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ECONOMIC PLANNING AND ADOLPH LOWE'S ECONOMIC PERSPECTIVE

Bruce McF arlane*

Introduction

Two pioneering articles written during the 1950s by Adolph Lowe (1952) refer to
the need, for the "practical purpose of planning” (1955, p. 585} for a medium-level of
disaggregation between the macro-planning models of the Harrod-Domar-Kalecki type
and the inter-industry analysis of Leontief. It is too difficult to trace out the grawth
path of a large number of variables when each is simultaneously exposed toc ssveral
stimuli. He proposed a creative development of.Marx's expanded reproduction analysis
with a division into Department Ia {machines to produce machines), Department Ib
(machinery to produce consumer goods, such as textile looms) and Department 1l {final
consumer goods) (1952, pp. 153-55 and 1976, Part I). We will later illustrate the practical
importance of this approach by showing how it helps us to understand some problems in
the recent development of China.

Lowe held that the problems elucidated in his structural model of production would
arise in both individualist and collectivist economic arganizations (Lowe, 1955, p. 582),
since the specificity of the technical structure of the given stock of real capital creates
key plamning problems for both systems because it affects the adjustment processes
through which capital formulation occurs - the links between successive stages of growth
{1955, p. 585).

Planning must take the indivisibilities of the capital stock inta account since the
approach emphasizes that key variables such as "investment” or "consumption” must not
be looked at solely as value aggregates "to the exclusion of the technical-physical
properties which attach to them in an industrial system" (1952, p. 137).

_owe facused attention on the machine-tools sector, as an example of the category
"capital goods for producing more capital goods™, in contrast with capital goods intended
directly for the consumer goods sector (like textile laoms). The "machine tools" sector
has the peculiar ability to initiate and sustain a circular produetion process of its own
(1952, p. 158 also see Lenin 1953, p. 100, Dobb, 1954) and thus not to be determined by
the previously existing structural relations (Lowe, 1952, p. 155 and Dobb, 19680, Ch. iv).
However, Lowe reminds us (1952, p. 146-55, 1955, pp. 587-90) that this sector is
dependent on inputs of intermediate goods which could slow its rates of growth over a
period of time. Imports to supplement the domestic output of capital goods could,
however, relieve such bottlenecks, at least for a time (1955, p. 592, Sachs and Laski,
1971).

Besides these suggestions for a simple, but powerful, theary of the structural
aspects of economic change, l.owe provides as a complementary part of his analysis, a
systematic account of how economic agents behave (1965). Taken together these provide
a picture of the structural economic interdependence of a growing economy, whether
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capitalist. or socialist, which experiences investment cycles. It is Lowe's argument that
tlhe_ ma'rgmahst or general equilibrium variety of economic theory imposes unnecessary
limitations on the study of economic behaviour and structural interdependence.

In- relation to capitalism, Lowe questioned, as early as the 1970%, the then eurrent
economic crisis theories and reaffirmed the validity and usefulness of the Rodbertus
Tugan and Luxemburg tradition (Kuznets 1954). He developed his own approach on this
basis recognizing the difficulties of practical planning in the context of longer term
cycles (Lowe 1928, 1955). He stressed the need to avoid the kind of general equilibrium-
based planning theory now common (Heal 1973, lLowe 1926) as indequate for
understanding and cyclical fluctuations.

_P}anning under Socialism also requires what Lowe calls "instrumental analysis"
co rnbmlng.a structural account of economic change with understanding of the behavioux’-
of economic agents. There must be propositions about the means and not just the ends of
economic action: "social relations of production” in the shape of interaction of planners
Sonsumers, managers, project-makers, rural cadres all must be fed in to transforn;

models of production". In this, motivation and human action are the essence of the
theory of planning in a Lowe perspective. (Lowe, 1945)

Mao Tse Tung seems to have understood this, as he explained in his T
Relations (Mao 1956} and On the Correct Handling of Contradipctions Among thznpggz?;
{Mao 1?57). His attempts to get people mobilized by appeals to moral incentives
(\fwlheelrlght and McFarlane, 1970), his promotion of the waorker's innovation movement
his stre_ss on the need to motivate the myriads of decision-makers to work for China's’
economic growth ("grasp revolution to promote production™ and his calls to “fight self-
mteres_t" all indicate the practical importance of what Lowe called behaviaral or "force™
analysis. (The kind of motivation recently desired by China's leaders may have changed
?ut the need for motivation has not, as shown by the new wage incentive schemes ir;
mdus'fry and the tolerance of the mass-scale movement back to small peasant
proprietorship in the rural areas).

. Moreaover, the issues of investment planning - the rate, composition and nature of
capital accumulatipn - are not mere "technocratic” questions for specialist planners. If
't'hey WETe, Kalecl.q., in advising socialist governments, would not have had to bring his
government decision curve" into the analysis. This traces a locus of points of
compromise between investment plans and the public's willigness to acecept restrictions
on high_er living standards. In sum, it represents a shorthand description of the outcome
of the interaction of the economic actions of people versus government, peasants versus
workers, planners versus consumners (Kalecki, 1969, Chs. iii-v), embodying both behavioral
and structural relationships. We shall see the usefulness of this in understanding Chinese
problems, especially when the decision curve itself is reinterpreted according to
struetural analysis.

