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Decision Making in the Public Sector

.

Case Study of Swaraj Tractor

3

V V Bhatt

‘ The c‘hqravteris:‘ic feature of the development process since World War I has been the dcliberate
assuymption by the State of the function of regulating the pace und putlorn of socio-economic development !
In a large number of LDCs, the Stute is also playing an active role in promoting and managing enterprises
in the manufacturing sector. The [unctioning and prowth of these enterprises depend on the deciston-
making process in the public sector. This process of decision mdking, which is complex enough in the

private sector, s inevitubly ruch morel complex in the public sector.?

This case study of the Swaraj tractor has been undertaken with a view to understanding the pro-
blem of decision-making in public manufacturing enterprises in India.

The paper is divided into five sections, Section I provides some information about the !ractor in-
dustry in general, Section II narrates the story of the Swaraj tractor. In Sections Il and IV some pro-
blems about the decision-making process are raised and some conjectures made about public sector be-
haviour. In the final section, an attempt is made to formulate some explanatory hypotheses about the
public sector decision-making process-— hypotheses that many have general relcvance for the LDCs with

mixed economies.

I
Introduction

BEFORE we present the Swaraj trac-
tor case, it is essential to give some
background with regard to the tractor
industry. In North America, tractors
began to replace draught animals
(usually horses) around 1900 and this
substitution process was completed be-
fore World War II. In Europe, this
substitution occurred during the first
decade after the war as small versatile
tractors and governmenr support for
tractor purchase became widely avail-
able.3

Most of the technical development
of the ‘tractor had taken place by
World War II and much of it occurred
in the US. However, the truly revo-
lutionary development of the pre-war
period, the “Ferguson System™, came
not from the US but from the 'UK and
was introduced in the US in 1939, By
this time tractor-technology had more
or less stabilised and there has not
been any significant change in this
technology.  There have been minor
additions to the tractor design, like
power-steering and automatic  trans-
mission; but there have been few im-
portant patents in the tractor industry
since 19394 By comparison with an
automobile, a tractor is a
machine. © While a car tpically has
15,000 parts, a farm tractor has a
mere 2,000; of these 1,365 are seldom
or never actually manufactured by
tractor manufacturers,” These charac-
teristics of  tractor \technology and
manufacture indicate that it should not
be difficult for newcomers like LDCs
to absorb and master this technology.
This point is relevant for the Swaraj

{
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tractor case.

There is another characteristic ‘of
the tractor industry that is also rele-
vant to note. In the tractor industry
there are economies of scale beth in
production as well as distribution, It
has been estimated for the US  that
approximately the same economies of
scale, around 20 per cent, would attach
to distribution expansion from 20,000
to 90,000 wunits as would accrue to a
production  expansion.®  This is part
of the reasen why the industry in the
West is dominate] by a few firms, re-
sulting in wlicopolistic compelition as
well as colluSion’ )

In a durable good like a tractor, the
farmer essentially buys tractor services
and hence 1s concerned in his purchase
decision about after sales service and
parts availability, Farmers' loyalties or
preference are dealer oriented and
sales of tractors thus crucially depend
on the quality of distribution and ser-
vice, As seems to have happened in
the US, this dealership network can
reduce competition and work  against
the interests of the farmers; for far-
mers generallv all over the world have
no adequate information to judge the
quality of a tractor excepting through
the marketing structure, This charac-
teristic of the tractor market suggests
the need for public policy in' the
interests of the farmers - the group
in & weak bargaining position w7s-a-vis
the production-distribution  system,?

Farm mechanisation in India started
only after the War, In 1944-47 there
were about 5,000 tractors; the number
sharply rose to 20,000 in 1956-57 and
by 1964-65, when our story begins,
there were about 40,000. This was’

‘Mechanisation

the year when the new agricultural
strategy —~ the so-called green revolu-
tion -~ was formulated, The domestic
produetion  of  tractors  started  in
1963-6.4 with a licensed installed capa-
city on a two shift basis of 8,500 units
by two firms - Tractor and Farm
Equipment (TAFE) and Eicher Tractors
India Ltd (Eicher) — the former with
a vapacity of 7,000 units and  the
latter with a cupacity of 1,500 units.
Both were permitted foreign colla-
buoration in 1961 : TAFE with Massey-
I'erguson, UK and Eicher with Eicher
of the Federal Bepublic of Germany.
As azainst this domestic capacity, it
was estimated that the demand  for
tractors would increase substantially as
a result of the adoption of new agri-
cultural strategy in Punjab, Haryana
and Western UP, With large increases
in land productivity, farmers were fac-
ing a farm power shortage during the
peak season: further, and even mate
important, cost of animal power was
rising sharply., The adoption of high-
vielding varieties of wheat improved
the productivity of land, especially
irrigated land. This in turh raised the
opportunity  cost of using draught
animals, as fodder competed for the
highly  productive  irrigated  land.
task-wise ——  thus
was -expected to be an inevitable com-
plement of the green revolution.?

However, in view of relatively small
holdings - - 68 per cent of holdings in
Punjall were below 9 hectares, account-
ing for about 20 per cent of the stock
of tractors in 1971 - the problem
which.the Planning Commission faced
was: what type of tractors would suit
the budget and the needs of small-

[
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Tanrr 1 ¢ SWARAT TRACTOR —- PFREORMANCL INDIC ATORS

Capna! Cost (Rs Million) ¥
Gestation Lag

Expected Actual
37.002 35.916
105 weeks 105 weeks

{(March 1972 to  (March 1972 to
March 1974) March 1974)

Qutput; Sales of Tractors (Number)  1974-75 1,600 991
1975-76 3,500 2,242
1976-77 4,500 3,800
1977-78 5,000 5,000

Operating Profic (Rs Million) 1974-75 —3.656 -~ 8.824
1975-76 —().320 -+ 0.635
197677 1.761 +2.300%*
1977-78 2.702 “+3, 500%*

**Estimated

TaBLe 2 : Swaral TRACTOR : PROJECT
Cosr,

(Rs Millinm)

Expected  Actual
(March (April
1972) 1974)
1and 1.162 {1, YRS
Ruiidnge, 2,252 3435
lang and Machinery
fay Imported 3.191 S.138
{hi Indigenous 15426 13 457
Tecanical Know-
ow 2073 1.640
Masceilancous
Assets 0,751 2.3
Preliminary
Fypensas 0 _4R0 (1,553
Puc-operative :
Fupenses 5.050 SO1R7
Peowton for
Contrnaen e 2.0 e
Maigin for Work- i -
ing Capital 4,287 5187
Total 27002 3R 916

B o anBanTER DAL R T oo CG(EL e ARSemAmSTIOE w YA bt bmedd

Soances Indostrial Developmiant Baol
of Tndia,

medium farmers?”

It
Swaraj Tractor s Decision-Making
Process
stary hesins in 1985, A new
members was dappoinied  at
Commission and it way

1 ll\
team of
f Mlaaneas

oy fopmmlatineg the  Fouith Tve-
Year Plan.  As a part of the Plan,
seveal new  projects reguired  assi-
stance,  !oth financial and technical.
{ivm Suviet Union, One  of them
was a4 v P tractor project.  The
Planmng  Commission had  estimated
that the  Jemand for tractors  would

ba 4000 units per year by 1968-69
and f this, holf the demand was ex-
pected ¢ be fur tractors in the HP
range of I8 and beww. The Govern-
ment f India’s delesation, headed by
the Deputy Chairman of the Planning
Commission, visited the Scver Union

Cfirst profaypa tractor was

*For cost-composition, see Table 11,

Source: ¥ndustrial Development Bank of India.

in May 1965 to discuss with the So-
viet Government the nature and
magnitude of assistance for this and the
other projects,. M M Suri, Director of
the Central Mechanical  Engincering
Research Institute {CMIEERI) was  one
of the members of this delesation,

The Soviet Union was reluctant to
commiit itself to the tractor  project.
I'uther, Suri felt that the project as
formulated  had excessive foreign ex-
chanve content and required a large
number of Soviet experts. Since the So-
viet Union was reluctant to assist this
project, Suri sugeested to the Deputy
Chainuan that CMIERI could develop an
inddizerams tractor desivn that could he
produees L without external assistance or
evan impested parws. The CMERI thus
storted the work on the new tractor
derign under the direction of a Commit-
tee of Technical Experts (CTE) com-
prisine reprasentatives of the industry,

agricultural universities, farmers  and
the Tractor 'I‘l;ui‘nin: and  Testing
Statien (TTTS) of Budni. ¢

A team of engineers under the

direction of Suri studied in depth the
relative merits of the avarlable designs
of awrienimral  tiactors,  keeping  in
view the Iecal manufacturing facihities,
skills, raw materials and auro-climatic
conditions  and eveloped a tracter,
component hy component,  Sinee the
avartability of standard bhydraulics was
eonsidered as the kev requirement for
a good tractor, the CMLRIL engincers
suceessinily  developed  an original
singie lever  automatic  depth-cum-
control hadraulic  system, patents for
which were accepted in Indu, the UK,
Japan,  Woest Germany, the USA,
France, Poland and Yuzo-lavia.  The
assembled
in November 1967 and was put to
extensive endurance tests in  CMERI
on specially desiened test rigs simulat-

2

\

ing field conditions, lasting over 1,200
hours non-stop runhing with 10 per
cent to 30 per cent over-load during
the hoitest summer months, With the
experience  gained on this prototype,
three more units were assembled in
March 1969 for extensive field  trials
and performance  cevaluation at  the
TTTS‘, Punjab  Agricultural University
(Ludhiana) and the UP Agricultural
University (Pant Nagar), As a result of
these tests,”a number of modifications
were incorporated in the  hydraulics,
steering gear, front axle, engine and its
cooling system and the modificd trac-
tor was again tested at TTTS in May-
June 1971. These tests indicated that
its performance was better than most
of the imported tractors in 20-25 HP
range in resard to drawbar pull and
ratio of the drawbar HP to the power
availabiz at the PTO - - which are of
primary concern for cultivation. The
tractor passed the TTTS test. Thus
was born the Swaraj tractor, the pro-
duct of local technologicial competence.

