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LOWE, DOBB AND HICKS

Joseph Halevi™

INTRODUCTION .

John Hicks coined the term “traverse” in his book Capital and Growth to describe
the process of transition from one equilibrium growth path to another. A structural
approch to this transition raises the question of whether the several sectors of the whole
economy behave in a synchronic or a-synchronic manner.

This question was raised and discussed more than a decade before the publication of
Hicks' work in two remarkable articles written by Adolph Lowe. These articles were
themselves the continuation of theoretical and empirical research conducted by the
author at the University of Kiel in Germany in the 1920s. Mare recently, the ideas
contained in those writings were brought together in a fully fledged theory of
discontinuous growth in a book which Lowe titled "The Path of Economic Growth."

The basic structure of Lowe's approach is to represent the economy in terms of
reproduction conditions, which is a marked departure from the theory of factor
proportions. In his early writings and in the first part of the book, Lowe sets out a
stationary model and asks what must happen for such an economy to absorb a sudden
increase in the labour force. This question represents the simplest formulation of the
traverse problem, which will be discussed in the next section.

Lowe's 1955 monograph was of crucial importance for Dobb's theary of planned
growth for underdeveloped countries, today known as the Dobb-Sen model. (Dobb 1360,
Sen, 1960), Yet, the way in which Dobb used Lowe's model raises the issue of the links
between choice of techniques and structural proportions. This matter is discussed in the
third ssction of this paper where it will be arqued that intersectoral relations condition
the very choice of techniques. Because of the similarities between the Dobb and Hicks
models with respect to reproduction conditions, the latter will also be analysed in that
section.

CHANGE OF COEFFICIENTS AND STRUCTURAL PROPORTIONS,

Lowe's 1955 paper presented a model based on strict circularity and flexible
specificity of production. The strict circularity condition is necessary in order to
account for the intersectoral input output relations of the system, which determine the
way in which the economy reproduces itself. In this context Lowe identifies the machine
tool sector as that branch of the economy which can reproduce itself as well as produce
machines for different uses. Hence in addition to themselves machine tools produce cap-
ital goods which can only be installed in the consumption goods sector. Flexible
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speciﬁcity arises from the dual utilisation of machine tools and from the single use of -
the machine designed for the consumption sector. To anticipate a point which will be -

made in the next sectian, the above mentioned type of specificity is required in order tn

keep the picture of economic activity as a circular process; ie. if every capital good were

specific the only sequence paossible would be linear, with no structural feedback.

The basic model starts from the assumption that the system is in a stationary state
and it can be formalized as follows. Let K, K1 K, be the capital equipment in the
machine tool, investment and consumption good sectors, respectively. The stocks K
and .K are physically homogenous and K_, which is the result of the output generated by
K'l’ is heterogenous vis a vis the rest of fre capital stock since it can produce only items
of consumption. Each sector is vertically integrated, i.e., it produces its own raw
materials. Mareover, the output of each sector consists of only one type of commodity,
s0 that, for instance, the consumpticn good can be represented as corn, and the
investment good as tractors, while machine tools constitute the equipment necessary to
produce tractors as well as the means of production which are needed to reproduce those
machine tools themselves.,

) let 2 B Y be the_ output coefficlents of the capital stock in each sector, u the
uniform rate of depreciation, M, I, Z the respective outputs and a, b, ¢ the labour

coefficients for each unit of output in the respective sectors. Under stationary

conditions we have:
1 - =
) M aKm U(Km + KI)

2 I= SKT = uKz

z{aM + bl * cZ) = (y/u} I

(3 Z=vK,

The per capita rate of consumption is z defined in Sraffian terms, i.e. as being above
subsistence.

The same structural relations would hold in the case of a uniformiy growing
economy, provided we add the increments in K, Ky and K, to eqgs. (1) and (2). Given the
coefficients of production, if the economy experiences érowth the rate of per capita
cansumption z will be lower than in eq. (3). Hence the state of the econamy described by
egs (l_), (2) and (3) corresponds exactly to what the late Joan Robinson termed a state of
b.llS.S; in this situation there is no longer any objective need for capital accumulation. {A
similar line of thought is inherent in Keynes' recommendation that capital goods be made
s0 abundant that the marginal efficiency of capital is reduced to zero, which leads to the
disappearance of a rate of return on accumulated wealth.)

