used
in the Internatiounal Harvesters U,K, Plant, The machinery was
mostly of the gencral pirpose typo. 'The reasons fnor this seem
to have been; 1) - influence of the collahorator, 2) the
economic aspects_(special Jurpose machinery was not economicai
'for low production volumes), The jigs and fixtures and
special toeling were precured from fareign suppliers along with
some of the mcchlnery whlchvvere not available in the COuntrY
then, &t the timc ITCI wes founded 1, Hil Ltd., had alrcady
made a mark as manufacturer of high auality cencral purpose '
machine tools. Also, at that time, the country wns facing
acute foreign exchange erisis and thercefore imports of general
. purpose machine tocls were banned. Ch#nrnmcnt had also banned
import of spaecial purposc machines which were proposed to be
manufactured by HET in 1966%67, :

T

,_in the sggnnd‘stage of expansion to 7,000 tractors per
year, thé choice of plant and machinery whs in favour of more
sophisticated oggs to overcome difficylties faced with universal
and conventional machinery. Problems were faced in maintaining
c-nsistency in quality levels. Rejection rates were hign.

Difficultics were faced in maintaining close tolerances.
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Some problems wore fzeoed becausc well trained workmen were not
casily available. The gencral purpose machincry used in the

first stage required higher operating skill., The shift towards
more sophisticatced machinery in the .zeccnd stage expansion was

mai:ly due tc the fclt necd £-r deskilling manufacturlng opecrations,

The project tecam recommeinded chahge over of the shop lay
cut from a completely process te a preduct oriented .ne, to
reduce material handling and.back tracking., Special purpcse
machinery were bought f£-r machining the valve seat, injection
hore, transmission case, and crank casc. IiCI's collaborator
used a conveatisnal machine for some of the operations on the
crank casc. “dhay overcame problems encountered in using cone
ventinnal machines by s .me adaptaticns in assembling techniques,
for example, by using higher torgue while tightening b lts,
Such techniques were not dcumente’ but transmitcted throuagh
verbal commnication. Thesc technigques could bo devel)ped
through trisl -nd error and over a long period of time
Theréfore, IT2I decidoed to shift te 1 ore sophisticated

“processcs,

Till 1968, all jiss and fixtures and special toouling were
imported. When the tocl room was establiched, import of jigs
and fixturcs were stopoed.,  Some of tﬂé complicated ones were
proposed to be manufactured within thgiplant and a major part
was sub—contracted. The tonting was, however, to be designed
by the tool »1g1¢oer1ng department. Regarding'ooecial purposa
machifte »s, their policy was to obtain them complete ly tocled up
frem the manufacturcr. For the gearshog, gear cutting machines
were to be iaorted as they were not indigencusly manufactured.
Later on, additi-nal gepr cutting machines were procured £rom

indigenous sourcces.
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The Bscorts. group of cumpanices were invoelved in various
busincess ventures which wore highly intcr-related, There was
a high degrce »f sharing <f some manufacturing facilities by
different divisions. Hence it was n t pnssiblce to identify
the capital investuents made specifically for tractor manu-
facturing, H:wever, Zscrrts went in f£or relatcively sophi-
sticated plant and machinery only when its financial position
had improved coasiderably. From its early s ages it had
deonended upm a pr licy of promuring a very large number of
components and asscmblies from ancil laries to keep investment

in plant and machinery at a lor level.

In the casc of HMT, the detailed Project Ropért submi-
tted by fhe collaborators envisaged a very large capital
investment (s 32,5 crorcs) compared to that of other tractor
firms. Their engineers had suggested in-h-use manufacturing
to the oxteat of 30 to 35 per cent, The manufacturing process
suggested by them invelve” a high degree of automation and
sophistication. HNM ‘s project team was asked to prepare

another projcct report considering the following guidelines:

1. &As far as possible under-utilized mathinery in

the machine tool divition had to be utilized:

2. &1l machincry had to b& schecred in consultation
with” the collabprator,_alsh the number of

varicty ¢f tools had to be kept to a minimum.

i ;
= 3, The components wewe to be manufacturced in batches,
which weuld cover one month's production,

4., In-hsusc menufacturing wes €2 be limited to these
compenents that involve technnlogical complexities,
precisicr manufacturing technicues, highly

skilled workmanship, and intensive supervision,
e
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The new projcct report onvisaged a manufacture of a
large number »f compenents by 30 ancillary units which were
planned to bDc set up within the plants{ premises ~n the patern
of its previous menufocturing units. In addition, a large
numbcr of s:andard componunts like tyres, tubes, fuel injcotion
equipment, batccrices, horns, rims, cte. were available from
astablished automctive ancillary units. The major components
which werce proososcd to be manufactured within the plant were,
complete engineg, main tr nsmission hwusing, axle, and gears.
The deteailed project report projected the machinery rcequire-
ment at 541 machines cut of which 53 werc to e special purpose
machines. H:ywever, when tho project was implemented, because
of cost escalation, the nomber of machincs required were
reduced further to 374 out of which special pﬁrpose machinces
constituted 49. In compariscn to the choice of manufacturing
technology made by the other firms described earlicr, HMT's
manufacturing technelogy was much more soshisticated as sh.wn
by its emphasis on spceial purposc machinery, The preject
cost as calculatcd in the DPRI was fs 1189.31 lakhs. One reason
for their neing ablc T gn in £cor expensive, sophisticated
machinery was the foct that a larqge part of the funds required

was available fron the Government.