The design for Swaraj 20 HP  was
built  around the four-siroke,  twin
cylinder, air-cooled Kirlosker  engine

that was being produced in the coun-
try. Some of the other salient features
of the Swaraj: 1t has a 20 HP diesel
engine of Frepeh degign with a  rated
speed of 2,000 rpm and a compression
ratio of 16 :1. Tt ha- a dual range four
speed  transmission so as to cover a
wide variety of jobs ranging from
heavy duty to fast  transpoit, and a
provision for an independent  PTO
which cdn be engaged or disenzaved
when the tractor is m motion and can

be used as a prime mover for pumps
and other similar cquipment.  ngine

conjing is clifected by an axial blower
and s provided on the cnuine
evlinder block., Hydraulier with hnszer
tip  control for both positions and
draft control of three puint Tlinkage is
provided for operating the implements,
A foot operated ditTerennal  logk s
provided to improve traction in slip-
pery and muddy spots, It is also pro-
vided with adjustable front and rear
anles, manual  steering and  vertical
exhaust. )

Thus by 1971, the Swarij
was ripe for commercial
But the question was: who  would
adopt this  innovation?  Taher,  the
prototape was  constructed with  the
assistance of a public sector  concern

the Mining and Allied Machinery
Corparation (MAMO) and it was
expected that MAMC would be able
to undertake the tractor preject withe
the uddition of only some balancing

fractor
production.
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equipment, But in the period of indu-
strial recession in the country (1967-71)
the MAMC had incurred financial
losses and was not willing to take any
additional risk involved in the produc-
tion of the tractor.

Because of industrial recession and
decline in its sales of machine tools,
the Hindustan Machine Tools (HMT),
another Central Government concern,
wanted to diversify its output by go-
ing into tractor production.’? How-
ever, it wanted to use its unutilised
capacity immediately by first going
into assembly of Zeteor tractor parts
imported from Czechoslovakia. Further,
it thought that Zeteor was a proved
production model, while Swaraj was
only a prototype. In this decision, it
was supported by the National Indu-
strial Development Corporation
(NIDC), in whose name the Swaraj
tractor was patented.

Thus, at the Central Goverument
fevel, there was no strong support for
the Swaraj. The Planning Commission
members were changed by 19€9 and
the new ones had no particular interest
in domestic technological competence.
Suri had left CMERI by 1969. The
NIDC and the Council of Scientific
and Industrial Research (CSIR) con-
sidered Swaraj a risky venture.

It was at this stage that a state
government unit decided to produce
the Swaraj tractor., The Punjab State
Industrial Development Corporation
(PSIDC) had been set up in 1966 with
the object ¢f promoting medium and
large scale industries in the state. It
had already implemented successfully
six industrial projects by 1970 : Punjab

Prestressed Concrete Works, Punjab
Chemi-plants, Punjab Footwear, Pun-
jab Nylo-transmission,  Punjab  Salt-

petre Refinery and Punjab Tanneries.

The PSIDC had been familiar with
the development of the Swaraj tractor;
it had observed its field trials in the
Punjab and the farmers’ favourable
response to the Swaraj. Three charac-
teristics of the Swaraj attracted the
PSIDC: its indigenous design, its
employment potential in the Punjab
and its acceptance by the Punjdb far-
mers as a sound dependable tractor.
The PSIDC hence obtained an indu-
strial licence to manufacture the
Swaraj tractors in 1970.

The PSIDC approched the CMERI
and requested the latter to release the
five engineers who had worked on the
Swaraj design for its new Arm -

The Punjab Tractors Ltd (PTL).
Simultaneously, it appointed the con-
sulting firm  Suri and  Associates,

the
CMERI, to prepare a detailed project

organised by Suri after he left

report and undertake the entire in-
stallation and commissioning of the
plant along with the company’s engi-
neers (the CMERI group). The detailed
project report was completed by the
middle of 1671. The next problem was:
how to finance this project?

The PSIDC and PTL approached the
Industrial Development Bank of India
(IDBI), owned by the central bank of
the country, the Reserve Bank of
India. The IDBI was set up in 1964 as
an apex development bank to promote
industrial  development, particularly
viable projects that could not obtain
financing frm the other institutions.
Its charter is broad and flexible; it can
finance any sound project, irrespective
of its ownership, organisation and
size.

At the time the IDBI was approach-

ed by the PSIDC for financial assist-
ance, its top management had chang-

ed. This new management had given
an assurance to industry that the
IDBI would be prepared to finance

any sound project that met its selec-
tion criteria, irrespective of the assis-
tance required. Its selection criteria
related to the project’s internal rate of
return and exchange rate, the cut-off
rates being 15 per cent and Rupees
9.5 to one US dollar. Further, it had
taken up active promotional work
with regard to the identification of
project ideas in backward states, had
a firm policy of supporting domestic
teehnical consultancy services and re-
search and had set up its own techni-
cal consultancy  sérvice -~ Yerala
Industrial and Technical Consultancy

Organisation (KITCQO) - in  Kerala
to prepare feasibility and  detailed
project reports and provide technical

assistance to small and medium enter-
prises.)®

Even with this new IDBI manage-
ment, the PTL were not completely
confident of obtaining  financing to
the tune of 85-90 per cent of the pro-
ject cost. THe lack of <pensorship by
the Central government, and the
scepticism about its success eapressed
by both the CSIR and the
made the PTL somewhat diffident
about getting the IDBI support, They,
therefore, had suggested only a mod-
est project (capacity output of 5,000
tractors m  20-30 HP range) with a
capital cost of less than Rs 40 million.
They were to buy the Ra-2

engine
from another well-established Indian
firm, purchase about 80 per cent of
total component requirements from

i

NRDC’

established and new firms -— largely
small-scale engindering  firms  from
Punjab -~ and concentrate on manu-
facture of only 15-20 per cent of key
components; it was thus that they
were able to reduce the project cost
(see Table 2),

But the PSIDC was able to contrf
bute only less than 10 per cent of
the cost, while the IDBI's rule of
thumb was that the promoters should
finance the project at least to the tune
ot 15 per cent of the project cost
through their own resources. The
PSIDC, hence, was willing to take a
private firm of civil engineering con-
tractors as a co-promoter on candition
that it would provide more than 5
per cent of the required resources. The
firm was willing to do so if its re-
presentative was madé the managing
director. '

The IDBI was much impressed by

the quality of the detailed project
report; the IDBI had not received
such a high quality project report

from any one of the more than 150
projects that it had financed up to
that time. Following discussions with

PSIDC, PTL and the technical con-
sultants, the IDBI was convinced
about the management  capacity,

technical competence and mgtivation
of the three critical groups.

The following characteristics, of
the project were particularly imptes-
sive:

(i) Based on domestic technology,

knowhow and consultancy serv@ces,
the Swaraj tractor was spgc_lally
designed to ineet local conditions,

had passed the TTTS test and was
approved by the farmers; of the
existing six producers, the tractoi
design of only two firms had passed
the TTTS test and all of them had
obsolete models which were of pre-~
1965 design of their foreign colla~
horators and  were not specially
adapted to local conditions.

