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CHOICE OF TEC.INIQUES AND wECINOLOGICAL
DEVELOPMENT TN UNDCRDEVELOPED COUNTRILS @

A Critigque of the Non—neoclassical orthodoxy*

Lo INTRODUCTION

When, after the Second World War, the development of underdeveloped
economics emerged as a separate branch of economics, it was widely
agreed that techniques used in many fields of activity, perticularly
modern industry, were in some sense too capital-intensive. Criteria
of choice vhich would either bypass the market mechanism or supplement
it were suggested by Buchanam and Polak, Kshn and chenery (for a
survey of the literature upto the enda of the 1950s, see Sen, 1957,
1960). These criteria generally took-only one single period into

account. A necessary elsment of intertemporal choice was added by
the paper of Galenson and Leibenstein (1955). In fact, attacking the
problem from a Marxist perspective and with Soviet experience in

mind, Dobb reached a very similar solution and embedded it in a
comprehensive planning model (Dobb, 1951a, 1951b, 1954, 1956, 1960);
Sen followed Dobb in his tracks and, shile providing a more elegant
formulation of the same criterion, also suggested a generalization of
the Dobb-Galenson-leibanstein approach, vhick effectively merged

it with the emerging literaturc on optimal growth (Sen, 1960, 1969).
Actually, the Soviet economist, S.C. Strumilin (1946) had already
posed the problem of choice of techniquecs explicitly as a problem of
choice over time, but his influence was to be filtered through the
work of Dobb and Sen.

*For penetrating comments on an earlier version of the peper, I am
indebted to Amit Bhadurdi, Ajit Biswas and Suzanne Paine. The carlicr
version of the paper had been completed vhile Maurice Dobb was still
alive, and I was looking forward to receiving his comments. But death

deprived me of that opportunity. I would like to dedicatec this paper
to his memory. 1
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Galenson and-—Leibenstein focussed on the problem of
maximzing output per-capita—at a "determined future time", and
concluded that the correct criterion for allocating investment
must be to choose for eack unit of investment that alterrative
vhich et give each worker grezter productive power than any other
altorrative. To achieve this result we must maximize (2) the
amount of capital per vomker, and (b) the quality of the labour
force, ie€ey its skilly kuowledge, cnergy and adaptability. From
this objective they derived what they called the critcrion of the
marginal per cepita reinvestment quotient : "The best allocation
of investmont resources is achicved by equating tho meiginal
per capits reinvestment quotient of capital in its various
alternetive uses". (Galenson and Ieibonstein, 1955, pe351). But
this eriterion was essentially a microeconomic one and was not
anchorced to any model or models of growth. Since the Dobb-Sen
developmont of the implications of the samc type of objective was
cmbedded in complete, though aggregative, models of growdh in
underdeveloped cconomics, it won a groater degrce of attention in
the later literaturc. So in tho sequel, I shall-lc concernecd
almost exclusively with the aollateral branch across tre Atlartie.

The Dobb-Sen approech sasily blended with the literaturc
on effioient and optimal growth, particularly since Sen coinocd
a name for the general class of criteria of choice over time,
viZe, "the time serics oriterion", without, however, offcring an
oxptcit solwtion., (Sen, 1957, 1960). ¥ot the victory of this
approach over the older, nco-classical treatment has remained a
Pyrrhic one. For a start, many of the analytical eonstructs within
th e Dobb-Son corpus can be accommodatecd within the neao-classical or
extonded von Neumann framework with nco-classical fri-lls (Bagchi:,
1962; Solow, 1962). What is more damoging, this approach has proved
no more fruitful cither as a vredictive device or as a guide to
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policy prescriptions in undordevoloped countries than the nco-
classical approach, as acdapted to particular situations. Least of
2ll hes it proved its uscfulness as a surgical tool for laying barc
thc eontradictions wi-th thich actual choicen of techniques by

underdeveloped countries arc frought.

In this paper, I have almost cntircly ignored thc nco-
classical approceh. Most of the criticisms that con be made of
the Dobb-3cn approsch . ll appdy o fortiori to the nco-classical
trcatment. The burden of my critique of the Dobb-Scn forrulation
of--thc problem of choice of techniques is that it misspecifiod the
'problematic! (for explination of thc term sce Althusser and Balibar,
1972) in this area and thorcby wrougly specifiod & tholo scries of
issues in tho ficlde Instead of formulating the problem as ono of
the highest level of -development of thic basic rcsource of the Third

World countries, viz., labour, with « view to gnabling it to coatrol

the other resources for achicving certain sceial goals (including,
but coxtending beyond, the attainment of a basic standerd of Mving
vithin a short period of time), Dobb and Son took over the-probien
of maximising output or surplus am such (cithor over a short reriod
or in the long run) as tho major objective of policy-mkings Fron
this basgic misdirection followed the other mistakos vhich arc sinply
enumerated hore.™ First, the problen of investment of the surplus o
saving in typiccl mixed economics of the Third World wns ignored,
and it wos assumed that vhatever incemes aceruc to the shore of
capital wil2 be investeds The criterion for-maximizing the surplus
over the very long run (vhen only it can be reduced to-tho problem
of moxirizing the rote of grovth) can ba positively pernicious vhen
this surplus is systematically-wmsted. From o social point of vicw,
it may be uscful to invest in-relatively labour-intensive mass

consumption goods in the vtnderdeveloped countrics. But this is net
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there the bulk of the surplus is gencratede The bulk is generatcd
in trading activities, to vhich manufacturing is simply aa adjunct,
or in moncylending, or in the forn of ront from land. This surplus
can only be used profitably to scrve tho nceds of the rich ¢ the
node of utilization of tho surplus is not independent of its node

of its goneration. (For a similar point, sce Robinson, 1976)
Socondly, the problem of providing & non=contradictory description
of states of tramsition or of comparison between onc "equi librium"
statc and another "equilibrium" state in thc presence of a positive
vate of profit was simply sidetracked by Dobb and Sen. This was
dono by assuming all capital to be-fully mallcable and constructible
by unaided loboure A unique measure of the rate of surplus was also
obtained by taking censunption to consist either of one good or of a.
fixzed basket of goodse These capital-theoretic problems werc
adroitly handled by Mathur (1965), but Mothur's work remains-subject
to all the other stricturces vhich supply to thc Dobb=-Scn approach.
One consequence of the high degrcc of aggrcgation adopted in the
Dobb=-Son approach was that disproportionality criscs vhich compound
the effoctivo domand problems in rixed econorios were swept under the
carpet. (Dobb did deal with the question of balanee between
investmont in the capital goods and in thc consumer goods industrics,
but the discussion renmnincd confined within the central planning
assumptions of the Feldmap~Mshalanobis model).. Thirdly, in this
approach (and & furtiori in tho neo~classical-approach) thc function
of advences in tochnology in capitalist. countrics in controlling