As described carlier in‘bﬂ"ta~gicr section, Kirloskar's
technology was the most sngisticatcd and scme of the compo-
neats required,&ery high level of sophistication in manufactu-
ring:téchnologyi Thelr collaborator's report envisaged highly
sophisticatcd and mess production type machinery for achieving
large production velumes, morc suitable in the context »f a high-
ly industrialised nation. H.wever, the conditions available
in India rcguired a different approach for pianning manufacturii-
ng., With this in view, Kirloskar's tractor division task

forece analyscd thc various asscmblics of the tractor to decide
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the components which could be manufactured indigenocusly
41mmed1ately and whlch would have to be dcvcloped gradually,
The project team visited the collaborator's factory in Germany
to study the plant and cqguipment required, It was found that
50 per cont of the tractor's crmponents could be obtained indi-
genously as standard items. The cngine constituted about 22
Per cent of the total valuc of the tractor and the remaining
25 per cent comprised the transmission system consisting of
various gears and shafts, the transmission units,and the
hydraulic systems, There were two considerations involved in
"the decision making regarding these componentss '

.1) whether the technology for manufacturing these

components was available indigenously, and

2) whether it could be ecsnomically v1ablc/feaeible,

to manufacture them in-house,

The technolegy required for manufacturing-the engine was

not availablc indigenously, The cylinder head had to be made by
special diecasting of aluminium, Alumlnlum had to be used because
of its high themal conductivity which alIOWed taster cooling,
A}gpinium die casting technology had been highly developed only
in-a few countriecs like Canada, Germanyfand Japan, But in
order to reduce capital requlrements, tLu project team explored
the Dosq&@nlltleS"for 1ts manufactura lgdlgenously. They
contacted sgwp of thc ex1st1ng foundries but were told that
they csuld develop the technology only if they promised them
a requiremcnt of one lakh Lnglnes. 2s the investment required
in equipment was quite. heavy,  The pattern required for die-
casting the cylinder head at that time cost $ 1 +50,000 and had

to be imported with a delivery time oF one yeer The ecylinder
block and grey-iron casting required a swecial Purpose machine
for machining, The piston and the impeller for the blower was
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also not available indigenously. The next alternative was to
have them manufacﬁdred at onc of the promoter's works. Venturing
into manufacture of a highly sophisticated diescl engine in the
promoters works was percéived to have long—-term impiications on
over all production strategy of the company. The general policy
in the Kirloskar Group had bcen to creatu a separate company
whenever, there was a major dlver31flcat1Jn in collaboratlon w1th
a naow foroign company. In consideration of the special factors
in_their situation, the top management decided to manufacture the
engine in the Kirloskar Tractors works itséif It was thought
that in addition teo supplying the englnus for its tractors, KTL
could market cengincs as- prime movers for heavy—duuy, and marine
applications. The larger mapkcet would then justify the heavy

investment,

The foreign exchange element of the financial requirement
‘waé of th¢ order of 15,2,5 crorcs. No Indian financial institution
was ready to grant sudh a big amount, In consultation with the
Government of India, a German financial institution - KiW a

West German Government institution - Was‘approached for a

foreign exchangc loan, It was heped that the West German colla-
borator Would be able to help in cbtaining the loan for KTL,
Howcver, after they/ studied the proposal for one year, and thelr'/h g
teamz%lsiied KIL twice, they dcclined ko grant the loan. A&s /had
the foreign gxchange situation was ﬁot‘gOod in 1970, the top
management of tne promoters took a Jecision to modify the

pro;egﬁm, Klrloskar.oll Engines, one of the promoters of the

KTL had some spare capacity for manufacturing engincs and with -
some additional ﬁlant and machinery, the managecment thought of
meeting the situation., For KTL, the project.then boiled down -

to manufacturing the hydraulics and thoe transmissions,

At onc starse, it was also thought to get gears manufactured
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outside,. The existing gear manufacturers were mostly in the
replacement market and could not supply a high yolume, &Anti-
cipatedxuncertainties in supplics finally resulfed in manufacture
of gears in-house.’ In 1972 when the financial institutions

were épproached again for a grant of a 1ong#term'loan théy:
insisted upon a fresh market assessment 'as the date on which the
project was basced was already thrce years old, During'the
~appraisal, the questioch of market acceptance of air-cocled
engines creatced considerable controversy. They had béen'until ‘
ther more familiar with the water-coclcd engine tractors., They
wanted to satisfy themselves that the air-cooled engine tracﬁbfa'
could withstand thc extreme climatic conditions in this:counfry;
it was-finallf deecided that the project weould be reassessed by
an independént consultancy firm. M/s. k.M. Suri & Associates
were employed to d% the job, The financial institutions suggested
that theoy would be willing to f£inance the nroject, however, its
sizc was rovised down from 10,000 ko 6,500 tractors per annum _
during the first phase, In the second phase XTL could increase
the productibn to 10,000, Fiﬁally in June 1973, the finénciél
institutions agrced to finance, the project through long-term
loans to the extent of 5,500 laks. Thus it took about four
years from the time the project team was created till ﬁhe day-

the financial institutions finally Qgr”ed to finance the project.

