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1. Introduction

After a period of intense discussion in the 1960's and early 1970's, a major-
ity of the economic profession appears to have decided that the "Cambridge
criticisms" of neoclassical, or, as 1 prefer to call it, marginalist capital theory
do not constitute a sufficient reason for abandoning the neoclassical, or margin-
alist, approach to value, distribution and employment(l).

The present essay is an invitation to reconsider the issue, addressed at
all those who do not feel convinced by the claims of the "Cambridge critics"
or have doubts as to the opportunity of dedicating time and energies to a study
of the debate, but who feel nonetheless puzzled by the obstinacy with which
a number of highly qualified economists keep claiming that those criticisms
have shown that the entire marginalist approach is untenable on logical grounds.
Matters of logic are usually rapidly settled: how come on this issue the neo-
classical side is unable to convince the other? Could it be that there is some-
thing to the critics's claims, which has sc far been imperiectly grasped by
the mainstream majority?

[ have long felt that there in fact exist, in this debate, great communication
difficulties, which need, in order to be overcome, an effcrt from both sides.
The present essay - based on the experience gained in the numerous occasions
on which, in the last & years, | have presented and tested my first effort at
communication, Petri (1978) - rasults from the persuasion that these difficulties
can be surmounted, and the issues at stake made plain, with the use of no
advanced models; but that a comprehensive, organic discussion of many inter-
connected issues is required, and herce a long paper, and some patience on
the reader’s part.

The main persuasions motivating the exposition adopted in this essay are
the following.

A) The point which nowadays is most in need of clarification is the rele-
vance of the "Cambridge criticisms" (centred on the inconsistencies of the

notion of 'aggregate capital') to the modern versions of neoclassical general

equilibrium (GE) theory. The defenders of neoclassical theory have in fact




2 Introduction

usually conceded that it is not possible to treat heterogeneous capital as a
single, homogeneous factor of production, but have added that neoclassical
theory has no need for such a treatment of heterogeneous capital: different
capital goods, it is argued, can be treated as so many different factors of
production, and are so treated in the 'rigorous', i.e. post-Walrasian general

(2)

equilibrium, versions of neoclassical theory ™. To this the "Sraffians"(B) have
replied that these post-Walrasian versions (exemplified by the Arrow-Debreu
madel) of GE theory have achieved their apparent immunity from the Cambridge
critique by changing the nction of equilibrium so as to make it economically
werthless (Garegnani 1976, Eatwell 1978, Petri 1978, Harcourt 1976; why the
tminunity is only apparent will be made clear in the sequel). But at this point
the debate has come to a complete halt; to the best of my knowledge, no reply
has so far been advanced against this contention.

B) The reason for the stalemate appears to be a diffuse lack of familiarity
with the traditional notion of long-period equilibrium, or more generally of

(%)

long-pericd; or normal, positions'” and with the method of explanation of eco-
nomic facts based on that notion, which makes it difficult to understand what
the critics are arguing. A number of recent papers and books (Milgate 1382
Eatwell 1982; Eatwel! and Milgate 1983; De Vivo 1984; Schefold 1985) have
addressed this issue, but the communication difficulties seem to be still there.
The present essay tries to surmount them by insisting on one basic difficulty
which modern neoclassical value theory encounters, when used to explain and
predict the behaviour of real economies: a difficulty deriving from the impos-
sibility to assume an instantaneous adjustment to equilibrium in the real wn;rld.
The roois of the difficulty will be traced in Chapter 2 to the data of the various
post-Walrasian notions of eqmlibrium, in particular, to the data relative to
the capital goods endowment of the economy (the meaning of the term 'post-
Walrasian' will be clarified later). It will then be easier to understand why
earlier economists had adopted a different, and, it would seem, better method
of explanation, based on the notion of "normal" positions, towards which the

economy

Is continually gravitating. Some examples of that method at work

- =
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are useful, and will be given in Chapter 3. Above all, one must insist that
the marginalist approach to value and distribution was born (and was able to
become dominant) within an unquestioned acceptance of that traditional method,
and that is why all founders and early developers of marginalist theory tried
to determine an equilibrium characterized (just like the normal positions of
the Classical economists from Smith to Marx) by a uniform rate of profits
on the supply price of capital goods - the distinguishing element of a "normal"
competitive position.