{i1) The three groups associated
with the prdject  were strongly.
mativated to make it a success. ’

(i) It would support a large
pumber of engineering ancillary
industries in the Punjab -~ known
for its entrepreneurial and mechani-
cal talents -— and thus have a large
emplo_wpent impact, In addition,
the engine manufacturer was suffer-
ing from lack of demand 4s a result
of industrial recession and would
now be able to increase hie output,

(iv) The project envisaged an
efficient  distdibution and  service
system; no other existing firm had
paid adequate attention to distribu.
tion and after-sales service,

(v) It had already started with the
establishment of its own tool room
to manufacture jigs, fixtures and in-
spection gauges; this tool room was
also to be used for training its per-
sonnel, developmental work and re-
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: TracTor CaPacIty AND QUTPUT — SOME CHARAC TFRISTICS, 1972

[

[ N

~ O

o o0

10
11

13

14

15

16

Firm Collabora-  Mudel - Capacity (Two Shift Basis) Production  Retail Retail Indigenous
tion Make O Y 197172 Price Price Content TTTS
HP Range (Number)  (1972) (1972) (°n Test
e - (Rs) (Rs) ~
Upto 25 26-35 36 & above Total
Tractor & Farm Equipment Massey MF-1033 — 7,000 — 7,000 3,412 26,300 45,075 88 Passed
(TAFE, 1961) f"[z}riguson DT-535 538 (MF-1035)
) )
International Tractors International B-275 —_ 7,000 — 7,000 9,005 25,200 45,000 30 Not
(ITI, 1967) %—{?E’)ester B-435 (B-275) Passxd
Escorts Ltd (1966) Motoimport E-37/3036 — 7,000 — 7,000 6,633 - 38,602 60 Not
(Poland) . . Passed
Escorts Tractors Ltd Ford Moter Ford-3000 — 6,000 — 6,000 1,950 25,200 —_ 51 Not
(1971) Co (USA) ) Passed
Hindustan Tractors Ltd Motokoy Zeteor-3011 2,000 ) 5,000 — 7,000 <377 {Super 50) 85 Not
(1960) {Czech) Super-50 ’ ) Passed
(Zateor) .
24,100
Eicher Tractors Ltd Eicher D-BHP — 2,000 - 2,000 789 _ 25,200 31,600 82 Not
(1961) (W Germany) : Passed
Kirlosker Tractors Klockner D-3006 2,500 4,000 3,500 10,000 — — —_ — Not
(Assembly started 1972)  Bumboldt D-4006 - Passed
(W Ger- D-50006
many) D-10006
Harsha Tractots Prommeshe- T-25 10,000 — —_ 10,000 —_ —_— 33,360 — Not .
* (Asszmbly started 1972)  port(USSR) Passed
“United Auto Tractors Industrial U-5000 —_ _ 5,000 5,000 — _ —_ _ Not
(Assembly started 1972) Export U-6500 Passed
. (Romania)
Hindustan Machine Tonls  Motokoy Zeteor 12,000 — — 12,000 1,301 — 32,221 45 Passed
(Assemr bly started 1972) (Czech) 20112511 .
Punjab Tractors (Production None Swaraj-724 12,000 — — 12,000 _ — 33,354 100 Passed
to start in 1974) .
Four Units Licensed W. Germany — —_ — ~ 38,000 — — _ — Not
(Not in Production) Australia & Passed
- UK -
Six Units—Letter of Intent  France, UK — — — — 43,000 —_ — — — Not
(Stili not given full Licence) & USA Passed
Capacity Expansionof 2 &3. — - - — , —-— 22,000 —_ _— — —_— Not
(Licensed but yet to be un-~ Passed
derfaken).
Total for 21 Units — —_ — -_ — 188,000 — —_ —_ —_ Not
- Passed
. . - N
Total for First 11 Units — — —_ — — 85,000 23,469 —_— — — ot
(Production and Assembly) Passed

" Source: Indu - ial Development Bank of India (IDBI).
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TABLE 4 : TRACTOR DEMAND — ESTIMATES ToR 1973-74

\ Up to 26/35 HP 36 & Total
25 Hp above
HP

Planning Commission 21,000 38,000 9,000 68,000
Ministry of Agriculture

‘(a) 1968 Estimate: 25,000 45,000 20,000 90,000

(b) 1972 Revised Estimate: e - - 40,000
Leading Tractor Manufacturers

Estimate : 1968 10,000 40,000 15,000 65,000

Revised Estimate: 1972 —_— — - 36,000
Indian Society of Industrial Engineers

Estimate : 1 1971 3/268 ' —_ —_ —_— 52,000
Actual Daman =72

(&) Production 1,301 22,168 — 23,469

(b) Imports 10,000 4,000 — 14,000
Total 11,301 26,168 —_ 37,469

Source! Industrial Development Bank of India,

search; no existing firm had research

and development facilities and none
. of , them had made any conscious

effbrt to improve the design of their
models to suit the local conditions.

(vi) About 10,000 tractors in the
HP ranges of 20-25 were currently
imported, while there was no do-
mestic production of tractors in
this range. The demand was ex-
pected to ‘grow.

(vii) It was expected to produce
and sell Swaraj at a  competitive
price and, as its capacity expanded
— to 12,000 tractors after the
initial pilot phase — it would be in
a position even to expcet its trac-
tors abroad.

However, the general Manager of
the IDBI did not like the idea of a
co-promoter; first because the co-
promoter did not have particular ex-

perience with regard to tractor indu-

stry and secondly and crucially because .

he did not like the idea of the co-
prometer’s represenfativé becoming a
managing director. The success of the

project depended on the CMER]
Assistant Director  becoming  the
Managing  Director. He, therefore,

assured the PTL that the IDBI would
not insist on 15 per cent contribution
by the promoters and arrange to
fance 85-90 per cent of the project
cost in collaboration with the other
financial agercies if the project met
the IDBI seleciion criteria.

The IDBI pioject appraisal team
then prepared its report within two
months, This report was submitted to
an Ad Hoc Committee of Advisers
(ACA) for critical examination and,
as was the IDBI’s practice, inviied the
ACA to discuss their comments with
the project promoters. Such confronta-
tion and dialegue gave the IDBI an
additional opportunity to test the
managerial and technical competence
of the project promoters.

The ACA raised several critical
questions. « These questions and the

.

promoters’ responses are given below
as Q and A respectively:

Q: Farmers preferred' a 30 HP

engine, while the project had
provided for a 20 HP engine.
A: 20 HP engine is cheaper

and more suited to the conditions
of small to medium hcldings. Fur-

ther, the Swaraj-20, in actual
field trials, had performed better
than the other indigenous 30 HP

tractors and even better than most
of the imported tractors in  20-25
HP range in regard to draw-bar pull
and ratio of the draw-bar HP to
the power available at the PTO —
which are of primary concern to
the cultivators. :

Q: Farmers did not like air-cool-
ed cngines and hence one of the
domestic manufacturers is to chanee
over to water-cooled ones. A: We
conducted a field survey in Punjab
on this issue. The farmers do in-
deed prefer the air-cooled system.
Thermodynamically, the air-cooled
system is superior and the CMERI
had completely redesigned the cool~
ing system of the air-cooled engine
for the Swaraj; in actual field tests
at the TTTS, it was found that this

engine was over-cooled to some
extent,

Q: In view of the low capital
investment per tractor of the PTL
-- lower by about Rs 2,000 than
that of the other producer ~— the
PTL can reduce production  costs
further by manufacturing its  own

engine.  A: Since there is under-
uulisation of capacity in the diesel
engine industry, it does not seem
advisable to add to capacity in this
branch. Further, this would require
additional investment and cause
delay in project implementation. 1If
our experimeat succeeds, we pro-
pose to manufacture the engine at
a_later stage and the Kirloskers have
already given an undertaking to the
Central Government to transfer the
complate  knowhow for the manu-
factuqe of the Ra-2 engine to the
PTL if the latter Jdecided to many-
facture it,

Q: It is not normal for a tractor
manufacturer to produce its own ,e-
quirements of  jigs, fixtures and
tools (JFTs). A: Unlike other do-

Al

mestic producers  with  foreign
collaborations, the JFTs required by
PTL are not readily available. To
develop a reliable source of quality
JETs in India far in advance of the
commencement of trial  production
is difficult. Further, the cost of such
JETs would be nearly three times
what would cost the PTL to manu-
facture them. The tool room is in
fact a nucleus for R and D work; no
other domestic producer has sucp
R and D facilities, ]
Q: The Swaraj manufacturing
procramme  envisages procurement
of more than 80 per cent of com-
ponents and materials from domes-
tic sources; there is no import con-
tent. This would require a sound
machinery for materials, planning
and procurement, together with
quality control of bought out com-
ponents from ancillaries. This pur-
chase from outside sources may lead
to higher than expected costs and
adversely affect delivery -schedules .
as has happened in the case of the
other manufacturers, The PTL
should have more than one source
of supply of components. A: This
is a valid point, We are trying to

develop alternative sources of sup-
ply and even provide technical
assistance to new entréprenedrs

seeking to start such ancillaries. Be-
sides, we would have adequate
machinery to ensure strict standards
of quality control at each procure-

ment, manufacturing and assembly
stage.