the workors and effeoctively depriving them of any creativity is
complotoly misscde A technotogy, vhich is an agvanced capitalist
gotting, is an instrumont for controlling workers wnile reising their
moasurced producivity, then translated to the Third World countrices,
bocomos an instrument for controlling industrics in the latter. It
thus provides the basis of .the socalled tcchnological dependonce of
the Third World countries.” Fourthly, thec choice of technology and
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of technological development is misconcecived in the Dobb—Sen
approach : it is cssenticlly a process of learning and d-ffusion,
and nct a scquence of onc-shot choices. To look &t it from anothor
angle, the productivity associated vith particular tochniques is
not entirely independent of tho path traversed for arriving et those
techniques.s In the less devcloped couatrics, the teorning procoss
is arbitrerily truncated by the intervention of foroign eapital

ir its various manifestations, but thoet is all the moro roason

for not sanctioming apparontly highly productive, capital-intensivae,
techniques imported from abroad, in the name of advancos in

technologye.

Finally, thec Dobb=Sen approach sharecs tho characteristic
with much of neo—classical ceonomics that it romiing entirely
agnostic cbout the class character of the state; even whon mention-
ing centrel planning, thore is littlo discussion of how the
technocrats' choices can be influenced by signals from, ang
activities at, lower levels of decisiom=-making. A state vhich
would reverse the vhote history of non-optimal chroices of products
and ftechniques in Third World countrics hes to provido & framework
for re-integrated learning processcs in order that control may beo
restored to tho producers. The examplc -of Chinoso practicc shows
vhat alternative routes can be taken for tho developnent of nore
rotional, less alienating technologies in a state with a
soeialist elass character. But, of coursc, theso routes can bo

very different in detail in othor underdoveloped countrics.

IT. THE MAIN FEATURES OF THE DOBB~SEN APPROACH ¢
THE LURE OF FORMALIZATION

Dobb's work in the fiecld of choicc of techniques dircctly
stérmod from his study of Sovict oxperdtornce and his attenpt to
apply its lcssons to the problems of growth of undordcveloped
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countries (Dobb 1951a, 1951b). In his Delhi lectures, Dobb formulated
many of the propositions which he developed later on or for which major
credit was given to other economists (Dobb, 1951b). These include (i)
the demonstration that with surplus labour in the economy, given other
things constant, investment can be increaged without depressing the
average consumptian level (cf. Kahn, 1972); (ii) the recognition that

decigions about the rate of investment also involve decisions about (a)

the horizmtal structure of that investment (as regards its allocatim
between light industries which Dobb identified with consumer goods
indugtries, and "heavy industries" which he identified with capital
goods industriesg) and (b) the time-dimension of the investment, in the
sense of the sequence in whieh inputs are used, stored or "cmgealed"
and outputs are produced. In this connection, the crucial role of
capital goods indugtries and of committed investment in general was
emphagized, thus reminding us of the earlier Feldman model (now translated
into Engljsh in Spulber, 1964) and foreshadowing the Mahalanobis-Domar
formulation (Mahalanobis, 1953, and Domar, 1957). Dobb also emphasized
that mobilization of resources is not a financial but an organizatiomal
problem, That is, what is needed is the redirection of resources to
productive use and the prevemtion of waste through unemployment of
labour and underutilizatiar of capital, and the limiting of casumption
to the available consumption goods, rather than the simple balancing
of aggregate values of saving and investment by traditional devices.

In this context, Dobb distinguished specifically between shortages of

specific resources and of resources in general (Dobb, 1951b).

To Dobb, economic development was synanymous with industriali-
zatio and that in its tum was equivalent to an actual transfer of
population from agriculture to industry and from the country to the
city. The problem of feedirg and clothing workers in industry was

taken as equivalent to that of raising the marketed surplus of foodgrains
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and of agricultural goods in general, In these assumptions Dobb was
recapturiag the experience of the Soviet Union., Although it was
recognized that the "advanced sector" for which techniques are cmsciously
chosen by the planners might as well be a part of agriculture, it was
taken for granted somehow that choosing a more advanced .tecYnique would

involve the migratiom of people to new locatims.

The Soviet problem of constriction of the marketed surplus arose
not just because the Soviet Unim embarked m an ambitious programme of
expansion of her industrial base, It also arose because while the
Bolsheviks had succeeded in politicizing the industrial workers, .he
smytchka between the peasantry and the working class which Lenin had
strivea for in his lifetime was far from being an active and dependable
reality in the 1920s. Stalin's collectivization programme was unduly
harsh partly at least becausc it had to be imposed from above (Lenin,
1968). This need not be so in countries which attain socialism through
a much more active alliance between peasants and workers. On the other
side, the Soviet Union enjoyed an endowment of a capital goods capacity
per capita which far exceeds the endtwment of  typical underdeveloped
countries today, Thig made an emphasis ca centralized capital goods
industries in a country of v.st open gpaces and sparse population all

the more natural,

When Dobb in 194 embarked on a full-dress treatment of the
protlem of choice of techniques, he built the constraints and advantages
of the Soviet experience into the ground work of hifs analysis (Dobb,
1954) and retained the same framework in his later work (Dobbt, 1956,
1960). Most of the strength of the analysis - the emphasis on the
primacy of the rate of saving and investment as a determinant of growth,
on the capacity of the capital goods industry as a posgible canstraint

in different phases of growth, on the prime necessity of feeding and
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clothing the workers transferred to the advanced sector - spramg from
his presuppositions derived from study of the Soviet experience., But
gsome of the weaknesses are also due to hig effort to formalize his
theory with the help of these presuppositions only. While in the 1954
paper, Dobb recognized the importance of the compounding effect of the
uge of the surplus from projects with short gestation lags in cancelling
the advantages of relatively capital-intensive projects (Dobb, 1955,
pp.147-148), and of the availability of labour with requisite skills in
making viable techniques with apparently large surplus-generating capacity
(Dobb, 1953, pp.152-153), these at best sank into matters of secondary
importance in his later work. He never saw that in labour-abundant Third
World economies of large sizes, small and locally controlled projects
could eliminate many of the costs of centralization (including the cost
of lmg gestation periods) and help train workers in new skillg, besides

utilizing the skills traditimally acquired.

Dobb's 1956 paper in many ways completed his theoretical framework
for choice of techniques., Here he posited a functional relation between
Pc (the productivity per worker in the consumer goods industry) and Pi
(the productivity per worker in the capital goods industry) and showed
that, if the supply of labour is taken to be unlimited at a given wage
rate W (on which tho planning authority by assuuption has no cantrol),
then the technique maximizing the surplus is the ane for which P (Pc - W)
is & maximum, He also obtained a candition for choosing between different
timo periods which was analogous to the Jevans— Wicksell condition for
the optimum age of wine or trees, viz,, that the marginal product of
lengthening the life by one period equals the interest cost an the value
of the capital invested (sece Wicksell, 1954, pp.120-144).