Lowe's Model Compared to Other Structural Models

l_owe's neat and incisive discussion of how the circular motion of the outputs of
Departments I, Ib, and II fits together (Lowe 1952, pp. 153-55; l.owe, 1955, pp. 594-596
and 610-622) has two aspects: There is first the division of net positive Investment
Eetween't_he thrge sectors affects the overall growth rate, and then there is the
prpductlwty _of investment” (or the reciprocal of the marginal capital-output ratio)
which gletermmes employment and output by interacting with the stipulated investment
allocation to the capital goods sector as a whole. One implication to be drawn from
Lowe's analysis for socialist or planned economies is that if an investment:program is too
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heavily concentrated in Department "la", then, instead of bringing forth future increases
in consumption goods, the plan can end up delaying the increase in consumption
unnecessarily. For example, looms cannot be built without machine tools, but textiles
can't be produced without looms: A balance must be struck; Department "Ia" must nat
squeeze out Department "Ib". We shall now trace out the development of these ideas in

recent writings on planning.

The family of structural growth redels to which Lowe's analysis belongs stretches
back to Marx, Tugan, Rodbertus and Rosa Luxemburg and is a forerunner of much
interesting work on planning for structural change. The underlying force at work here is
the recognition that the extraction of surplus under economic planning is carried out
under constraints. The aim of this family of structural models from Luxemburg through
Lowe to Feldman, Dobb and Ishikawa, has been to. find the required and potential growth
rates, taking into account the impacts of initial conditions and.the relationship between
the strategic sectors while incorporating behaviouristic norms of the production and

management units in industry and agriculture.

The models of Feldman (1929) Mahalanobis (1953, 1955) Dobb (1955, 1960) and S.
Ishikawa (1967) are perhaps closest in spirit to Lowe. Mahalanobis and Feldman {see
Domar, 1957, ch. ix) identify the economy's capacity to supply fixed capital embodying
maodern technology as their major constraint. Dobb, however, allows a break in the
circular flows between departments Ia, Ib, and II by assuming capital goods last forever.
lshikawa {1967) introduces the demand for fixed capital and the supply of wage goods as
limiting factors on growth, but his medel is a mixture of neo-classical theory and a
L owe-type model, in which aggregate production functions of the sectors incorporate the
technical-physical properties of the system, while inter-sectoral output balances are held

rigid.

His analysis brought Lowe close to the theory of economic growth produced for the
Soviet plan by G.A. Feldman in the 1920s {Domar, 1957, Ch. 9) Feldman's model looked at
the trade-off between the increased output of Department H and the net output of
Department I, i.e. Lowe's Ia and Ib. Capital supply was assumed to be the only
constraint on the Soviet economy. Production was independent of consumption, and
consumption levels did not affect the productivity of workers. Feldman assumed no
existing equipment can be transferred from Department I to Department Il due to the
specificity of equipment, so an increase in consumption depends on prior investment in
Lowe's "la" and "Ib". Then, as Domar shows (1957) using incremental capital-output
ratios and a choice variable (which is the share of Department I going to section I itself),
the rate of growth of consumption depends on the past allocation of investment to
Department I. Feldman's rigid assumptions (capital equipment cannot be moved between
sectors ete.), rule out declines in the future level of consumption, which Kalecki
subsequently showed (1969, Ch. B) to.be incorrect, as they underestimated the consumer
sacrifices needed with increased mechanization.

S.G. Strumilin, a leading Soviet planner and one time associate of Feldman
produced models close to those of Feldman and Lowe {Strumilin, 1954, pp. 22-39). While
his main context of was the improvement of the system of "balances" used in Soviet
planning and the use of Marx's two departments with a Lowe-type connection between
them, he purported to show that to enable the output of consumer goods to grow annually
by 10 per cent over the base year, the output of capital goods had to inerease by as much
as 17.8 per cent annually over the base year. The magnitudes used in the table were
close to the "eoncrete structure of Soviet industry in 1950" Like Lowe (1952, p. 142),
Burchhardt (1934, p. 528) and Nurkse (1961, pp. 31-38), Strumilin insisted on relaxing
Marx's assumption that "constant” {fixed and eirculating capital) is turned-over or used-
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up annually, so that columns 1 and 2 of Strumilin's table represent constant capital ag a
stock and a flow respectively. Strumilin also had the growth rate of consumptign

dependent on the previous investment in Department [ as compared to new investment in -

the consumer-goads industry. However, he failed to point out that both an equal (as
between Department I and Department II) and a constant (over time) rate of growth can
be maintained, provided the surplus of capital goods over replacement needs is positive
and provided that there is no change in the capital: net output ratio. In addition,
Strumilin's results rested on a very special assumption that increased "basic material
funds" for Department I come from outside the system, while the same does not apply te
Department . Finally, due to arithmetical error, Strumilin overstated the necesssary
increase in the net output of Department & correction of his figures allows the growth
rates of the two departments to become equal after a year, although it remained true
that to raise the growth rate of consumption, Department I must expand more rapidly
than Department II, given the assumptions of the "structural model™.

