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Summary

Simply put, this study is an attempt to provide an
in-depth analysis of the techno-economic development of
India's machine tool industry. Although this opening
statement fairly and accurately reflects the objective and
general theme underpinning the work, it is perhaps highly
superficial in that it tends to gloss over the original
piece of stage-setting for the study : by reference to the
Soviet machine tool manufacturing experience of the 1930s,
a comparative theoretical framework is built-up which, it
is argued, might have had great relevance to the economic
conditions facing the India of the 1950s at the start of
its thrust for rapid industrialization.

The Soviet 'model' of machine tool production could well
have been particularly appropriate to India's economic
circumstances because of its emphasis on capital-saving;
an approach which related not only to the character of the
machinery produced but also the manner of its manufacture.
Therefore, in an Indian economy which was already rigorously
emulating the Soviet two-sector growth strategy, a case
could be argued for India's tool industry to have similarly
followed the Soviet development pattern.

However, as the development of the industry did not
in the event follow the Soviet experience, then the initial
concern of this study has to be with the establishment of
what the alternative manufacturing philosophy was oriented to,
if it was not to the achievement of maximum cost-price
reductions a la the Soviet approach. In answer to this, the
proposition is tentatively though nevertheless it is believed
safely advanced, that machine tool production in India
developed along well entrenched Western industrial lines,
Here, it is the role of innovation that has been the dom-
inant feature. Under this scenario, little importance is

(xi)



attached to cost-price reductions of the machine tools
produced, rather, emphasis 1s placed on improvements in
design as a means of maintaining or increasing the sales
of an enterprise through the creation of a fresh market.
The suitability of this type of manufacturing strategy :
bringing pressure on the machine building customers of the
machine tool branch to replace still productive machine
tools is, to a capital-scarce country such as India, a
highly dubious exercise even if it could be shown to
operate satisfactorily.

Efficiency in production lies at the heart of the
issue., It is important to realise that a capital-~saving
mode of development should have regard to more than simply
producing labour-intensive technology; capital will also be
economized if this technology is manufactured efficiently.
It must be recognized though, that in the case of India,
the possibilities which existed for raising productive
efficiency in the tool branch have tc some extent been
inhibited by the need to pursue other development aims.

The goals of growth and technological self-sufficiency are
two such factors which have figured prominently in the
sector's development strategy.

Thus, although the primary aim of this study is to
examine the various aspects which bear upon the efficient
operation of India's machine tool industry and, as a result,
provide indirectly some insight into the capital-saving
performance of the branch, nevertheless, the success in
attaining the other objectives of high growth and techno-
logical independence is also assessed. The conclusions
derived from these specific analyses allied with the more
general observations of the industry's techno-economic
development assists in a culminating discussion that
contrasts the appropriateness of the development strategy
that was followed, on the basis of the efficiency obtained,
against the adjudged advantages to be gained from pursuance
of the Soviet approach.

(xii)



Chapter 1

A Comparative Analvysis of Capital-Goods Led Growth

Strategy in Developing Countries : Theory and Practice

During the latter half of the 1920s, the Soviet Union
launched a drive for industrialization which was
revolutionary in character; its novelty lay in the central
control and allocation of scarce resources. The unparallelled
success since then, has prompted many of the newly emerging
nations to emulate, to a lesser or greater degree, the
pattern of Soviet development. A considerable number of
these third world countries, recently freed from the chains
of colonialism, naturally equated capitalism with exploit-
ation. For them, the arrival of planned development
provided the means by which their rising aspirations could
be sated : the socialist panacea to economic dependence.

One of the first disciples of this 'Eastern' model
was India. Jawaharlal Nehru, the immediate post-independence
Prime Minister, espoused the virtues of socialism and
attempted to translate them into pragmatic form through a
series of 5 year economic plans. Thus, industries of
national and strategic importance were brought under the
direct control of the central government; where they
lacked the required capacity or simply did not exist, then
invariably a public sector was established. The particular
case of the machine tool industry is one such example.
What is so surprising about this branch however, is the
manner in which its development has followed a 'Western'
production philosophy: this, when the Soviet model would
not only have been consistent with the vogue political
ideology but, in point of fact, might also have been more
appropriate.

It is from this perspective that the present study
takes its cue. Two factors though, ought to be emphasised



from the outset.

The first has regard to the nature of what has been
referred to in the text as the Soviet model of machine tool
production. There must be no confusion as to the correct
interpretation of this term : it 1is not crucial that Soviet
production practices in machine tool manufacture may, or may
not,have been. a deliberate and concerted act of Soviet
policy-making., What is important is that a number of measures
were enacted which, when combined into a whole, displayed a
pattern that could have had 'ex post' significance to the more

contemporary developing countries such as India.

Secondly, whether the Indian machine tool industry would
actually have developed on more efficient lines had it
instead taken heed of the Scoviet experience is a moot point.
The stance that this study takes is that it could have been
the appropriate course of action and certain arguments are
put forward in Jjustification of this posture. Ultimately
though, the gquestion is conjectural : the wheels of time
cannot be reversed. Thus, With India having chosen to tread the
path of conventional manufacturing practices, this study will
concern itself with an evaluation of the efficiency levels
that the industry has, in consequence, achieved.

The objective of this introductory chapter is to
provide a speculative tour d'horizon of the strategy of
capital-goods led growth theory. The key to this form of
industrialisation is, in essence, the emphasis given to the
growth in the 'heavy' goods and machinery industries; within
this, the machine tool branch plays a critical supportive
role by supplying the basic capital equipment necessary for
such expansion to take place. For the Soviet Union and
India in particular, the role of the capital-goods sector in
economic development has been the subject of some debate.1
Although the approach of the two countries' planning authorit-
ies has been broadly similar, the'controvérsy exists because
the results have not.



The starting point to the chapter is the argument that
capital formation is a necessary though not sufficient factor
in the achievement of rapid industrialization. Equally
important is the manner in which the capital is used. This
point echos Cailrncross's doubts as to whether, ..."additional
capital ... would by itself suffice to start off a cycle of
industrialization. The problem is often one of organization
quite as much as of capital creation."2 In this context
parallels for India can be drawn from the experience of Soviet
planning. The success of Soviet development policy was due
not only to the high priority it gave to capital-goods
production but also, within this, to the promotion of the
machine building industry. The viability of this policy in
a 'closed economy' depended on the expansion of a machine
tool branch to serve the growing needs of the machine tool
using industries. As clearly, ... "the demand for such machines
[machihe' tools} is closely linked to the evolution of the
metal-transforming industry n3 ... the Soviets realized
that raising the efficiency in the production of machine tools
would result in capital-savings percolating, ultimately, to
the entire machine-using economy. It was from this per-
spective that the Soviets perceived the importance of machine
tool manufacture. From the outset they seized the oppor-
tunity which central planning provided to improve efficiency
in the organization of total production. This principle
had the following elements: (i) Specialization by product;
(ii) Standardization and interchangeability of.components;
(iii) Long production runs; and (iv), A centralised policy on
innovation. Almost certainly, the efficient organization of
production was a significant contributory cause in the
emergence of the Soviet Union, by the late fifties, as the

largest manufacturer of machine tools in the world.

The Harrod/Domar identity is the fulcrum on which the
theorizing of this chapter rests. It will, therefore, be
worthwhile to recall briefly the rationale behind the model.



The most important feature of the theory is that
capital is seen as the engine of growth. Harrod and
independently Domar, realized ... "that full employment
income in period t would not be sufficient in period t + 1
because of the additional capacity created by investment
in period t."4 The necessary level of increased expenditure
may be found by examining the interaction between capital
and output. Since investment in period t is determined at
the equilibrium level of national income by the marginal
propensity to save, economic growth becomes a function of
the marginal propensity to save and the capital-output ratio.
Symbolically, if Y is national income, K is capital, I is
investment and S is savings, then the growth rate is :

G =Y
Yt

the savings ratio S = St and (since It = St) this = It
t ¥

ct

Kt +1 =1

P

Y
the 1COR = 2Kt + 1 = It
Y )
Since Y = It/Yt L G =S
Yt It/3Y V(K/0)

From this_construct, growth can be increased in either of
two ways : (i) expanding the savings ratio, or.
(ii) lowering the capital-output ratio.

In summary, the intention of Section one is to examine
the structural characteristics of the Soviet and Indian
economies during their early periods of planning. In this
manner, it becomes possible to isclate the constraints
operating against the expansion of the savings ratio (the
numerator in the Harrod/Domar growth model) and, in con-

sequence, the rate of growth. In addition, while Section



two provides a further main justification for capital-goods
led development in the form of technology (a given variable
in the Harrod/Domar model), the concluding section
emphasises the efficiency in the production of 'machines
which make machines' as a source of capital-saving for the
economy as a whole. This is a process which, ultimately,
raises the rate of growth by lowering the capital-output
ratio of the economy (the denominator in the Harrod/Domar

equation).

Section 1 -~ Structural Considerations

(i) The Two-=Sector Growth Model

Before discussing the mechanics of two~-sector growth
models it will be sensible to open with a consideration of
the classification of capital-goods. The need is to provide
a working definition of capital-goods so that they may be
distinguished from consumption items. A statement by
Joan Robinson acts as a good introduction to the problem,
eee "capital is not what capital is called, it is what its
name is called. The capital goods in existence at a moment
of time are all the goods in existence at that moment. It
is not all the goods in existence. It includes neither a
rubbish heap nor Mont Blanc. The characteristic by which
'goods' are specified is+that they have value, that is,
purchasing power over each other. Thus, in [the capital-
surplus] country Alpha an empty petrol tin is not a 'good’
whereas in Gamma where 0ld tins are a source of valuable
industrial raw material, it is."5 In practice, this gen-
eric interpretation of capital goods is not particularly
helpful. Frances Stewart illustrates this fact when examin-~
ing whether a distinction can be made between capital and
consumer goods on the basis that the former renders future
services whilst the latter are consumed instantly. With
this criterion a temporal perspective is introduced as
Mrs. Stewart states, ... '"but this makes the classification
dependent on the period of time taken to constitute
tinstantly'; if interpreted literally it makes all goods



Capital goods 3 la Robinson and ocnly services, which by
their nature are consumed instantly, Consumer goods."6
Later however, she does put forward a different approach
which is, ... "to define capital goods as goods which are
not demanded for themselves but as inputs which, together
with other inputs render further production possible."7 ‘
This classification though, suffers from similar definitional
weaknesses as the time-oriented way of viewing things.

Only now, difficulties are concentrated on how to define
'further production'. Any goods consumed by the labour

force which maintain their health and strength must, under
this definition, be classified as capital goods because if
they contribute to the worker's productivity - further

production becomes feasible.

It is evident that the classification of goods into
capital and consumer items is fraught with pitfalls. But
to avoid the question would without doubt seriously under-
mine the structure of the study at hand. Therefore,
notwithstanding the absence of a rigid dichotomy between
capital and consumption goods, it is surely logical to lead
on from Mrs. Stewart's reasoning and address the problem in
terms of the allocation of current resources to goods which
in the future expand the productive base ¢of the economy, and
those that do not. This is a Marxian pattern of analysis
whereby total material production is divided into two main
departments :

I Means of Production : Commodities having a form in

which they must, or at least may, pass into productive
consumption.

IT Articles of Consumption : Commodities having a form

in which they pass into the individual consumption
of the capitalist and the working classes.8

It should be stressed that Marx included both industrial and
agricultural goods in the above departments. Thus, for the
purposes of examining solely the division of industrial
production, it is conventional to speak of 'group A' -



capital/investment/producer goods, and 'group B' - consumer
goods. Contemporary writers on the subject sometimes cloud.
the issue by supposing A and B to be synonomous with 'heavy!'
and 'light' industry. This is erroneocus, as Professor Nove
once wrote, ... "the entire machine building (engineering)
industry is classed as 'heavy', but passenger cars and
domestic refrigerators made by this industry are classed

as B, along with such products of 'light' industry as clothing
and shoes, while that part of the textile industry's output
which consists of cloth for the clothing industry is
included with A. In principle, it is the use of any unit
of the given product which determines its category, which
means that many products are to be found in both groups."g

Classical theories of growth operate on the premise that
the level of real investment in an economy is determined by
the surplus of the category B producers above what they
consume for themselves. Although, it should be noted that
this surplus is a "gross" concept t intermittently capital
goods do require replacement. In this respect, it is only
the goods of group A, in excess of this replacement level
that constitutes net investment and as such generates the
growth potential of an economy. The limitation of this
'classicalt approach involves the realization that in
underdeveloped countries, the rate of investment may be
more a consequence of the existing stock of capital than the
flow of wage-goods. Consequently for economic growth to
take place some enlargement of capacity in the group A
industries is required. Maurice Dobb, according to Raj in
his 1967 article - 'Role of the Machine Tool Sector in
Economic Growth', was the first economist in the West to
recognise this fact. Dobb was aware of the initial retard-
ing effect this might have on growth of output on account of
the diversion of some of the existing capital equipment to
the manufacture of more such equipment, but pointed to the
higher rate of growth of output which expansion of prod-
uctive capacity in the capital goods sector would make

possible at future dates.lo



In a later, more detailed study, Dobb concerned himself
primarily with problems regarding the choice of technique in
underdeveloped countries. He began this analysis by con-
structing a two-sector growth model with the limiting
assumption that machines in the investment sector are made
with 'unassistedt' labour. This assumption is dropped when
Dobb concedes to reality : machine-makers like machine-users
also require machines with which to produce. To fully
appreciate the theoretical implications of this point, it
is valuable to quote Dobb at length: ... "To handle this
more complex situation we shall need to break down our
investment sector into at least two sub-branches within it.
Let us label these two branches i and m, the first as before
being occupied with producing capital equipment for the
C-sector, and the second with producing machine tools that
can be used alternatively in making the capital equipment
for the C-sector or, in branch m, in making machine tools
themselves. This latter branch will accordingly be capable
of a circular process of self-expansion, as well as of
producing to meet the needs of expansion of branch i. It
can, however, only pursue this self-expansion process at the
expense of diverting to itself some proportion of the invest-
ment sector labour force that could otherwise have been
making equipment for the C-sector and hence contributing
directly to the growth rate as measured by Lg/ t .. [the
change, over time, in the labour force of the C-sector}."ll
Dobb refers to the two distinct destinations of the output
of the machine tool sector by the use of suffixes my for
itself, and mq for i - the machine building industry. In
fact, he spends considerable time enlarging upon the import-
ance of branch-m, both for the manufacture of machine tools
necessary for the expansion of i, and for the increased
tooling 1tself requires as necessitated by this expansion.
Figure 1 should help to clarify this complex set of

relationships.