The major theoretical additions in Dobb's 1960 book (written

in 1959) consisted of the exploration of the alternative agsumptimm
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that the main determinant of investment was the capacity of capital goods
and of the problems of price-relations in a socialist economy (the
peoblem of decentralized decision-making was explored primarily in
relation to this economy)., (ne disturbing feature of this book by the
leading Marxist economist of Britain was that there was hardly any
discugsion of clags relations and their bearing an the choice of techni-
ques, investment projects, atc., The only way in which the concept of
clags enters into the analysis is through the assuwiption that the level
of wages in the advanced sector is practically independent of the total
volume of congumption goods available in the economy., Yet in all other
respects, the will of the planning authority is taken to be binding.
This is a gtraightforward translation of the Soviet experience into the

framework of a planning model.

Dobb (and Sen) uses the simplifying assumption that unassisted
labour could be employed to prcduce at least ane kind of capital good,
which could be used, in combination with labour, to produce all other
kinds of capital goods. If gestation or production lags are ignored,
this leads to the result that the different kinds of capital goods could
be collapsed into ane homogeneocus capital good. The whole problem of
surplus maximization could then be formulated in terms of a neo-clagsical
model containing an aggregate production function and embodying the
"claggical" savings assumption, viz., that all profits are saved (and
invested) and all wages are consumed, Soon after the publication of
Dobb's book, Solow derived the Golden Rule of Accumulation in a Dobb-type
model (Solow, 1962). The formal demonstration that the Dobb model can
be cast in terms of an.aggregate production function was given by
Iiviatan (1966),

However, as som as time enters the model in any essential wey,
L}
so that there are varying gestation lags in the construction of capital

goods, or there are varying fruition lags in the final production of the
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consumer good, or there are possibilities of different degrees of
utilization of capital the comparism between different equilibrium
states can lead to a multiplicity of solutions, depending on the rate
of interest used (Robinson, 195%3-54, 1956; Bagchi, 1962; Garegnani, 1966;
Bhaduri, 1970). What applies to comparisons of equilibrium states,
applies a fortiori to the problem of giving a logically cmgistent
account of transition from an initial state to a different final state.
A1l thege capital-theoretic problerns are multiplied when the essential
heterogeneity of capital goods and labour are recognized from the outset.
Tf the consumption basket is allowed to change over time, then the
maximal rate of balanced growth is not necessarily intertemporarily
efficient either (Maliavaud, 1959; Bagchi, 1962). This is, however, a
much less serious objectian than the stricture that by skating over the
problems of transition to the aational balanced growth path Dobb (and
Sen) ignored the problems of learning by doing, and the problems of
deciding who is to be delegated the power of choosing between accumulation

and consumption, including their form and sequence.

In a clags-divided society, different types »f consumer goods
arc cansumed by different groups of peonle, and the problem of choice
of techniques is confounded by the problem of choice of commodities
(Stewart and Streeten, 1973; Stewart, 1974). Thus the cmcentration of
Dobb and Sen an the production of homogeneous wage-goods and of malleoble
capital goods allowed many of the actual problems of technological

change in mixed eccnamies to escape their analytical net.

, III. THE DOBB-SEN FRAMEWORK CCMPLETED :; GAUTAM
MATHUR'S T QUR DE FORCE

In a tock completed in 1962 but published in 1965, Gautam Mathui-
took the Dobt-Sen approach probably as far as it can be taiken,
integrating it with the Rotdnsm-Sraffa developments in the field of
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capital theory (Mathur, 1965). Mathur used the von Neumann model (von
Neumann, 1945), as extended by Gale (1956) and Kemeny, Morgenstem and
Thompson (1956), as the basic scaffolding for his theoretical structure,
Perhaps the best way to appreciate both the remarkahle achievement and
the limitatims of the bodk is to take seriously Mathur's uvwn
characterization of it as an attempt to present "an ordered engineering

picture of the whole economy" (Mathur, 1973, p.139).

Since Mathur's book is very difficult to read, and people might
be put off by the extravagant claims he mekes for it (cf. Mathur, 1973,
p.xvi), it is necessary first to state clearly what its achievements are.
First, by treating the technology from the beginning as cmsisting of
durable, fixed capital goods, a la von Neumann and Sraffa (1960), Mathur
has got rid of many of the oversimplicatios that render usual growth
models merely simple-minded meccano sets. Secondly, by deriving the
prices of capital and consumption goods integrally from models
determining the rates of growth and of profit of the whole ecanomic
structure, and by bringing the effects of changes in prices, processes
and combinations of processes (as between two balanced configuratims)
under the general rubric of Wicksell effects (positive, neutral or
roverse), Mathur ig able to treat both problems of technique reswitching
and of violation of monotonicity of the value of capital with chemges in
the rates of interest (or in the rates of real wages) within the same
theoretical framework, Thirdly, Mathur contributes a brilliant
treatment of the purely technical ar "engireering" (i.e., in respect of
quantities and proportions of techniques and commodities needed) aspects
of adjustment between ome path of stcady growth (without or with full
employment) and another. He does this by distinguishing between
different orders of bottlenecks (again, mainly in terms of ccommodities)
and by postulating that any actual or potential ecanomy can be looked

upm as a conpogite of geveral =2dmissible subeccnomics, each of which
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can reproduce itself and grow on its own and can produce thz basic
consumption good, com. Such subeconomics are called eligible subeconomics
(Mathur, 1973, p.41). Eligible subeconomics may than be combined in
different proportions depending a which particular commodities are
regarded as the first-order, secamd-order, third-arder bottlenecks, etc.

The aim of planning is taken to be to reach the golden age where
for a given rate of accumulatim, "production per man employed is the
highest steadily maintainable", and where full employment rulee (Mathur,
1973, p.184). It can be shown easily that in such a golden age, all the
surplus must be invested. The strategies that are eligible are those
which allow the economy to reach this "optimum golden age" in the least
possible time. Mathur does not try to solve this problem exactly : once
the economy is assumed to be decomposable into a number of different
subecamanies, some of which are capable of growing at a maximal, positive
rate, the choice among the number of feasible paths to the optimum golden
age would require rather involved mathematical methods. Instead, Mathur
tells the story in terms of a combinatia of strategies which are
characterized by different goods as the fastest growiag caes (such as
"corn", "tractors" and "dams"), and suggests various possible solutioms,
depending on the initial degree of unemployment (or, as Mathur calls it,
attributing all of it to shortage of capital equipment or other material
inputs, "nanemplayment"). The problem of comparison of growth rates an
different paths is solved by using the besic consumer good, corm, as the
numeraire throughout. Even when only a few subeconomies are chosen for
explicit discussion, the number of cases to scrutinize becomes very
large. But they include some very interesting possibilities. The
strategy of a relatively prinitive sub-—economy subsidizing advanced
processes producing anly capital goods is shown to be distinctly pleusible
(Mathur, 1973, Chapter VIII). The "bang bang" solution (in which only

the capital goods sector or the comsumer goods sector receives investmeut
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in one phage and only the erstwhile deprived sector receives investment
in another phase, and the two sectors receive investment in balanced
proportions only in the optimum golden age) emerges as a plausible
solution in several strategies (Mathur, 1973, Chapters XI-XIII).