From egs. (1) and (2) it is inferred that:

@) M=gq-= Uo. implying: dg<o; dg < o
do -a%

G 71 - cz) = am+ bl

4

Equation (5) formed the basis for Dobb's analysis of the choice of techniques in a
planned developing econormy. It states that employment in the investment industries is
determined by the surplus in the consumption sector, divided by the per capita rate of
consumption z. A lower z, however, does not increase aM+bl ipso factg, but rather
creates the conditions for such an expansion because a smaller proportion of machine
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tools has to be allocated for the production of equipment-producing means of
consumption.

The expression for the rate of per capita consumption now taken as the dependent
variable, reads:
©) zZ = X ; where: y/u=x
agtb+cx

In L.owe's tightly integrated structural framework 2 is always a dependent variable,
whereas it is a parameter for Dobb, Hence, while Dobb used Lowe's model as the
starting point of his analysis, the change in the assumption about z led Dobb to modify
implicitly Lowe's basic approach.

From equation {6) it follows that z is positively related to.changes in the production
coefficients and negatively related to changes in labour coefficients. Yet if, for
instance, there is a fall in labour coefficients, only the increase in z will prevent the
problem of effective demand for consumption and then capital goods from making its
appearance, but it will not prevent the emergence of unemployment. Equipment is fully
utilised in a technical sense and the increase in the rate of per capita consumption
assures that no shortage of demand for consumers' goods exists, which in turn guarantees
no deficit in the demand for capital goods. MNevertheless, there is unemployment. The
problem of the traverse hegins here with the question of how to absarb the unemployed.

Clearly, the preceeding question is of a social rather than strictly economic
nature. The system, as such, is in equilibrium in the goods market and therefore there
are no economic forces at work to alter the investment process. It should be stressed
that an economy of this kind is not capitalistie since all the productivity increment (fall
in labour coefficients) goss into higher wages. The model of the economy is closer to
that of a cooperative-Kibbutz in which collective labour works side by side with hired
wage labour, but it is the former that enjoys most of the fruits of technological

advances.

The assumption of a Kibbutz type of cooperative economy provides a useful basis
for the study of the traverse under stationary conditions. It is possible to postulate that,
as equipment wears out, its replacement will display lower labour coefficients but
unchanged output coefficients. The process is carried out until ali equipment is recast,
after which every unit of replacement equipment has the same labour coefficient as the
correspanding machinery going out of use, If, for the simplicity, we assume labour
coefficients to change only in the two investment goods sectors, the size of the labour
force in the consumption qoods industry is unaffected. From equation (3) we see that the
amount of labour discharged when recasting ends is:

7N U=T1 b-b* + g (a-a*) ; where U is unemployment,
where a* and b* are the new coefficients

. Once recasting is completed and the system settles at the new coefficients a® and
b", unemployment is equivalent to an exogeneous one-time increase in the supply of
labour to an otherwise fully employed system.

The main obstacle to the absorption of unemployment lies in the division of the
labour farce between cooperative members and hired workers since it is from within the
latter group that unemployment arises. From a structural point of view the terminal
equilibrium conditions for the traverse process are, however, already known., The
proportions between the sectors, after absorption is completed, remain exactly the same
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in all the three equilibrium paositions. This is not difficult to verify; given the output '

coefficients, the ratios M/I and I/Z must be the same in all three cases (see equations (6
and (2)). The traverse process consists therefore in raising the capital stock K

producing machine tools to the new equilibrium determined by the percentage increase m :

the employable labour force; i.e. by UfE. Having reached its new required level K

the l:nachine toal sector will devote all its net output to building up the capital stockrpn
the .mtermediate sector. As the latter sector's equipment attains K 1o ib will set in
mation the process by which machinery in the consumption goods sector will be lifted to
l;(n g.z Once all the three sectors have come ta the terminal position of full employment

ero rate of aceumulation, the rate of per capita consumption z will equal the rate

prevailing when recasting was completed. (See equations (6) and (7).)