C) These clarifications about the method make it easier to understand
the nature of the change undergone by the marginalist approach with the shift
to post-Walrasian notions of equilibria. Here the model already used in Petri
(1978) remains useful in order to clarify the change in the nature of the data,
and the importance of Walras in the transition to the new notions of equilibrium.
With the help of that model, Chapter % will make it clear that within the mar-
ginalist approach the determination of a "normal position" (i.e. of what, after
Marshali, would be called a long-period equilibrium) requires the treatment
of capital goods as embodying various amounts of "capital", a single factor
of production. The meaning of Sraffa's critical contribution - which will be
briefly summarized - can then be more easily appreciated. One will also be
able better to appreciate the relevance of the thesis that the abandonment
of the traditional method was due, not to any intrinsic deficiency of that me-
thod, but rather to the difficulties that marginalist theory encountered when
trying to determine a long-pericd position (Garegnani 1976, Milgate 1979).

D) All the points under B and C are only a necessary premise to resuming,
in Chapter 5, the task announced under A. Here the central claim is that,
contrary to what is commonly believed, the explanatory and predictive validity
of post-Walrasian GE theories requires - instead of being itself a support for
- the validity of neoclassical macro theories; and that the validity of the latter
theories rests in turn on the validity of long-per“iod marginalist theory. In other
words: those neoclassical macro theorists, who send the reader back to neo-

classical value theory, i.e. to micro (post-Walrasian) textbooks, for a confir-
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mation of the validity of many assumptions of their models, are in fact (and
have no choice but that of) relying not on current post-Walrasian equilibrium
(or disequilibrium(j)) theories, but rather on the traditional long-period margina-
list analyses, based on long-period forces and needing, in order to be acceptable,
that concept of "aggregate (or rather, homogeneous) capital” which is generally
conceded to be invalid. This will be argued in particular with reference to
the labour market and to the savings-investment market, in Chapters 6 and
7. The "Cambridge criticisms" will thus be shown to invalidate mainstream
macroeconomics, and with it the whole of the marginalist/neoclassical approach.

E) A critique of an entire approach to value, distribution and employrnent
is only half a critique if at least the outline of a promising alternative is not
also offered. Accordingly, in a concluding Chapter, it will be briefly indicated
that a different, non-neoclassical framework within which the fruitful method
of normal positions can be developed exists already, and appears to offer more

(6

promising prospects for advance than the neoclassical research programime

2. Deficiencies of the temporary equilibrium method

Given the aims of this essay, | assume the reader to be reasonably well
acquainted with the general structire of modern GE models, as expounded
e.g. in Arrow and Hahn (1%71). Two main categories can be distinguished: the
intertemporal and the temporary equilibrium models. Here one preliminary
observation is necessary. It is universally conceded that forward (futures) mar-
kets are very rare indeed, and that therefore intertemporal equilibria with
complete futures markets are not, prima facie, the appropriate models tc explain
and predict the behaviour of actual economies. Obviously it cannot be a priori
excluded that analysis might show that a market economy in fact behaves
as if futures markets existed, and that therefore to assume that they exist
does not yield empirically wrong predictions; but this result should emerge
as a theorem, not be a postulate one starts from. It is therefore not surprising
that much more effort should have been applied in recent years to the study

(7)

of temporary equilibria and their sequences'’. Still, it is puzzling that, for
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so many years, the energies of neoclassical value theorists should have rather
gone to develop the intertemporal equilibrium model. The recent survey by
Weintraub (1983) might be interpreted as suggesting that part of the reason
lies in the fact that mathematical studies on the existence of equilibrium were
always de facto concerned with capital-less economies (equilibria with production
and exchange but only non-reproducible factors of production). The realization
that such equilibria could simply be reinterpreted as referring to dated com-
modities must have appeared to many as a satisfactory extension of the model
to include capitalistic production. But it is easy to point out one major short-
coming of this 'reinterpretation's unless one makes the ridiculous assumption
of futures markets extending indefinitely far into the future, an intertemporal
equilibrium model must have a finitely far horizon; now, it would be senseless
to assume that in the last period of the equilibrium there will be no production
of capital goods; therefore the last time period of the model must include
investment and savings decisions just like a temporary equilibrium; then the
formal equivalence with a capital-less model can no longer be obtained, because
all the complications of a temporary equilibrium (e.g. expectation functions)
must be faced. In view of the very low number of futures markets in reality,
it would then appear that one might as well stick to one-period temporary
equilibria only, and their sequences. In the sequel, only these will be discussed,
although much of the argument which will occupy the remainder of this Section
could be extended to intertemporal models without difficulty.