- i
The Organizational Dimenstiaon in Technaloay Trapnsfar

-E;eation of:an apporpriate organizaticnal context for
the pe;formance of various tasks is extremely important for the
successful transfer of technology. The various key dimensions'
would be discussed in this section under different heads.'

1, Leadership

In the case cf Eicher Tractors, the critical decisions
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about the choice of the product and the ccllaborator was taken.
by the entrepreneur himself, However, in this company for a
period of about 10 years the production remained extremely low,
The fledgling organizetion did not p.. .scss the technical and
managerial ocompetcnce o formulate a technﬁlcgical strategy
and fas a result got int- a vicious cycle <f heavy depeﬁdence?dﬁ
1mport, low production and lack of funds., To ovenecome this
situation, it called for a highly 1maglnat1ve and bold decision
to go in for crude end cheap machinery to ruduce investment

and increas¢ production, &lso the task of organizing a highly

‘motivated team a2t a time when the organlzatlon was in the doldrums

was eﬁtrémely challcnging. The luadgrghlp was provided by the
entrepreneurts son who was & technelogist by training and who

later became the managing director of the¢ firm.

| A similarity is scen in the case.of Escorts where technical
leadership was provided by a retired expert from Massey Ferguson
of U.K. Hc developed a stratcgy of rapid introduction of new
models by using a highly over-designed transmissicns systems .
with different indigenous cngines. Esdorts could follow this

indigenous stratcgy only because of this leadership,

In ITZI, the neced for this kind of personalizcd leadership
did not aricc as the'organization was promoted-qy three well-. -
known promoters. - Mahindra & Mahindra, ong-d;*fﬂé Indian partners
was already cxperienced 1n the automative field- gnd hence
translation of thg tgchnology package lmported from IH into a
commcercial product dld_not a08e¢ muach of a problems,

Even in the cases of UMD and KTL, there already‘existed
a pool of technical talent in other divisions or comoanies |
belonglng to thoe same group of firms. At the tirme of dlversifylng
into tractor industry, the parent comoany or companlbs prOV1ded
the technical talent to carry out the tasks during the tecnnology
adaptation stage.
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2. Daevelooment of thc Organization and Formal Management Svstems

During the initial phase of technology transfer, very few
people were involved in decision making. Generdally a small team
of top management personnel consisting of members of the Board .

of Directors and possibly the would be Project-in-charge in the

case of largc companies got involved, Ig small orgaﬁizations,
the cntreprcecnodr himself conductsd all the decisidn—making on
behalf of his company. Howcver, in the casc of public'sectbr
_unaertakings, thea situation was differont as evidenced by. the |
casc of HME, In this public scctor undertaking the Minister
and thc Secretary of the concerncd hinistry, memburs from othar,
Governmenital bodics, and the concerned public 5ec£or.undef-
taking were involved. Heowgver, as the production increased it
became necessary to build o lar or orgoiization with officers
~end secparate units to look after Jliferent SQecializcﬁ'tquks.
‘From = smell orojcct team the organization developed different
‘functional units like production, guelity control, production
planning and contrel, a‘counting, finance, design and develop-
ment, ctc. Due to the increasing size of the or-anization there
was an incrcasing troend toﬁards formalization. Coordination
through face-to-fece mectings becane increasingly difficult;
hence the neced arose for formal structurzl mechanisms to
facilitnte this process. Systems for pioduction planning and
control, inventory management, materlal$ plaaning and control,
quality control and cost control werc_iﬁtroduced. Skills of
developing a welljcoordinated organization and building systems

for infegrating various functional arcas became important,

This is very clearly cevident in the case of Eicher
Tractors wherae production.was stagnant for a couple of years,
in spite of having no bottlenecks in »lant and machinery,_tech-
nical skills or finance during the early 70s, The problem lay
in the firm's lack of managerial skills as identified by the!
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Managing Diractor and' also corroborated by the consulting group
retainad by the firm. When the managerial inputs were provided
by vositioning professional mansgers at varioué levels and the
organization was rLstructurbd to mueet the new organizational
needs, there was a remarkeable improvement in over all perfor-
monce, The case of ITCI presented a situation where the dove-
lopment of the organiZatlonal‘structure and management system
did not k2ep pacc with the increasing sizec of the organizétion.
This resulted in the formation of various sub-groups in the
organization which were not well integrated, Lack of COmiml—~
‘nication mnﬂ,slow.r;soonse-tn.cnvi;rnwcathl changes resultad in
vitiation of ncrformance., Top management then dirccted Lhelr-
‘attention to the new organlzctlon al necds and a saries of -
announcements were made which were dirccted +towards a-deliberaﬁe,
formalization of integrating mechanisms through structural as‘