Thl? obstacles arise from the fact that, in so far as the community is divided into
cooperative members, who therefore own the means of production and make decisions
about _them, and wage labour, it may not be convenient for owners to undergo the
hardship of e.xpfanding the stock of capital in order to absorb redundant workers. To raise
Km to K it is necessary to withhold a part or all of replacement equipment geing to
Ky. The new level of the capital stock in the machine tool sector will bes

(8  K¥, = M{l + 1[1-u*s(a-u)1}; where § is the coefficient of nonreplace-
o ment of capital stock Kr-

As a consequence, the stock of equipment Ky shrinks by su , causing a transfer of
}abour frqm the intermediate to the machine tool sector.” Likewise, the stock of capital
installed in thu_a consumption goods sector will decline in the wake of the shrinkage of its
source of equipment. It follows that the supply of consumption goods will also decline
while the economy is set on a path of expansion for both capital and employment.

_ If we assume that the construction period of every unit of equipment is one time
unit, then thts increase in employment will take place ahead of the recovery in the output
of consumption goods, which causes a fall in z relative to its level at the end of the
recasting ‘phase. Indeed, during the whole transition period z will remain below that
level. Mareover, any significant fall over time of the labour coefficients increases the
pressure on the machine tool seetor if surplus labour is to be remployed.

Tw.o cases can be identified out. The first relates to the possibility of raising K
to K\ in j_ust one period by withholding replacement of Ky altogether. This means that
the coefficlent in equation (8) is equal to one. The second case arises when K . cannot
be at-tamed in t':he single period even when & = 1, Strictly speaking, the p?ssibility
remains of mobilizing part of the equipment which comprises the stock Ki {which is
hompger?ous with Km), to bring K to its new required level. Yet this option implies a
dechpe in replacement equipmentr?lowing to the consumption sector, which will cause a
drastic and sudden contraction of consumption goods output.

Ir! all the cases considered above those who control the means of production face
the option of ei.ther going through a period of reduced consumption in erder to expand the
stock of machinery necessary to absorb the unemployed, or foregoing a part of their
eurrent confumption by diverting it in exchange for "unskilled" services to the
unemployed.

) In the above framework redundant labour cannot be reabsorbed via a fall in wages.
Equtp.ment and labour remain in a strict relation of complementarity even when labour
coefficients change. This change is brought about by the installation of new machinery
as the old is worn out, so that the economy gradually moves from one degree of
complementarity to another but cannot move back and forth without continually
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restructuring its equipment. If wages were to remain unchanged by the end of the
recasting period, the unemployment caused by the fall in labour coefficients would
become waorsened as a result of the lack of effective demand for consumption goods.
This propuosition would be true a fortiori if unemployment had led to a fall in wages.

DOBB AND HICKS.

Maurice Dobb made use of Lowe's stationary model not to analyse the process of
traverse but to discuss the question of the choice of techniques under planned
development. His main objective was to argue against the theory of factor proportions.
This was done by simply postulating that the wage rate will not fall to zerc even with an
unlimited supply of labour; more specifically, the minimum subsistence wage in industry
pannot be the same as in the agricultural sector. Maoreover, if the supply of
consumption goods is inelastic because of the limited production capacity of the
industrial sector, the rate of per capita consumption of the industrial workers, (i.e. what
we called z)} will in fact become a parameter. From equation (5) we see that if Z and z
are given the only way to expand M and I is ta chose a technique of production which
lowers the labour coefficients a and b.

The three sector division is used by Dobb to discuss the case in which all
investment effort is put into the self expansion of the machine tools sector, which isa
process that implies a gradual absorption of Kj by K {they are homogeneaus so that K
can be shifted to the machine tool sector). Given the limited supply of consumption
goods the expansion of investment cannot take place except in the above mentioned
way. For z to remain constant under conditions of a given flow of consumption goods Z,
the shift in employment must occur only within the investment sector; that is, it would
occur through absorption of workers and equipment in the I sector by the M sector, since
any withdrawal of labour from the consumption goods sector will reduce the flow of
putput. The subdivision of the investment sector into two branches therefaore becomes
necessary in order to account for the distribution of the labour force changes.