A perusal of early experience in Indian planning {Mahalanobis, 1955; Pant, 1959)
also reveals an intense interest in the "engineering” rather than "pure economic" side of
planning - in Lowe's "technical-physical aspects of production", as well as the structural
representation of production. This is especially clear in Professor Mahalanobis! planning
model for India (Mahalanobis, 1953, 1955), and also in Haldane's madification (1955),
Haldane's adaption of Mahalanobis aimed to bring in such objectives as cheap food and
drugs to increase labour efficiency and the need not to push to fast towards development
of Department I in the early stages of a planned economy. Mahalanobis divided the
economy into four sectors: (for the purposes of the Second Indian 5-year Plan): the
investment-goods sector; the factary consumer-goods sector; the household industries
(including agriculture) sector and the services sector. The last three constitute
Department II and the first Departrment I, A "praductivity of investment" reciprocal of
capital-output ratio and a capital-labour ratio were worked out for each sector. The
allocation of investment patterns desired by the Plan was then determined by the initial
conditions (the level of real income and the rate of savings in the initial year) and certain
planmning goals, such as the number of additional workers to be absorbed and the annual
growth rate of real income.

The only problem with Mahalanobis' very practical model was the treatment of the
investment goods sector, which was not distinguished in its compaosition from a
completely integrated sector. Output of the investment goods sector was treated as
equivalent to total net investment, equal to total saving, and was not easily translated
into a simple input-output "circular flaw" model of the kind used by Marx and Lowe,
which had the advantage of bringing out the multi-dimensional structure of an ecenomy
where a sector also receives its rationale from the differentiating characteristics of its
output. It will be recalled here that [Lowe and Burchhardt had insisted on a combined
circular and vertical model, the latter aspect including the flow of inputs, although the
specifically "Austrian" treatment of this was not adopted,.

Comparison of Dobb and Lowe

Dobb's model of economic growth (1955a, 1955b, 1960) seems to have been largely
based on Lowe's approach; in particular it reflects the proposition that ernployment in
the investment industries is determined by the surplus in the consumption sector divided
by the rate aof consumption per capita. But the latter, in Lowe's framework, is variable
while for Dobb it is a parameter. There are some other differences between the two, as
will be indicated. Both, however, bring in the institutional character of the system and
both see specific problems for a planned socialist system, such as avoiding excess
capacity in the machine-tools sector. So Dobb's model (1955, 1960) can usefully be
compared to Lowe's,

191

In his work, Dobb sees the rate of growth of total output a.nd h.ence _the rate of
growth of future consumption levels as governed by the proportion in w:mch current
investment is allocated to the capital goods sector (Marx's "D.epartmenf. ) and to the
consumer goods sector {Marx's "Department II"). In mathematical qotatmn, the g_rowt'h
rate of total income is governed by the formula a/q/q' where 'a' is the proportion of
investment devoted to capital goods industries, q" is the ratio .uf capital equipment to
output in those industries, and q is the average capitalfoutput ratio (Dobb, 1955)..

Dobb argued that increased employment and output in Sector 1 is governed by_ t_he
output of tractors in investment goods (given by empioy_'ment th‘ere and the productivity
of workers).  Abstracting from problems of replacing 'capltal goods, and on the
simplifying assumption of a fixed ratio of cne man/pne machine, he constructs a _mode'l to
yield two relationships sufficient to determine the path of growish by their interaction.
Assuming L, and L; represent labor employed in th'e respective sector, P, ar_1d Py
represent productivity per worker per period measured in com_and tractors respectively,
while W represents the wage rate in corn per period, and S is the surplus per worker,
these two relationships are:

L
1) L, = "TJC’ (P
(2) Lo = LP;

Thus, the first relationship states that employment in the tractor industry depends on
employment in corn, times the difference between the praduct1y1ty of the workgr and his
wage or "surplus". If L; is regarded as measuring the rate of invest ment, and increases
in L., in each period measure the rate of growth, the main factor limiting grow_tr! is the
surplus of wage-goods corn ., This, Dobb believed, corresponds.to the con_dtt;ons of
underdeveloped countries, where the economic limits on construction work are given by
the shortage of wage-goods with which to employ more workers.

The crucial guestion that Dobb put to his model was this: suppose the. choice of
machines involves different degrees of capital intensity and differer:lt capltalfoutput
ratios in industries, what should determine the choice of technique? M™is answer is t.hat,
if the aim is to maximize the rate of growth, a country should choose Fh? technigue
which maximizes LC.(S/W). This implies choosing the technique that maximizes surPIus
product in the corn sector. Dobb believes this is likely ta involve a more merc.ha.mzed
technique than that dictated by the orthodox theory of factor:y proportions. This is not
to say that the "corn™ sector can be mechanized indeﬁnij:ely, since wages rise and reduc_e
the surplus, but it means that mechanization can be carried to the point where P, - W is

maximized.