well as systeric thanges,
3. Nature of Research and Develooment Activities

Though at the time of the study all the firms had some sort
of R & D départment, their oricntations were considerably
different. In Eicher Tractors developmental activities were
undertaken almost from the very incebﬁion. & Jd.sign cell had

been created for undertaking thc folldﬁing activitiess

1) Ind*genlzgtlon of all the trgctor ‘components,

2) Convertlng the simPTe addas into single Durposc
a“hln“S by designing suitable jlgS and IlXturLS
and q‘hur special tooling, @nd

- -

-

3) Designing and manufacturing special purnosc

nachincs required for machining critical components.

In the beginning the orientation of developmental acti-

vities was towards cost reduction, Many of the complicated
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| machinery which werae very éxpensive weré designed and manufactﬁred.
in the company by the specially dreated_cell. " Till about ‘
197273 the whole organization was qearcd up té increasg produc~
tion, Prlceu being contrclled by the Government, the only way '
to generate larger surnlusces was through larger produqtlon-
volume, By 1970 the accumulated losses;after'providing profit
for depreciaﬁion amcuntad to Fs,35.24 lakhs. However, constantly
iﬁcreasing production helpéd vipe off the az2cumulated losses

. in 1973-74, The cﬁmpahy's financial position from 1659 till
1974 was very procarious and hence the orientation of R & D had
been towards facilitating the production department to'indrcasé
the oroduction. &lsc the tractor had bu@ﬂ in 2 seller’s market
till about 1972..73, &ccording to their Managing Director, the
market started showing signs of change around 1972 which called
for a change in thc coricntation of R & D activities, In 1973

“the company added thc follcwing products to their produbt line:

l.- Diescl El’l(}jine Scts
’ 20'-S'talﬂ.orléry Diesel Engiries

3. Trailers of 3_6 tonnas capacity

Thﬁse UrOdUCtu could be manufactured and sold as no- indﬁétrial
licenses was raquired. The company's 00110y could be gauged from

the followings:
= - -

. «s the Company had maintained its prime objective

of company - with guality by prdvihing sound, low-cost
products,. Sc rnuach so “that when the price control was
1ifted from the tractor industry .in 1974, Eicher was
thh only organlzatlon witich did not TﬁlSL its price
van marginally. .

Yet another unit was sot up in 1978 The product chosen
was machine tocls which we felt could £ill the gap

existing in the warket between the high cost/high precision
machines made by manufacturcrs and low-cost/lovw-precision
machines manufactured by the small-scale units ...
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The year 1973 also saw some exploratdry steps in deve-
loping an export market for their products - mainly tractoré.
The company made cfforts to develop markets in\the devalbping
.countrics of South &merica and Suden. They also supnlied samples
ot componcnﬁs to their collaborators who commended on their
quality. With improvement in its financial position the
company started directing its attuntion to aress Yike diver-
sifying its tracter linec, imoreoving the LXl tlnq tractor by
providing automatic dedth c nkrﬁl systems and making improvements

in the follow1ng arcas:

. Improved bonnct

1
2, Rigid axle with improved suspension
3. Inprovements in clectrical system

4, Improved quality for better look and greater

durability,

Till 1974-75 there were no scoparate facilities for deve-
lopmental work and existing production facilities were used.
In view of the enlarged activitics envisaged for R & D department,
_thc company apprcecached the indiaﬁ Overseas Bank for loan facili~-
ties and in 1975=76 the company for the first time, invested
heavily in ccuipment and machinery for R & D, & beginning was
also made in the recruitment of persognel for manning the ‘
R & D department, Akt the time of the $tudy the department Had
two senior managers holding Ph,D. degréc and e number of them
with M,Tech. and B,Tcch, di@feeq in Engincefinq. The total
capltq}'expﬂgg;turc during the ycars 1974=75 to 1977-78 was
Rs.156,9 lakhs approx1mmtglv.

In ITCI R = D cxisted almost from the very inception,
However, till 1977 it formed a part of the engineering department,
The activities of the R & D section up to 1977 were the following:
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1. Trouble shooting and carrying out modifiqations.
for tractor componcnts, effecting cost reduction,
import substitution, and modifications based on

field complaints

2. Field comrlaints analysis ‘

3, Documentation of draW1ngs and other nroduction
related infornation and data

4. Design and development of ncew products and
attachments

‘5, Company standards and value enginecring study

6. Designing and drawing ' '

7. Components tcsting, fabrication‘of'prototypes of

components being indigenised

¥ill 1968 now product development was not given any importance,
However, in the same yecar design and development of 17 h p was
begun as there was a demand for a small tractor. On making cer=-
tain estimations, the engincers realized that the cost differences
between a 35 h.p. and 17 h,p. engine would not be more than