A salient feature of the ‘'machine tool sector' in

Dobb's model is its productivity, and the consequential
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effect that it has on the growth rate of the economy. The
effect of increased productivity in m is to reduce the size
of its labour force relative to branch i. This process has
an 'enervating' effect on growth (which, it may be remembered
is defined as a positive change in the labour force of

group B industries) via the increased supply of capital

goods to the consumer sector which the released m workers
make possible. This is so, because workers in the model are
denied the possibility of seeking employment outside their

sector. Moreover, sub-branch m, possesses the peculiar

ability to initiate and sustainza circular production process
of its own, ... "turning out machines capable of reproducing,
if need be, improved types of themselves ... as such branch
my is capable of breaking out of the determinism laid upon

it by our structural equation."12

Dobbt's model represents a planned economy and because
of this he conceives the mechanics of its operation as an
"accelerator - relation in reverse“18 with group B industries
dependent on the productive capacity of the capital goods
sector instead of the converse situation. With emphasis
respecified away from promoting the maximum rate of expansion
of the surplus product of the consumer goods sector, the
alternative growth strategy is broached : that of concen-
trating investment resources into the self-reproducing process
of My .

(ii) The Approach to Planning in the Soviet Union

and India

All two-sector growth models are based on the
assumption of a planned economy. This accords perfectly
well with the political ideology of the Soviet Union. It
also has relevance to the socialistic character of the
Indian industrial environment which evolved from Nehru's
archetype, ... "of combining economic mobilization with
political conciliation, a Soviet economy with a Western
policy."t* Bearing this in mind, attention is first
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directed to the Soviet planning model.

The Soviet two-sector growth model is customarily
associated with an equation constructed in 1928 by the
Russian economist Fel'dman; it was to act as the basis
for the Soviet State planning Commissions' 'General Plan'
which was expected to cover a period of between ten to
twenty years. Fel'dman's division of the total output of
the economy was a modification of the lMarxian scheme. As
Domar states, his initial aim was to ... "place all activit-
ies merely sustaining output at the present level in
category 2, while all capacity increasing ones were located

in category 1."15

This approach suffers from the same
definitional deficiencies discussed earlier in the chapter.
Though 1in Fel'dman's final version, category 1 produces

all capital goods for both categories, while all consumer
goods including the corresponding raw materials are produced
in category 2, the output of each category consisting of its
respective final products only.16 Problems of definition
still remain, with some industries providing goods and
services to both categories, e.g. chemicalstand ftransportation.
Neverthelesgs, Fel'dman's model does have general application
to Soviet developmental experience. For the purposes of the
current study though, it will not be necessary to delve into
the econometric intricacies of his work; it will suffice to

mention briefly his main considerations.

In unison with other growth models, Fel'dman's is

based on a number of simplifying assumptions such as con-~
stantprices and the non-transferance of factor resources in
the short-run from one category to another. In the context
of capital, this latter assumption implies that the rate of
investment is determined by the capital coefficient add the
stock of capital in his category 1 industries. Equally, the
output of category 2 is determined by the capital coefficient
and the stock of capital in the investment sector. This,

in turn, poses the question which has direct relevance to

many underdeveloped countries : if an investment sector
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is so small as to be only able to cater to the replacement
needs of both categories then growth can only be attained

by the non-replacement of capital goods in the consumer
sector. Thus, ... "the division of total output between
consumption and investment at any moment depends on the
relative productive capacities of the two categories, and
not on the propensity to save, though the latter can re-
assert itself by causing an under-utilization of the capital
stock in one category or another, a waste ruled out in the
model."17 The division of investment between the two
categories holds no such limitation, in fact (L) - the
allocation of investible funds directed to category 1 emerges
as the major attribute of the model. Domar, in his appraisal
of Fel'dman's study pursues this aspect and observes the
close relation between () - the fraction of total invest-
ment allocated to category 1 and (d) = Keynes' marginal
propensity to save. Domar explains this phenomenon as,

ee. "merely a reflection of the fact that if a certain fract-
ion of the increment in national income (&) is to be devoted
to investment, a corresponding fraction of investment (T)
must be allocated to capital goods industries to make the
production of this increment possible. In other words, in a
growing economy some capital is used to make more capital."18
It is in fact, ironical, as Domar notes, - that Fel'dman
insisted throughout his work that the final goal of all

production is consumption.

The growth model that India followed for its develop-
ment push was very similar to that of Fel'dman's. It was
developed by a senior economist in the Indian government,
P.C. Mahalanobis and outlined, originally, in an article
published in 1953.19 In actual fact, however, there were
two growth models. The first, approximated very closely
to the Harrod/Domar equation and was formulated in 1952.
This model was constructed for the purposes of the First
Five-~Year Plan although it aimed at providing for targets

of income, consumption and investment over the next twenty-
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five to thirty years. After experimentation with the
Harrod/Domar growth model, Mahalanobis finally devised his
famous two-sector growth equation 20 which was later to be
implemented in the Second Five Year Plan. It was India's
first attempt to influence the growth rate by recourse to
sectoral allocation of investments and this new approach
came about via Mahalanobis' identification of the rate of
growth of investment in the economy with the rate of growth

of output in the capital goods industries within the economy.

Like Fel'dman before him, Mahalanobis followed the
Marxian classification of production; and, though both
writers diverge from the lumping together by Marx of all
raw material producing industries into Department 1,
Mahalanobis does go further than Fel'dman. Specifically, he
conceptualises that industries producing raw materials for
consumer goods industries are included in the consumption
sector and industries producing raw materials for investment
goods industries are included in the capital goods sector -
no mention being made of services.

The two key variables in the Mahalanobis model relate
to A and ﬁ , both defined as constants. The former is the
ratio of net investment te net national income, at factor
cost in a given time period, and the latter is the increment
of income divided by investment also in respect to some
stated time period. Thus, in the Mahalanobis equation, the
rate of growth of an economy is found by &P (though, the
author depicted growth in per capita terms so that the
formula became AP - P, where P represented the constant
increase in population). This is of course, equivalent to
the familiar Harrod/Domar identity G = S/V, which was given
in the introduction to this chapter. Only here, Mahalanobis!
P is the inverse of V (capital-output ratio). In addition
he elaborates on this basic framework by separating out the
investment in the investment industries from the investment

in the consumer goods industries. The particular assumption
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being that, ... "a constant percentage jkc of investment
goes to consumer goods industries and the complementary
percentage Wi going to the investment good industries
(Yt Pog = 1).02°

Common to both the Soviet and Indian patterns of
development is the emphasis on a high relative level of
investment in the capital goods industries. The optimum
size of both Fel'dman's () or Mahalanobis' (%) depends on
the development strategy pursued .-by the respective planning
authorities. If raising consumption in the immediate future
is deemed to have maximum priority, then it is necessary to
aim for a higher level of investment expenditure in the
consumer goods industries. On the other hand, a higher
ultimate growth of the economy will be achieved, the greater
the proportion of investible resources devoted to the capital
goods sector. However, this higher future rate of growth
in consumption and employment is only achieved at the
expense of current consumption. As Mrs. Stewart states,
eeo "While growth in consumption will initially be lower,
the higher Y ... [({) or (la)] ..+, eventually growth in
C=good capacity will speed up, as the larger size of the
I~-sector compensates for the smaller proportion of its out-
put going to investment in the C-sector.“23 Figure 2
illustrates this point.

Figure 2 : Allocation of Investment between Capital-Goods

Industries and Consumption-Goods Sector

L, = 0.9

Rate of A, =0.0
Output of

Consumer

Goods

(Growth)

X, = 1.0
Years
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The lower horizontal line (X{ = 1.0) in Figure 2
depicts the situation whereby all investment is apportioned
to the capital goods industries with the consumption
sector receiving none. This is a highly unrealistic case
involving zero growth in the consumer good industries -
politically unpalatable for a government under any ideo-
logical banner. The second example, a constantly rising
straight line (X{ = 0.0) corresponds closely to the
traditional economy where the major portion of investment
is directed to the consumption sector. This type of
growth implies both a constant level of capacity in the
capital goods sector as also its output - the annual flow
of investment suggesting a relative decline in the rate
of growth over time. The Soviet Union and India have both
attempted to follow the third course of action, symbolised
by (x{ = 0.9). It is the curve which exhibits a rapid
rate of growth in consumption after a very short elapse

of years.

The relationship between the choice of investment
rate and the choice of investment project is perhaps the
most significant feature to emerge from the foregoing
appraisal of the Fel'dman/Mahalanobis growth models. As
Sen asserts, ,.. "once the specificity of productive
capacity is recognised to have an important bearing on the
question, the problems of allocation of investment between
different sectors becomes the present-day equivalent of choosing
future rates of saving. If, for example, we assume that
investment goods are of two types, viz., those that make
consumer goods and those that produce investment goods,
the present-day allocation of productive capital between
these two sectors comes to very much the same thing as the
determination of the future division of national output
between consumption and investment. The allocation of
investment between the two becomes the means of influencing
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the rates of investment in the future.

If one assumes further specificity, so that investment
goods to make investment goods to make consumer goods are
different from investment goods to make investment goods to
make investment goods, the decision has to be taken one

further step backwards, and so on."24

(iii) An Evaluation of the Relative Effectiveness

of Sectoral Planning

The discussion thus far, has delineated the major
theoretical aspects of capital-biased growth as it related
to the early industrialization of the Soviet Union and
India. But how 'successful' have each of these countries

been in pursuing this policy?

The strategy of Soviet industrialization encompassing
as it did, high ratesg of capital formation with priority
on basic capital goods industries has been vindicated by
the consistently high rates of economic growth achieved.
This is evidenced by citing the official and estimated
growth rates contained in various studies by eminent
scholars in this field. Table 1 provides data on the
growth rates of G.N.P. and N.N.P. which clearly brings
out the tempo of Soviet economic development. 'In com-
parison with the other countries' rates of growth during
their respective initial stages of development, it is
hardly surprising that the Soviet Union's performance has
had such a profound effect on the policy-makers of India.
This is the more so, if Bergson's argument is accepted
that the composite statistics on Soviet economic growth
represent a greater reflection of reality than do the base-

year factor cost calculations.25 (See Table 1)
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Table 1 : Annual Average Growth Rates of GNP and NNP

in Selected Countries

% GNP % NNPP % Per
Capita
(GNP)
USSR @
1928~1963
Ruble Factgr Cost
of 1837 a 4.9 4.1 3.7
Composite,1937 base 6.5 6.0 5.2
1928-1940 & 1948—196%
(effective years)
Ruble Factor Cost 4
of 1937 6.4 4.8 4.9
Composite,1937 base 8.5 7.0 6.9
USA @
1840-1880 . 4,0 - 1.3
1880-1920 3.5 - 1.6
Great Britain
1765/85-1785/1805 1.5 - 0.6
1801/11-1831/41 2,9 - 1.5

Source : C., Wilber : 'The Soviet Model and Underdeveloped
Countries',loc.cit. p.5

A. Bergson : 'National Income' in Bergson and
Kuznets (eds.) Economic Trends in
the Soviet Union, Cambridge (Mass.),
(1963), p.6.

Notes : (a) Omitting the War and reconstruction years
of 1940-48.

(b) Covers the period 1928-58

(¢) Output in all years is computed in terms of
values prevaliling in the base year.

(d) A composite is intended to approximate serial
data where, in the comparison of each given
yvear with the base year, output is computed
in terms of given-year values.
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Similarly impressive have been the growth rates of
industrial production. In an article by Hodgman26, the
expansion of Soviet industrial production in the years
1927/28-~1950 is measured by both the official Soviet indices
and by his own 1934 value-added figures. The resulting
growth patterns of.the varying time periods which he chose,
correspond to events of importance in recent Soviet history,
e.g. the Five-Year Plans; the war; post-war recovery; etc.
Hodgman's data, in terms of annual average percentage
rates of growth are contained in Table 2 below. On
examination, it becomes immediately apparent that extremely
high rates of growth in industrial production were attained

throughout the periods of the twenty-three year span.

Table 2 : Annual Average Rates of Growth in Soviet

Industrial Production

Revised Official
Years Index (% Index (%)
1927/28-13832 14.5 23.6
1932-1937 16.6 18.7
1927/28-1937 15.7 20.9
1937-1340 4.7 11.6
1946-1950 20.5 23.0
1827/28-1950 8.9 12.5

Source : Hodgman : Ref.26

Taken together, the evidence does seem to suggest that
the sectoral investment policy pursued by the Soviet Union
did prove effective in the growth of the economy.