Dobb's approach appears to have two main advantages, First, it conqeptrates
attention on the effects of technigues (via their effect on labour-productivity) on
investment-potential, and hence on the growth potential of the economy., If the
productivity of labour can be raised in the corn sector, thgre can be a surplus to devote
to investment, and this surpius may be worth paying for in the cqst 9f current labour-
effort. This puts a premium on land reform, the removal of explc_itatlon in agncu}turg,
and the need for more tractor, irrigation, fertilizer and seed inputs. The point is
elementary, but it tends to be overlooked in Western growth madels, which assume that
the rate of investment and the capital-putput ratio are independent, or that they are
linked, in Keynesian fashion, through the savings ratio.

Secondly, Dobb's model concentrates attention on structural relationshi.ps be:tween
different sectors, rather than on the income-expenditure balance which is the
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preaccupation of the Keynesian growth models. In this sense, it approaches Marx's two
department schemes, outlined in the theory of "expanded reproduction” in Volume 2 of
'Capita%. Clearly this is the right focus on attention in a planned econemy. The mope
industrialized a counfry becomes, the more its practicable growth rate will tend to be

limited, not by the size of the subsistence fund, but by the productive capacity of the :
capital-goods sector. It then follows that to devote a large share of investment ta’
enlarging t:.he capacity of the capital-goods sector will contribute more to growth than
the same investment in the consumer-goods sector. But unlike Lowe, Dobb does not
subdivide the capital goods sector, so he cannot effectively analyze the change from one
growth rate is another.

Like Lowe, Dabb's model provides a challenge to models that treat investment and
grqwth as resulting from and being limited by a pre-existing savings fund; a tradition
which also has conservative implications for policy. If the rate of investment must be
kep-t within the “propensity to save" of the community, this is a limiting factor from
which the only escape is to employ the structurally unemployed, using labour-intensive
methods of production to increase capital without prior savings. Such a econclusion is
parallel to that of the "factor proportions” or traditional approach of marginalism, which
Dabb, like L owe, is criticizing.

) Dobb denies that the "saving fund" is the key barrier to growth, since it can
evidently be increased by raising productivity, and thereby enlarging the gap between
output and subsistence. The more fundamsntal "fetters" are the issues raised by Lowe:
structural disproportions. The danger of cycles and the shortage of agricultural surplus
are key problerns in a socialist context. ’

N Yet, Dobb's 1960 work, "An Essay on Economic Growth and Planning” has been
criticized on two grounds: First, the model presented too great a degree of
sin?plification and rigidity. The distribution of labour among employment sectors is
strictly governed by the capacity of the consumer industry to furnish real wages at a pre-
gstabli‘shed rate per man employed while the sharp distinction between 'consumer' and
investment' industries is a particular form of sector aggregation which throws up
exoteric features that the interdependencies of the real world might obliterate. For
e>.:arnp1e, it was suggested that the incorporation of raw-material or fuel-branches (linked
with other sectors by simple ties of proportionality) would confer on Dobb's 'non-
econsumption' sectors a role quite similar to that which was made the exclusive preserve
of thfe consumer industry. By contrast, Lowe's mode! promotes mare room to show the
relations between different parts of the eapital goods sector, Second, Dobb did not draw
oult many of the price relations implicit in his model, or treat the matter of relative
prices in an underdeveloped country seriously enough. What he dealt with was a maze of
agios (investment effectiveness coefficients) and turnover taxes, If he had adopted the
_Lange-—i_erner analysis of socialism he would, it is suggested, have seen the intrinsic
importance of competition-mimicking price ratios. By contrast, in "The Path of
Epommic Growth", Lowe examines the working of prices, and argues that they will
mtht?:' not help, or tend to destablize an economy shifting from one path of growth to
another.

A New Type of Structural Model

Ishikawa's (1967), Chapter 1 achieves a half-way house between a lowe-Feldman-
Mahalanobis type of structural model and the use of marginalist analysis. The analysis is
geared to planning under conditions similar to those of Mahalanebis: a modern sector (X)
and a traditional (A) sector are assumed to exist. Cottage industry, however, is
considered to be negligible, while permanent durability is assumed for the stocks of
capital in the investment-goods subsector and the consumer goods subsector as in Dobb.

s
living standards which induces labour to move from the traditional sector to find work in

the modern sector.