Q: By 1973-74 the domestic
production of tractors is likely to

be about 40,000 tractors, while the
demand may be of the order of
50,000. Thus there would be ade-
quate demand for Swaraj. Further,
Swaraj with its automatic hydraulic
depth-cum-draft control (only
Massey-Ferguson has similar hydrau-

lics) and its superior product
characteristics should be preferred
by the farmer$ to other models,

However, the industrial licences al-
ready issued by the government
would raisc the number of produs

- cers from six to 15 and production

capacity from 40,000 to 1,23,000 if
the new licensed units do start
manufacturing.  The demand, how-
ever, I~ unlikely to be higher than
50,000 cven by  1978-79,  while
licences were issued in 1971 on the
basis of a demand estimate of
90,000 tractors in 1973-743  With
such relatively small-sized producers
(only six of them may eventually
have a capacity of moré than 10,000
units) and proliferation of models
based on foreign cnllaboration, the
market would become highly com-
petitive and unfortunately it would
not be pussible for any producer to
Iowyer its production costs with the
unit size as fixed by the licensing
authorities, Swaraj then would have to
evolye a sound distribution and
service machinery_in order to com-
pete  effectively  with the  other
producers. But even then, its re.
turns are not likely to be adequate,

what with its small size —- 5,000
units -— and government price con-
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trol, A: We do not envisagze any
problem tn marketing, We are to
hiave an  ellictent dealer  network
with stafl trained by the PTL to
provide after-sales service and spare
parts, In addition, we will have our
own regional centres. Further, the
field tests carried out on Swaraj in
1970 have created a good impression
on the Punjab farmers. Because of
its better product features and its
superiority in field performance with
more tilling potential at less fuel con-
sumption in the 20-30 HP range. we
are unlikely to face a murketirg pro-
blem, '

Q: The sale of tractors depends
crucially on the availability of credit
facilities ‘o the farmers., Under the
proposes World Bank scheme, the
banks would be able to finance
tractor-purchase¢ by farmers as they
would get reimbursement from the
World Bank line of credit. We do
not know whether Swaraj is in-
¢lyded in this scheme. A: The
World Bank team did not visit us, not
hgs it tried to inquire into the evolu-
tion of the Swaraj tractor. With the
prejudice  against ind'z2ncus  re-
search and technology at the Cen-
tral Government level and also in
the World Bank, it is unlikely that
the Swaraj would be included in the
World Bank scheme. However, we
would try to persuade the Indian
banks with the assistance of the
IDBI to provide the required credit
facilities. But this would certainly
be a problem to be faced.

Q: The construction ymplementa-
tion schedule appears to be rather
it withont much  fceubility: it
may not be possible for the PTL to
compicte the  project bv end of
March 1974, that is, within 105
weeks after the sanction of finan-
vial assistance (March 1972), as the
PTL propuoscs to put up its own ton)
room to manufacture all the tool-
ings required. A: In fact this pro-
jeet has matured over a period of
Lears since 1965, when the
design wark  on the new  tiactor
was nivdertiken and we  have
foomulancd it with great care. Fur-
Har. we are using the ‘Precedence
Network® techaique for the first time
in India, wiuch is an improvement
over the condentional PIRT/CPM
and we are to review its network on
a computer.  We propose to adopt
Open-web Tortal Frame Steel Struc-
tures for construction -— this con-
cept too is being introduced in India
for the first time - and this will
result in speedy erection and subst-
antial economy in structural costs by
as much as 30 per cent. We are con-
fident that if financial arranzements
are ~ompleted by March 1972,  we
v.ould be able to commence produc-
tion from Apni 1974

After this  exchange, the  project
promoters left and the IDBI asked the
ACA about its siews on the project.
The ACA approved the project: in
theit view, it was technically sound
and woulf be able to produce and sell

a good guality tractor at competitive
prives. However, they felt that it may
take longer than ewvpected to complote
the project and in any case, in view of
its small size - - as noted above, there
are economiv ~f scale in the tractor
industry -- and government  control
on tractor prices, the project will not
be able to have an internal rate of re-
turn of 15 per cent, one of the two
IDBI selection criteria,

The IDBI then prepared a memoran-
dum for its Board, recommending more
than 85 per cent financial assistance (in
collaboration with the other financial
institutions) for the project: the
memorandum argued that the exchange
rate criteria was met — the domestic
resource cost of saving one US dollar
was less than Rs 9.5 — and this
showed that the project was efficient.
Obviously, an  innovative project of
this small size Woyld not be able to
have an internal rate of return of 15
per cent or more; but this rate was
not very much lower than the cut-off
rate — it was 13 per cent. The Board
approved the project and sanctioned
the required financial assistance,
partly by way of long-term loan and
partly as equity, in February 1972.
The technical research for designing
this tractor had started only in late
1965 and was completed in May 1970;
the PTL was formed in 1970, the
praject  report was  completead  in
September 1971 and was submitted to
the IDBI for assistance in November
1971,

The construction work as well as
the installation of plant and  equip-
ment started - immediately after  the
IDBI sanction of financial  assistance
in March 1%72. The performance of
the PTL since 1972 has been remark-
able with regard to both its cost and
time -chedules, as well as the manner
in which it faced and tackled the
problems as they arosels

(i) The project was completed in
105 weeks by the end of March 1974
as was anticipated; the ACA had ex-
pressed sceplicism about  this time
schedule.

(iiy The actual project cost was
more or less the same as expected
--- in fact it was somewhat lower - -
with regard to not only the total
cost but also the cost under each
head.

(iii) The PTL started manufac-
turing Swaraj tractor --- Swaraj-724
-~ from April 1, 1974 and reached
its full capacitv output (5,000 trac-
tors) in 1977 -~ again as was anli-
cipated, in spite of raw material
shortages, inflationary pressure and
financial stringency.

'

For the IDBI, this performance was
unique. There was hardly any project,
financed by the IDBI, that had been
completed in time without any cost
overrun,  Again, there was hardly any
project that had reached its capacity
output within the plauned time frame.

Even the way in which the PTL
identitied its problems and tackled them
reflected top management efficiency.
During the first 15 months (April 1974
to June 1975), as was expected, it suf-
fered from irregular supplies from the
ancillaries at rising costs -~ this was a
period of acute inflationary pressures in
India, The PTL suffered a cash loss
of Rs 7.8 million as a result, The top
management was aware that it would
have to face this problem; the IDBI
and the ACA had drawn pointed at-
tention to this aspect of the ptoject.
But till November 1973, PTL had no
inventories and its relationship with its
ancillaries had still not been formalis-
ed. At this stage, the PTL could not
afford more than one source of supply
for each component; the initial produc-
tion was inevitably limited by the
available supplies of components and
to develop new sources required inten-
sive technical inputs from the PTL.

Since November 1973, the PTL con-
centrated on developing multiple sour-
ces of supply for each component, It
promoted itself new ancillaries near
the location of the Swaraj by providing
technical assistance to new entrepre-
neurs. Thus its materials pipeline im-
proved and it was able to increase its
output to full capacity level before the
end of 1977.

But its production costs rose steadi-
Iy as input prices rose. Unlike  the
other manufacturers, its output had no
import content; others imported their
imputs to the extent of 20-3¢ per cent
of requirements and the prices of im-
ported inputy were significantly  lower
than those of the domestic inputs. For
example, the HMT had started the
production  of Zeteor-20 by this time
with an import content of more than
45 per cent. A Ministry of Finance
study indicated that the cost of inputs
was lower by about Rs 4,000 per trac-
tor for the Zeteor as compared to that
for the Swaraj. Even this figure does
not accurately reflect the Zeteor ad-
vanwige. For Zeteor, all imported in-
puts did not require further processing

as the HMT was largely doing assemb- "

Iy operations. Yet the Swaraj price was
comparable to that of the Zeteor: but
its margin was much lower - ~ the cost
of inputs rose from 77.5 per cent in
June 1973 to 93 per cent of ex-factory
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selling price by AMarch 1975,

Hence, the PTL  susgested to the
Government of India that Swaraj
should be exempt from excise duty of
10 per cent (about Rs 3,000 per trac-
tor) to offset its higher input prices of
domestically bought components, This
exemption was granted by the end of
1975 and since then the PTL's finan-
* cial performance approached the plan-
ned level by ‘the middle of 1977, with
manufacturing efficiency superior to
that of the HMT, producing the Zeteor
in the Swaraj HP range.