Dobb's analysis rests on the assumption that capital goods last forever; the
circularity of production is thus broken since the relation between the output of capital
goods and replacement requirements disappears. If ecircularity is maintained, the rate of
per capita consumption z again becomes dependent variable. Any shift in the
composition of capital stock away from Kj and toward K, will reduce the rate at which I
tlows into Z, negatively affecting the rate of per capita consumption. If Dobb's
hypothesis about K; being progressively drawn into K, were to be applied under
conditions of circularity, the outcome would be to halt replacement investment in the
consumption sector, with a consequent shrinkage in K, and an inevitable fall in Z.

We have thus arrived at exactly the same c¢onclusion as the previous section, in
which a change in the labour coefficients generated surplus labour, requiring
intersectoral shifts with temporarily lower real wages in order to reabsorb redundant
labour. The difference consists in the degree of development of the economy under
consideration. In the previous case the starting point was already " a state of bliss,"
whereas now the constraint on productive "capacity is & major obstacle to the
attainment. Within a framewark of circular preduction, the problem which predominates
is the maximum length of time during which a fall in the supply of consumption goods is
compatible with the diversion of investment toward the machine tool sector. It foliows
that the dynamics of structural proportions determines the type of technique in use since
these occur only through changes in the composition of investment.

We have seen that Dobb used the basic elements of Lowe's scheme to build a model
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in which accumulation is based on a technique of production which does not increase
employment in a degree which affecis the rate of per capita consumption of the
employed population. This treatment capital goods as having limits an infinite lifetime
and flexible form the structural analysis to considering only the the composition of the
labour force, which greatly reduces the importance of intersectoral proportions with
respect to the choice of techniques. However, Dobb's effort does correspond to an
objective economic problem, that of guiding accumul,ftion in countries which cannot
"afford" it because of their limited productive capacity.

In chapter 16 of Capital and Grewth, John Hicks presents a model which, like

Dobb's, assumes equipment of infinite life but, unlike Dobb's, makes the growth rate

depends exclusively on the growth rate of population. The economy achieves a quasi
state of bliss. Accumulation has to provide the whole labour force with the means of
production necessary to maintain full employment. The problem of the traverse thus
arises whenever there is a change in the growth rate of the labour force, since the output
of machinery must be just enough to absorh the additional workers.

If, to use an expression employed by Hicks, the "Principle of Variation" is assumed
to be the central tenet in economics, the question of the traverse would not even arise,
nor would the problem of intersectoral proportions. As Hicks wrote in 1932: "The
marginal productivity theory assumes that a change in the relative prices of the factors
will always be followed by some change in the quantities of the factors employed, that is
to say, it assumes that technical methods are freely variable. For if that is not the case,
it will be impossible to reorganise a business effectively with one unit less of one factor
but with the same quantity of the others." (Hicks, 1932, p. 80). Fixed coefficients of
production highlight the fact that the economy is stuck with a given set of equipment
geared to definite uses, so that changes can take place only through gross investment.
Thus, when Hicks cast his argument in terms of a two sector fixed coefficients model,
(explicitly acknowledging that when it comes to the utilization of equipment fixity
prevails over flexibility) it marks an important change in assumptions used to analyze the
economic-activity,

In relation to Lowe's system, Hicks's procedure can be assessed, as far as
reproduction is concerned, on lines similar to those followed in the discussion of Dobb's
approach. The assumption that equipment is of infinite durability is even less legitimate
than in Dobb's case. In the latter there is a specifically defined historical cireumstance
in countries in which growth eannot be facilitated by lowering the already meager
consumption standards. This explains Dobb's penchant for a model in which higher
accumulation is compatible with a technique of production which is not based on still
lower rates of consumption. In contrast, Hicks excludes any historical specificity from
his model. The mission of reproduction is therefore particularly serious.