and of capital to output.
traditional sector by using the marginal productivity of labour im agriculture and the
marginal productivity of labour in basic investments.
assurned to depend on its productivity amd also on factors affecting this, such as the
incentives of the working peasants (Ishikawa, 1967, p. 51), the land tenure system, the
appropriate government disbursement of rural subsidies and the willingness of people of
co-operate with the government. Here Ishikawa achieves what Lowe considers desirable;
ie. a mixture of structural conditions for overall economic growth and a favorable
approach to motivation and behaviour by economic agents.
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The assumption is then made {which Japanese experience supports) that the modern
ector must carry on trade with the traditional sector and that there Is a differential in

Now the modern sector is treated, as having fixed proportions of capital to labour
Techrnological change is minimal. Ishikawa analyses the

The supply curve of labour is

In Ishikawa's model the demand for fixed capital in both sectors (including the

infrastructure for the traditional sector), and the supply of wage-goods {partly for those
leaving the traditional sector for the modern) provide outer limits on potential growth.
But the actual growth path is determined by resource flows between the two sectors,
which in turns depends on the marginal productivity of labour in basic investments and
the maginal productivity of labour in current production in the traditional sector. But as
in Lowe, the outputs of the investment goods sector and the consumer goods sector are
determined by the stocks of capital and the capital coefficients, with increments in
output largely proportional to the amount of newly allocated investment goods.

Lowe Compared to Neo-Classical Planning Theory

It has not always been fully appreciated that Lowe's work can apply to both
capitalism and socialism - to the investment cycles of Western industrial societies and to
the planning and also the investment cycles of China, the LISSR or Eastern Europe.

In relation to "dynamics" in this field, two points stand out even in Lowe's very
early analysis. The first is a defence of rigorous theory to explain structural crises,
against the empiricism of some business cycle theorists (Lowe, 1925, quated by Mitchell,
1926a). Lowe's instrumental analysis made explicit something that empiricism and
positivist economics hides: "it is theory which provides the principles by which the
irreducible fullness of reality can be set in order: it is the theory which formulates the
questions which the facts must answer" (Lowe, 1926, p. 367 in Mitchell 1925, p. 59).

The secand point relates to the kind of theory that is to be used for cycles, growth
paths etc. Wesley Mitchell reported on "Dr. A. Lowe's elaborate argument that the
problem of cyclical fluctuations cannot be treated by the "variations method® of pure
economics and calls for a dynamic theory in which the concept of equilibium will be
replaced by the concept of cyclical oscillations™ (Mitchell, 1925, p. 452).

General equilibrium planning theory has advanced somewhat since 1925, and
dynamic issues are now taken seriously. Yet one has only to compare Lowe's works in the
area of "economic growth and planning" with the Theory of Economic Planning by G.
Heal (1973) to see the enormous gap between a methodology rooted in Rodbertus and
Luxemburg and one wholly informed by neo-classical orthdoxy.
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In Heal's work, far example, the stated aim is to “examine, in an analytically

manageable framework, the advantages and disadvantages of alternative patterns of

communiecation between actors in an economic system" (Heal, 1973, p. viii). It is
accepted almost without discussion that decentralized planning will be superior to
central plans, but ideological neutrality is assured by the intention to "examine certain
formal logical problems that are connected with the idea of a planned economy (Heal,

1973, p. ix). Econemic planning is seen to experience the problems of internal planning in’
large corporations (Heal, 1973, p. 2). In theory and practice, planning is characterized by
detailed attention to the productive side of the economy, whilst the requirements and-

preferences of consumers are assumed to be reflected in the objective function.

As a neo-classicist, Heal, like Arrow and Hurwicz finds this unsatisfactory, and like
Fellner and S. Friedman he wants prices and the flow of divisible factors of production to
determine the structure of production by a competitive process. A "tatonnement - like

process” which was used enly for plan implementation in the productive side of the

economy would allow the prices announced by the centre to be baokkeeping prices, but a
central planning board wouid, in representing consumers at the auction, have to consider
their preferences between consumption goods and between work and leisure so that the
amounts of labour individuals would be expected to supply would be identified. But this
wauld only achieve an equilibrium with maximum efficiency if the production functions
in the economy are concave and if any output-bundle the planners regard as satisfactory
will be a convex set (Heal, 1973, p. 92).

What is Lowe's objection to this type of analysis? Since a full instrumental analysis
requires an idea of the structure of production and growth, a notion of change and an
adequate account of the motivation of economic agents, Lowe and the neo-classical
tradition are on a collision course. Lowe whally rejects "dynamic marginalism", which he
thinks not only has a limited vision of the real economic interdependencies of the
economy but also does not meaningfully link these interdependencies to the economic
behaviour being postulated. lLowe also criticized as excessively mechanical cycle
theories which use lags in groups of economic changes, (such as building cycles), to
explain the trade cycle ({.owe, 1926, quoted in Kuznets, 1954, p. 10},

The kind of instrumental analysis sought by Lowe is not available in modern general
equilibrium approaches to planning and growth. There is ne proposition relating ends and
means by specifying motivational forces except that of maximizing econcmic man, a
most limiting concept. There is no social analysis of agents reacting to the trends in the
economy other than in a purely competitive world. There is no discussion of the impact
of the political decisions of government in a way that is really appropriate to a complex
economy. It was precisely these weaknesses which led Lowe to break out of the use of a
concept of the firm as merely a maximizing unit, and to treat the firm as a financial unit
run by a corporate bureaucracy having its own objectives (Lowe, 1965),