Mathur also discusses the problem of choice of techniques when
technical progress takes plsce, However, it remains confined to a
generalization of the usual Harrod-Robinswun clasgificatory scheme to the
many-capital-goods~technology, and does not shed any light on how technical
progress is achieved, and how it is embodied in men, machines and

ingtitutios.

Throughout Mathur's analysis there is a bewildering tendency to
confuge categories of logic and entities fram the real world. Quite often,
this is a rather harmless expression of the author's exuberant faith in
the validity of his own approach, But often algo it leads him to commit
analytical errors. One important case occurs when Mathur would want to
count any consumption out of the surplus gemerated by the state as part
of the wage (and therefore necessary consumption) and thereby save his
basic assumption that the thriftiness of the gtate is unity (Mathur, 1973,
pp.192-3). This is surely wrong, for from the planner's point of view, it
ig important to know whether the state can be reogarded as a saver or a
squanderer of resources, and whether or not actual consumption is equal
to, or greater than, that strictly necessary at a certain stage of

development, The problem cannot be cmnjured away by redefining all
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wasteful consunptim as necessary consumpticn.1

Mathur's is an extreme case of an error which is often committed
by practitioners of capital theory (and general equilibrium theory) :
becauge it is difficult to provide a nm-cmtradictory description of a
nm-statiomary economy, it is assumed that the task of analyzing any such
an economy is over once an internally congistent descripticm has been
concocted, Conversely, it ig assumed that if it is difficult to describe
the planning process in a socialist economy in capital-theoretic terms,
then that model of planning must be "irrational". As Nuti (1970) has
rightly pointed out, a socialigt ecanomy may well get by without using

at all the notion of the value of capital.

Mathur's concern for getting his models right in terms of capital
theory is not shared by most of the conventional analysts of the choice
of techniques problem. But his explicit claim that his analysis can be
easily extended to mixed economies, despite the probability that actions
of individuals (or groups) would often run counter to the intentims of
plannors (Mathur, 1973, p.11), is shared explicitly or implicitly by

othor "development economigts"., Sometimes this is achieved through a

1. To take another example, Mathur compares his own method of represent-
ing production possibilities on a production functian with Joan
Robinson's method, and concludes that Joan Robinsm's presentation
hag relevance mly "for individual entrepreneurs unable to see the
interdependence of prices, interest rates, wages and techniques used
in the economy as a whole" (Mathur, 1973, p.153). He then goes omn:
"an individual-dominated technique has no internal contradictims,
and if blue-prints of others were not available to competitive
entreproneurs, a dominated technique, organised as a segment, would
be viable by itself" (Mathur, 1973, p.154). Surely, the correct
conclusion is not that it is not the Robinsonian method of repre-
senting a production function which is at fault, but that the specifi-
cation of the canditions for survival of such a dominated technique
must be at fault, The survival of the dominated technique may be
due to some element of imperfectim in the competitive framework, or
if we are cansidering a steady growth model with certainty and no
element of monopoly - to the fact that the rate of growth is lower tha
the rate of profit (which is equal to the maxirnal rate of balanced
growth permitted by the technical cnditims) (cf. Nuti, 1979).
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kind of political innocence, refusing to specify the exact clags basis
of the planning exercises (cf. Sen, 1960). Sometimes there is a more
dogmatic belief that socialist ecomomies must share the property of
"ratimality" which characterize swoothly functiming, purely campetitive
economjes, after corrections for extemal ecunamies and diseoonamnies of
various kinds, and distributional imperfections have been made (cf.
Meier, 1970, pp.743-749).

Howerer, the rules of planning derived from a model of central
planning in practically classless societies (but with explicit or implicit
nmarket mechanisms) can be either irrelevaut cr seriously misleading when
applied to actual clags-divided societies of Third World. We have
already alluded to the problem of investment of the surplus that can
emerge in such socisties. Other problezs that would crop up would be
disproportimnality in rates of growth between broad economic sectors
such ag agriculture and industry, disproportionality in the rates of
growth of capital goods and cmsumer goods sectors, and finally
disproportimality in the rates of growth of different types of consumcr
goods and capital goods themselves. Some recent papers have cacentrated
on what has been regarded as non-optimally high rates of growth of
sophisticated goods (see Stewart and Streeten, 1973, and Stewart, 1974).
However, this kind of disproportionality is only one aspect of the
patterns of underdevelopuent that characterize the Third World countries.
Although some of the other aspects of underdevelopment are revealed in
cyclical phenaomena of the Kalecki-Keynes type, not all the aspects that
are relevant for us can be put under the rubric of cyclical fluctuatims
or ghort-term criges of disproportionality (for an exposition of the
demand problems that can surface in apparently planned mixed cconomies,
see Bagchi, 1970 and Tendulkar, 1974). It is to these lmger-term
aspects of underdevelopment procegses with a bearing on the problens

of choice of techniques and technological development “that we now tumm,
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IV. ANTINCMIES OF CAPITALIST DEVELOPMENT : DE-INTUS-
TRIALIZATI QV. TRUNCATED LEARNING PROCESSES AND
SEGMENTED DEVELOPMENT IN THE THIRD WORLD

Capitalist growth in the epoch until 1914 produced almost
exactly opposite effects on the camp of advanced capitalist countries
from which the main impulses for change were being propagated. On the
one hand, and an the colmies and semi-colomial countries dominated by
the west European countries and tiicir overseas offshoots an the other.
In particular, it led to the displacement of vast numbers of artisans
in Third World countries such as India, China, Indonesia, Egypt, Argentina
Peru and Mexico., This process was superficially similar to the
displacemeni of artisans and small commodity producers in western European
countries, But in the latter, the displacemen® was soon compensated by
the rapid growth of factory indugtry and the overseas migration of vast
numbers of people. In the Third World countries, the growth of factcry
industry was on a minusgule scale, overseas migration was insignificant
in relation to their populations and in relation to the numbers of people
displaced (Bagchi, 1976).