Rs, 1800 wherecas the customer was willing to pay a much higher
price for the higher h.p. tractor. On realizing this, though

the tractor was designed and tested, the company did not venture
into the manufacture of the product, 3he following statement by

a senior officer of the company Jives .n idea about the nature

of the R & D activities in the company:

"We have nat conducted any systematic market rescarch

* fo decide’on our new product development. However,
“on the basis of our field cexpericnce, instincts and
judgument,we were ablc to visualize the votential for
‘certain types of products and adopt appropriate mcasures .
These arc roeflceted to some extent in our projcect
development work as part of R & D during thc last
10 ycars., In 1967 a domestic washing machine was
taken up for design and development. This was in
the nature of a contingency plan towards diversifi-
cation. Again it was also mcant to give trainihg
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in design to wnginecrs who had an aptitude for
design and duvelopment work, Generally, whenever

we undertake 2 small project,. financial allocation

igs arbitrarily madec, cartain tar ots arc.also

fixed and subscguently the progress also roeviowed,
Also the ccrmenccement of the »roject might not
necessarily follow the preparation of a formal
pudget, we orepare a budget and sent it subsaqu;ntly.

During 1963=70 tractor implcments werce developed according
to drawings supplicd by Ife During the periocd 1970-7L, theo
company rcalized that it would be profitable to have an additional
higher h,p. model to broaden its product change, &lso around
the same time Escort came out with their Ford (43 h.p,) tractor.
hActually thc design for a 45 h.p. tractor had bcwun alroady.made
ready by 1969. The philosophy behind tho design was maximum
utilization of zxisting production facilities including machine
tools, jigs and fixturcs and other cxpensive spocial tocling,

No formal permission had been taken from the top mana gement for
the defign and dovelopment of this tractor, though an initial
budget was made and the top management was informed of the likcly
CXDENSeS fbr development of the product, Sgventy to «©ighty '
per cent of tno components were of samc design as usad in the
existing 35 h.p. modcl, Huwbvcr, the top managoment had dcubts
about the marketability of the product. Henee they deccided to

go in for the imported des ign:'th- intginotion 1 <34, o 43 h‘b;tracto
One of the reasons for geing in for tu;; moqul was the exigency |
of the. compgtltlv_ situation, The management felt that it was
cesentlal to enter the higher heD. merket scgment in thc carly
stagcese The I dc81g1 was a proven one and thecrefore the choice,
Similarly there were other ncw sroducts designed and developed

by the R & D department but nonc of them rcached the stage of

commercial exploitation,

Onc of thec major contributions of the R & D department of
ITCI was "the dicsclization" of the "Jeep'. hfter the oil crisis
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in 1973, the cost of putrel had incroasead markedly and with

that the market for jeops hag slumped. One of the jeeps used

by ITCI was,fitted with a tractor ecnginc and tested for perfor-
mance, It was found to bu mrch more sconomical but not qppropriate
for automotle usc, &S a temporary measurc the whole production
of ‘juep was converted to use tho tructor cngine and the company
(Mahindra & Mahindra) was saved from o mujor disaster. Simule
tancously R & D beort was focuscd on the development of an -
appropriatce ¢ngine for the jecps & collebnration agrecment was
also signecd with a Frcnch comaxany for toechnical know~how for

manufacturing a dicsel ecngine for the jeep,

On March 25, 1977, a scparate R & D department was created
with thu former cnglnecrlng manager as its head,  This step was
taken to give greater cemphsis +to valug uuglnebrlng, product
-rellablllty and vquality control by the creation of the Dosts of
Chief Design and Valuco Enginear, Chicf Bevelopmoent Englnwor, and
Chicef Quality and Test Engincer under thc R & D head, The
‘total capital expenditure between 1973-74  and 197718 was of
the order of 75,47,7 lakhs. &t the time of the study total
personncl strungth of the R & D dbpartmcnt was 65. the compow~
sition bzing about 15 Bngineers, 13 technical supporting staff,
“and about 35 in tho administrative cate gOry . ﬂ"wever, in spite
of a relatively large allocation_of Fuéd in the R & D, the top |
management commitment towards GOVLlopljg new markettble products
through its own é & D activities was not very strong. The top
managcmunt view wes. that there wes not rmich . scone for R & D in
 terms sf naw product develovment, However, they fcelt that
there was a scopc for cost reduction through control of rejection
rate. Valus cngincering was given emphasis through—out the
company from 1976, & company~wide scninar was conducted with
the ckperts from IH .. Usa plant., This scminar was held at the:

1nstancb of the Cheirman of the compeny, Within two years some

[the order of Rse69.4 lakhs and revenue expenditure of
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reductlon in the cost of the tractor was achleved. This was of
the order to 5.250 to Rse 300 per tractor, - | |
\ _ -