Weaknesses in the perspective and analytical apparatus of general-equilibrium type
analysis have their counterpart in the other crucial dimension of instrumental analyses -
the treatment of the realities of the industrial system and its interdependencies. For
example, an important part of these interdependencies is encompassed in the notion of
"external" economies and diseconomies of scale. Meal handles these by introducing extra
commodities and markets (e.g. pure water and water with various degrees of pollution).
It is possible to assume certain goods must be used in proportions that are constant, or at
least given ance the scale of operation is known (Heal, 1973, p. 337). Thus constant
proportions between capital stocks may be imposed by the requirements of technoloqgy.
But a thorough examination of indivisibilites in production is of interest in a model which
praceeds with high assumed elasticities of substitution. Hence, the situation depicted by
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i i does not get treatment: the
b (1951, p. 58), one very typical in a planned economy, . _
D;t;;ence of’ .{)arge indivisible units where "a& modern mtegrat_eq heavy industry unit iucr;
gs steel furnaces, coking plant and chemical works, contalning & ?omplex netwaork o
joint-demand and joint-supply relationships” is the normal order of things.

Lowe, on the other hand, makes contributions of a kind that could rarely come from
a Heal-Arrow-Hurwicz type of analysis; specifically:

(i) a stress of the indivisibility and specificity of capital equipment;

(ii) a three-sector "snapshot" of the economy and a study of dynamic flow between
the sectors;

(iii) the strategic importance of the machine-building ‘industry & %ey part of
Department Ia in the plamning process, and in the path of growth.

i he Feldman model, l.owe's model produces a perspective and a conclusion
that i;- 1ala(rllete::gDnistic to the "fac;or proportions” analytical backb.one of orthodpx leac?jno‘rg;ti
theory:s it conceives of the major constraint to growth in the technical-p gm !
properties of the system and the capability of the econum'y_tu _produce mveslmer:ln
goods. Let us now turn briefly to a case study: that of explaining investment cyeles |

China in the last two decades.

Structural Imbalance and Investment Cycles in Social Economies: The Chinese Case

Lowe's stress on indivisibility and gestation lags €l952, PP- 152-53;_19.55, p. 605-%)
suggests the possibility of investment cycles, even in a pie_mned somahst. ecopor;y},r,
because periods of acceleration of the capital goods sector will lead to tensions in the

vertical flows involving material supply.

ion to Lowe's Departments Ia, Ib and I, China's pla:_'lning record is briefly as
follou}:: I‘eDita‘??jartmenl: Ia increal?sed its weight in total industry, going fmrrhli:ﬁ per C{aggza)n
1952 to 17.3 per cent in 1965 and 27.7 per cent at the death of Maod&‘é i alwa, h m;
After a period of confusion, earthquake reconst.ructmn, and uncontrolled developrmen !
the construction sector and Department la dunng_, 1976-78, a new course was aanoutnctﬁe
in late 1978, under which heavy industry expansion was cut back., If one looks a

Chinese statistics for this period they indicate.

(a) A drop in the growth rate of heavy industry from 7.7% in 1979 to 1,4% in 1980;

(b) An increase in the growth rate of light industry from 9.6% in 1979 to 18.4% in
1980; :

i ed by the national budget was 28,100 million yuan, a de_crease
© ér}vzrir;‘l;nigron\;;md \Zfith 1979, Of the total investment, the'proportlio? foé'
costs of non-productive assets to meet the needs of the pe:_)ples materia ant
cultural life rose from 27% in 1979 to 33.7% in 1980, of which ‘the mve.strpeat
in housing construction went up from 14.8% in 1979 to 20% while that in lig

industry increased from 6.4% in 1979 to 9.1%.

i i i j t is not only the major task

According to Chinese statements, economie read]gstmen :
for the Three-\g’ear Programme of Readjustment but will be the central task_ of the.51x§h
Five-Year Plan (1981-85). What was the major cause of the new allacation policy in
China between Departments I and [I? Recall Lowe's warning that failure to keep the
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departments in step will cause output fluctuations. This suggests that China, with jtg
natorious imbalances between sectors, and swings in investment rates, has experienced
investment cycles of the Lowe type. When applied to socialist political economy the
essence of a Lowe-based analysis is that an investment programme should not be tog
heavily concentrated in the machine-tools sector, for instead of the expected increases
in consumption goaods, the plan can end up delaying consumption.