When the artisans in Third World countries lost their trades,
they also lost their tradivianal gkills. Again, the process was
superficially similar in Britain, France or Germany., But in the latter,
the workers in factories acquired new sgkills, and the state or public
authorities came forward to provide elementary education to everybody,
In Third World countries, the number of persons acquiring factory skillsg
in this way remaincd very small, partly because the factory employment
itself was small, and partly because in colonies such as India the
really skilled occupations in factories caatrolled by Europeans (or
Americans) remained closed to the "natives" (Bagchi, 1972a, Chapter 5).
Furthermnore, while artisans lost thecir skills, they did not becone

more literate than before. The meagre educational facilities available
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in the Third World remained open primarily to the upper classes, and
produced a new type of dependence on foreigners, which we shall note in

a noment,

While industrializatim on the basia of use of machinery and
non-biological sources of power was not attained on & largze scale in
the Third World, the advance of technology in the developed capitalist
countries under the logic of capitalism produccd new problems for Third
World countries (for a brief revicw of the contrasts between developments
in advanced and underdeveloped countries in the area of technological
change, see Cameron, 1975). From the beginnirg of factory enterprise,
nanagers and capitalists wanted to secure comtrol over the work processes
and division of labour within the enterprise. With the advent of
technology bred by research laboratories maintained by large corporatime,
and of Tayloxrism for controlling minutely the labour of workers within
the factory, the conirol of working mzthods and proecesses which had been
retained even by the craftsmen in early capitalist enterprises passed to
the management and its immediate supportive structures (Bravermen, 1974;
Marglin, 1974).

When this method of control was superimposed on the colmial
and semicolonial economies of the Third World, the increasing degree of
control of workers by the management and its eupporting research, sales
and financial organizations was transformed into the increasing degree
of dependence of Third World enterpriges on the techniques of productim,
narketing, finance and management of the advanced capitalist countries,
This increased degree of dependence was qualified by the countervailing
efforts of the nation states and processes of import substituting
indugtrialization from the 1930s mwards, but only to a minor extent.
To unaexstand why such countervailing processes were necessarily weak,
we have to refer back to several agpects of underdevelopment produced

by the processes of capitalist colonialism 2nd imperialism,
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We have already referred to the lack of educationsl opportunities
for the vast majority of the people in the Third Worid. For a tiny
minority, educational facilities were made available so that they could
serve the colonial authorities in subordinate positions. In nominally
independent countries also, because of the weak growth of autonomous
capitalism (a weakness that was at least partly ceused by the predatory
nature of advanced capitalism itself), no need for mass education was
felt by the rulers who educated themselves for positims in government,
law and in the upper ranges of society in general. When import-
substi tuting industrialization created a need for new skills, again the
recruitment was strictly selective, being canfined %o the sams (and
daughters) of members of the ruling strata. The internatimal transmigsia
of general university and technical education supported by state subsidies
on a huge scale, proved to be an easier proposition than the internatimal
transmission of technology. This had the paradoxical effect that many of
the science and technical graduates emerged as eminently exportable capi ta.
goods : in effect, the ruling classes of the Third World chose this
method of oxporting their capital to the metropolitan countries where
capital in other forms was also graviteting all the time (cf. Sen, 1973;
and Bagchi, 1927b).

This export of brains was ratimalized by the relative (and
sometimes absolute) impoverishment of the vast masses of people in Third
World countries, and by the developments in the fields of technology
and science in the advanced capitalist countries. The de~industriali~-
zation process combined with lack of any large-scale investment in
agriculture in Third World countries had meant that vast numbers of
people were simply gelected out of the development process. This trend
was sustained by (a) the development of products in advanced capitalist
countries that were aimed av richer and richer groups of yeople, (b)

advances in processes of productimn involving the use of increasing
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amounts of capital (however measured) per head of populatian, and (c)

the higter rate of productivity growth for those groups of manufactures
which were directed towards satisfying the demands of richer groups of
people (see Kennedy and Thrilwall, 1972, for the relative importance of
product and process innovatims; and Kendrick, 1973, for differences of

rates of productivity growth as between manufaciured products).

The objection may be raised that we have now strayed far from
the problem of the choice of optimum techniques for Third World countries.
In fact, the point we are leading upto is that the specification of the
range of efficient techniques or ratiomal chuice among them cannot be
independent of the social gystem or the mode of production in which the
techniques are bran, What is ratimai for an advanced capitalist
country is not necessarily ratimal for an underdevelopment country with
a very different set of supporting institutiams and learnirg processes.
At the very least, the ratimal choice of techniques in any particular
industry is neither a me-shot affair nor unconected with the chaice
of techniques in other fields. This last point was well recognized by
Dobb and Sen, But the neglect of the first point led thkem to do-link
the problem of choice of techniques from ske-problem of technological
development or social chanse in genmeral, and this neglect has been partly
respansible for the resulting irrelevance or perversenegs of the
theoretical results., Even orthodox ecomomists have had to recognize
that choice of techniques and products involves cmsiderable research
problems, and choices of apparently superior techniques may be postpaned
in the expectatiom of further improvements in techniques, so that the
failure to adopt "best practice technique" can be explained as a
ratiomal lapse (Nelson and Winter, 1974, 1975; Rosenberg, 1976). The
above criticism of the usual posing of the problem of choice of

techniques would remain valid whether we take the surplus maximizing,
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output-maximizing or employment-maximizing criteria, or even a generalised

. . . 2
"time-geries criterim".

Recommendations derived freca the Dobb-Sen framework become
definitely pernicious when the criterion for surplus-maximizatian is
singled out for policy prescriptimms. In gencral, this established a
presumption in favour of relatively capital-intensive techniqueg developed
in advanced capitalist countries, However, as we have romarked above, the
surplus ganerated thereby may not be invested in a productive form at
all : it may be consumed, used to develop real estate, or remitted abroad
(such remittance, is probably greatest in the case of foreign subsidiaries,
but is alse usual in the case of companies with some foreign collaboratim)
Furthermore, the need for socalled capital-intensity in the advanced
countries alao arises out of the need to control workers who are faced
with equipment and processes which act as their masters, Advanced
capitalist countries have developed a whole set of instituiims, besides
coning up with giant transnatiomals, in order to cmtrol and develop
these tecniques (see Freeman, 1974, for a cancise descriptim of the
logic and apparatus lying behind technological develcpmerts in advanced