R&D in Escorts had rcally begun as edrly as 1963, undcr -
thc leadership of R.C. Heath, who had joined them in the early
60s.  He had carlicer worked with Harry Ferguson of Ferguson
Systems” fame. During the early days thc Escorts-~27 and
Escorts-37 tractors were develcped with indigenous engines and \
imported transmissions. Tho_act1v1ties were more of a develop-
mental nature, requiring expeftise in the design of jigs, 
fixtures, and soecial tooling. The backend of the Ursus = 335
(Polish) tractor was hlghly ovcr—d651gned and could w1thstand
strusses developed on tractors up to 50 h.p. This backend
was adapted for matching w1th engines of different h.p, In
this manner Escorts was able to produce a broad range of_tractcrs.
Escorts also gave attention to the development of various typés.
of agricultural implements, i |

During the 1967 Escorts developed the ESCQrts-47; a 50¢ th.
tractor fitted with a Perkins eagine. In 1968 the Kisan tr@uﬁbr
usiﬁg a eight'h.p; Kirloskar c¢ngine who developed for introduce
tion in the market. During 1970-71 t.e company developed a new
tractor using a 37 h,p. water cooled engine, which was intro-
duced in the market in April 1972, *any new products hagsed
on the tractor were also dLVGlOpCd. ,These were material
_ handllng equlpment like ¢rfanes, tuggers, dumpers, compressors,
gengrators, and elevators. During 1973-74, its R & D department
attéﬁceg to thé Tractor Division also gave substantial emphasis
on the indigeﬁization_of the engine, the tachnology of which -
had been.acquired from M/s; Moto Import.‘

By 1975-76 Escorts had developed a complete line of
-mate:ial handling industrial eguipment, based on the'tractOr )
manufacturing facilities. This line of products helped Escorts
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to remain in the bluc-during the recession period,

In 1977 Bscorts set up the Escorts Scientific Researéh
Centre. The Presidunt of the company reported in the 1977
Annual Reports

» s the company has expanded its employmént and
has doubled its design and product development
capacity. A lot of unique facilities have been
acquired by our Research Centre and engineers
have developed more reliable and economical
-products for the future growth plan of the
companywu
The Escorts Scientific Research Cgntre has set-up at a cost
of one crore rupecs, - The total R & D and revenue. expcnditure
of Escorts for all bu51n05ses of Escorts between 196869 and

1975—76 amounted to 207. £5 lakhs,

Titl the creation of the Scientific Résearch Centre in-
1977, the objectives of R & D had been 1) import substitution,

1 2) applicaﬁion oricnted product development without going into
the basic design features, 3) ~ost reduction, and 4) improvement’

i-of'product performance in thoe field based on market feedba¢k;

Hgwever, with the crecation of the Research Centre there was a
qualltative shift in their R & D activities, In 1978 the ‘_
organlzatlon structure of R & D refleéted a distinct departure
from the earlicr pollc1e A deputy general manager now headed
R & D and an OfflCLr of the_rank of manaoer, headed the Engine,
Hydraullc and TransmlsSLOn sections - these three assemblxas |
‘bean'the most critical part of the tractor, Two other managers
directly-under the Deputy General Menager looked after ¢ 1) com=
plete tractor implements, trallers, and Special equipment and -

. 2) industrial equipment. The objective of this structural change
was to cbmmence activities which ultimately would lead to the o
evolution of new design concepts and the possibility of = -

1) using different fuels in the engine, 2} improvement in specifig
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fuel consumption and 3) improvements in hydraulic systems and
transmission efficiency, etec. Highly qualified personnel_with
with previous experience in Combustion Engineeﬁing and'Hydraulic
Systems were recruited. The Research Centre was also equipped
with a prototype development workshop and a full—fledged drawing'

)

office and testing facllltleq

At the time of the study, R & D in HMT was in a vory
nascent stage, The major objective at that time was to rapidly
indigenize a 55 h.p.'tractor which hed élready been introduced
:into=the market, - The following statement by a senior officer
of the company captures the cssence of R & D act1v1t1es at that:

time,

" ees we do not have basic capabilities in Research &
Devalopment, We have taken some new people and
are still in the learning stage, We have to lecarn
everythlng about manufacturing tractors first before
we go into research and development. For Indian
farmers these tractors w111 be good enocugh for the
next 10 yoears,"

HMI did not have any tractor testing facilities within its pPro-
miscse Thoe Trector Yrodndng -n? Tusting Stotion at Hissar was

b;iﬁg used for testing new models and prototypes.

Till the end of 1975 thcre-wesynolseparate design depértb
ment - All acthlties COncernlng the phaSGd deletion programme
llke process plannlng, tool design and development, vendor
development, etc, were performed by the planning department
under Ehe general manager in coordination with the purchase

department.

The need for a separate de31gn and development department
Was felt 1n 1975 when the indigenization programme had to be
spozded up. Anothor factor which gave impetus to the formetien g
of a separate design department was the erisis regarding '
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non-availability of hydraulic units from Chzechoslovakia,

_ By the end of 1975 the management of HMT had begun o
realize that the quality contrcl department had to be strengthened'
through technical support and field complaints had to be attended
to expeditiouslve #&lso the increasing COmthltivcneSS in the
market demanded a larger product range, Under this situation
the Design & Development Department ceme up in HMT towards the
end of 1975, Some new products were also developed with the
objective of training the personnel, They were Janata: or ¥rishi
tractor, Acrodromc haulers, Rice Special, 35 h.pe. tractor; ‘and
‘Mini truck, '

The Design and Development Department had about 35 persoh s
at the time of the study. The manpower budgeted for 1978+79
was 53, Some of the personnel had been transfiecrred from the:
Machine Tool Division and some junior persons had been re@ruited
from out31de.