In addition, the PTL took several
measures to reduce its costs and
diversify its products through intensive
R and D wotk. It developed a new
design — Swaraj-735 (35 HP) — during
1974-75 and introduced it by the end
of 1975 — the second year of its ope-
ration. For this 35 HP tractor the addi-
tional costs were only Rs 2,000 per
tractor, while the price advantage was
of the order of Rs 4,000 per tractor;
because of historical reasons, it ap-
pears that the farmers regarded a
higher price product as a cuperior pro-
duct® (they were used to the Massey-
Ferguson tractor of 35 HP -~ a tractor
which had passed the TTTS test and
was the most popular tractor since
1961). By 1977, its output composition
was 4,200 Swaraj-735 and 800 Swaraj-
274. It has started work on develop-
ing a third model and expects to start
its production by the end of 1977. No
other tractor manufacturer has given
such attention to R and D work for
preduct planning - developing  new
designs and models in response to
local conditions and farmers® preferen-
ces ¥

Swaraj has been, as was expected, a
successful model judging from the
farmers' response. The PTL has been
able to sell its entire output: at a point
in” time orders booked number 500
tractors. Its  distribution-cum-vervice
system has been superior to that of any
other manufacturer. It Las, however,
one handicap. Swaraj was not included
as an eligible tractor for the Warld
Bank line of credit under which fin-
ance is provided to farmers at a con-
cessional rate through the Agricultural

Refinance and Development Corpora-
tion (ARDC); quite surprisingly,  this
scheme is meant for tractors in  the

range of 26 HP above and this scheme
does not mention Swaraj as a tractor
worthy of linancial support. Anyway,
the PTL has devised appropriate finane-
ing schemes with the help of the
ARDC,

It is worth mentioning that this new

evperiment in developing  a product
based on indigenous technalogy  and
knowhow won recognition from the
Central Government - which was not
prepared to sponsor the Swaraj project
in 1972; in 1975 the PTL was award-
ed the National Gold Shield the coun-
try's highest award, for its contribu-
tion to the development of indigenous
technology,  knowhow and consultancy
services, The Central Government then
began to emphasise, in actual practice,
terhnological self-reljance.

-

I
Problems and Conjectures

*Such is the story of the Swaraj
Tractor. It raises several problems for
analytic inquiry — problems relating
to the behaviour of various units. In
this section we try to examine the
problems relating to the Swaraj case
proper; in the next section we deal
with the problems with regard to the
Industrial licensing process.

The  following  questions arise with
regard to the Swaraj story:

(i) Why did the Central Govern-
ment not sponsor this project?

(ii} Why did the Punjab Govern-
ment take the. risk of undertaking
this project? What were the nature
and characteristics of its decision-
making that accounted for its suc-
cess?

fiiiy Why was this experiment in
the creative aduptation of modern
technolosy fruitul?
Let us praceed to examine these ques-
tiens and try to draw some inferences
- - conjectures —- about the public
sector decision-making process.
Behaviour ;
the Government — the
took the deli-

Central Gorermment
One part of
Planning Commission
berate decision to  develop an indi-
genous tractor design,  The CMEPRI
did  successfully evolve the  Swaraj
tractor: it passed the TEFLS test, The
HMT, a Central Government  enter-
prise, which was facing the impact of
industrial recession on the demand for
machine tools, wanted to undertake a
tractor project to use its surplus capa-
city and thus improve its hinancial re-
sults, At this stage, the NRD(C e¢on-
sidered Swaraj a risky project and
advised  the HMT to take up the
assemhly of Zeteor which had also
passed the TTTS test. This suited the
HMT as Swaraj would have involved a
gestation laz of two to three years,
while the assembly of Zeteor could
start fimmerdiately, Doubtless, the IIMT
Jeeision was a rational one [rom its
own point of view, But the question is:

Why did the Central Government not
sponsor another publie sector  enter-
prise to manufacture the Swaraj?

One answer vould be that bureau-
crats in Delhi had ho technical know-
ledge about the tractor industry and
probably  considered  an  enterprise
based on mere research result a risky
venture. They simply did not ‘want to
take this risk. However, this explana.
tion does not seem to be valid. After
all, the Central Government had ade-
quate technological competence; did
it not have CSIR, NRDC and even the
CMERI, which had developed Swaraj?
Arnd the CMERI personnel were quite
confident about the superiority of the
Swaraj tractor in the Indian comtext.

Could it be that the technical per-
sonnel in the CSIR and the NRDC and
hence the bureaucracy had no ‘confi-
dence of faith not only In the compe-
tence of the CMERI personnel but also
with regard to imligenous technology
and  consultadey ability  generally?
After all, foreigners had experimented
with their designs in actual commercial
production for a long time and it was
much less risky to take their help
than to undertake an enterprise on
the basis of commercially unproved
indigenons knowhow.

It appeais from the available evid-
ence that such indeed was the re-
sponse 6f the  Central  Government
scientists, technologists  and the
bureaucrats. If this be true, how
could India ever creatively  adapt
modern technology to its local condi-
tions? Again, in that case, what could
be the rationale of setting up scientific
and teclmological research institutions
as part of the Central Government
machinery for decision-making in the
technological field?

Another eaplanation could simplv be
inter-institutional rivalry and jealousy.
Suri, the record shows, was not much
liked by the CSIR or NRIX! personnet;
with the change in the political set-up
after 1968, Suri did rvesizn from the

CMERL By 1971, thus, within the
Central Government apparatus, there
was no  leadership - either at the

political level or at the technological
level to spontor an active techno-
logy policy  that could raise  policy
1ssues above the field of inter-personal
and inter-institutional rivalries and
jealousies.

In this counection. a fact about the
World Bank mission is warth meniion-
ing. In 1971, the World Bank sent a
mission. to study the growth and struc-
ture of the tractor industry in India
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in order to make policy recommenda-
tions to the Central Government and
find out the nature and maznitude of
financial assistance that the World
* Bank should offer. This was the time
when the Swargj model  had  already
evolved and passed the TTTS test amd
the PTL was organised to impleient the
Swaraj project, It is surprising to hnd
that the World Bank mission did not
contact either the CMERI personnel
or the PTL and, in fact, made no re-
ference to the Swaraj project in its
report except to mention in a footnote
that it was one of the three tractors
that had passed the TTTS test. As a
result, the World Bank line of credit
was not available to farmers purchas-
ing Swaraj, while it was available for
the purchase of all domestic tractors
in the HP range above 25. It is some-
what ironical to find this World Bank
study recommending improved product

planning te upgrade designs by the
domestic producers with the techni-
cal assistance of their foreign colla-

borators. “Indigenous capabilities will
grow through collaboration agreements
but, in addition, firms should initiate
co-operative programmes with indigen-
ous universities and  engineering re-
search centres (such as, for «xample.
the Central Mechanical Engineering
Research Institute) aimed at develop-
ing tractor features especially suitable
for India.”™  Does this require any
comment? The question is: Why -did
the Central Governmernt officials keep

the World Bank team in the dark
about the Swaraj, the CMERI and

the PTL? Did one party reinforce the
inferiority complex of the other with
regard to  indigenous  technological
competence?  Why this emphasis on
foreign colluboration in a techauloni-
cally simple product like a tractor?

Decision-making at the State Levol :
In spite of the scepticism about the
Swaraj project on the part of the vari-
ous Central Government agencivs, how
did it come to pass that another unit
of the government - the Punjab state
quvernmer ; decided to  undertake
this project in 19707

The Puniub  government and  the
Punjab  farmers were familiar  with
the whale process of evolution of the
Swaraj. After all, the field trials were
lergely undertaken in the Punjab. The
Tarmers had in a sense become a part
of this venture, and they had approv-
ed this new praduct which was ex-
pected to savé on both capital and

operating  costs. Further, the Punjabis’

are proud of their mechanical talents;
one of the farmers had in fact success-
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fully done ‘revase endineering'  with
regard to an East European tractor
and had made a similar tractor in his
own wuarkshop, (Patent rights violation
prevented  this larmer from  undertak-
ing small-scale production of this trac-
tor.)  They were thus able to judge
Swaraj on its merits and had a certain
pride in owning a tractor based on
techuology  and knowhow developed in
India and more particularly by the
Punjabis. (Suri happened to be from
the Punjab.) .

This was one Consideration  The
ather was the potential employment
impact of the tractor project. The
Swaraj was to purchase more, than 80
per cent of the components from the
ancillaries, mostly from Punjab which
has the most thriving small-scale
industrial sector in India.

Thus the PSIDC was cenfideht about
the farmers’ recponse, the employ-
ment impact and the financial success
of the project. The PSIDC is an inde-
pendent acency of the Punjab gover-
ment with the function of promoting
industrial development of the state. It
is aware that it can perform this
innovatine  function effectively only if
projects succeed in financial terms. For
the Punjaby wovernment would not —
could not - - provide subsidies on a
continuing basis; and  even if it did,
such subsidies would affect its ability
to function with a degree of inde-
pendence and thus its ability to take
risks and innovate,

How do we account for the remark-
able performance of the PTL? The
comprehensive and illuminating detail-
ed project report, the timely comple-
tion of the construction phase without
any cost overrun, the timely realisation
of capacity output, the ways in which
the top manazement tackled problems
as they arose aml the new models
developed throush continning R and 1
work all these  characteristics of
project  performance were indeed
unique in the finuncing esperience of
the IDBI.