Indiats involvement with planning, and essentially its
emphasis on a capital-goods led strategy of growth has, it
is safe to say, made only limited progress towards the
country's ambition of high self-sustained economic growth.
In contrast to the Soviet Union over the first two decades
of planning. India's performance pales under almost any

criterion. Table 3 illustrates the 'track-record' of
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India in respect of economic growth, both from an absolute

and a per capita perspective.

Table 3 : Annual Average Crowth Rates of National Income,

Absolute and Per Capita by Each Plan

NNP Per Capita
First Plan 3.5 1.6
Second Plan 4,0 1.8
Third Plan 2.9 0.4

Source : J. Bhagwati and P. Desai : 'India : Planning
For Industrialization' O.U.P. (1972) p.62.

Although the figures in Table 3 represent an improvement
on the previous growth of the economy, which over nine
5 year periods between 1900/1 and 1946/47 had grown at an
average rate of less than 1 per cent, clearly up to and
including the Third Five-Year Plan, a rapid growth of the
economy had not been achieved.27 Subsequent results have
been equally disheartening: by ignoring the three "Annual"
Plans of 1966/67 - 1968/69 and focussing attention on the
Fourth Five-Year Plan, it is found that the annual average
rate of growth of N.N.P. approximates to 3.5 per cent whilst
in terms of per capita N.N.P. only a barely positive figure

of 0.2 per cent was recorded.28

Judging by trends in the growth of the economy, the
results of India's vapital-goods led planning policy have
been far less auspicious than the comparative figures for
the Soviet Union. Growth in industrial production, however,
did perform somewhat better. For the period from 1956/57
to 1975/76, the mean annual average rate of growth came to
5.7 per cent.29 However, this needs to be compafed to the
rate of growth of industrial production which the Soviets
averaged between 1927/28 and 1950, amounting to 8.9 per cent -
Hodgman's revised index, and 12.5 per cent - official index
(see Table 2),
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More disconcerting is the trend in consumption. In
gauging the economic welfare of the people of India, the
most appropriate index would be per capita private consump-
tion expenditure. In this context it has been quoted that,
«+s "The overall increase in per capita consumption during
1960/61 and 1967/68 was 3.9 per cent but the top 40 per cent
in rural and urban population increased their per capita
consumption expenditure by 4.4 and 4.8 per cent respectively.
On the other hand, the middle and lower income groups in
rural areas experienced very little increase in per capita
consumption and, in fact, the bottom 5 per cent actually had
a decline of per capita consumption expenditure. The pbsition
of the urban poor is much more serious, for the lower 40 per
cent of the population suffered a decline in consumption
and this was particularly severe for the bottom 10 per cent
which amounted to 15 to 20 per cent."BO This must be con-
trasted with a 4.7 per cent annual average increase in
Soviet per capita private consumption expenditure between
1928-40 and 1948-58.°%

Implicit in the priority given to growth in the
Indian Five-=Year Plans was the belief that all other object-
ives would be subordinated to the achievement of this goal.
This assumption was made explicit in the introduction to
the Fifth Plan, thus ... "In elaborating our strategy of
development in earlier plan documents, we seem to have
assumed that fast rate of growth of national income will by
itself create more and fuller employment and produce higher
living standards of the poor."32 Unfortunately, this
optimistic approach has not been rewarded in practice. The
facts speak for themselves. During the Second and Third
Plan pericds when unemployment would have been expected to
have shown some decline with the implementation of the
government's '"big-push" philosophy in the capital-goods
industries, the reverse occurred. From Table 4, it may be
observed that by the close of the Third Plan, not oniy had
the growth of the ecoﬁomy failed to provide for the increase

in the labour force over the preceding ten or so years, but
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more ominously, extant unemployment had not even been

touched.

Table 4 : Estimates of the Volume of Unemployment and

Employment Generated 1956-66 (millions)

2nd Plan 3rd Plan at 1966
(1956=-61) (1961-66)
Unemployment at
beginning of Plan 5.3 7.0 9.5
Addition to .
labour Force 11.7 17.0 23.0
Total Unemployment 17.0 24.0 32.5
Employment Generated
during Plan 10.0 14.5 -
Source : P. Chaudhuri : 'The Indian Economy : Poverty

and Development', Vikas Publishing Ho.,
New Delhi (1978) p.48.

A major factor in the growth of unemployment has of
course been the explosive increase in the population of
India. At the time of the 1951 census, the population stcod
at 361 million; in 1861 it was 439 million; and by 1971 with
an average 2,2 per cent growth per annum over the two decades,
it stood at 547 million. The seriousness of this level of
population increase on the achievement of planning goals can
be highlighted by comparison with the Soviet population
expansion during the thirties. Over the period 1929-39,
the Soviet Union's population grew from 154.3 million to
170.6 million in 1939, registering a more moderate 1.5 per
cent rate of growth. Clearly, the sustained increase in
India's population must have been a significant influence
in the tardiness of the country's economic growth. A
manifestation of this fact comes from a study by Morawet238
who ranks 77 developing countries by GNP per capita for the
vears 1950-75. In 1950, India's G.N.P. per capita was
495 (#U.S. in 1974 prices) which by 1975 had only risen #43
to a discouragingly low $138 G.N.P. per capita. The
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culminating testimony of India's "failure" to remove
poverty through growth has regard to its ranking amongst
the other developing countries : in 1950, India was ranked
at 66 and twenty-five years and zero movement later - the

ranking remained the same.

Therefore, in terms of growth, consumption and
employment, it appears that India's policy of encouréging
the development of the capital-goods sector has not proved
successful when compared with the Soviet performance. It
may well be that the applicability of the Soviet experience
is, as one commentator put it, ... "Contingent on the
presence of Soviet-type economic, social and political

conditions."34

Although the autocratic nature of Soviet
development can take some credit for the rapid transformation
of the economy, the suspicion of the present author is that
this was certainly not the only reason and possibly not the
main one. It is more likely that the divergence in the
performance of the Soviet and Indian ec¢onomies is a con-
sequence of the assumptions on which both the Fel'dman and
Mahalanobis two-sector growth models are based. Hence, the
need now is to show that although the conditions prevailing
in early Soviet industrialization were conducive to the
policy of sectoral planning, they were not in the case of
India. '

(iv) The Impact of Operational Constraints

Essentially, the sectoral allocation of investment
resources conforms to Hirschman's 'unbalanced growth' theory
which articulates economic development in terms of "bottle-
necks", It is from this platform that the raison dl'etre
of two-sector growth models - as reflected in the stress
they place on the strategic role of capital formation =
should be understood. Investment capacity is perceived to
be the major bottleneck in the growth of the economy. The
reasoning being, of course, that although it is possible in
a relatively short péripd of time to iﬁcrease output

with the existing capital stock, additional capital is always

P2 -



needed to increase output over the 1ong-—run.35 Hence, the

logic behind two-sector growth models cannot be faulted if
domegtic capital—goéds capacity (remembering the 'closed
economy' assumption) is the primary bottleneck. In so far
as it is, the emphasis on the growth of the capital-goods
industries is then justified. However, this 'blinkered!
approach to the problem tends to ignore the possibility of
other factors operating to retard the growth of the economy.
Mrs. Stewart, has drawn attention to the existence of three
further constraintsSG, namely :

(i) Savings Capacity : the extent to which consumption

in the economy can be compressed to release

resources for investment;

(ii) Absorptive Capacity : relating to the scarcity of

those factors which are likely to confine the
capacity of an economy to utilise capital
productively; and,

(iii)y Willingness to Invest : a 'hotch-potch' of

considerations ranging from technical conditions
to psychological factors.

under these circumstances, the determination of the savings
‘ratio and, in turn, the maximum level of investment is set
by the lowest of the four capacities. In other words, the
application of a two-gector growth model in an economy where
constraints other than capital-goods capacity operate, leaves

copen the possibility that the wrong bottleneck may be chosen.

To what extent did these other constrainkts operate in
retarding Soviet economic growth during the early phases of
its industrialization? 'Willingness to invest' can quickly
be discounted: obviously it becomes the responsibility of
the state in a country which is governed by an autarchic
regime. The 'supply of savings' was probably not a con-
straint either. This may be explained by reference to the
. economic conditions at the commencement of Soviet planning
in which a relatively large industrial base - primitive

though it was - already existed. Hence, a supply of savings
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was forthcoming because ;iving standards for a large measure
of the population were sufficiently high to permit con-
sumption to be depressed without affecting efficiency. Due
to the fact that the state of the economy was relatively
advanced, the availability of viable investment projects
"'would also have been less of a limiting factor. 'Absorptive
capacity', therefore, would not have acted aé the primary
constraint to growth. Coupling these points with the high
rates of growth the Soviets did in fact achieve, it would
appear that the correct policy of encouraging the growth

of capital-goods industries was followed.

The situation for India over the first two decades of
its planning programme was totally different. It is
difficult to conceive of 'savings capacity' not acting as a
limitation when the figures for per capita private con-
sumption expenditure are recalled. For the great mass of
the population it would have been impossible to depress
consumption still further. Given this fact, almost certainly
the *willingness to invest!' constraint would also likely
have become operative, in as much as 'expectatiohs'
concerning the rate of growth of consumption would have
acted as a strong psychological barrier against investment
taking place. In addition, limited 'absorptive capacity!
posed (and continues to pose) a major constriction on the
growth of the Indian economy. Even in those industries that
experience comparatively high rates of output growth, such
expansion invariably co-existed with low levels of capacity
utilization. It is probable, therefore, that although the
low level of capital-goods capacity in India did act as a
constraint to rapid economic growth, the likelihood is that
it was not the principal factor involved. This contention
is further supported by reference to the data on capital
formation for the period 1955-65 where Net Domestic Capital
Formation as a percentage of Net Domestic Product was )
relatively high at 12.3 per cent and yet the annual average
rate of growth of G.D.P. over the same period only reached
3.4 per cent.
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Neo-classical economists might well be in agreement
with the above discussion, albeit for different reasons.
Complications would arise because of ... "the assumption
behind such [two-sector growth] models" ...being ... "in
complete contradiction to the assumption of substitutability,
diminishing returns and continuity, that are at the heart
of neo-classical econcmics."37 Furthermore, neo-classicals
would reject the notion, implicit in the growth models of
the Fel'dman/Mahalanobis variety, that resources are in
abundant supply (at constant cost) until such a point is
reached when no more become available whatever the price.
Such an assumption is incompatible with the facts of neo-
clasgsical life in which a 'project appraisal' approach to
economic development is utilised. From their viewpoint, an
assessment of competing projects to identify that which
gives the highest net present value is a more sensible
strategy than sectoral planning. The rationale behind this
preference centres around the idea that shadow pricing more
accurately reflects the opportunity cost of resource
allocation. This wauld be the case whether it applied to
a caplital - or a consumer - goods industrial project. The
going gets decidedly stickier for India in its pursuance
of the two-sector growth doctrine if the neo-classical
approach is extended to cover the definition of "“investment
capacity". If this were to happen, little would textually
remain of the growth model c¢oncept: instead of an upper
barrier to capital-goods capacity, capital-goods would
always be available, though at steadily increasing prices.

section 2 - Capital-biased Growth Strategy

Additional Justifications

While there is now almost universal agreement on the
importance of industrialization, there is still much debate
regarding the proper pattern of industrial development.38
In the case of India,it has, since the early fifties,

embarked upon an ambitious programme of industrialization.
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The orientation of this policy centred around the
Mahalanobis philosophy of a rapid build-up in capital-
goods capacity. However, in consonance with Dobb's
theorizing, Mahalanobis drew a distinction between capital-
goods industries in general, and machine-making industries
as a sub-sector within this group. This point can be
illustrated by reference to the draft he wrote for the
Second Five-=Year Plan in which was ... "stressed the need
of establishing and expanding the basic industries to
manufacture heavy machinery with all possible speed, This
would enable India to install new plants for the production
of steel, cement and other investment goods with the help
of machinery manufactured out of domestic resources" ...
and later in the same paragraph is found the crucial
statement, ... "in my opinion, the development of the

heavy machine-building industry is so important that, if

necessary, targets of even steel, coal, or transport should
be reduced to give higher priority to heavy machines
because this would facilitate a much quicker rate of
industrialization ..."39

However, the impact of the machine-making sector on
economic growth ought not to be the sole criterion of.its
importance. India's decision to follow a capital-goods
led growth strategy may not seem as irrational as the
reasoning of the previous section would suggest if an

additional technological justification is cited.