countries),

2. In the last case, a generalizatim may be suggested in which the
rate of technical progress itself becomes a datum in the problenm,
But this will remain an empty, fomslistic extensim, for, the
rate of technical progress will be dependent cn the path of
production and learning that are followed in the particular
industry, on the general advance in learning processes and m
technological developments in other industries., Perhaps some
simulatim models can be developed to take care of these problems,
but until some demmstratin to the cantrary is forthcoming, I
should hazard that gsuch models will remain only illustrative
excrcises with none of the hectoring potential of the criteria that
have been bandied about in the literature,
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The attempt by the ruling clasgses of the Third World to duplicate
such efforts has led generally to peripheral development and segnental
development, The decisimn of the Turkish government, for example, to
guide and subsidize resesrch in the universities through an apex body
has merely strengthened the prosent patterm of peripheral research
within the university network or marginal rescarch subservient to the
import of foreign technology (Cooper, 1974). Tho cancentration of
regearch and development o the development of products and techniques
in advanced capitalist countries, or on scientific problems picked out
in such countries, leads to much of the research becoming essentially
fruitless or catering on.ly to the needs of the alieady favoured few, In
all capitalist countries, the educatiomal system has been geared to the
naintenance and reproduction of current patterns of inequality (See
Bowles, 1971; and Carnoy, 1971). But in ex-colanial, de-industrielized
Third World countries the problem ig especially severe, because in their
drive for centralizing and exporting the surplus of these countries, the
colonial authorities had rendered the whole pattern of development
segmental and outward-orientated, and in the process had filtered the
majority of the people out of the enclaves in which some growth takes
place, (Incidentally, the extreme differences in measured productivity
of agriculture and industry and of average rural-urban incames, ie-#-
colonial herétage and lmg predates the process of import-substituting
industrializatim to which they have been wrongly attributed by little,
Scitovsky and Scott, 1970, ammg others). This has led, ammg other
things, to much greater differential returns to skills and educatim in
Third World countries than in advanced countries (see Kothari, 1970).
The optimism that was ance there about the easy and cheap transferabllity
of technologies to the uncerdeveloped countries has suffered a blow
from the realization that the overwhelming proportim of the usable

patents in Third World countries is held by foreign natiomals or fore.gn



(22)

companies to pre~empt certain markets without necessarily utilizing the
patents (Vaitsog, 1972; O'Brien, 1974; Patel, 1974); that a large
fraction of such patents is held by giant transnationals who have proved
more adept at playing one national government againgt another than the
latter have proved at playing foreign companies against me another;
that a large fraction of the essential knowhow is no longer even patented
and remains confined to certain key personnel or departments of companies
(Schmoockler, 1966); and that tran:mationals with worldwide operatims
generally use transfer prices for inpuvs and technology which are far
higher than their true costs (Vaitsos, 1974, =nd Iall, 1973), Soviet
bloc agsistance may have led to some decrease in the dependence of Third
World countries on the developed capitalist countries, but mly in some
fields, and it has in turn created new problers of dependence., Thus the
failure of self-reliant research and development in the Third Worid has
camtributed to the exclusim of the majority of the people from any
positive development and has accentuated the dependence of the ruling
clags on developed capitalist countries, In this paper I have highlighte
the first aspect rather more than the secand because it ig.a relatively

neglected agpect,

Because the whole process of technological and scientific
development in the Third World remains dependent on developments in
advanced capitalist countries, the learning processes which might other-
wise overcome gome of the difficulties of advancing technology
autonanously and according to the logic of the internal situatims of
Third World countries themselves, get truncated all the time, At the
bottan end of the scale, unskilled or semi-skilled workers lose their
jobs, with the advent of a different, usually less labour-intensive,
technology. At the top end of the scale, the top technicians and

scientists decide to leave their country or work for foreign compenies,
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because they find their particular skills better utilized there, or
becauge they get better pay (the resignation of a large number of top
nanagers and technicians from the Indian public sector oil-exploring
organization, QGC, in late 1976, is a notorious case), Thus in neither
cage cen learning an the job lead to a significant technolcgical advance
in the country. The emphagis on "modernity", un capital-intensity, m
the "advanced" character of techniques rather than mn the internal logic
of developnant through catinuous lecarning (either on the job or outside),
if necegsary by making mistakes (see Cooper and Maxwell, 1375), helps

to ratimalize an ever-fragnanted, cver-geumentsed, process of development

of technology in Third World coun‘cr:less.3

V. ILIUSTRATIVE CONTRASTS BETWEEN TECHNICAL CHOICE
IN THIRD WORID COUNTRIES AND IN THE SCCIALIST
FRAMEWCRK OF CHINA

While it is relatively easy to figure out in what ways the
developuent of techniques in Third World countries fails to meet the
requirenents of their autmcmous development, it is not at all easy to

gee how to go about correcting the failures, That the correctims camnot

3. In a paper presented to the Kandy Canference, Mathur put forward a

logical analogue of the Dobb-Sen-~Mathur approach to the problem
of choice of techniques for educational planning (Mathur, 1970),
and was strongly criticised by Sen, ammg others, for the najor
results obtained by Mathur were patently unacceptable, It could
be argued that Mathur's paper showed up ane basic deficiency of
the Dobb-Sen approach in assuming techniques to be immutable at
the moment of choice, and in excluding the effects of learing
and experience m both techniques and manpower,
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be effected by piecemeal methods should be clear from our wnalysis.

At least me Third World country seems to have overcome many of the
difficulties associated with the adoption of apparently sensible
techniques, and that is China, Instead of trying to analyse the whole
process of technical choice and innovation in that country - a task which
is beyand the power perhaps of any single person and particularly of any
poersan who knows about the process only at second hand - I shall take up
threc illustrative cases ard show how very sensible recommendatims
produce very different results in China and in capitalist Third World

countries.

The use of secmd-hand machinery by Third World countries hag
been extensive in the past, and the logic of use of such machinery under
competitive conditims has been brought cut by Sen (1962). If the
stroang of grass outputs produced by the same piece of machinery are the
same in advanced and underdeveloped ecmomies, ther the effective economic

life of the machine would be longer in the lower-wage eccomomies., The

4, This is one major reason why I do not discuss the merits of the
socalled "intermcdiate technology". Where intermediate techmnology
is viable with oxisting prices of capital goods end labour, often
capitalists on their ow. make the needed adjustments, particularly
in the subsidiary operatioms. Sometimes a socalled intermediate
technology involves wastage of labour and raw materials and becomes
viable only through excessive exploitation of peasants and workers
by the capitaligts involved, and through government subsidies.
This was true, for example, of the Khandsari method of sugar
production in India. (Cf. Bagchi, 1972a, Chapter 12; the otherwise
adnirable analysis of C.G., Barmm, "Sugar processing techniques in
Indja", in Bhalla, 1975, is seriously deficient in that it fails
to consider the implications of the locally mmopsonistic catrol
exercised by Khandgari-owners on sugarcane producers). Attenpts to
introduce intermecdiate technology invented in laboratories or
oxperimental projects when the other basic limitatiomns o the
adoption of gelf-reliant technology are still fully active, are
bound to meet with disappointment,
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reasam is that the time period within which quasi-rents would become
gero and then negative would ar~ive earlier in higher-wage ecmoumies,
since wages can be taken to be the major campment of the direct and
indirect operating costs of the machinery. An even siranger result can
be derived : if new and ¢ld machines are priced so as to reflect the
cmditions in advanced capitalist countries where the rate of profit and
the rate of interest are lower than in the poorer country, and if older
machines have shorter working lives (in a physical sense) than nower
nachines, then it will pay the poorer, higher profit economy to buy
older machines rather than new, These results can be easily extemndod to
the transfer of older machines from more highly developed rogims of a
comntry to the backward regims,