The factors which seem to account
for this performance are the following:
(i) Selection of the project by the
PSIDC on the basis of its visible
and direct potential  impact on its
financial resources, Punjab  farmers
and employment in small industries;

(iiy  selection of technical con-
sultants and top managemznt per-
sonnel - persons who were asso-

ciated with the design of the Swa-
raj;

(iii) the powerful non-economic
motivation of the technical con-

[ ment and

" Tochnology »

making a succpss of the project, the
managing director was to be paid
only a salary' fixed on the basis of
Central Government scale  (he was
on deputation from the CMERI)
and Surt's fues were much below the
fees charged by the other consultants,
Indian or foreign; and

(iv) enlightened development
otientation of the IDBI top manage-~
policies;  without  the
IDBI financial assistance and its own
motivation to make it a success, the

project  would not have seen the
light of day,
Creative  Adaption  of Modern

This case has Yelevance
for the_decision-making process not
only with regard t» the Swaraj project
but also with regard to the process of

,creative adaption of modern techno-
logy. The organic and sequential re-
lationship among the following tasks
and functions seems to have been the
cracial factor in the success of this
experiment.

Identification of a project. idea on
the basis of development strategy was
the critical first stuge. This was done
by the Planning Commission. The
identification of available technologi-
cal choices for this ‘was the second:
this was the function of a Technical
Censultancy  Service Centre  (TCSC);
in this case, the CMERI performed
this function,  Identification of a
rcsearch  problem by a TGSC, in
this case, .the CMERI, was the
third stage. The research on' the pro-
blem by a Technological Research
Centre (TRC), in this case, the CMERI,
and the transmission of this re-
scarch result to the TCSC, in | this
case, Suri and Associates, was the
fourth stage. The detailed project re-
port by the TCSC to the project pro-
moter (PTL)} and the financial system
(IDBI) was the fifth ‘stage. The asso-
ciation of the TCSC with the top
mianagemant for project  implementa-
tion was the final stage.

In this organic sequential relation-
ship, the critical functions were per-
formed by the TCSC and the IDBI
the functions of identifving relevant
research  problems, embodying the re-
search  results meaningfully into a
conerete  project, and facilitating  its
implementation.  Without  the TCSC,
neither the relevant research problem
nor a conecrete  project  wouhd have
been identitied; and without the link
between the TCSC and the IDBI, the
project would not have become an
operationul project, It thus appears
that the critical links in the process of
cieative adaptation of modemn techno-

sultants and top management in locy are the TCSC and the Financial




System (1 S); without these two  fun-
ctional agencies the production system
and the technological research system
are likely to evolve on paraliel lines?

v

Decision Process ; Industrial
Licensing

In India, the volume amd pattern of
investment in the manufacturing sector
are reanlated by the tndustrial Licens-
ing System (ILS) in the light of the
development objectives and  strategy,
as ‘worked out by the Plannimg Com-
mission. In the case of ‘the tractor
industry, the actual operation of the
ILS raises several questions: (I) After
the decision to manufacture tractors
was taken (after 1959), why did the
ILS issue licences to five units, each
to produce on relatively small scale a
distinctive foreign model in the HFP
range above 26? (2} Why did the ILS
issue licences and letters of intent to
raise capacity much in excess of
potential - demand for tractors? (%))
After the Swaraj model was developed
and had passed the TTTS test in 1970,
why did the ILS issue licences to

manufacture tractor models of foreign
designs during 1970-717
Bchatiour of ILS: Dre- 1965 : 1t is

true that the demand for tractors in
India Was growing, particularly after
1955, However, no agency seems to
have oxamined the question:  Was it
essential to  mechanise  agricultural
opurations when emplovment was a
problem? As it twned out, snbstitution
of tractor for animal power was worth-
while ; for timely and dependable re+
sults in areas with multiple cropping
and bhecause of rising opportunity cost
of amimal power with sharp increases
in land productivity in irriwated areas
as a result of the geen revalution®
Anyway, it is pertinent to note that
an agency in churge of  rewulatine
industrial development did not raise this
basic «uestion before issuine licences
to five units by 1965.

Several further questions arise: in
spite of the economies of scale in trac-
tor production and distribution, why
did the ILS license five nnits with re-
Intively~ small capacities? Why did the
ILS not insist that each tractor model
should pass the TTTS test before ap-
plving for a licence? Why did the ILS
not examine the suitabilitsn of ¢ach
‘tractor desizn to local conditions and
farmers' resources?

The ILS choices were zoverned by
11 eriteria which the public sector
decision-making  process had to take

into accounl: briefly these were:? (1)
Pivietion of industrial — development:
Promotion of a self-reliant  and
Selt gencrating ceonemy ! (3 Prevent-
ing voncentration of economic power:
(4} ensarine balanced regional  deve-
lopment: (3} s~etting high  welfare
stamdards  for labonr;  (6) increasing
cmployment  opportunities; (7)  Stren-
gthening the defence potential of the
country; (8) cenlarging the cadre  of
highly trained engineers and techni-
cians; (9 setting healthy and  clear
standards of management: (10) keepiny
down prices; and (11) financial viability,
These were the criteria for the public
sector projects; for regulating private
sector investment, it appears from the
operation of the ILS that it chose the
first four and the ecleventh from this
list. The industrial sectors that need
to be promoted were, in a sense, indi-
cated by the Planning Commission.
Thus the operating criteria for  the
ILS actually were: prevention of con-
centration of economic power, ensur-
ing balanced  regional development
and financial viability of the project.
It is pertinent to note that there is no
mention of the price’quality suitability
of the industrial product to be pro-
duced and the impact of these charac-
teristics on  the Indian consumers,
costs of impor( substitution and. indu-
strial exports.

The private firms, it was assumed,
would take into account the financial
viability  of their projects. By this
process of elimination, only two crite-
ria of choice elfectively remained for
the ILS: prevention of concentration
of econemic power and the promotion
of  thalanced  resional  development.
Both these criteria indicated multipli-
city and dispersal of firms and limita-
t:on on the size of the  production
capacity of each unit.

With these two criteria there was a
risk 1 toancial Tviability may not  be
cnsured.  The solution was @t issue
licences to established firms  which
could enter into collaboration  with
reputable foreivn tirms. Such firms, it

[

was  argued, would have  adequare
management capacity to ensare  finan-
cial success of their projects,  There

was .thus an obvious bras in the 1LS
ng;linﬁ indigenous  technol oy and
knowhow, and new cnfreprencs,
Such ~eems to have been the logic
sovernine the hehaviviar of the ILS.
But this feuic had the following re-
%uits‘ b\ ]‘)"1 (i} xmderutlliwed .np.:

ch_tl.\n of tza&.tor models
three  out of five firms:

farmeh
pradueed by

"tractors

(i ¢omplete nealect by the majority
ol preducers of the cructat functiense
product and planning, and
distribution and aiter sales serviee; and
(it} lack of resources o evpamd and
diversily tractor output.

Behwviowr of 118 : 17071 Such
was the state of the tractor industry
by about 1971, Tractor capacily was
underutilised, while imports were subs-
tantial (about 40 per cent of total sup-
ply). The demand for tractors, how-
ever, was expected to grow to about
90,000 by 1973.74, The solutton  to
thiy problem was to license pine more
units and permit six more units {this
was the logic of issuing letters  of
intent) to obtain licences in future if
they could finalise that production
programmes. The potential capacity of
the licensed eleven units was raised
to 1,07,000 tractors; while production
in 197L-72 was only 23,469 tractors
with imports of 14,000 tractors. (See
Apponding Statewents T and 1V)

The Ministry of Agriculture had the
benefit of other demand estimates: cstis
mates of Indian Society of Industrial
Fngineers and Tractor Manufacturers.
Buth these estimates of demand for
1973-74 were much lower (52.000 and
65,000 respectively) than that of the
Ministry of Agriculiure.  Why did the
1LS disregard these estimates?

One reason, of course, was that the
Ministry of Agriculiure was closer to
the ILS and, for the ILS, it was pro-
bably natural to trust the ministrys
estimate,  Further, it is likely that the
ILS may have teken the view that the
was in possession of data re-
lating tv registration  for  tractors —
data which were not available to the
outsiders,

S eeriny

ministiv

But these data were in fact crnles
in a controlled svatem, obejondy there
were multiple  rewstrations cach
farmer 1epistering for weveral tractor

models, 1 the hepe of  obtaining
whichever  was avarlable as early as
possible, Further, farmers’ demand s

a tunctiom of tactor prices as well
the nature and terms of credit facili-
ties,  These facts were not taken into
account,
By 1972, controlled prices of
and the credit
scarce. The demand
affected: the new

the
were raised
Tacilitien became
for tractors did oot

revised demand  estimates  made in
1972 were nearly =0 per  cent lawer

than those made earlier.