(i) Appropriate Technology Issue

It used to be common belief in India (and indeed
elsewhere) that the problem of unemployment could be
solved merely by augmenting the size of production poten-
tial. However, the continuing phenomenon of increasing
unemployment occurring coincidentally with an expansion in
industrial capacity has quite recently brought about a
review to such thinking. Slowly, the realization has
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dawned that, ... "decisions regarding the setting up of
any industrial establishment are not only a question of
scale of operation but also of the special technology
adopted for the purpose with 1ts consequential impact on

the volume of employment."40

The possession of an indigenous machine-building
industry offers the host country greater latitude in the
'choice of technology'. In this respect, it is baffling
- why the question of establishing local machine-making
capaclty has only rarely been given serious consideration
in the development literature. Even when it has been
discussed, the emphasis has been largely in terms of
either saving foreign exchange, or cost comparisons of
domestic production with that'of equipment currently
produced in the developed world.41 Inadequate attention
has been directed towards the strategic role of an
indigenous machine building industry capable of producing
efficient labour-using techniques for other industries.
Although Hans Singer in 1954, did allude to the necessity
of underdeveloped countries fostering domestic technological
capacity when he put their case thus, ... "modern technology
is not compatible with their endowments and their natural
requirements. They cannot develop a technology harmoniously
unless it is their own technolcgy."42 More recently,

Celso Furtado in his celebrated work, 'Development and
Underdevelopment'! wrote in more specific terms, ... "Depres-—
sed productivity [in underdeveloped countries] exists
because of the relative rigidity of technical co-efficients
ne possibility of combining factors except in given pro-
portions - and because technology develops along lines
determined by the availability of factors and resources of
the countries leading the industrialization process. Thus,
if it be taken for granted that underdeveloped countries
grow by simple assimilation of known techniques (and by

the corresponding accumulation of capital), it follows that
the transplanting of those techniques almost always implies
structural underemployment of factors. This problem can be
met only through the adaption of technoleogy which is all
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the more difficult since underdeveloped countries, as a
rule, lack a native capital goods industry. In this
fundamental maladjustment between factor supply and
technological orientation may lie the major problem facing

the underdeveloped countries at this present time."43

Contrary to what might initially be suspected, the
experience of several developed countries such as the
United States and Japan suggests that the manufacture of
machinery is one of the more labour-intensive branches of
industrial production.44 Q. Leontief in his study,45 found
that the capital-labour ratio in the machine producing
branches of the United States was relatively low. Though
perhaps more interesting from the point of view of under-
developed countries is the very low capital-labour ratio
found for the Japanese machinery industry in 1951, as shown
in Table 5.

Table 5 :+ Direct Capital-Labour Ratios in Japanese

Manufacturing - 1951

Petroleum Products 1.200 Metal mining 0.172
Coal Products 0.682 Fishing 0.170
Non-Ferrous Metal 0.363 Machinery and
Chemicals 0.338 Electrical
Iron and Steel 0.337 Equipment 0.161
Non-Metallic Mineral Apparel 0.132
Products 0.298 Textiles 0.131
Non-Metallic Minerals ©.199 Paper 0.120
Processed Foods 0.193 Rubber 0.119
Grain Mill Products 0.193 Lumber and Wood 0.111
Shipbuilding 0.174 Printing 0.083
Transport Equipment 0.174 Leather 0.068

Source: Institute for Social and Economic Research,
Osaka Uni. Japan, (mimeoc), quoted from Pack
and Todaro : Loc.cit. p.399

Pack and Todaro believe the explanation for this phenomenon
lies in the nature of machinery production. To quote,

.o+ "the foundation of the misconception of the branches
capital intensity lies in the confdsion between the direct
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and total input structures. While some branches which
produce important inputs to the machine branch, particularly
metals, are themselves very capital-intensive, there is no
necessity to produce these domestically even if domestic

machines are produced.“46

A corollary to the process of machine construction is
the development of an industrially skilled labour force.
It is widely believed that important 'learning effects’
are involved in the production of machinery.47 In fact,
one of the characteristics of India's 'informal' sector
as also of the lower reaches of its organised industrial
sector is the multitudinous number of skilled artisanal

machine-makers.

Thus, it now appears that machine building is both a
labour - and skill - intensive activity. Further support
for this belief comes from Kenen who states, ... "many
low K/L industries turn out to be skill-intensive and vice
versa. A popular explanation of the 'Leontief Paradox!'! is
indeed based on the assumption that K/L and §/L (skill ratio)

are negatively correlated."48

An indigenous capacity for machine fabrication is an
essential objective if labour-intensive technical change is
to be generated in a developing country. No attempt to
increase labdurwintensity is likely to be successful unless
it is accompanied by technical change in a labour-intensive
direction. This is important, since most of the technical
progress which takes place in the developed countries is
inevitably capital-using and, if imported, will tend to impose
a similar pattern of technical change in the emerging
countries. The development ¢f a local machine-building
industry is required to supply ‘'appropriate technology' to
the organised sector. It achieves this aim by facilitating
the introduction of new machine designs and labour-using
technologies and processes that are more suited to the local
factor endowments of the developing countries. In the

-29-



absence of such an industry, the range of technical choice

will tend to remain narrow.

Assuming that a country decides to establish a
machinery sector - is its cutput likely to be competitive
with that of foreign producers? Pack and Todaro view the
question as irrelevant, ... "there would be no comparative
equipment of ©old design currently being produced in the
developed countries for export to less developing countries."49
Moreover, even 1if there was a world market for technologic-
ally out-dated equipment, the manufacture of appropriate
technology in developing countries need not result in higher
unit total costs than labour-saving equipment of the advanced
countries. There is some evidence to suggest that even
where competitive equipment is being produced, adverse
cost conditions are not necessarily the case. An analysis
of the structure of the Israeli economy for 1958 indicated
that the real costs of saving a (U.S.) dollar of imports
in the machinery branch were among the lowest to be found
in any industry, despite the small size of the sector.50
Support is also provided in a study of the effective tariff
rate (the rate of protection of value-added) in Pakistan.
The data showed that the effective rate of protection of
machinery was the lowest for any group of products in
Pakistan. DNevertheless, the rate of growth of output has
been very rapid - implying that the branch may have a

comparative advantage.51

The fundamental fact remains, however, that for those
countries not possessing an indigenous machine-building
industry, the importation of machinery will be required
with the result that the range of actual technological
choice is to a large extent limited by the technical
specification of the foreign machinery. As long as the
developing countries have no control over the direction and
speed of technical change, the goals of industrial growth
with significant labour absorption will remain exceedingly
difficult to realize. Given the structure of World trading
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patterns, with technological capacity concentrated almost
exclusively in the advanced nations, the relatively insig-
nificant demands of the developing countries for these goods
will have only a negligible impact on both current prod-
uction decisions about the type of machine to be produced
and more importantly, on the direction that factor-saving
bias will take in the future. It is for this reason that a
good argument can be made for the creation and encouragement
of domestic machine building industries in developing
countries, the production of which can be geared to their
own technological requirements. Besides this technological
aspect there are, moreover,two further considerations which
figure prominently on the credit side for establishing
machine bullding capacity.

(ii) 'Key Status' Argument :

An important issue in advocating preferential treatment
for the machinery industry regards the key role it assumes
during the process of industrialization. In fact, the
machine-~building industry is recognised as a 'leading sector!
by most economic commentators as it tends to grow faster
than industry as a whole. Over the periocd 1961 to 1872,
the growth rate of the Indlan machine building industry was
approximately 50 per cent higher (at 9 per cent) than that
of all other industry (excluding the machine building
industry). This experience, similar to that of the Soviet
Union during 1928-40 and in Japan during 1932-38, lends
some credence to the observation of Hirschman and
Gerschenkron who regard the development of producer goods
branches as a great advantage to latecomers in economic
development.52

Despite the low level of capital formation in India
at the commencement of its planning programme, the country
has effectively established a machine building industry
which traditionally only emerges at the latter stages of
industrialization. Rostow, who was perhaps the original
exponent of the 'leading sector!' hypothesis traces the
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take=-off period of Japan back to 1878-1900; in 1958, more
than half a century after the take-off began, the
machinery industry occupied only 18 per cent of Japan's
total industrial output. In India, the share of machine
building output rose from 4.5 per cent in 1946 to 23 pér
cent in 1960 and about 31 per cent in 1974.°° It would
appear then, that the growth of the machine building
industry in India, relative to all industrial output, was
greater than in Japan during the early phases of its
industrialization.

Mention should also be made of an influential study
by Hoffman, entitled - 'The Growth of Industrial

Economies.'54

It is an attempt to trace how the pattern

of manufacturing cutput in industrializing countries is
affected by the emergence and growth of a capital goods
sector, defined by Hoffman in terms only slightly wider
than the present study's coverage of the 'machine building
industry'. According to Hoffman's thesis the first stage
of industrialization is characterized by the net output

of consumer-goods industries being on the average 5(zl1) : 1
that of capital goods. In the second stage, the ratio is
reduced to about 2.5(%1l) : 1, while in the third stage the
net output of these two groups is approximately equal,

1(x 0.5) : 1. Although Hoffman's analysis is primarily
concerned with capitalist countries, he does have this to
say on the Soviet Union, ... "The Soviet Union is, of course,
the most striking example of a country which has deliberately
fostered the production of capital-goods industries by
state action. During the first three Five-Year Plans
(1928-42) investments in capital-goods industries were
between 84 per cent and 86 per cent of all capital invest-
ments in industry (excluding repairs to existing capital
equipment). In 1937 and 1940 the gross output of capital-
goods was already about equal to the gross output of
consumer goods. The relationship between the net out-

55

puts may have been similar." Ignoring the allocation of
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investment resources in India's First Five-Year Plan,
where priority was given to the development of agriculture
and the social and economic infrastructure, it has been
quoted that as a proportion of planned expenditures in
industry, 70 per cent were devoted to the metal, machinery
and chemical industries during the Second Plan and 80 per
cent during the Third Plan;56 Thus, by 1968 India's ratio
of consumer goods to investment goods in terms of gross

value—-added was in the order of 1.8 : 1.57

To progress
from the first to the third of Hoffman's stages normally
took several decades in most industrial countries. The
Soviet Union, however, in Jjust one decade had reached the
third stage and India over an equivalent length of time

had only Jjust failed to achieve the same. This again gives
substance to the Hirschman/Gershenkron hypothesis that
contemporary underdeveloped countries can work their way
from "last back to basic and intermediate industries",

a process that completely reverses the traditional path

of most developed countries which started industrialization

with consumer-goods industries.58

The 'leading sector! argument is integral to Hirschman's
unbalanced growth strategy briefly mentioned earlier in the
text. The philosophy behind this approach is to concen-
trate investment on those industries most cdnducive to
transforming the economy to a higher stage, Hirschman
maintains that this is preferable to dissipating scarce
investment funds by attempting to advance on all fronts at
the same time. A metaphor by Wilber highlights this
distinction, ... "to be breathlessly climbing a peak in
a mountain range is considered more important than standing
pocised on the crest of a ridge in the foothills."59
Planning in the Soviet Uﬁion provides a historical example
of this policy. The country pursued a 'shock' strategy of
bottlenecks successively created and resolved.GO Something
which Professor Nove calls planning by 'campaigning'.61

The Soviets directed large chunks of their total investment
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to certain industries interpreted as having "key status"
by the authorities. This policy then caused severe
shortages and stresses within the economy which, as a
consequence, created fresh bottlenecks and therefore new
targets for the Soviet planners.

The level of interdependence between various industries
is an important indicator as to the appropriateness of any
particular 'campaign'. Thus, external economies would be
gained by the economy if it invests in those industries
exhibiting high linkage effects. Hirschman documented two
types of linkage : (i)the input provision or backward
linkage effects, and (ii)the output utilization or forward
linkage effects.62 From a development perspective, it is
backward linkages which have the greater stimulative effects.
The advantage of an industry with high backward linkages
relates to the part it plays as an inducement mechanism
to the development of a feeder-network of ancillary
industries (in addition, of course, to industries supplying
the basic raw materials). If the expansion of a particular
industry leads to a general increase in economic activity
embracing a considerable number of subsidiary and basic
industries, then it must be classified as a “key" industry

meriting a high priority in development.

Under this definition, the machinery branch must be
considered a 'key' industry. The strong backward linkage
effects of the machine building industry stem from the
fact that it has a high ratio of purchased inputs to the

value of its total productidn.63

During the initial Five-
Year Plan of the Soviet Union, the investment emphasis
was on heavy industry and, in particular, machine-
fabrication. The annual average growth rate for Soviet
heavy industry between 1928/29 and 1937 was 17.8 per cent

with the machinery industry registering 18.9 per cent.
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The logic of Hirschman's unbalanced growth theory
with its associated concept of 'linkage' has relevance to
India. Since the doctrine focuses on the structural and
dynamic forces at work in an economy rather than on the
enlargement of overall industrial capacity, a further
justification for emphasizing the development of producer-
goods industries can be advanced in terms of the dynamic

externalities involved in the manufacture of machinery.
Finally, to c¢lose the section, a brief mention should
be made concerning the role of the machinery industries in

the saving of foreign exchange.

(ii) The Foreign-Exchange Aspect

Recalling the discussion of the Fel'dman/Mahalanobis
growth models, it was mentioned that they operated under
the assumption of a- 'closed' economy. In these circum-
stances, a country without well-developed metal, machinery
and subsidiary industries (the complex of the so called,
heavy industries) is unable to produce a sizeable quantity
of capital goods and thus, to invest a high fraction of its
income however high its potential saving propensity may
be.64

unrealistic as in the early stages of both Soviet and Indian

Obviously though, the 'closed' economy assumption is

development a significant measure of capital-goods were
imported. The ticklish issue can be side-stepped if instead
of 'closed! economy is read 'foreign exchange constraints'.
The models then take on a greater element of reality.
Quoting again from Mrs. Stewart on this point, ... "In an
'open' economy, an upper limit to possible investment is
imposed not by domestic I-capacity, but by that capacity
plus foreign exchange available to buy I-goods from abroad.
Assuming zero local I-good capacity, then foreign exchange
availability provides the upper constraint on possible

investment."65
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The implicatior of this is that it is not now essential
that all the capital-goods required for investment in the
early stages of industrialization be produced domestically.
In fact, most developing countries would not even possess
the means of producing the 'first generation' machinery
on which all machines have to be manufactured. Under these
circumstances, where nct even a nucleus of a machine tool
industry existed, i1t would have to be assumed that some
foreign exchange 1s available which the economy could use
to import machine tools. Raj believes this is a fairly
realistic assumption to make, since most developing
countries have some foreign exchange available, either
through aid or trade.66 In this way, he states, ... "the
allocation of a high proportion of investment to the
machine tool sector would then be reflected in the growth
path corresponding to the case in which the bulk of this
foreign exchange is used for importing machine tools."67
Once the domestic machine building industries "come on
tap', however, the growth rate of the economy will then
mirror more accurately their performance. Thus, the
development of local machine-making capacity may finally
be justified on the grounds that foreign exchange to an
underdeveloped country is a scarce resource, and once past
the import-substitution phase, its use can be economized

through the non-import of machinery.