In applying this logic to actual cases of transfer of older
machinery, the first problem that ig faced is the pricing of the machinery
- because of the usually superior bargaining power and a more extemsive
store of informatim available to the mare developed countries and regicus,
and because of the higher degree of uncertainty characterizing the
performance of older machines (see Cooper, Kaplinsky and Turner, 1974,
pp.49-39). Furthermore, gecond-hand machinery is typically bought by
businesgmen in the less developed areas of a country, and since these
businessmen generally find it difficult to keep up - in respect of
finence, management and standards of maintenance - with the more establi-
shed business groups, the low-wage areas often lose their competitive
advantage, and are saddled with many "sick" enterprises with inefficient
Danagement and ocutmoded machinery, which involves enormous running and
maintenance costs (see Bagchi, 1972a, pp.272-273.)

In a valuable study of the use of secmd-hand machinery in
jute-processiug in Kenya, Cooper, Kaplinsky and Turner (1974) cancluded:
(a) that second-hand machinery used in developing countries is oftem
Just obsolete and its use is nm-optimal from both the private and the
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social point of view; (b) that the ingtallatia and reconditiming costs
of secmi-hand machinery can be high, so that the nominal price of
secand-hand machinery is a poor index of its capital-saving effect; (c)
that, as has already been mentioned, the real productivity of second--hand
machinery in a new location can be extremely variable; and (d) that the
problems of gpare part availability can be acute once the machines are

ingtalled.

As against all this, in China, the transfer of secwmd-hand
machinery from modern large-scale enterprises to small, communal level
or regional enterprises has been successfully used as a vehicle for the
transfer of technical knowledge (Sigurdson, 1973, pp.216-218). In the
field of manufacture of bearings and machine tools, 0ld machinery has
been transferred from the larger national enterprises to local plants,
and new types of equipment have been installed in the natimal enterprises.
The modern equipment in larger enterprises is often specialized to the
needs of other national level enterprises, whereas the local enterprises
cater to the local needs and thus serve as complementary units. Workers
are trained in the natimal enterprises to man the equipnent in the
local enterprises. These in their tum will generally be expected to
pass both technical knowledse and equipment still lower down to serve
the needs of rural industry and agriculture., Such a link is possible
between large and small enterprises in socialist China because their
relatimship is not mne of dominance, and neither the capital market nor
the price mochanigm - necessarily working in favour of the larger
enterprises and better-developed regions in capitalist countries - plays

a crucial role in determining what will be produced where and how,

This is the critical difference between the phenonena of
"transferring dom" (with or without the aid of secand-hand machinery)

in China and of subcomtracting in Japan, where it is stupposed to have
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gsucceeded splendidly in utilizing scarce capital and abundant labour.

In Japan also, the large enterprises often utilized smaller enterprises,
including cottage enterprises, for getting ancialary inputs or products
made for them, But in retumn for credit, marketing facilities, technical
knowhow and even supply of machinery, the smaller enterpriscs were
completely dominated by the larger business combines of whom the Zaibatsu
were the most prominent. ‘Pelzol, 1965; Lockwood, 1960, Chapter 4)
Furthermore, Japan differed fundamentally from most Third World countries
in being ablc to stretch her investible resources to the fullest extent
almost from the beginning of the Meiji restoratim, and in being able to
acquire a colay which would absorb many of the shocks of technisal change,
besides applying her with additianal resources, The &ifficulty in most
Third World countries including India is that their "large oanterpriscs”
are not large enough, and their rate of growth is not high enough, for
the larger and smallor enterpriscs to anter into subcamtracting relatims

o an enduring basis (Watanabe, 1974).

The secand example cancerns the role of engineoring units and
repairshops in the design and coanstructia of sophig*ticated products.
In China, many engineering units which had come up as rcpairing shcps,
and as units ancillary to ship-building, etc., particularly in the arca
around Shanghai, slowly graduated to become manufacturing works an their
own, and turmed out equipment for the petroleum industry, compressors,
machinery for producing artificial diamonds and ships, with very little
outside assistance. She has also built up factories producing motor
vehicles in many parts of the country. Some of these units have
apparently proved far more innovative than giant Sovict-aided complexaes
(Heymann, 1975; Rawski, 1975b). While China has not abjured the import
of foreign technology, this has never been allowed to dominate the
pace of progress even in technology-intensive fields. Strunuous

attempts have becn made to internalize the imported technology,
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Self-reliance and mobilization of local resources have been stressed in
all fields, so that tractor-manuafacture, for instance, is now widely
dispersed in the country. It has been claimed that 'China's own production
of machinery and equipment is now so large that imported technology
represents mly a small fracticn (perhaps 6 <o 8 per cent) of its overall

technology accretion", (Heymann, 1975, p.679.)

The experience of India in this respect provides a vivid cmtrast.
India had a larger steel industry than China in 1947, when ghe obtained
independence fraom British rule. Several engineering indusiries also had
grown up to a cansiderable size by that time (Thomas, 1948, Chapters
13-20; Bagchi, 1972a, Chapters 9-10). Yet India has remained dependent
on foreign firms and o cmtinued and repetitive import of foreign
technolugy in such crucial areas as transport equipment, design of
complete iran and steel plants, mctals and metal products, machinery and
nachine tools, and electrical equipment, both in the goveimment and in
the private sector (for a general survey, see Reserve Bank of India,
1968 and 1974; for characteristics of collaboration agreements in
particular fields, see Regerve Bank of India, 1974, pp.?1i19-131, and
Subrahmanian, chapters 5-7; and for the situation in the field of irm
and steel technology in India, see Roberts and Perrin, 1975). India has
been able to export the products of even some technology-intensive
products. But this has been done often by foreign firms based in India,
or by Indian firms acting as subcontractors for foreign fimms. Her
depandence in these technology-intensive fields is shown by the number
of foreign collaboratin agreements in operation, their duration (often
going up to 10 years at a time), the renewal of the agreements decade
after decade, the general excess of imports over exports in the case
of foreign subgsidiaries and other firgs with foreign collaboration

agreenents, the remittances in the forms of dividends, patent and



(29)

licence fees and payments to foreign technicians, and the volume of
foreign currency loang extended to the firms with foreign commectioms.