Behind this are a number of key points about the structure of production which are
highly relevant to China's last decade. As Lowe reminds us the technical specificity of
production of a given stock of capital represents a key planning problem, because it
affects the adjustment processes through which capital formation occurs - the links
between successive stages of growth. Lowe also hinted that a combination of
indivisibilities, "over-shoot" with regard to the annual rates of capital accurmulation, and
gestation lags might produce investment cycles in both socialist and capitalist
economies, again due to the technical-physical properties of the industrial system,

What has been the course of the Chinese experience? The appended Tables 1-3
suggest that a socialist investment cycle rooted in production structure, but overlaid
with a political trade cycle, has been operating in China over the last thirty years.
Eastern European experience, notably, Yugeoslavia (Bauer, 1978; Roos 1976) suggests that
the following can be responsible far such a cyeles {a) spurts and starts in the volume of
new, incomplete and finished construction; (b) the responses of the government decision
curve: reductions in the investment rate because the trade-off between aceumulation
and consumption has become too severe, fallowed by new political decisions to go for
higher economic growth involving high investment rates.

This is a kind of paolitical trade cycle in a socialist context. Both {(a) and {b) are a
result of optimism usually following a good harvest or trade surplus and lack of
coordination in investment plamning. The first is also due to the fact that uneven
finishing rates in consumption causes later "bunching" as projects may come on stream
together. This allows a drop in the necessary accumulation rate but eventually this is
again accelrated by top decision-makers and the cycle starts again.

It would seem that both types of causation have operated in China over the last two
decades. Xu Dixin (1982) has stated that China suffered both from a rash of non-
effective "political" investment projects and from lack of analysis of investment involved
in construction lags, gestation delays etc. He referred as well to the dangers of
constructing a plan just after a successful harvest, as leading to the danger of a political
investment boom being set in train. The years 1979 and 1980 were particularly difficult
for China; wage increases and bonuses exceeded the plan, budget deficits were increasing
and yet investment in basic construction work was not cut back. Yet LLowe-type
structural disproportions were in evidence even earlier. The relative weight of machine-
building industrial activity in total industrial output had risen from 11.4 per cent in 1952,
to 17.3% in 1965 and 27.7% in 1975 - among the highest ratios of all the developing
countries (Ishikawa, 1982).

These changes appear to reflect the impact of Sovist technology and its diffusion.
This set off waves of construction as the Chinese copied and modified Soviet industrial
technologies of 1940s and 1960 vintages. More waves of technology imports in 1962-65
and 1973-76 also played a role, and may have raised the level of the cycle once embodied
in new plant (Ishikawa, 1982),

Political events such as the "L.eap Forward" and the "Cultural Revolution", plus the
objective structural constraints posed by overshoot of some sorts of cnstruction (not
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necessarily all: for example, labor-power campaigns for rural infrastrgcturz? may have
been highly effective) explain the wide fluctuations shown i.n Tqble 1, dzstortir}g the two
cycles set off by construction. These factors caused two significant troughs in 1960-63
and 1965-69, Moreover, the restraints imposed by problems of adjustment of
Departrments Ia, Ib and II in the Chinese case were, in the past, uniy partly overcome by
imports which had only a limited effect in the key Chinese economic sectors. Foodstuf:fs
in 1959 had been almost a zero percentage of imports, but rose to 31% in 1961, 38% in

*1964 and stayed at about 20% in 1969-79. To pay for this, investment effort was

increasingly shifted to the export of oil. One can see that the political cycle, super
imposed on the factors mentioned above, and the limited "escape from pressure" via
imports will explain the severity of the Chinese cycle.

What Kind of Cycle

What happened in the Chinese cycles portrayed in Figure 1 can be explained by a
building cycle, a Kuznets wave or a Lowe-type mechanism. The building cycle is a
fifteen to eighteen years cycle linked to housing and construction activity changes
(Mitchell, 1926). Peaks of building activity in American cycles antedated by a few years
the depressions of the 1870s, 1820 and 1930s. It is, like a Juglar, a "major” cycle which
embraces investment trends in buildings, roads, railways and socme non-building
construction work, Spiethoff blamed the lack of capital occasioned by previous over-
expansion of residential buildings and public utilities with long gestation periods for the

FIGURE 1

THE CHINESE INVESTMENT AND OUTPUT CYCLE 1950-1980

¥ : national income G : food gralm output
A 1 agricultural output M{T) : total industry output
M(2) : light industry output M{1l) : heavy industry output

Source: Ishikawa, 1982, (in Japanese)
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trade cycle itself. The Kuznets cycle (Kuznets 1930) originally arose from a recognition
of similar 20-year cycles, which includes transport, six building-transport cycles have
been identified (Isard, 1962) in recent (LS. economic history as being linked to
population/immigration changes, canal construction, railway expansion and, finally,
highway construction for the automobile age.

What would be the advantage of using a Lowe-model? Theorists who have .
explained the building cycle, like A.F. Burns and Wesley Mitchell have said little about"z
incentives. Yet a capitalist construction cycle will clearly be different from a socialist
one: the former will depend on fluctuations in rents and banking finance and the time it
takes to recruit builders and skilled workers. The latter depends on plannsrs’ and
politicians' preferences and resistance by workers and peasants to the threat to their
consumption posed by very high rates of state construction.