Swaray and the ILS : By 1965 it was
known that to sait  local conditions
the farmers 1equired |a tractor in the
HP range  of 20 to 30; by 1970 the
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Swaraj had passed the TTTS test.

In this context one would have
expected the ILS to issue a licence
only to such a firm which could nro-
duce the Swaraj. Because of erono-
mics of scale in production as well as
distribution, the choice should have
been in favour of a public sector firm:
for the private sector the argument of
concentration of economic power
would apply. Why did the ILS not
suggest such a course of action?

Probably, the ILS simply did not
know the history of the Swaraj; this
information was available elsewhere in
the government and there was no com-
munication channel developed for
transmission of relevant information to
the ILS.22 And this channel did not
develop because the ILS criteria of
choice - - its agenda — did not require
such information. If it is difficult even
for a private firm to modify its agenda
— taking account of new decision
variables — how much more difficult
would it be for the administrative
bureaucragy where persons, before
they rise to decision-making positions,
are already indoctrinated in the vir-
tues of the pre-existing agenda?®

The agenda selected by the ILS were
eminently rational if one viewed them
in the context of the political pracess
and the bureaucratic politics. Con-
centration of  economic  power
regional balance were the political
issues raised by the politicians in a
federal democracy. The agenda suited
both the ministers as well as the
bureaucracy; and the risk inherent in
this agenda was reduced by issuing
licences  to established firms  with
foreign collaboration, Thus, this agenda
also suited the interests of Indian and
forcign big business.

There was vet another merit. If
technical decisions were to be made
predominantly on technical grounds, it
would be essential to set up an expert
machinery for the purpose. Such a
machinery, however, would nat be set
up because of the reasons mentioned
earlier in connection with the demand
studies. The agenda had the merit that
it did not require such expert machi-
nery. For dealing with  the minor
technical issues that the adminisirative
bureaucracy may not understand, it is
possible to have a technical bureau-
cracy under the administrative civil
service. But industry would obviously
have more expertise than this technical
wing: so the technical wing too woull
have to accept this agenda, Its techni-
cal examination and  modification of
projects  would merely relate to such

and’

minor technical changes that can  be
made, given the constraints of the
dgenda.  This was precisely the role of
the Directorate General of Technical
Development (1DGTD)* in the LS.

Hence the DGTD did not raise the
basic issues relating to economies of
scale or farmers' preference.
iractor case, it did not occur to the
ILS that farmers' preferences are de-
termined by history; in a durable com-
modity like this, they cannot afford to
¢xperiment. So they demand such pro-
ducts which they have got used to.
They would not know the quality of
the other alternative products;  and
quite likely, the lower priced product
would be regarded as an inferior pro-
duct.® In a sense, this is what hap-
pened. Farmers had become wused to
35 HP Massey-Ferguson and Interna-
tional Harvester tractors; they were
dependable. A cheaper tractor in HP
range below 30 came to be regarded
as an inferior product. Tt was thus
that price difference between 20 HP
and 30 HP tractors was much greater
than the cost difference. The change-
over by the PTL to a 30 HP tractor
in 1975 was largely because of these
reasons; its additional cost was only
Rs 2,000 per tractor, while its addi-
tional price advantage was Rs 4,000
per tractor. Neither the ILS nor the
Ministry of Agriculture considered it
essential to provide full information to
the farmers on the relative merits of
the different tractor models. It is
pertinent te note that the ILS did not
insist on the TTTS test before issuing
a licence nor did it insist on good
distribution and after sales service set-
up-key clements for decision-making it
the farmers’ interests were to be safe-
guarded.

For some such reasons the ILS did
not consider the Swaraj development
as a key factor for its licensing policy,
But for the CMERI, the PSIDC, Suri
and Associates and the IDBI, the
Swaraj tractor would not have seen
the licht of day: this success, however.
is likely to become a ‘coercive fact’ and
has the potential of modifving the
‘agenda’ — the \lecision criteria of the
Central Guvernment  asencies. Whe
ther this potential would be realised
depends on so many complex factors;
one cannot be certain about the direc-
tion of change.

A\
Decision-Making Process :
Some Central Obscrvalions

It seems possible to make some
conjectures of general relevancr. about

In the’

the problem of public sector decision-

making in the developing countries.
These conjectures point towards some
hypotheses around  which it may be
possible to formulate a theory of pub-
lic sector behaviour.

(1) Socio-economic development s
not ar isolated process; it is an integral
part of the process of nation building.
But this effort at nation building does
give rise to a variety of tensions and
pressures --- a conflict among struce
tural principles of social fabric. These
conflicts are aggrinated in a country
with a federal democracy apd a mixed
economy. Anyway, the fact to be re-
cognised is that the two processes = -
process of nation building and the
process of socio-economic development

- are interrelated and one affects the
other.2¢

(2) Such is the context for the deci-
sion-making process. Obviously, gov~
ernment cannot be a monolithic struc-
ture with a given consistent set of
objectives. But this does not in  Iv
that each participant in the decision-
making process takes irrational deci-
sions. Given his context, he is rational,
If the total outcome of the process ap-
pears to0 an outside expert observer as
irrational, the reason is not the irra-
ticnality of decision-makers but the
analy.it’s incapacity to understand the
problem.r  Because of the nature of
the political-bureaucratic structure, the
range of choice with regard to objec-
tives has to be very wide. This range
can be narrowed in technical terms if
the itrade-offs among the given objec-
tives can be settled. But this technical
requirement can be in some sense ap-
proached only hy a profound change in
the socio-political process.

(3) Thix choice-ranee for objectives
creates even a wider range of choice
for policies  and policy  instruments
{projects)  for  each  decision-making
unit. Par pdosacally, this fact makes it
possibile for ecach decision-making unit
to make a choice on the basis of a
limited agenda and thus delimits his
search for relevant information even
from the other parts of the govern-
ment. The policy decisions or choice
of projects in the same broad field
may appeal ta be inconsistent to an
outsidder  but  may still be based on
rational considerations from the point
of view of each decision-making unit.

(4} In a socio-cconomic  process
with these choice characteristics, plura-
lity of decision-making units with dif-
ferent agendas seems to be essential.®
Such plurality makes creative experi-
mentation possible and since the re-
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sults of such experiments are concrete
and wu~th observable, the information
content of the decision maling process
would improve and this may tend to
narrow the ranee of choice with regard
to buth objectives  and  iastruments
(project~t. Thus a learning  process
based o enperience and  espoerimenta-
tion can be sed in motion.

(51 I'hs study  suggests that  for
effective and efficient cheives, it may
be advisable to evolve an in-fitntivnal
structure, where actual decision. with
regand to projects  and pohcies  are
made by units, whose growth, Jdevelop-
ment and vitality eritically doperd on
the results of choices made.

(6 It is possible to improve the
decision making process by institu-
tionalising certain ke functions  and
thus delimiting the 1angze of  purely
political decisicn-muking, The institu-
tiops that seem to be essential are:

Project Promdliv:  \woney, Tndastrial
Development Bank, Technical Consule
tancy  Service Centre (TUSCi, and

Technological Rescarch Centre (TRO)
each of these institutions should have
an identity  and a functien, dJistinet
from the administratsse bereaverac.™

(7Y Such” an  iustilaional  structure
is essenual also for the process of crea-
tive adapiation of moedern toc vy
frem hi- point of siew, the roles of
TCSC g the FS (Industrial Dovelop-
ment Bank) are erirical; they provide
the ~ffective link between the techno-
Toaical  research system and the pro-
duction svstem.”

{8y This ~tuiv
implemertation and  cpeiition L Q
mennfc s preject - lkelv o be
mere effective and ethcient of it rop
nudement  ovitadly associated  with
the <obaten and feemulation of the
proect which it has to adminster, than
ERRS G TN TER T N

-
TR

that

Al st

9y The advice of smtside eaperts
and nternational coooves can be efe
Tove m qmprevene® e decramrn

making voacess onh STTIEN based on
& wound anderstanding the
SULIOMIY PIovess 111 4 given  coumntrs.
Their sdvive anite ofien s vl in
practi e hecomes gomiter e Tictive
mutindy Pecanse they 1y o impoewe their
ouwn obiscrive funvtiens on the wou.
ernment coneerncl, Thev vould
more . ove if they become mosome
war cfoopanic in the sogio-poliaeal
process of  parrewins the eapoe ¥
chojee wather than by wrging aovern-
ments £ hecome more fations! in ther
choice  fo. attvibazing appeapriate
weight. e their Jiferenn hivctives as

of

CISA A

if the o -.inment were  monolithic
{
hi-11

he

struciures with ope nund and one
will*t The inicrnational agencies  and

other asperts can make a crucial con-
tribuizon m oacoderating the  process
of change if they helped these coun-
tries In cvalving a soumd anstitutional
structure of the nature indicated ear-
lier, But for this thev need to under-
stand the rationabts and meaning of
this process of chunses just to sayv that
it is irrational is ‘not to understand it.
What requires understanding is the
Problem; without this, ~scitions offer-
ed are Lkely to be solutions to  non-
problems o pseudo-problems, however
sophi feaisd be the languaze 1n which
thes are clothed.