Consider a competitive capitalist economy without auctioneer or perfect
foresight or complete futures markets. Consider this economy in a short time
period, a Hicksian "week". Then, contemporary necclassical theorists would
argue, under certain assumptions there exists a set of (current) prices capable
of making all agents' current actions compatible, i.e. such as to simultaneously
clear all markets in this economy. The assumptions necessary to this result
might be criticized as unrealisnc(s), but this 1s not my purpose here. [ rather

want to analyze some implications of the fact that this set of prices cannot

be expected to be hit upon at once on the Monday of the "week", because the
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agents cannot generally know the equilibrium in advance, and transactions
take time, and cannot generally be reversed, and production and consumption
go on in the meanwhile. So, in the period under consideration, the economy
will not behave as the equilibrium (let us assume that it is unique(9)) would
have it behave. It will be in disequilibrium, with "false price" transactions
and productions.

The following period, the economy will generally have different data from
those of the previous period (the endowments of the various Kinds of capital
goods, if nothing else, will have changed), so the equilibrium will be different
too; this makes it just as implausible as in the previous period that the agents
be able correctly to guess the equilibrium prices and quantities; therefore,
again, the economy will be in disequilibrium. And the following period too,
and so on. Even if, at a certain instant, the economy happened to hit precisely
that instant's equilibrium prices, i.e. the current prices the equilibrium would
determine were it to be established at that instant, no one wouid realise it,
since it takes time to make sure that demand is equal to supply; and since,
already the next instant, equilibrium would generally require different prices,
these almost certainly will no longer coincide with the actual prices. The eco-
nemy cannot be expected to behave exactly as the temporary equilibrium prices
would imply for more than a fledging instant, and then purely by a fluke. And
a succession of flukes is not possible. So the eccnomy must be expected to
be in disequilibrium, to all relevant effects, all the time.

Let us then distinguish the actual path of this economy from the equilibrium
paths which, depending on initial conditions, would be determined by the se-
quence of temporary equilibria. Now, it is well known that the determination
of sequences of temporary equilibria encounters grave problems owing to the
non-uniqueness in general of temporary equilibrium (when it can be assumed
to exist) and to the largely arbitrary nature of the assumptions about how ex-
pectations change from one equilibrium to the next, so that a solid accusation

of indeterminacy can be advanced against this type of value theory(lo); but

here [ want to concentrate on a different criticism, which would apply even

s of the lemporary equilibrium methad

Deficiencie

if this indeterminacy could somehow be surmounted; I assume therefore, for
the sake of argument, that the sequence exists and is unique. Clearly, it is
the sequence of equilibria rather than the single equilibrium which can teach
us something, if it can teach us anything, about real economies, since each
single equilibrium must necessarily refer to such a short time period tha.t only
those characteristics which are going to last for a number of equilibria can
be of interest. But all we get is an equilibrium path, which we can be certain
will not coincide with the actual path of the economy even in the first period,
for the reasons indicated; from the new data (which are off the old equilibrium
path) one could start a new equilibrium path, but again only to be sure that
the actual path will go off that path too. Therefore, it would seem that the
knowledge of an equilibrium path can be of use to explain and predict the actual
path of an economy only if one can argue that the equilibrium path is a good
approximation to the actual path, i.e. that there is no significant initial diver-
gence, nor rapid accumulation of deviations, of the actual from the equilibrium
path (Garegnani 1976).

But any argument of this kind appears to require a theory of the actual
path: a theory of equilibrium paths is not such a theory, and the frequent as-
sumption that there is an auctioneer who causes the actual path to coincide
with the equilibrium path is only a fairy tale.

Interestingly, this assumption of the actual existence of an auctioneer
is not to be found in Hicks's Value and Capital, the most influential single
work in the shift away from the traditional concern with long-period positions;
Hicks tried to justify his assumption of instantly reached temporary equilibrium
by arguing that the deviations from it of the actual economy would be small,
because one could generalize to the whole economy Marshali's analysis of tem-
porary equilibrium in a single market. Now, Marshall's conclusion is that the
market will usuaily finish up very close to the equilibrium price; but it is based
on the assumption that, either both buyers and sellers accurately predict the
equilibrium price (which must mean that their past experience is a very gecod