Lowe (1926) gave reasons for rejecting explanations of cycles based mainly on lags
of one group of indicators. To assume varying time-spans for the reaction of separate
categories af agents in the accumulation and production process simply destroy general
interdependence. If such variation in reaction time really creates costly cycles, Why
didn't they learn to coordinate their reactions better? This sort of analysis is not able te
integrate motivation and interaction of economic agents.

Lowe's discussion emphasized the shifting of resources between the sectors, and
this can help to explain the fluctuations, Economists associated with the Yugoslav
Federal Planning Institute (Stojanovic and Cobelic, 1964} with Czeckoslovak economic
plans (Goldman, 1964) and with Hungarian planning (Bauer, 1978) all linked investment
eycles to: (D) fluctuations occasioned by the bunching of replacement needs for
indivisible and specific industrial plants; (ii) gestation lags of a capital stock of uneven
age profile; (iii) political decisions affecting the shape of the "government decision
curve" (Kalecki, 1968, p. 49). Yet behind these general causes of socialist investment
cycles were aspects of the circular flow between departments and the vertical imput
flows within departments highlighted by Lowe: a move of the "government decision
curve" is a shift of rescurces from Department Ia to Departments I and [I. Chinese
investment cycles continued throughout the 1960s and 1970s despite a moderation of
economic growth targets, so that the cycles were not mere corrections to forced-draft
industrialization, This is now thought to be a result of simultaneous starting of new
physical projects rather than investments "coming on stream"™ at some times and not
others (itself a factor in eyeles noted by Lowe), or with an acceleration of output in
Department 1. This may have been reinforced by some pressure of an aceelerated rhythm
of output in Department I on the material input supplies (Bauer, 1978, p. 250}, in the
ways shown by Lowe (1952, p. 146, 150); economic branches producing "end" products can
expand more easily than raw materials sectors located in Ib and 1. '

Concluding Remarks

The kind of work done by Lowe as early as the late 1920s should really have been
forthcoming in the USSR in the period 1930-1953 as this corpus of ideas corresponds to
what we now know to be the behaviour of key variables and the dynamic sectors of
production. A start had been made by Bazarov, Kovalevsky, Feldman and Graman.
(Kaufman (1953); Miller (1953); Jasny, (1972) Ch. 5, 6, 7, and 10). It was interrupted by
Stalin's view that "our Soviet plans are not playing with funny figures - they are
instructions. Action to remove the Mensheviks, (Groman and Bazarov) and the non-
Mensheviks, (Kovalevsky and Feldman) followed, and “structural models of production"
were halted.
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While critical of economic determinism to the detriment of social and individual
hehaviour in the political superstructure (perhaps a result of observing the Nazi Party),
Lowe's writings are part of a family of Marxian-inspired growth maodels. One important
qualification to this bold statement is that Lowe examines how networks of input-output
and circular flows between sectors are generated. His emphasis is not only on the
properties of his networks, but on the evolutionary theory linking the feedback process to
human and social systems. Chapter 11 of "On Economic Knowledge" (1965) reflects
Lowe's view of the problem. Industrial technolegy poses the need for a "Political
Economics" which can use "instrumental analysis™ linking ends with the postulated
required means. Equilibrium will partly be the result of the transformation of inputs into
a suitable set of outputs which agree with some postulated basket of consumer goods
(Lowe, 1965, p. 267) but dynamic equilibrium involves more than a tripartite sectoral
division of the system and a distribution of inputs over the three sectors so as to assure a
constant output of capital goods and consumer goods over time. It involves a time
profile of change, different paths and what Lowe {1965, p. 259, 273, 293) calls "forces".
"Force analysis" study behaviour and motivations when dominated by "social
relations". This seerns to imply that relations between product prices, wage-rates,
surplus product and its distribution depend on "forces" including in particular the
motivation of economic agents. Lowe stressed that structural change and technical
change-overs must be introduced not as dummies but as real life actors, so that
technological determinism is avoided.

The place of Lowe in the line of economic thought dating back to the Tableau
Economique is perhaps a final question. My hypothesis is that two lines of development
have occurred; first, there is the Quesnay - Marx - Lowe - Leontiev tradition, which
emphasizes certain prablems ef structural growth of a disaggregated kind. A second line
of development is the Quesnay - Ricardo - Marx - Dmitriev - Sraffa tradition which
emphasizes the distribution of surplus by means of a uniform rate of profit with the use
of an average or standard industry. When Lowe discusses input flows he comes close to
this group, (Nell's Appendix to Lowe, 1976).

Both of these "lines of economic thought" and Adolph Lowe's work undermine the
role of general equilibrium analysis in economic planning. A comparison between Lowe
{1976} and G.M. Heal (1973) reveals a world apart. In the latter, alternative plans are
examined as "ideclogically neutral" logical problems of general equilibrium; Lowe, on the
other hand, utilizes a series of insights that have proven their relevance and usefulness to
develop a theory which is designed to guide practice.
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