Marx defined reproduction in the following terms: "The conditions of production are
also those of reproduction. No society can go on producing, in other words, no society
can reproduce, unless it constantly reconverts a part of its products into means of
production, or elements of fresh products. (...) Hence a definite portion of each year's
product belongs to the domain of production. Destined for productive consumption from
the very first, this portion exists, for the most part, in the shape of articles totally
unfitted for individual consumption." (Marx, 1977, V. 1, p. 531).

The implications of the absence of circular reproduction emerge in a strikingly
clear manner when Hicks's assumption of equipment of infinite durability is applied to
Lowe's model under conditions of zero growth. The capital stock in the two investment
sectors would be zero in this case, the only equipment in operation being that installed in
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the consumption goods sector. Such equipment is absolutely specific in the model, which

. means that the system is totally incapable of responding to an exogeneous increase in the

i i f capital stock, since

ly of labour. No machinery could be usec_! for the_ expansion o
:}L:ggey would not be any equipment technically fitted to perform a process of
eproduction. By the same token the economy would not possess any means to account
io? technical change {in the previous section technical change was caused by replacement

equipment emboyding lower labour coefficients).

Strictly speaking this problem does not arise _in Hicks's framework bec.:a;;lse tr;]ls
model is based on one homogenous capital good \fvhn?h can be a[quated to e‘lt er : 'i
capital or the consumption goods sector. Henee with infinite duralyhty of eq‘mp[men dl
ts always possible to switch part of the latter bac_k to the Pro_ductlon r?rfhcapliia goo j
However, in this way structural constraints are wrtually.ehmmat_ed. ! eﬂon yfslerécu:
obstacle to an adjustment process comes from 80 large an increase m_the infiux o A al 0t
that a backward switch to the production of capital goods would require a fall in the rate
of per capita consumption below subsistence.

The above considerations help put Hicks's model and‘t.he shorthnmings of his
treatment of the traverse into perspective. For Hicks, transition .to a hl'gher orhlozver
rate of growth and equilibrium is dependent Dn_thei wm.'kforce machine .r_atm's of t 3 fwlnl
sectors. Given a change in the rate of population increase, full utilization emcE tl:]
employment are maintained and the growth rate of capital sta?ck converges towar tsh ?c
new growth rate (determined by the increase or decrease in t.he rate ofl grow me?}t
papulation). Hence, at the beginning of each period the proportion of total equip "t
allocated to each sector must be such that the total capital stock e:rnpioys the to al
labour force, even if the latter has increased, more slowly or more gquickly than capita
equipment relative to the previous period. We can, therefors, write:

(9) [Nkvt + NZ (1-Vt)} (I'H”) = {Nkvt_l + NZ (1—Vt_1)] (1+g)’ Y‘?ég

and N_ are the number of workers per machine in th? capital :':md
consu:'n\";g;; I;cifods sectzors respectively; v is the share of capital stock_lnlthe _capltaé
goods sector over total capital stoek; r and g are the growth rate of capital equipmen
and of population.

Equation (9) states the condition necessary to maintain full employment where the
unknown is v, i.e. the new distribution of eguipment between the two sectors. It is clear

that a solution for (9) requires that Ny # N, sinces

N1+ ) N

Z
10) vy = Vi AT+ T

Frem equation (10) it follows that successive changes in r will cause it to converge
to g as long as Ny, - N, > 0, i.e. as long as tht_e machinery in the gapntal ggois sectar
employs more workers tfan that of the consumption goods sector. This .res:iit 1sd'n0twn a:
the "capital intensity theorem" on which the smoothness of Hicks's adjustmen

mechanism depends.