Section 3 : Import-Substituting Industrialization :
But Was There an Alternative Path?

(i) The Crucial Assumption

However, once the import-substitution phase has passed
there is now much evidence to suggest that industry would be
left in a disastrously high-cost, inefficient and uncompetitive

state. But, of course, this is to argue with the advantage
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of hindsight. In the early 1950s, import substitution was a
bold new strategy which had worked well for the Soviet economy
two decades before., Besides, since the early part of this
century India had been pursuing the conventional market economy
approach to development and had been patiently getting nowhere.
To gauge the results of India’'s two-sector growth strategy
depends on the standard of comparison chosen : clearly, if

the touchstone i1s the country's past history, then, as was
noted in the earlier discussion to Table 3, the economy under
the planning regime performed reasonably well; however, if

the comparison is with other countries during their development
phase (see Table 1) and the presently newly industrializinag
countries of South East Asia, then the results are less
satisfactory. But in terms of the Indian Government's

own planned targets the capital goods strategy would have

to be described as a failure, if the decision was based on

the growth rate alone. Given this unexciting growth per-
formance, it has to be asked whether India might not have

done better if it had embarked on a different path to

industrialization?

At the sake of being tiresome, the critical distinction
in the growth strategy adopted by the Indian and Soviet
authorities is that between the consumer goods industries
and the producers' goods industries : the, by now, well-
known contrast between 'machines' and 'machines producing
machines'. In the closed-economy model that Soviet industrial-
ization represents, the lack of opportunity to import capital
goods to initiate growth foreclosed that path as an
alternative strategy of development. But did the closed
model approach to trade, which made sense to the Soviet
Union, necessarily apply to India's circumstances? After
all, it is only on a closed-economy criterion that it
becomes essential to develop the machinery industries via
a Soviet-type strategy. In a closed economy without the
opportunity for international trade, capital goods must be

produced if the savings of an economy are to be translated
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into investment. Capital goods production in this case
determines the level of investment.68 This is the situation
India‘'s planners ‘'believed' they faced at the start of their
industrialization campaign; and the justification for this
view may have lain with the desire to achieve a high degree
of autarchy in the economy or more likely to the general lack
of confidence in the export earning capacity of the Indian

economy at that time.

Mahalanobis, in his two-sector growth model, assumed
that India was a closed economy; it was, without doubt, a
crucial assumption. But what was the basis to this
judgement? Very little, it would appear from Bhagwati and
Desai, who have argued that Mahalanobis was ignorant to the
fact that emphasis on indigenous production of capital goods
presupposes constraints on domestic and foreign transformation.
In criticising Mahalanobis on this point, the authors have

written:

"... Tt seems likely that, being a physicist by
training and a statistician by practice, he directily
identified increased investment with increased
availability of capital goods, which in turn he
identified with domestic production thereof, ignoring
foreign trade in particular. It is interesting that
the Second Plan did not explicitly state the rationale
of the shift to heavy industries in terms of foreign
trade constraints, so that the later justification

of this strategy by alluding to 'stagnant world
demand' for Indian exports comes somewhat close to
post facto rationalization. Indeed, the Second Plan's
examination of export earnings through the Plan is

so cursory that it is difficult to believe that the
stagnant world demand for Indian exports' assumption, '
by virtue of which the shift to heavy industries was
later sought to be justified, was seriously made : such
a crucial assumption, if made, would surely have been

examined more intensively."69
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The fact should also be noted that both India's balance of
payments position and its export earnings were satisfactory
during the period of the First Five-Year Plan., It does

seem strange, therefore, that the country's export potential
could ke viewed with such pessimism at the start of the

Second Plan. In fact, during the last four years of the

First Plan, India's foreign exchange reserves actually
increased. Government planners may have felt that a dramatic
decline in India's foreign exchange reserves was a pre-
requisite for obtaining the Rs 12 billion in foreign assistance

called for in the Second Five-Year Plan.70

The assumption of
Mahalanobis was that foreign aid would become available to
fill the gap between the import requirements of the nascent
capital goods sector and the level of export earnings.

As it happened, this reasoning was not altogether unjustified
in view of the escalation of the aid programmes subsequent

to the 1956/57 crisis in the balance of payments.71 The
inflow of external loan assistance, however, has created
problems of its own : the cost of credit financed imports has
often been significantly higher than of those purchased
through its foreign exchange earnings; and the debt service
has imposed on"India a burden which over the years has become
truly onerous.72 It seems, then, that Mahalanobis' assumption
that India was a closed-market was based on a false premise,
so that India may well have possessed a viable alternative
option to have developed its machine building sector and
indeed its economy through foreign trade. In this way,

some of the costs associated with excessive import-
substitution could have been avoided. The economic literature
is replete with the various inefficiencies and costs engendered
through inward-biased growth strategy; it would be well,at
this juncture, to review some of the more obvious of these

costs.,

(ii) The Costs of Inward-Biased Growth Strateqgy

There now exists quite a large body of writing on the

inherent costs involved in persistent import substitution
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strategies. The studies on the seven countries contained

in Little, et al, indicated that ... "industrialization
sheltered by high levels of protection has led to the creation
of high-cost enterprises; these enterprises are producing
expensive products, many of which are for use by a restricted
middle class, and so production is rapidly coming up against
the l1imits of the home market".... Moreover ... "The increase
in cost and over-~valuation of the currency have also dis-
couraged exports, both agricultural and industrial, The
import of raw materials and capital goods has resulted in
foreign currency costs as high and sometimes in excess of

the savings made on the imports of finished goods.“73

In a most widely regarded study on the role of import
substitution in industrialization, Chenery argues that
import-substitution would not be effective unless there was
some change in comparative advantage during the process of
growth; it 1s therefore deemed a supply rather than a demand
effect.74 However, if import substitution is pushed too far
this will result in a neglect of comparative advantage.
There are numerous examples of enterprises or industries
established by ‘governments with little or no regard given

to their economic feasibility.75

A major element to the arguments favouring import
substitution is that it economizes on foreign exchange by
the reduction in imports. In general the evidence points
to the fact that in recent years where import substitution
has taken place this saving of foreign exchange has been
successfully achieved, although in some countries, for
example Brazil, Israel and Chile, the foreign exchange
savings have been very considerably reduced, if not eroded,
by increases in imports of raw materials.76 That many
industrial ventures lose foreign exchange is essentially dué
to a poor selection of projects and industries to develop :
indiscriminate and high protection is both a cause and a

result of this poor selection.77 A ma jor negative effect
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of industrialization by import substitution is that there
is an inherent bias against exports. The problem is that
governments pursuing inward-looking developing strategies
have not only emphasised the role of saving above the
earning of foreign exchange but the policies employed have
actually made the task of exporting that much worse.
Essentially, inputs whose importation is controlled and
restricted become more expensive, leading to higher
production costs; but also, where the currency is ‘over-
valued', this reduces the exporters' return on a given
quantity of exports in relation to what would have been
earned under free trade, This state of affairs naturally

affects the development of a competitive export sector.78

In the Indian economy, since the commencement of the
Second Five-Year Plan, a significant characteristic of the:
import substitution strategy has been the high degree of
excess capacity that has emerged in the industrial sector.

As Chaudhuri has observed, this was ... "the result of

severe import controls and the limited ability or willingness
of the Government to use the fiscal or monetary instruments

of control to ease pressure on resources originating from
non-developmental expenditure in the private and public sectors.
The absence of any degree of external competition has enabled
the growth of very inefficient firms., In some lines of
production, levels of domestic costs two or three times as

n 79 There

high as comparable world prices are not unknown.
is also the complaint that Indian planners have over-
emphasised the objective of minimising long-run average

costs with the consequence that, at least in the machine tool
sector, the technical mix of factors of production was

planned on such a basis as to allow for substantial idle
plant capacity even for high levels of demand.80 Furthermore,
aside from the traditional discussion of delays, lack of
co—ordination'among different licensing agencies and similar
administrative deficiencies which reduce the efficiency of

a QR-regime the Indian import control policy has also been

alleged to have operated in the ultimate analysis, without
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any economic criteria.Bl The now famous 'rule of the thumb’
metaphor usually being coined to describe the process here,
The diversion of resources away from India's export sector,
at least up until the late 1960s, has been excessive,

Whether India's foreign trade policy is evaluated (1) according
to technical economic criteria such as efficiency {(allocation
of resources and ability to minimize costs) and impact on
domestic savings or (2) from the vantage of India's triad

of growth, equity and self-reliance, the conclusion is that
India has gone well beyond what 'infant-industry' logic

would justify.82 The loss of efficiency associated with
India‘'s congenitally ill-formed and complex trade regime

is regarded by many economists as staggering.83

(iil) The Process of Export-Expansion

In actual practice, Indian planning today steers clear
from excessive pre-occupation with self-sufficiency as a

84 The devaluation

result of the necessity to export more.
of the rupee in June 1966, guite apart from the con-
temporaneous measures taken to liberalize import and industrial
licensing, was perhaps the most dramatic episode in the

shift of Indian economic policies towards greater and more
sophisticated reliance on the market mechanism.85 The

import entitlement schemes (which, by then, covered about

80 per cent of exports) were abolished, and replaced by

export subsidies which, however, applied only to non-
traditional exports covering only a small fraction of total
exports.86 Cash subsidies paid to exporters of selected
products were designed to provide compensation for the
relatively high cost of domestic tradable inputs, as well

as subsidizaticn of the infant stages of export marketing.87

The enthusiasts for the alleged benefits of the present
international division of labour have in the main con-
centrated on the cost advantages that follow from continuing
to export agricultural raw materials and finished products

based thereupon and to import capital equipment.88 An
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alternative pattern of economic expansion is provided by the
possibility of industrial exports in which some primary-
producing countries could have a comparative advantage.89
Like import substitution it allows industrial output to
grow more rapidly than domestic demand for manufactures,
and is therefore another means through which the expansion

of employment might overtake the growth of the labour force.go

The increased attention given to the implementation of
export promoting strategies of manufactured goods is some-~
thing which occurred in several Latin American countries in
the sixties. The original 'phase' of developing their
economies was the traditional one of inducing expansion
through the export of primary commodities.91 Hirschman
describes the historical transition of their economies
thus:

"*,...The phase of export-propelled growth ... in
Latin America lasted roughly from the middle of

the nineteenth century until the Great Depression;
and it took another twenty vears, from 1929 to the
Prebisch Manifesto of 1949, before the end-of-export-
propelled-growth became official Latin American
doctrine. Then came the next phase of Latin American
growth ... via the domestic market, It gathered
strength during the Depression and World War II,
flourished briefly in both theory and practice
during the fifties and was pronounced either dead

or a dud in the sixties. It looks, therefore, as
though the acceleration of technical progress in

the developed countries were [sic] matched in the
underdeveloped ones by an increasingly rapid
accumulation of failures in growth experiences."92

There may be some exaggeration of the announced failures
of import substituting industrialization, nevertheless,
the fizzling out of the 'Brazilian economic miracle' was
a great disappointment to Latin American observers who
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had begun, somewhat prematurely, to draw parallels between
Brazil and other more successful late industrializers such
as Japan, Russia and Germany. It was from the import
substitution 'hot-house' that Brazil and several Latin
American countries moved, in the sixties, to embrace the

strategy of export substitution.

It can be argued that an export substitution process
has some distinct advantages over an import substitution
regime. Some of the more significant benefits claimed are
that:

(i) The resources used in import substitution could
have earned a greater amount of foreign exchange
through export expansion than the foreign exchange
saved on import substitution that relies on high

effective rates of protection.

(ii) To the extent that it rests on exogenous worild
demand, the process of industrialization through
export substitution is not limited to the narrow

domestic market of the import substitution process.

(iii) If indivisibilities and/or economies to scale are
important, an export oriented strategy will provide
better incentives for expansion of capacity in
existing lines. As such, an export-oriented growth
strategy is better suited to achieving whatever
economies of scale are present than is an import
substitution strategy where firms are generally
limited in their horizons by the size of the

market.93

(iv) Export substitution aids employment creation in the
urban-industrial sector by the avoidance of
agricultural bottlenecks. By exporting manufactured
goods the developing countries are able to import
agricultural commodities and thereby keep the real

. . , 9
wage low as expressed in terms of industrial goods. 4
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More generally, there is evidence that the shift to
trade strategies have led to an increase in growth rates.95
A recent study has further indicated that once allowance is
made for the direction of trade, the labour-abundant

developing countries would be well-advised to specialize

in the export of labour-intensive products.96 There is

now much optimism that a comparative advantage can be

acguired by many countries of the third world in the production
of manufactures or semi-manufactures that haé traditionally
been regarded as developed country activity. It may be
expected that eventually a given technological advantage

will be dissipated and will give way to conventional
factor-cost advantages, so that the new line of production

may become more accessible to developing countries.