Notes

[It would not have been possible  to
undertake this study but for the assist-
ance of the Industrial  Development
Bank of India (IDRD of which the
author happened to be general mana-
ger when the decision 1o finance the
Swarai Tractor proivet was taken, The
IDB! made avarlable several  docus
ments: the detailed project repot pre-
pared by the Technical  Ceonsultants
(Suri and .Associdtes), the IDBL project
appranal reports subnutted to the Ad
Hoe Committee of Advisers (ACA} as
awell as to its own Board of Directors,
and its project supervision reports, In
addition, the Punjab  Tractors Ltd
(PTL) - - the firm operating the Swaraj
tractor project made available | to
us. through the Government of India,
ity prearess reports and accounts, The
authcr has alvy had the benefit of in-
tensive  discussions with the members
of the piodect appraisal and snpenva-
ston teams of the TDBI, Suri of Suri
and Asociates, Chandra Mohan,  the
manazing dircctor of UE, and e
bers of the ACA to the IDBL]

1 o the rale of the State in eco-
nomic developent, see VOV Bhatt,
“Fros vment An b Capital Forme-
atem an Undepdevcloped Feono-
mics'. Orient  Tonomans, PBombay,
Tona, ('}nllllu‘. Vi
On the comple aty
tionn  pattern oanmd the
nhin g progess sees Kbl V
Clennee tedY, “Tsan . of T A
Sebonge (™ Wbt o Weske Tuess,
Clartndn i Noaacloeerts, 1951
pp 262270 Rennoth T Ao,
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WoNorton, New York, 1976 Clagp
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Hhd, pp 5234
1hid, pp 208,
Ind, pp 48,

It the  Lamer
aware by his own
of the persiatent and  substantial
Dscrimination  practiséd  against
him in the past, 1t 1s not unrea-
sonable to assume that he would
become at least somewhat annoyc.]
this Canadian counterparts certain-
Iv did!), amd the trust which is
such w large part of the product
difterentiation barrfer  care fully

comnld he made
armansations

nurtured by the companivs  over
the vears would be  diminshed
thereby, A demonstiation that
fally  compartbie tactois have

heen sold tor up to two dveades
in uother parts of the world for
vastly lower prices than offered to
the US farmer shonld lelp con-
vince him  that o bargain tractor
price iy something 1o be curefnllv
considered  and not necessandy 2

<l of inferior design or manu-
tacture”, 1bid, p 222,

Set Indderpit Sinegh and Richard 11
Prav, ‘factor Utlisalion and Sub-

stitution  in  Feonomie  Develon
ment: A Green Dovelntion Case

Stiely’.  The Jouwrnal of Devddop-
mend Stdves,  Vilame 1,0 April
1975, pp 155177, )
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BI): Recent Evolution in its Role

and Functions’, Prajnan, Volume
1, Number 8, 1972.
For details regarding  manufac-

turing firms, capacity output, actual
production, tractor prives, and the
industrial licences, sce Table 3; and
for the various demand estimates,
sce Tables 4,

For the performance indicators of
the PTL, see Tables 1 and 2

The US farmers seem to have be-
haved in a similar fashion; see
Kudrde, op cit, Chapter 13.

In addition, the PTL have initi-
ated research, in collaboration with
the Punjab Agricultural University,
Ludhiana, on the development of
a tractor-drawn paddy transplanter
capable of handling six rows of
paddy seeding at a time — that is,
it could cover four acres of ftrans-
planting a day. Field trials of the

prototype transplanter  are  com-
pleted.

World Bank, Swurcey of Tractor
Manufacturing  Industry :  India

(Mimcographed.) Washington, May
1973, p 23.

On the role of the ICSC and the
FS in technology policy, see V V'
Bhatt, ‘On Technology Policy aml
Its Institutional Frame’, World
Decelopment, Volume 3, Number
9, September 1975, pp 651-668.

See Inderjit Singh and Richard II
Day, op cit. -

Government of India, Ministry of
Information and  Broadcasting,
“Toward Prosperity Through Pub-
lic Sector: Public Sector for Pub-
lic Good”, Delhi, 1971; see also
AnBesant C Raj, op cit, pp 109-
111,

See in this connection Raj, op cit,
for an  illuminating  case study
with  recard to the Manual of
FFeasihility Studies.

“...the major guidelines for
capital Dhulgeting  decisions  of
public  enterprises are contained
in a Manual of Feasibility Studies
prepared in 1966 by the Commit-
tee on Plan Projects of the Plan-
ning Commission. ...

“The Manual was issued in 1966
and we conducted our interviews
in 1970 and 1971. We expected
that most of the senior executives
of the public enterprises, particu-

 Manual

larly the senior financial execu-
tives, would be very familiar with
this Manual. To our great surprise,
we realised that many of them
had not even heard of the exist-
ence of such a Manual. As a
means ¢ cross-checking, we olten
referred to this Manual while con-
ducting  programmes on manage-
ment tor senior  executives from
the public enterprises. Exeept for
a few on the whole, many of these
executives were not aware of this
Manual, Responses received to the

questionnaire  mailed  to enter-
prises were most often categori-

cal that no Manual or guidelines
existed for capital budgecting  de-
cisions.  Due to this consistent
response, we decided to raise this
issue in the interview we had with
the Unit of the Plinning Commis-
sion  which was responsible for
the preparation and circulation of
the Manual. We were told that
more  than 1,500 copies of this
Manual had been released for use
by the various public enterprises.
We can only conclude that while
a large nummber of copies of this
have been prepared and
released by the committee on Plan
Projects of the Planning Commis-
sion, ncither the existence of this
Manual nor its contents are known
at this level of exccutives in the
public enterprises, It is likely that

“the copies of the Manual sent by

the committee on Plan Projects
have remained mainly at the level
of the  administrative  inistrics
and Chu?rmen/‘?\ilm.luing Directors
ot these entorprises.

“.... Howcever, the initiative ancd
active interest of only one of the
members of the Planuing Commis-
sion was responsible tor the birth
ot the Manual.  Since this parti-
cular member  of the FPlanning
Conmission had a  strained rela-
tionship with other senior Secre-
taries of the administrative minis-
trics, and the Finance Ministry,
it became  necessary to puisuade
the Deputy  Prime Minister, who
also happenad to be the Minister
of  Finance, to issue that letter.
Here is an instance of personality
conflict among the top oflicials of
the Govermment, which blocks the
eflective use of a system conceived
for the  purpose ot improving
capital  bhudgeting practices and
pracedures by the  adinistrative
ministrics. This also demonstrates
the resistance of the sub-units of
a large ormanisation even to use

28

31

a control system,  designed _and
developed by another sub-unit of
the total system”. pp 183-184,

Sce Arrow, op cit.
Raj, op cit, pp 85-7,

The US eaperience is similar, See
Kudrle, op c¢it, Chapter 13,

V V Bhatt, ‘Perspectives on Exter-
nal  Assistance’,  Economic  and
Political Weekly, Annual Number,
February 1967,

See Joseph A Schumpeter, “Cap-
italism, Socialism and Democracy”
Harper and Row, New York, Third
Ldition, 19785,

See P D Ilenderson, ‘Two British
Lrrors:  Their Probable Size and
Some Possible Lessons’,  Oxford
Economic  Papers, Volume 29,
Number 2, July 1977.

See  V V. Bhatt, “Structure of
Iinancial Tustitutions™ Vora, Bom-
bay, 1972,

See 'V V' Bhatt, ‘On  Technology
Policy and Its Institutional Frame’,
op cit. Sce also V'V Bliatt, ‘Deve-
lopment  Banking: Top Manage-
ment Tasks and Structure’, World
Development,  Volume 4, Number
6, 1976, pp 519-527.

See Martin Rein and Sheldon H
White, op cit.

To the problem of public sector
decision  making, some  simple
panaceas “are being  advocated by
economists  of the  neo-classical
tradition as well as the Marxian
tradition. 1he {onner reconmmend
the abolition of the public
sector and the latter, the abolition
of the private sector. These pan-
aceas, of course, emerge from’ the
Seriptures and not from the under-
standing of historical processes of
socio-rconomic  change, It does
not occur to these interpreters of
the  Seriptures  that  fhere is a
problen which needs to be under-
stood: What is the logic and dy-
namic of the situation  that has
created  mixed ceonomies and, in
paticalar, are responsible for the
espandine role of the  public sece
tor in the field of industrial deye-
lopment.  Of course, to examine
this_problem requires mueh more
thinking than to churn out solu-
tions to irrclevant problems on the
hasis of equally irrelevant £cono-
metric or theoretical models,
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