In Kirioskar Tractors also R & D was in its very early
stages.. There was no separatce department for R & D, However,
- developmental activities for indigenizntion had been taken up
and were being coordinated by the Project Manager £i1l 1974,
The Design Cell under him looked aftex: 1) Conversion of drawings
and standards; 2) inéigenizatioﬁ; Iy figs and fixtures design,
and 4) engine déVelopment.!rThe Develépment Section looked after:
location of submcontractors:-providing technical assistance to
vendors, and pPrototype development. Towards the end of 1974
the Pro;ect Managor was designated as Executive (Technical) and
a separate positicn for Manager (Quality Control) was created
under him, The threc other departments under himkwere Production,
Materials Management and Design Developmént, and Tool Room,

- A number of coﬁclusions may be drawn regarding the process
of evolution of R & D in the tractor industry and character of
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'R &;D activities in each of thé firms and the forces that were
‘résﬁonsible forﬁthe.séme. From the abcove it 15 clear that

;R & D was a s;gnlflcant function in each of the firms in the
tractor industrye. H wever, there was a considerable change in

" the nature of the R & D activities carried out over a-span of 20
years which this study covered, L comparative study of R & D
ip_the,flve,firms shows some comnonalities and scme differences,
Tﬁe‘commonality-is in teorms 6f the nature of R & D activities

in the‘éarly stages/of the firm's history. As seen from the
description above, All the firms startod their R & D with a
foais on production related trouble shooting activities and
indigenization of thé imported design, These activities were
greatly influenced by the Government's import policy and its
administrative pressure to gradually reduce the import_content
of thé‘tractbr. The character of R & D ac%ivities'ﬁndamwent
considerable change when the market conditions changed from a
‘seéller®s to a buyer's one around 1977~78, Mast ofthe :;wms
responded by creating Separate departments for R & D and gava
gresdter. attention to activities like quality assurance, value
engineering,,and new pro&uct-development. Though this was the
general'trend in the evolution of the R & D function there were
a number of 1mport1nt differences which we shall sce presently.
In the case of Elcher from the very b%glnnlng developmental
activities was orlented towards reduc#ion of investments in
‘capital cqulpmcnt. As seen-earlier; they created a cell to convert
simple machinas - into single purpose machines to increase the
produetion and diso to build much of the very expensive and
sophisticated machinery within the company's premises, ITCIL
nad,given-impdrtance to new ?roduct déveldpmént almost from the
very beginning; however, those products were not commercialiased
‘as they believed in depending upon imported technology for the
same. Escorts, in contrast, gave considerable importance to new
product develbpment from the very beginning and indigenization
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became 1mportant only much later when they went in for. the Ford
Tractor and the improved Ursus Tractor. Howevur, with the market

turning 1nto a competitive one, valuc englngerlng, ‘use of new

‘fuels, quality assurances, and product improvement became more

1moortant.

Impligations for Public Policy

1, The study of the tracter industry shows that the ch01ce

of product spanncd a continuum of technologlcul 5ophlst1cation.
At one end we have the relatively cbsolete product ‘that Eicher
went for and 3n the other, the highly sophisticated one that

KTL acqulred. In both the companics there was considerable stfain
during the technology transfer process., In the former it was ‘
because its collaborators could not help much as they themselves

ware fac1ng a lot of problbms and also because of acute pauc1ty

of funds, n.t much pregress could be made towards 1ncreasing pro-
duction by 1nsta111ng machinces needed for the same, However, the -
choice of very simple and 1nexoenalve machinery was the most
critical deecision which flnally helped the firm to 1ncrease

its production and improve its performance. Over a period of

time Eicher acqulred the technical and managerlal competence'
required to assimilate the tcchnology.[ On the other hand, the

latter company possess;d a uons1derabgy higher level of taech-

nical and managerial expertise, But due to the highly sophis—'

: tlcated nature of tcchnology, they were not able to 1nd1genize

it ra:idly which resulted in increasing costs and poor finan-
cial performance. What then 1s requlrod is a match between the
technologicaf d601sions a flrm takes and its resources and
competencc nnd ‘the technological env1ornment around it meaning
thereby the availability of supply networks and ‘technically
skilled people to use and service the product in the field,

"An impbrtant implication for public policy would be that
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developing nations, should matcn their search for technology with
the stage of the product life cycle in the advanced countrles.
In the early stages of development a developing country could
dlrect its search. for technology to the more mature. 1ndustr1es
so that the process of technology a351m11at10n would be comparan
_trvely easy and w1th increasing progress in development of teche=
noloay the . Search could be dlrected towards more sophisticated
areas.