This result is essentially non-economic because .1t r-nakes the entire investment
process a passive by-product of the technological specifications of the model. Morgtnhver,
the most plausible case, specifically, that an already fully emp!oyed- economy w; thni
spare capacity cannot absorb an increment to the labour force in ez(cr:a.ss tﬂ ea
compatible with the growth rate of equipment, can only be dealt with within the very
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special case of uniform worker machine ratios. In fact, from equation (9) it follows that.
if Nk = N, the equation can be satisfied only for r = g, which means that the mode}-

economy cannot cope smoothly with a divergence between the rate of growth of capital

stock and labour. This situation should be considered as an important, if not general
case, though, it is paradexically brought to light anly when the labour-machine ratios are

uniform in Hicks's framework.

The following observations can therefore be made: By elimipating reproduction (a)

Hicks' model obliterates the constraints arising from the technical compaosition of

capital. (b) At the same time It gets hogged down in a series of special cases arising
from the relative labour machine ratios in the two sectors. The latter is the maost
interesting case because it implies that the economy cannot adjust immediately although
it does not preclude adjustment in the future.

The formidable assumption of one physically homogenous machine able to produce
everything, with different labour coefficients according to the sector in which it is put to
wark, lies at the heart of the ambiguities of Hicks's construction. Is it possible to build a
model in which the mechanism aof adjustment does not depend on whether the worker
machine ratio is greater, smaller or equal to that of the other sector? If the answer is
affirmative, then the dynamics of investment is free from technological determinism,
while the amount of investment is conditioned by the structural composition of
equipment prevailing at any one time. Lowe's model supplies the answer te this problem
although he did not specifically tackle the Hicksian formulation of the traverse.

In Lowe's madel it is absolutely lagitimate to assume that M, the output of machine
tools, has only one type of labour-machine coefficient. In point of fact, M is physically
homogenous and is either used to reproduce itself and/or produce I, the equipment going
to form the capital stock in the consumption goods sector. Hence it is legitimate to
conclude that each of the identical machines will employ a given crew; likewise each unit
of I, physically different from M, will employ a given crew, numerically different from
the crew. operating M. Since the integral of past M, net of wear and tear, represents the
stocks (K + Kp) and since the integral of past net I is the stack K, it follows that the
argumentrﬂulds true also for (K, + Ky = Ky) and for Ko

This means that in Lowe's framework an equation like {9) in the Hicksian case, is
necessarily an inequality (except when r=q) indepegndently of whether the crew operating
Ky is equal or unequal to the erew operating K.~ A difference in the labour-machine
ratios is not relevant to the system's structural response to an exogenous variation in the
growth rate of the labour force in a two sector model. As a consequence, if growth of
the labour force declines, unused capacity is bound to appear; in this case the
employment capacity of equipment is greater than the total available labour force.
Conversely, an increase in the growth rate will make unemployment unavoidable since
the employment capacity of machines falls short of the available workfarce. The same
argument can he applied to technical progress because, as we have seen in the section
discussing the basic stationary model, technical progress of a labour saving type can be
reduced to an exogenous increase in the labour force.

The transition to a new equilibrium depends exclusively on the institutional
characteristics of the system. In the case of a fall in the growth rate of the labour
force, excess capacity can lead ko a further fall in investment and employment if the
economy is a capitalist demand determined economy. In a socialist system, by contrast,
the central policy issue would be how to distribute the amount of unused capacity with
the objective of avoiding a situation of capital dealth in subsequent period, a situation
which can arise from the concentratien of unused capacity exclusively in the machine

165

tools sector. (Halevi, 1981)

& CONCLUDING REMARKS

The strong paint of Professor Lowe's model lies in the elimination of technological

. determinism in the process of transition from one phase to the next._ This is achieved
with remarkable simplicity by assuming two capital g00d§ sectors with a hqmogenous
~ gtock and a consumption goods sector with a totally specific stock of machines. The

specificity of capital in the latter sector gives rise to a structural lag which can be

¢ axtended to take into account different production period§ between that reqpired for
" machine tools and that required for building the machine going to the consumption goods

sector. Clearly such a distinction is impossible in a two sector madel in which equipment
fiows from a single department of production.