(For details see Reserve Bank of India, 1974).

An enquiry into the causes of these differences in Indian and
Chinese performance will have to range over most of the differences in
their socioecmomic patterns and historical experience since 1949, For
our purpose, it is enough to indicate thet two at least of the basic
conditions for continued and aggured learning and indigenous innovation
have been lacking in the Indian case. The first is the assurance that
indigeanous innovation will not be sabotaged by a sudden decisia. t¢
allow a new and apparwntly more sophisticated technology to be imported.
The gseemd condition is that the gskill generated will not be made
infructuous through unemployment of the skilled persms due to lack of
effective demand. In West Bengal in India, for example, th. whole
regimal econmy was thrown into a lmg-term crisis by the magsive
recession in the engineering industry starting in 1966, so that the skills
accunulated earlier have been dissipated in the later years. (In their
eagemess to gtress the importance of learaing by doing in small
enterprises, both Heymann and Rawski seem to have underplayed the role
of the lewger framework of Chinege policy in sustaining such learning
by doing).

The third example which illustrates camtrasts between Chinese
practice and practice in Third World countries cmcerns the diffusim
of agricultural innovatims. In Mexico, the Green Revolution has
increased the degree of inequality between different regioms, favouring
wheat growing, irrigated regions in comparism with maize growing.
unirrigated areas., e of the main reasmms for the relative lack of
succesg of the high-yielding varieties of maize in comparison with the

high-yielding varieties of wheat has been that the former are much
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more difficult to reproduce under relatively uncamtrolled farming
coanditims than the latter, whereas, it is precisely the maize-growing
districts which are less well-connected by transport, so that they are
more difficult to cover from a few central seed-farms (Myren, 1970).
In China, the problem of diffusio of seed varieties and agricultural
innovatims has been sought to be solved by locating research statims
and experimental farms in every commune, if not in every brigade,
wherever possible (Alley, 1973; Science for the People, 1974, pp.50-51;
Crook, 1975). China's agricultural developments may come up against
hindrances which are of a national scale, but the diffusim of
innovations or #nputs dowmn to the level of the production team coes not
seem to pose a major problem, This is a highly significant achievement
in a world in which the putative gaing of the Green Revolution have
faced variocus barriers iu the processg of diffusiocn and have aggravated

problems of unequal development.

VI. CANCLUDING REMARKS

The Chinesc examples are illustrative of the general methods
that may be adopted to reverse the typical processes of retardution in
an undordevelopment economy, and to prevent the emergence of new
ineoqualities during the process of growth. This experience is relevant
for the problem of choice of techniques an at leagt three counts., TFirst
of all, it illustrates how in an underdeveloped (as well as in an
advanced) ecanomy the real desideratum is not the choice of the optimum
dcgree of capital-intensity or mechanizatio at any mament of time,
but the pursuit of a package of policies that allow the development of
techniques and the diffusiocm of the better techniques. The Chinese
omphasis on walking on two legs is well-known (see, for example,
Riskin, 1969): this implies not simply the possibility of choice of

differcnt doegrees of mechanization at any moment of time, but the
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possibility of development of techniques at several levels of organizatim

and with differing degrees of mechanization.

Secandly, the Chinese experience illustrates that although
leaming processes are involved both in advanced capitalis® countries
and in socialist countries with a poor capital and skill endowment, they
nust be fundamentally different if the typical characteristics of
underdevelopment - such ag lack of articulation of dovelopment between
different sectors, the creatiamm of vast magscs of deskilled people aloag
with the growth of a tiny technological and scicntific elite, the emergence
of vast backwaters of stagnation along with a few nodes of growth - are to
be reversed, The hierarchical cantrol of learming processes in capitalist
enterprise, the rigid differentiation between social clagscs in respect
of opportunities of access to education, leaming and cantrol of
production can merely aggravate the proccsses of underdevelopment in an
already underdeveloped society., The apparatus that acts as a means of
centralization of resources for further develonment ~ whose fruits are
nevertheless unequally distributed - emerges as an impenetrable barrier
against diffusion of development and helps to securely tie the underdeve-
loped ecanomy to the advanced capitalist countries. Seen in this light,
the brain drain from the Third World countries emerges as the inevitable
result of imitating the educational and learning processes in advanced

capitalist countries.

The third aspect of the Chinese experience that must be stregsed
is that in order for learning and development processcs to succeed in
the long run, available resources mugt be fully utilized for the purposes
of production and productive consumgtion. It is no use creating new
skills or a larger potentiel surplus on the basis of a higher degree of
mechanizatio unlegs those skills and that potential zurplus can be

actually used to produce capital goods or goods catering to the
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consumption of ordinary workers. If such utilization cannnt be guaranteed,
the creatim of new cadres of educated or skilled people or of a potential
surplus can lead to waste in geveral ways. Part of the skilled manpower
may remain unemployed. or employed in jobs not really requiring the ckills
acquired by it, and part of the new capacity may remain wrutilized. This
latter involves not only the wastage of domestic resources or foreign
resources embodied in the "human capital”, but also the piling up of
claims of foreigners wherc the nev, higher degree of mechanization ig
asgsociated with the import of foreign tschnology or capital., If the
skilled manpower and the gophisticated cepacity are utilized, they are
quite likely to cater to luxury cansumption of the rich. Such luxury
consumption will generally require the import of foreign capital ana
technology and involve the drain of foreign exchange rescurces. Finally,
of course, the skilled manpower may be exported to advanced capitalist
countries; and less frequently, the new capacity may produce goods for
the advanced capitalist countries more cheaply than the latter could
produce. This last development may mitigate the problem of waste if the
roturns are used to augment domestic invegtment or productive cmsumptim
at home. But such a development isg still quite atypical in Third World

countries.

Given the fact that capitalist countries of the Third World are
endanically subject to problems of effective demand, of the diversim
of potential saving into luxury consumption, of creatian of educated
manpower on the model of advanced capitalist countries, and of drain of
foreign exchange resources for the import of foreign capital and
technology for producing a whole range of goods, to stress the optimality
of the dogroe of capital intensity judged by the criterimm of generatim
of potential surplus to the exclusion of its utilization is positively
misleading. The Dobb-Sen approach was fashioned to combat certain

falacious orthidoxies of the early 1950s. At that time, economic



(33)

research with learning and diffusion processes even in advanced
capitalist countries was still in its infancy (elmost the first
theoretical formulatiom occured in Arrow, 1962). The Chinese
experiment was still in its first phase. And finally, few ecanamists
were willing to recognize that typical Third World countries, in spite
of all talk of planning, viie likely to suffer from most of the ills of
the advanced capitalist countries and some additional aiflictims.

Now that the experience mn all these counts has given us some sobering
thoughts and some new hopes, it is time to change the problematic

altogether,
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