Indicative of this has been the rapid advance in recent

years of exports from some LDCs of what were formerly
considered to be fairly sophisticated products : photographic
and cinematographic supplies, watches and clocks, medical

and pharmaceutical products, plastic materials, and tele-

. . 97
communication apparatus.

The Hecksher-Ohlin-Samuelson postulate predicts
that more industrialized LDCs will export relatively
capital-intensive goods to less industrialized ones, but
certainly not the reverse; and the theory has little to
say about trade between equally industrialized economies.98
However, there is some recent evidence which indicates that
semi-industrialized countries are finding the best markets

for their manufactures amongst themselves.99

A ma jor

reason for this could, of course, be the diversionary

effect of non-tariff barriers erected by the advanced
countries against the labour-intensive exports of the
developing ones. For example, the history of British policy
towards textile imports from less developed countries and
the EEC restrictions on their ‘'generalised' system of

100

preferences is proof of this. Trade diversion of this

nature appears to have assisted the trade in capital
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goods between underdeveloped regions. Capital goods
generally enjoy less protection than other commodities

in Latin America and this also may be a factor in India's
exports of capital goods to other developing countries
under bilateral trading arrangements (e.g. Algeria,

Kenya, etc.). Exports of machine tools from Argentina

and Brazil flow largely to other less developed countries.
The Taiwanese machine tool industry also exported almost
exclusively to other less developed countries in the early
1970s. 191

arrangements may be the next step in the cycle; a development

Exports of capital equipment under turn-key

in which India should have a headstart with ready experience

of this type of project in the Philippines and elsewhere.

Frances Stewart has argued for a reorientation of
trade which encourages export substitution in the direction
of South-South trade, perhaps by the establishment of

102 This could be a positive

regional economic groups.
step. Balassa's review of the experience of the Latin
American Free Trade Association and the Central American
Common Market with intra-industry trade renders rather a
positive picture of its welfare effects in terms of
specialization, the realization of scale economies,

103 It may be that

through such trading agreements the 'revealed' comparative

'X-efficiency', and 'learning-by-doing'.

advantage (the low cost of skilled workers and appropriateness
of the exported technology) in manufactured exports by

developing countries will be maximised.

However, before closing this section on India having
followed an alternative industrialization strategy, a few
observations are called for. The point ought to be made
that 'switching' from inward-oriented growth strategies
to those of export substitution will not for many economies
be a costless exercise once the former strategy has been
followed. One Indian commentor even holds the extreme view

that an implication of India's industry development
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policy ..."which neither the Government nor its critics have
realized is that a policy stressing the development of an
investment goods producing sector as a strategic factor in
the development process yvields an overall strategy which is

w104 This is, perhaps,

to a substantial measure irreversible.
too severe a standpoint. The actual course an economy

requires to take should only be charted by reference to
detailed assessment of available alternatives and it is

quite probable that for many countries the appropriate

Strategy may lie within the two extremes of import substitution
and export substitution. Changing comparative advantages

could provide the dynamic benchmark to government policy.

Import substitution as a strategy of industrialization
may still have a role to play, albeit in a more limited
form, for the still emerging third world countries. The
fact that there has been a remarkable degree of criticism
of import substitution in Latin America, Pakistan and India
does indicate that there is real substance to the concern
being expressed. But the rapidity of the reversal in the
climate of opinion makes one rather suspect that import
substitution industrialization had, ‘'from its very onset',
both positive and negative aspects, with the latter simply
coming into view a few years after the for'mer.lo5 It would
also be pertinent to enquire whether import substitution
strategies may be a necessary pre-condition for the export
expansion of manufactures at a later stage in a country's
industrialization. In the case of Latin America,

C. Diaz-~Alejandro had this to say:

"Granting that old and new primary products remain
a key element in Latin American export plans

.+. [even for the big four Latin American countries,
primary products accounted for more than half of
the export expansion between 1960 and 1971] e

and that misguided import substitution policies
could have only hurt their prospects, it may still
be argued that import substitution was a necessary
pre~condition to the expansion of 'manufactured’'
exports. This viewpoint may be summarised by the

dictum that 'Brazil could not have exported
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Volkswagen without having import substituted them
first.' TIt can also be noted ..., that 'only' the
biggest countries which followed aggressive import
substitution policies, have been able to achieve

substantial exports of manufactures outside Latin

America.“106

Furthermore, it needs to be said that the line between economic
growth and export expansion is not a determinate one. While

it is true that most of the countries which experienced rapid
growth rates in GNP 'per capita' between 1960 and 1969,
experienced rapid growth in manufactured exports, it is also
true that many of the slow growing countries also experienced

rapid growth in manufactured exports.107

Thus, the issue remains contentious. However, it could
be argued that a strategy of export-promotion although not a
sufficient condition for economic growth might just be a
necessary one for 'long-term' growth of the economy. Back in
the early 1950s, India's policy-makers did not view industrial-
ization through trade a feasible option. On the basis of
Mahalanobis' 'stagnant export earnings' assumption, the choice
was made to pursue a programme of planned industrialization
through the opération of a two-sector growth strategy. Even
though, from the discussion contained in this section, the
closed-economy assumption may well have proved unfounded,
this study now takes it as given, examining the development
of the Indian machine tool industry under the economic
conditions that were imposed by the rigorous import sub-
stitution policy of the time. Before moving on to the
methodological and empirical aspects of India's experience
in this respect, it is necessary to describe and evaluate
a 'model' peculiar to the development of the Soviet Union's
machine tool industry. It is to this objective that
energies are now devoted.

Section 4 : The Question of Efficiency

(i) The Soviet Approach

The success of the Soviet model of economic development
has been strongly argued. There is no doubt that the aim of
rapid growth was very quickly achieved; and that rapid
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independence. But an additional factor existed which has

not thus far been mentioned: it concerns not so much the
problems of how to increase the supply of capital but how

to economise on its use., It may be because it is an
inevitable condition of production that the factor has

not received the attention in the economic literature

which it perhaps deserves. Whatever the reason though,

there is a case for believing that the Soviets were also
successful in attaining high levels of operational efficiency,

and never more so than in the machine tool industry.

Conceptually, machine tool production is the most
important of all machine building activities. In this
concluding séction, therefore, an examination of the Soviet
development of this core industry is undertaken which will
act as a frame of reference for the later analysis of
India's machine tool sector, especially in the context of
productive efficiency. Such an appraisal also has the
additional advantage of highlighting what could have been
possible solutions to problems that were common to India's
machine tool industry in the course of its economic
development. Particularly since metal-fabricating units
in both countries developed under conditions of central-
planning and thus, operated in a similar economic environ-
ment. The specificity of the discussion to machine tools
is further based on the fact that they are. the
technological 'embryo' from which all other mechanized
activities derive. The development of the industry is,
therefore, of the utmost importance in a country's thrust
for industrialization. Support for this view is enlisted
from Granick who has commented on the significance of the
industry in Soviet Planning policy, ... "The machine tool
branch has been regularly described in Soviet priority
statements as the very heart of the machine bullding

industry. For this is the branch which produces the machines
which are needed to make all other types of machinery. It
is the core industry of an autarchic investment programme.
This Soviet viewpoint fits neatly into Stalin's "key sectors
of the economy" approach to economic development. Stalin

celieved that a major task of planning was to determine.
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which sectors were the key ones at any moment of time and
to concentrate on expanding them rather than on spreading
thin the country's resources in a balanced growth type of
development policy. The machine tool branch would appear

to be a natural ‘key sector'."108

The emphasis given by the Soviets' to the growth of their
tool industry has certainly proved a success in regard to
production figures. By 1958, it had emerged as the largest
manufacturer of machine tools in the world, in respect of
109 11, 1964, the industry's
production was about three-quarters, by value, of American

the volume produced annually.

machine tool production; slightly greater than the production
of West Germany, and equivalent to the combined machine tool
ocutput of Great Britain, Japan and France. The increase

in the numbers of Soviet machine tools produced has also
been significant. In 1528, the Soviet Union produced only
2,000 metal-cutting tools; this output increased to 38,400
in 1945; 156,000 in 1960; and about 200,000 in 1967.110 1t
has also been calculated that the annual average rate of
growth of Soviet tool output over the period 1928-55 was a
phenomenal 16.3 per cent}ll These statistics offer some
clues to the strategy of Soviet planning regarding the
development of the industry. However, to gain a fuller
understanding requires that the central features of the
machine tool industry's production organization be
identified. This is a task which will now be undertaken

and as the examination progresses, it will become apparent
that the development path the Soviet machine tool industry
followed is far removed from the traditional stereotype

usually associated with the branch.

(ii) Production Organization

Several factors which figured prominently in the
expansion of the Soviet machine tool industry can aptly
be described as the three 'S's' in its industrial policy,
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namely: specialization, standardization (and inter-
changeability of components), and scale. These three
factors are interrelated and taken together constitute

a peculiarly Soviet approach to the question of attaining
an efficient organization of production in machine tool

manufacture.

One of the initial areas of conflict in which Soviet
strategists become embroiled was the choice of technique
in the manufacture of machine tools. At the time, the
question probably involved a choice between projecting the
"gigantomania approach"” into machine tool production with
its attendant features of large-scale units employing
advanced capital-intensive technology or, in marked contrast,
sticking to international convention with numerous small
units invariably employing non-specialized equipment. The
contentiousness of the issue was not solely confined to the
debate over size and technique but extended also into the
area of product-mix. This was because, conventionally,
machine tool production was not only characterized by a
myriad of small plant but additionally, within each range
of output, the individual firm possessed a fairly broad

112 By its very nature then, the traditional

product-mix.
model was unamenable to the basic technological approach
of the Soviet Five-Year Plans which concentrated on the

creation of huge, specialized factories. .

The outcome of this conflict was a victory for the
protagonists of the Soviet philosophy of large-~scale
development. Conseguently, in stark contrast to the
practices of Western machine tool procedures, the
authorities attempted to rationalise the range of machine
tools manufactured in the Soviet Union. M. Berry, in a
recent report on the industry, has described the main tenets
of the policy in the following way: ... "Production was
based on the "tipazh" or range of types and sizes, the idea
being that in a planned economy there was no need to produce as
many types and sizes as in a market economy. Instead, it
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was considered possible to plan scientifically which types
and sizes should be produced to satisfy the main needs of
the country - which should be imported and which should not
be .produced until later."113 Soviet economists believed

that specialization could be advanced a great deal further
than it had been in Western tool firms. Pertinent to this
point is a statement by Granick, ... "The head of the
[Soviei] machine tool branch declared [}n the early thirtieé}
that out of 500 to 600 machine tool firms in the U.S. and
Western Europe only five or six had as many as two to three
thousand workers apiece. Even these few had a broad
product-mix. The typical plant employed only three to

six hundred manual workers .... two other Soviet writers
declared in 1935 that experience showed that the optimum
size of plant in the machine tool industry employed a

labour force of twenty~five hundred to three thousand."ll4
Therefore, the emphasis given to large-scale plants occurred
simultaneously with speclalization by product, through the
reduction in the number of types and sizes of machine tools
produced in each factory. The motive behind this policy

was to capture not only the economies of specialization
customarily associated with the manufacture of machine tools
but alsoc economies of scale through techniques of mass

production.

This argument, concerning increasing the scale for
the production of a narrow range ¢f machine tool products,
is supported by the results of empirical work conducted by
Pratten of Cambridge University. A conclusion of his study
having regard to this peint suggested that, ... "there
were substantial economies [to be made] , but these
economies were not all attributable to economies of scale
in the traditional sense; they included the economies of
breaking bottlenecks, using machine capacity more fully,

n 115 Pratten's findings were

and learning through time.
based on cost and price movements, recorded by firms in

his sample which during the past had varied output. For
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the purposes of making these estimates, Pratten made two
assumptions which are congruent with the Soviet strategy

of machine tool manufacture in the thirties.

Firstly, he assumed that only a limited number of
standard models are manufactured,so that each firm obtains
the economies of longer runs as its output increases. This
assumption is in accordance with the Soviet policy on
specialization which was pursued with great vigour. The
standardization and interchangeability of components were
major facetsof this approach. The Soviets, it would
appear, realized from very early on that proliferation of
different components for a multiplicity of machine tool
products was wasteful of resources. It has been found,
for instance, that from 5 to 10 per cent of all components
designed in industry are unnecessary, and occasionally as

many as 20 per cent.116

Zamilin in 1965, offered a practical definition of
standardization as it refers to engineering : «es f'the
replacement of a superflous variety of items designed for
any particular purpose, with a more rational and optimal

117

number of types." This definition, although similar

to that stated by Britain's Lemon Committee in 194911§ is

as Hill points out restrictive, since it only considers

the 'variety reduction' or 'simplification' aspects of
standardization policy. Other Soviet writers have used
broader definitions to include another important feature of
standardization - the regulation of quality characteristics.
This aspect of standardization has particular significance
in a centrally planned economy where there is no market

119 Guoting again from Soviet

incentive to improve qmality.
sources, Hill puts forward a definition of the associated
concept of 'interchangeability' as ... "the ability of a
component to work satisfactorily in a given assembly without
subsequent machining or hand fitting when the items to be

fitted together have been manufactured independently."lzo
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The advantage of standardization and interchange-
ability of components is that it permits increased production
runs. To capitalize on this advantage a variant of
standardization evolved which came to be known as modular
design, This is a principle which can readily be applied
to the manufacture of machine tools, as a UNIDO Report
explains, ... "a group of metal-cutting machine tools may
be designed as a single family, utilizing standard stands,
drives, clutch assemblies, workpiece-holding devices, toocol
pads etc., and keeping the non-standard sub-assemblies of
each machine to an irreducible minimum. In this way,
production runs for most components and sub-assemblies
are considerably 1engthened."121.According to Soviet policy,
the manufacture of these standardized components was to
take place in specialized factories, producing them in
large quantities. This was the policy, though in practice,
reélity was very different;122 it is a problem that will be

discussed later in the section.