2,  The analyois in a brevious section suggested that though '
governmental policies had con31derable impact on - the Llrm s ch01ce
of" manufacturlng technology there was still much leeway for

- them to develop technology strategies which could be unigquely
related to thelr organizational resources and capabilities,

The industrial licensing system limited plant size in the
tractor 1ndustry to approximately 1 : 25 at the minimum and

1 ¢ 5 at the maximum in relation to manufacturing capacities

In the advanced countries, However, in spite of such disad-
vantages even the smallest firm in the industry in terms of -
capacity could compete success-” “ully with the largest, The cri&
tieal factor ‘in the success of the smallest firm was their
innovative capabillty in designing a plant to achieve extremely
low manufacturlng cost at extremely small volumes, However,‘
the Government had not played an ac*;vé role in the process of
facilitating the _design of economic plants for low volume, - It .
could, neverthless, help prospective entrepreneurs by having
analysis of alternatlve technological choices made available

to them for study at same cost, ‘Such studies would be useful
in the industrial licensing Process and could be condueted by
some of the Government's various agencies,

3. ° The obgective of planned reglonal development has been.
achleved to a con51derable degree in the case of the tractor
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iﬁdustry.' The firms covered in this study were'spread,bver
threé states, The rcmaining ones are situated in five. other
stateé; The achievement of balanced regional hevelopment
however involved an initial period of difficulty in technology
assimilation for some firms because’ of non—availabllity of
trained manpower in the vicinity of the plant, dlfflculty in
attracting technologlsts and managers to relatively small
'towns, and in develoglng ancillary units for the supply of
componentss Nevertheless, this pollcy had considerable impor-
tance in the context of the great need ‘for alffu51on of techm
nology thrtughout the country.,

4, Tﬁé Government's economic and regulatory policies had a
pérvasivé influence on the development of the tractor industry.'
Though from-as early as the 60s, the Government attempted to"
“motivate the industry in general to commit resources to R & D
through tax concession, there was little effort made by the
tractor firms in that direction., However, when the tractor -
industry‘waé suddenly faced with competitive forces, there was
- a qualitstive shift in their attitude towards R & D, This has
been .discussed earlier. The behaviour on the part of the indi-
vidual firms in the tractor industry undef consideration show
that competitive forces are essential ¥o force the firms to
make a transition to market orientéed téchnical change. This
has 1mportant implications for Lndustrial llcens1ng in the '
Country.

;ﬁmg”manufacturing pérformahce of the tractor firms over
almost g decades has shown Ahat even though the capacities
‘alloted to individual firms were very smell as stated by the

management, the capacity utilization in the industry was not
high, thus creating a lag between growth of demand and supplys:
This brings us to the point that even if the Government had
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allocated the total plant capaclty to very few firms in order
that they would be able to achieve conoiderable economies of
scale, it is hlghly unlikely that they would have installed
their llcensed capacity at one shot because that would have
meant extramely‘hlgh manufacturing cost at low volume. The
technolegical behaviour of the firms rcveals a Drocess of increw
mental capacity 1nstallatlon to match perceived increase in
demand. - One mlght argue that the firms could have set up a
large canacity at one shot, in order to export the larger part
of their production, However, the author feels that these firma
wonrld not have been in a position to compete with the major
manufacturers in kmerlca and Europc as they had a_iong_way to

go in acquiring technological competence.

However, an export strategy could have been formulated with
active support of the foreign collaborators, which would have
implied giving them consideraile control over operations, It is
doubtful’whether managerial control over operatioﬁs could have
been left to forelgn collaborators when one considers the poli~
‘tical enviornment then existing in.the country.‘ Considering
theselaspccts of policy making in this country, it seems that
,bné way‘by which-comnetition could be introduced woﬁld be to
allow a number of companies to enter the 1ndustry to create
competition.

5a Many of the mulcl—natlonal corporatlons in agricultural
machlnery bu81ness have discontinued mahufacture of small and

tractors and have shifted to the larger ones,
India;rmﬁ'gfacturcrs, who are operating in this range havea
definita_atiength from the point of view of exports of complete
tractors_to,the less developed amongst developing countries,

_HOWéver; even greater strength lies in the area of techﬁu
nology expcft‘tolthe LD.Ces, The manufacturing technology of
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the Indian firms has cost efficiency at extremely low vdlume,
and also invelves substantial lower capital 1nvestment in plant
and machmery and promlses higher employment fndian techno-—
logists in the tractor firms have aoqulred considerable skilla
in adapting and indigenising imported technology to local
condltions and have also acguired managorlal skills ln operating
in a highly regulated env1ornmcnt.' Considering thesec aspects,
Indian tractor £irms are in a very strong vosition vis-a-vis
firms in advanoed countrlos to export technology to less deve=
_loped countrles. The Government and the tractor firms Could
'collaborate in identifying such developing countries where techs
nology could be exported. There could be con31derble scope for
technology export in the context of a grow1ng tendency amongsi
developlng nations to become technologically self-reliant,
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