A legitimate question can now be raised as to whether the mo_dr::l pre_sented in
Hicks's "Capital and Time", in which each process has an absolutely specific cagitai %uu:,
supersedes Adolph Lowe's work. In '"Capital and Growth", successful co_rnpleticgn o ft;he
traverse process depends on the very special case _uf !Ehe worker mactnne ratio in the
capital goods sector being greater than that prqvalil_ng in _the consumption ?‘oods_ selc:toré
i.e. it rests on fulfillment of the so-called capital .mtensxty thegrem. In Capl:‘;a. ar;
Time", the traverse problem is analyzed on the basis of the special case of. the. simple
profile®. The simple profile consists of splitting up the process (?f prqductlon 1nt:o two
periods: one in which labour is used to build up equipment and one in which lgbour is used
with that equipment to produce a finished goad. Econ?mlc activity is ther_efare seen as etl
one way avenue moving from inputs (labaur} to final demand. _Capital equu:.;men]c
becomes associated with working capital; it is, so to speak, a stage in the production o

the finished consumption good.

Hicks's elimination of circularity overlooks the needl for a spec1alﬂ machine
producing sector. An implicit critique of this omission is prowded_ by Lowe._ One need
only to consider an increase in the aggregate demand for coal, that is growth, in a sxs?eml
in which all real capital is fully utilized. Then we see ~at once that the critica
bottieneck 'in the hierarchy of production' arises in the machine tool stage and that opiy
after capacity has been increased there, can the output of ore-steel-extractive
machinery and finally coal be increased". (Lowe (1976, p. 34n)

FOOTNQOTES

i i Myrdal's famous Asian Drama
1. The ample documentation about this fact ranges from My
to the ILO repart on poverty and landlesness (Myrdal 1968 and ILO 1977). A cogent
critique of the factors proportions approach was developed by Kaldor. (1975)

2. Michael Kalecki argued against Dabb on the grounds that the modet becor_nes
irrelevant if labour productivity rises at a given.rate as a result of technical
progress. But the Dobb-Sen model is aimed precisely at.thnse cases where the
limited productive capacity also limits the rate of technical progress. Another
criticism by Kalecki is however clogser to the type of argument we devel_oped alor}g
Lowe's lines. Kalecki points out that to raise the growth rate through an increase in
the capital output ratio the share of accumulation over total output must rise mare
than the capital output ratio, From the angle of Lowe's maodel this raises the
question of whether the compasition of investment can be changed to meet the

abave condition. See Kalecki (1972, ch 10).
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3. If(aa)*<(tf_5then the shrinkage in K will lead partly to a transfer of labour ta operate
K, and partly to an additional increase in unemployment. Since however K _ and K
arEe fcirmed by the same type of machines it is necessary to assume that aa~bgy (aq)*_
= bB *. :

4. Equation (9) in the Hicksian case can be rewritien for Lowe's made! in the fﬂilawing
way: Since K, = K + Kj we write Km/Kk =V and N, = = Ny {(workers per upjt
of capital stock in the two investment sectors and Nz’ workers per unit of capigg)

equipment KK in the cansumption goods sector) Hence:
(a) (a) {Kk[NkVt + Nk (1-Vt)]+Nz'Kz}(1+r}=(1+g){Kk[NkVt—1+Nk(1-Vt—l)]+N2Kz}_'

The left hand side of equ (a) represents the way in which the lahour force has to he
distributed after capital stock has grown by r. The coefficient v, is the unknown and
it is entirely a matter within the capital good sectors. The right hand side of equ {a)
represents the growth ofthe labour measured in terms of employment capacity of
capital stock reckoned at the beginning of the period. Full employment equillibrium
means that the equality between the two sides is maintained. In both sides K __ and
K2 in the quantities at the beginning of the period at the end of which capital would
have grown by r and labour by g. Now it is easy to see that it is not possible ta
satisfy eq. (a) except when r = g. Equation (a) reduces to:

(®) (b) (MK + N K} (L+r) = (1+g) (MK,

Which is satisfied only whenr = g independently of whether Nk; N,.

+ NZKZ)

*all V's should be read as small v's.
5. Elsewhere I tried to argue that in a socialist setting central planning is a necessary
but not sufficient condition for adjustment (Halevi 1981).
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