Pratten's second assumption dictated that firms with
different levels of capacity, design their plants to produce
this output at minimum cost. Again, it must be noted thaﬁ
Soviet production practices in respect of machine tools
were consonant with such an assumption. The point is best
explained by reference to simple production theory. In
most American and European tool plants a high degree of
flexibility is built into the production technology. This
implies that high efficiency at many possible levels of
output is attained at the cost of not attaining the highest
123 rrex-
ibility in technique also ensures that plants are able to

possible efficiency at any one level of output.

overcome imperfect adaptability, that is, without flex-
ibility, production at any level other than optimum would
involve unprofitably high marginal costs. This Western-
type machine tool plant characterized by its small scale
and relatively wide product-mixz is represented in Figure 3,

by the shallow, bowl-shaped average cost curve AC(1). In
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contrast, the U-shaped curve AC(2) illustrates the typical
Soviet machine tool factory. Due to the inflexibility of

its production technology, the bottom of the Soviet AC(2)

curve lies below the lowest_point of its counterparts

curve in the West.

Figure 3 : Comparison of Production Optimums in

Machine Tool Manufacture
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The differences in the shape of the cost curves are
related to the types of economy in which the.respective
machine tool plants operate. In the capitalist economy,
it is rational to build flexibility into the unit. This
1s due to uncertainty concerning the level and composition
of future output. By contrast, in a planned economy
oriented to attaining a particular goal, uncertainty is
considerably reduced and the construction of plants which
yvield minimum average cost only over a narrow range of

output becomes r'ational.lz4

In these circumstances, long
production runs of technically invariant tools becomes a
sensible policy. A feature of this Soviet strategy was

that if a customer of a machine tool required that it be
modified, the onus was on him, not the tool manufacturer,

. 125
tc make the adaption.
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It will be noticed that Figure 3 depicts a further
cost curve AC(3). This is the case of an Indian-type
machine tool unit which has developed along lines that are
alien to both Soviet and Western experience. The Indian
plant is representive of a high-cost producer due to such
factors as low batch sizes; a high underutilization of
capacity, and a non-competitive market in both the machine-
tool and machine-building sectors. Moreover, 'international
demonstration effects' are reflected to a considerable
degree in the product-mix of many of the larger Indian
machine tool concerns. This is a development inappropriate
to the technological requirements of the majority of the
machine tool users in the country. It is also a considera-
tion which brings the discussion conveniently around to
examination of the next positive element to emerge from
the Soviet model having regard to the fact that ... "there
has been no history of copying foreign technology in such

a way as to substitute capital for 1abour.“126

The transplantation of advanced labour-saving
technologies can be justified only for those poor countries
which have similar factor proportions to those of the
advanced nationg. This will be a rare situation. Soviet
policy over its initial Five~Year Plan reflected an
awareness of this fact: a dualistic strategy- -was pursued,
not only between 'key' industries and industries held to
be of lower priority but also within plants as to 'key!
processes and other auxiliary activities. The 'key!
industry argument was touched on earlier in Section 2
but to recap, these were the industries given high-growth
status in the Soviet plans and were allocated investment
funds accordingly. Thus, ... "the 'key' industries ...
utilised to the maximum the advantage of borrowing the
most advanced technologies developed in economies with
very different factor endowments" ... but, and this is the
other half of the Soviet dualistic policy ... "they allowed
for these differences by utilizing manual labour in
auxiliary operations and by aiming at high performance

rates per unit of capital instead cof per man."lz7 The

56—



amount of labour employed in these auxiliary processes was
significant. A very high percentage of all workers -
almost half of the wage-earners in the machine tool

128
industry in 12948 were employed in these operations.

It should not be thought that there is anything in-
herently irrational in mechanizing only part of the
operation of a factory. As Gerschenkron has pointed out,
it may well be that the main production line is mechanized
because by saving the scarce kinds of labour, it affords
the greatest economy, while auxiliary tasks can be per-
formed by unskilled peasants.l29 But this is only part of
the picture. Mass production techniques, necessitating
the installation of specialised automatic machinery, on
which a narrow range of machine tool output was produced
meant that the skill requirements of the operators were
considerably reduced. On the other hand, the tool industry's
customers, the great majority of machinery-~fabricating
shops serving local markets right across the Soviet Union
used basic general-purpose machine tools. The advantage
here, was that it brought the mass of the industrially
employed population into contact with machinery. Even
in the large factories of the heavy machine construction
and aviation industries, continuocus-flow operations were
not considered until 1939, and only then on the basis,

"that output per machine to00l should not be allowed
to drop; if such a drop occurred in the case of any
individual machine tool it was recommended that this
machine be returned to the previous system of one-machine-

one—Operator."130

This 'technological dualism' between the machine tool
industry and its machine building customers is corroborated
by Sutton in his mammoth study of 'Western Technology and
Soviet Economic Development'!'. In Vol. IITI of the study
he gives three quotations of statements made by independent
observers (as recent as 1956) concerning the character of

the installed machinery at one Soviet machine tool plant -
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Ordzhonikidze in Moscow. The {first statément is of no
interest to the present discussion but, ... "the second and
third statements identify its [installed capital as being of]
Western origins and makes it clear that in this plant, at
least, production .... i1s based on equipment imported from
the West. In other words, the machines that build machines

originated in the West.n31

Moreover, Sutton in Vol.II of
his work, also provides support for the argument regarding
the labour-intensive nature of the Soviet machine tool
industry's output. Commenting on a table of the composition
of Soviét machine tool production between 1932-45, reproduced
as Table 6 below, Sutton states, ... "Between 1932 and 1945
approximately one half of the steadily increasing machine
tool production was composed of just two elementary types :
simple lathes ... and vertical drilling machines" ... and
his conclusion in the next paragraph reads ... "thus, the
structure of machine tool production in 19245 is quite clear,
output was concentrated on producing very large numbers of
very simple machine tools."

Table 6 : Composition of Soviet Machigpe Tool
Production 1932-45

Tools Produced 1932 1940 1945
Total Machine Tocols

Produced 19,978 58 ;437 38,419
Group ‘A : Lathes (not

turret or semi-automatic) 7,145 11,523 13,063
Group B : wvertical

drilling machines 56,838 15,251 7,168
Groups A and B as

per cent of total 72.8% 45.8% 52.7%
Source : A. Sutton : ‘*VWestern Technology and Soviet

Economic Development!, 1930-1945' Vol.II
Loc.cit.,, p.139.

Clearly, the Soviet planners interpreted production

technique as basic to the industry's efficiency. In their

view, congiderable economies of scale could be achieved
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through standardization of components and products, and

by the use of automatic, capital-intensive equipment on
whichh the machine tools were to be manufactured. The
belief was, that as long as the price of the machine tool
was low enough, sufficient numbers could be purchased to
justify the heavy expenditure on automatic equipment. It
was no coincidence either, that the machine tools that were
mass produced, corresponded to the needs, and resource base
of the Soviet economy. At first sight, such a policy of
capital-intensive machinery in the 'key' processes of
machine tool plants would seem inconsistent with the

Soviet objective of lowering the capital-output ratio.

The point can be contested on two grounds. Primarily, it
was the case that the productive processes in machine tool
units were capital-intensive in nature but to compensate
this, the auxiliary operation, as has been noted, remained
essentially labour-using. Moreover, there seems little
justification for the presumption that the use of equipment
with labour-saving or automatic features generally leads

to an increase in the capital-output ratio. It should not,
as Granick has argued, ... '"be assumed that an equipment
stock of old fashioned types of machiﬁes can be employed
with a lower capital-output ratio than is achieved by a
stock with more modern equipment."133 He cites three factors

in support of his argument:

(i) In American metal-working since World War I,
modernization of equipment has been accompanied
by a reduction in the capital-output ratio in the
industry as a whole., Such overall reduction has
occurred despite an accompanying substitution of
capital for labour in the industry.

(ii) In advanced capitalist countries, where it may be
expected that the relative scarcity of production
factors is reflected in the choice of equipment,
one might look for major differences in the type
of equipment used in Europe as compared to the
United States. But a strong impression drawn from

various reports of the Anglo-American Council on
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Productivity 1s that basic production equipment
does not differ particularly between the two
countries in most industries. There is no
indication that lower British wages led to the use
of less modern production equipment.

(iii) Finally, a few isolated Soviet studies indicate
that, under specific Soviet conditions, use of
more modern equipment may lead to the reduction of
capital-output ratios. Thus, when the quantity of
production is sufficient -~ broaching not only yields
a higher labour productivity and greater precision
than the alternative process of milling but also

provides a lower capital-output ratio.

Thus,it might be that the introduction of labour-saving
machinery in 'key'!' processes could initiate a process of

capital-saving through improvements in levels of efficiency.

But, it should be admitted that the Soviet strategy
is not without criticism. Two alleged deficiencies are
briefly noted. Firstly, mention is made of a criticism
by Nove in his book, 'The Soviet Economic System'; his
objection, in fact, covers two issues, though they are
closely related. One, stresses the excessive expenditure
in money and labour-time on repairs while the other
attacks the slowness in the replacement of old machines
by new.134 In reply to the first criticism, it needs to-be
stressed that the provision of a mechanized base to a
country the size of the Soviet Union was a daunting task
and thus, the replacement of obsolescent or obsolete
machine tools would perforce be a gradual process.
However, it may well be that obsolescence due to rapid
innovation, has not been allowed to play sﬁch a prominent
role in Soviet industry, as it has in the West. The
Soviet machine-making industries lacking an atmosphere
of competition will not, as a consequence, place such a
degree of emphasis on the concept of rapid replacement.
There is also the additional and important point which

Granick makes that, ... "a country in which labour is dear



compared with capital will inevitably scrap equipment at
an earlier stage than will a country concerned primarily

with economizing capital." 135

The second criticism of the Soviet industrial system
has regard to the high level of integration within their
plants. Due to the lack of a specialized feeder-network
of ancillary industries,the Soviets initially opted for
factories which had a 'closed cycle! of production thus
inhibiting the movement towards improving the division of
labour in the economy. This is therefore a valid
criticism, for even as recently as 1955 the majority of
machine tool manufacturers tended to produce approximately

136
four times as many standard components as they purchased.

In the early years of Soviet planning there was an
attempt to implement a policy to establish large specialized
component factories. However, by the 1950's this institut-
ionalised sub=-structure of industry was still far from
gsatisfactory. Thereafter though, the authorities made
concerted efforts to re-kindlfe their earlier verve and by
the middle of the next decade, significant progress had been
claimed. In terms of the production capacity of component
factories, an increase was planned which, by 1965, would have
enabhled them to satisfy 47 per cent of the industry's demand
for these items, compared with 21.5 per cent in 1957.137
Finally, certain measures to improve specialization in the
manufacture of components had, by 1968, made some impact
as Berry has detailed, ... "of the 82 specialized factories
20 produced only one type, 38 produced two or three types,

13 produced four types and 11 produced five to nine types."13°

(iii) Soviet Policy on Innovation

An important aspect of Soviet thinking concerning the
development of machine tool production centred on the role
of innovation. Through the process of planning the Soviets

had specified the types of machine tools that were to be
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manufactured in the country and those that were to be
imported. As was stated earlier, this approach was based
on the concept of the "tipazh". From the beginning of
planning, the types of machine tool products to be
included in the 'tipazh' mirrored the Soviet authorities!
desire to take advantage of particular factors, e.g. the
surplus rural labour Iin the industrialization of the
economy. However, a consequence.of incorporating the
ttipazh' concept into planning strategy meant that the
state now assumed overall responsibility for 'invention -
innovation'. This requirement is an expression that i
a centrally planned economy, competition does not exist -

a fact of great significance to machine tool production.

According to the 'Brown-Rosenberg'! paradigm outlined
in Chapter 2, innovation in machine tool manufacture occurs
in response to the exigencies in demand from the machine
tool users of the machine building industry. The paradigm
attempts to describe these innovational motivations from
within a capitalistic context. In a non-market economy
such as the Soviet Union the situation is somewhat different,
as a recent OECD report states, ... "In spite of the increas-
ing importance in Western research and development of the
government sector, the growing role of government policy
and the great importance of large oligopolistic firms it
remains true that for a substantial part of private and
gsome state industry in all Western countries, it is the
spur of competition on the market which presses firms to
develop improved products and to cut costs by developing new
production processes; if a firm does not seek to maximise
its profit in the simplest terms of our economics text-
books, it at least seeks to maintain its share of the
market; it is primarily in response to the challenge of
the market that research and experimental production
facilities are developed. Even in the case of companies
which work mainly for the state, the wish not to lose

development contracts to one's rivals often still plays
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a major part. In the Soviet system as it emerged, about
1930, in the course of the industrialization drive, and

as it still exists today - the drive for technical progress
comes not from a competitive market but from central
government." 139Thus, the Soviet machine tool industry
operates in an industrial environment very different to
that of Europe or America. In particular, no-‘*special
relationship! exists between the tool producers and their
machine tool using customers. In fact, not only is there
an absence of interaction between the machine tool and
machine building industries but also between units within
them. Hence, the critical factor for innovation . to

take place in'the Soviet Union, as Berry has

poignantly remarked .. "would appear to be the identity

of interests between the state and its economic organization
... This means that the state takes on itself the risk
involved, and those responsible for carrying out the work
are not involved in any risk since they are merely carrying
out the instructions of the plan. In their case failure is
often penaliééd as little as success 1s rewarded - they

are not true entrepeneurs."'140

A determinate approach toward innovation emerged
simultaneously with the introduction of the 'tipazh' and
the other related policy aspects covering machine tool
production in the Soviet Union. It was in the early
thirties that machine tool design and maﬁﬁfacture was estab-
lished as a centrally administered industry when the Chief
Administration of the machine tocl industry was set up.
This body was originally responsible to the peoples
Commigsariat of heavy industry but later became a separate
all-union industrial ministry. The technical administra-
tion of the ministry was responsible for all the research,
development and design work carried out by the industry.
The cornerstone to the ministry's innovation policy was
its desire to avoid the costs of research and development.
Indigenous design work was delegated to a series of
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tspecial design bureaux' (spetsial 'nye konstructorskie
Byoro - SKB) each of which concentrated on the design of

a limited range of machine tool typesi4l 1In al1
probability though, the primary function of the SKB's

were as 'copying offices' where selected foreign machine
tools were 'stripped, analysed, and tested.' 142 Then,

after adaption to suit local factor conditions, the modified
machine tool was ready to be considered for inclusion into
the industry's production programme. There can be little
doubt, therefore, that innovation in the Soviet machine

tool industry was, in substantial degree, reliant on progress

elsewhere.

It must be stated though, that it was not a whole-
sale transfer of technology but rather a selection of
those 'bits of the package! deemed relevant to the Soviet
pattern of development. This selectivity may have been,
in part, due to the conservatism of the machine building
industry. Machine builders perceived that little or no
immediate advantage could be gained by them through the
introduction of new technigues. Thus, unlike the dynamic
elements of innovation fostered in the capitalist model,
through the interaction between the machine tool producer
and his customers - a dysfunctional relationship existed
in the Soviet Union. The fact remains, however, that
machine tool technology in the early stages of Soviet
development did match the needs of its users. Even as
recently as the 7th-Plan Period (1959-65) when all orders
for machine tools were aggregated, 70 per cent were found

to be for universal machines, i.e. labour-using machinery.

A related point connected to the role of the 'copying
offices' regards what may be termed as 'scaling-up
innovation'l43 On a general level, for a machine tool
project or any part of that project to be viable in the
Soviet Union, it must first be amenable to mass techniques
of production. In this respect, all that indigenous
technical progress may in effect have been, is a logical scalin
up through numerous design modifications, of an original
'classic! Western technolgy - being appropriate to the
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Soviet strategy of conserving scarce capital resources.

Hence, technical progress in the Soviet Union conforms to,

.+« "the application of engineering and experimental

resources to a given known technology" ... and thus,

«+s "is not innovation in the sense that innovation
establishes new and formerly unknown technological hor‘izons.l““'l4
This fact is‘important because it illustrates the apparently
co=ordinated programme of action the Soviets pursued in

terms of machine tool manufacture. Only in this instance,

the objective was avoidance of the huge costs involved in

research and development.

The inference to be gained from the foregoing exam-
ination of the major tenets of the development of the
Soviet machine tool industry 1s that it was geared to
producing low-cost machinery appropriate both to creating
a mechanized base to the economy and to absorbing the
abundant labour resources. It was an approach which led
Granick, ... "to the tentative conclusion that capital-
saving is the motivating principle for Soviet technical

change."l45

(iv) The Soviet Model of Machine Tool Production :

A Cognitive Framework of Reference

The aim of this chapter has been to provide a
foundation for the empirical analysis of the 'techno-
economic development of the Indian machine tool industry’'.
Inherent in the Soviet strategy of industrialization has
been the objective of expanding the rate of investment
(savings ratic) in line with formal growth theory. This
igs a policy goal which is well documented in the economic
literature. There has been a further goal though, of
attempting to lower the economy's capital-output ratio
which has received minimal attention by theorists of
economic development. The policy reasons for this latter
goal derive from the generally accepted view that economic
growth, although fundamentally a function of the volume
of capital used, is equally determined by the efficiency
of its application. It was from this stance that the
Soviets recognised the crucial importance of machine tool
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manufacture. Thus, efficiency in this core industry was

essential.

The Soviets made no attempt to follow the conven-
tional model of machine tool production as it emerged in
capitalistic countries. Instead, an alternative industrial
philosophy was substituted which placed emphasis on the
concept of what is currently termed 'total factor productivity'
In a theoretical sense, this residual - a proxy for
efficiency - is a 'pot pourri' of various economic factors.
Nevertheless, the early Soviet strategy of machine tool
manufacture appeared to encompass three of the more
significant components comprising the residual :
gpecialization, standardization and interchangeability of
components, and scale. An additional aspect influencing total
factor productivity in the Soviet machine tool industry
concerns the role of innovation. The institutionaliz-
ation of innovation was, 1t must be noted, again a
consequence of the Soviet approach towards conserving
capital. By copying selected foreign designs the Soviets
avoided the enormous expenditures that research and
development involves. An additional advantage of the
policy was that scientific effort could be directed
towards fulfilling the requirements of the machine build-
ing industry in totality, rather than the cosmetic wants
of a limited number of manufacturers.

The strategy of development followed by the Soviets
in respect of their machine tool industry presupposes
high rates of capital formation; priority of basic capital-
goods industries; an import-substitution policy in
international trade; utilization of underemployed
agricultural labour for capital formation; and, a product-—
mix orientated toward labour-using machinery. It is a
'‘model! of maﬁhine tool production of great originality
and pertinance to other developing countries with large
populations and similar resource endowments: It would

make sense for India, China, or Brazil though not for
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Bangladesh or Sri Lanka.

In fact, the Indian machine tocl branch in the early
fifties was well placed to have emulated the Soviet

experience; however, its development took the more
conventional Western course,

Although the structure of the industry with a hand-
full of enterprises accounting for over 80 per cent of
output value, closely conforms to the large machine tool
parks in the Soviet Union, specialization has not been
pursued to the same extent. In fact, one firm, Hindustan
Machine Tools Ltd. (HMT) claims. that it produces the
widest range of machine tools in the world. A feature
incompatible with individual production units in either

the Soviet or Western models.

Also, in the Indian industry, production is organised
on a batch basis as per the Western experience of satisfy-~
ing the particular requirements of each customer. This
pattern of production is inappropriate to the economic
conditions pertaining to India. Small production runs
mean that overheads cannot be spread which, in turn, raises
the cost of the fiﬁal product. The lack of standard-
ization and interchangeability compound the issue.

In consequence, it seems that the Indian machine
tool manufacturers fail to obtain economies from either

specialization or scale.

This fact alone is clearly disturbing but worse is
the part foreign technology has been allowed to play in
the industry's product-mix. Technological change in the
machine tool industry's product range has, to a consider-
able extent, been achieved via collaboration with foreign
tool companies. However, whereas in .the Soviet model the
substitution of capital for labour was not the 'modus

operandi' of the development approach, the opposite seems
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to have been true in the Indian case.

Armed with this appraisal of the early Soviet
approach to machine tool manufacture, the study now
moves forward to examine the development of India's
machine tool sector. Chapter 2 provides an outline of
the methodological approach to the study. A paradigm
of innovation in machine tool production as based on
Western practices is constructed. But, even though the
industry has consistently emphasised the importance of
product-innovation, in reality, only limited progress has
occurred; the improvement of technology coming about
instead via foreign collaboration. The paradigm would
therefore seem to breakdown under Indian economic
conditions. However, to argue on the basis of this, that
India's choice of machine tool manufacturing st}ategy was
inappropriate would be a premature rationalisation of the
problem. An equally important element in the decision
must surely have been the need to secure maximum levels
of efficiency in the production process. Given that this
was the case, the aim of this sgtudy becomes an attempt to
reach some determination on the success of this issue.
Contrary to what might be expectéd though, this is not a
straightforward exercise because, in similarity with the
Soviet pattern of development, the industry was set two
other goals besides capital-saving (the inevitable con-
dition): rapid growth of output and technological self-
sufficiency. Chapter 3 assesses the progress India's
machine tool manufacturers have made toward the goal of
growth whilst Chapter 4 does the same for the goal of
self-gsufficiency. The efficiency objective is explicitly
analysed in Chapter 5. A multi-directional approach has
been followed because it is felt there exists no single
method that is capable of providing a satisfactory
appraisal of the problem. Thus, a number of analytical

techniques have been incorporated into the Chapter in an
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attempt to reach an evaluation of operational efficiency
based on a comprehensive approach to the subject.
Specifically, the chapter undertakes an examination of:
single-factor productivity indexes; an aggregate pro-
duction function; a capacity utilization study; and
finally, a survey of the progress that the bfénch has
made in research, desizn and development work. The
intention is that, in summation, all these wvarious per-
spectives on the question o0f technological development
will afford a more reflective and accurate picture of the
state of efficiency reached by the industry. The study
closes with a final chapter which attempts to bring

all the various strands of the analysis together. From
this, judgements are offered on the success and appropriate-
ness of the development strategy that the Indian machine
tool branch pursued.
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all be explained in terms of differences in
consumer tastes, although I do think these were
important. They seem to have been part of a much
more widespread phenomenon in Britain as com-~
pared with the United States of 'customer
initiative'! as opposed to 'producer initiative'.
If we examine the relation between producers
of capital equipment and their purchasers in
both countries, we also find analagous diff-
erences. That is, in America the producer of

~T78 -



126,
127,

128,

129,

130,

131.

132,

133,

134,

capital goods took the initiative in matters

of machine design and successfully suppressed
variations in product design which served no
clearly defined purpose. He brought about,

in other words, a high degree of standard-
ization in the machinery, which very much
simplified his own production problems and in
turn reduced the price of capital goods.
Producer initiative was a very important factor
in developing patterns of efficient specializ-
ation in American capital goods production

«ees In England, on the other hand, the capital
goods producer remained, to a surprising degree,
what Landes has aptly called a 'custom tailor
working in metal' ... and ... the result was to
perpetuate in Great Britain, a preoccupation
with purely technical aspects of the final
product rather than with the productive process'.
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shows that these foreign machine tools were
predominantly automatic in character.
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(1957) p.215.

Nove : 'The Soviet Economic System', Allen and
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Chapter 2
Scope and Methodological Approach of the Study

The importance of the machine tool industry to a
developing country's quest for industrialization is high-
lighted when attention is directed to the fact that
any artifact of modern civilization is made either on a
machine tool or on a machine made by a machine tool.
Hence, machine tools can rightly be described as 'mother
machinery' and basic to the concept of modern economy.
Supporting thé machine tool and essentlal to it, of
course, are various processes which include casting,
forging, stamping and so forth. These operations produce
the raw metal embryo from which the machine tool manufac-—
tures the components involved in the fabrication of
machinery. In this way, all ideas and technical progress
are tempered by the efficiency of the machine tool

industry and its allied processes,

For the developing countries, there are three major
reasons why they should attach a high priority to the

possession of indigenous machine tool capacity:

Firstly, it is clearly the case that the economic
health of the machine tool industry is inexorably linked
to the level of mechanization in the economy. The demand
for machine tools is positively related to economic growth
and as this is, in turn, affected by the attractiveness
of investment, the promotion of efficiency in this 'core!
industry becomes of paramount concern. Improvements in
the operating efficiency of machine tool production
should, through an ‘econcomic rippling' effect, raise the
marginal efficiency of capital in the rest of the machine
building sector. This will have favourable repercussions
on investment opportunity and hence also on the pace of

industrialization.
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Secondly, the machine tool industry may be looked
upon as constituting a pool or reservoir of skills and
technical knowledge which are employed throughout the
entire machine building sector of the economy. The
industry has been described by Rosenberg as a 'trans-
mission centre' in tﬁé diffusion of new technology as it
deals with processes and problems common to an increasing
number of other machine building industries. Moreover,
this pattern, peculiar to the machine tool industry,

i.e. the distribution of its sales to all other machine
building industries, has, if viewed from a long-term
criteria, a significant impact on the degree of 'techno-
logical cross-fertilisation'. That is, the original
innovation in the machine tool industry's product induces
increased competition among firms comprising the market

for machine tools and may therefore influence further innova-
tion in the tool branch, so benefiting all its customers.

Thirdly, from a development strategy point of view,
developing countries possessing indigenous machine tool
capacity are in a position to cbntrol the product-mix
to suit their own requirements. As moét developing
countries suffer from acute unemployment, it is not un-
reasonable nor uneconomic due to their factor endowment,
to suggest that machine tool output should be concentrated
- around appropriate, labour-intensive technology. This is
especially the case when it is considered that the
majority of world machine tool exports today consist of
highly capital-intensive technology. Circumstances will
arise, of course, where advanced technology with its
attribute of enhanced accuracy will need to be allocated
manufacturing capacity. But the creation and level of
this capacity ought to be decided in the light of such

considerations as effective demand and comparative cost.

If a machine tool manufacturing base is created and
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accorded 'key' status, thus ensuring the availability

of scarce investment resources, special consideration
could then be given to the design and production at
optimal efficiency, of techniques most appropriate to
the economic conditions prevailing within the economy of
a developing country. Although it is being argued that
the product-mix of the machine tool industry should, in
the main, be geared to 'appropriate' technology, it
should not be assumed that this also applies to the
equipment with which this output is manufactured. What
is being put forward for examination is a model whereby,
in its most crudest form : labour-intensive mac<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>