1 +
guide to the present), or the marginal utility of money of each agent in the
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market is constant (an assumption only legitimate in a partial equilibrium con-
text); so Marshall himsel{ is ready to concede that it is a conclusion devoid
of general applicability (Marshall 1970, p. 279). Furthermore, Hicks needed
to show, not that the final price will be very close to the equilibrium price,
but rather that "the transactions which take place at 'very false' prices are
limited in volume" (Hicks 1946, p. 129): and Marshall clearly says that this
will not be generally true (1970, p. 278). Hicks's assumption, we may add, is
particularly arbitrary for the savings-investment market, where, as the studies
of economic fluctuations produced by that time by marginalist authors had
repeatedly argued, even within the marginalist approach it had to be admitted
that the existence of banks and other intermediaries would make the response
of the interest rate to discrepancies between the supply and the demand for
savings particularly slow.

Thus, Hicks's argument is not satisfactory; and Hicks himself grew more
and more dissatisfied with the approach of his 1939 book, up to defining it
"nonsense” in one of his latest writings (Hicks 1977, p. 7; also see Hicks 1965,
pp. 73-74%, and 1983 p. 51 to be quoted later). But afterwards, to the best of
my knowledge, no better argument has been proposed(“). Thus there is still
a void in post-Walrasian writings on the question of the cennection between

equilibrium paths and actual path, owing to the lack of a theory of the actual

path.

3. The long-period method

Eatwell 1982, p. 222, has appropriately noticed that, given the framework,
it is only natural that GE theorists should try to develop analyses which attempt
to embody rnore and more of the complications which prevent an actual economy
from following an equilibrium path: imperfect information, rigid prices, etc.
But the precise consequences of the implementation of disequilibrium transact-
ions appear to be impossible to model. It would be necessary (but it will never

be possible) correctly to predict each single price and single quantity at each

moment of time - actually, each sﬁigle transaction, since out of equilibrium

The long-period _method g
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in a real economy one cannot even assume the 'law of one price'. Even a con-
sumer does not himself know in advance how much beer he will feel like buying
the next day. To say nothing of accidents, deaths, etc. Too much of these events
depends on minute and accidental causes which one cannot hope ever to be
able to explain and predict in detail. Nor is this a reason to despair and give
up the aim of scientific explanation: a physicist does not hope to predict (nor
is interested in predicting) the movement of each single molecule in a fluid,
nor a biologist the moment each leaf will fall from a tree, etc.

Precisely the reference to the concern with average results in other scien-
tific disciplines may help one to understand the traditional methed in value
theory, i.e. the one to be found in Smith, Ricardo, Marx, as well as in Marshall,
Bshm-Bawerk, Wicksell, J.B. Clark, Robertson, Pigou, etc., even (although with
some ambiguities and inconsistencies) in Walras. All these theorists believed
that, although it is impossible correctly to describe the forces determining
the details of each single transaction, it is still possible to explain and predict
the trend of the average of each price or quantity, because the actual path
of a price or of a quantity, although unpredictable in its details, will tend 1o
gravitate around and towards definite values or "centres of gravitation", which
can be characterized independently of the details of the gravitational process
itself. Changes of this "centre of gravitation", caused by changes in the data
determining it, could then be used to explain and predict the changes in the
trend of the actual path of the variable under consideration; while the existence
of this gravitation made the prediction of each single transaction unnecessary.

The idea can be perhaps illustrated at its simplest, in a neoclassical frame-
work, by referring to an imaginary exchange economy where, period after period,
the same agents bring to the market the same amounts of goods to be exchan-
ged. Let us assume this economy to be in equilibrium; period after period,
everything is repeated in unchanged fashion. If now the equilibrium (assumed,
for the sake of argument, to be unique} were cne day changed by, say, a once-
for-all change in tastes, it would be unrealistic, in the absence of an auctioneer,

to expect that the new equilibrium wiil be reached immediately; it will be
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reached, if at all, only after a number of periods during which there will be
disequilibrium and price changes; but during this time the new equilibrium re-
mains unchanged, and, assuming the disequilibrium processes to converge towards
it, it can be viewed as a 'centre of gravitation' attracting towards itself the
actual behaviour of the economy. Owing to a variety of accidental causes,
the economy may never actually reach the equilibrium; but, if the gravitation
exists, the equilibrium will give a good indication of the trend, or average,
behaviour of the economy; and its changes can be used to explain and predict
the changes in the actual trends of the observed, disequilibrium magnitudes.

At the risk of being boring - but the issue is absolutely central - I reproduce
from Petri (1978) a further example, still internal to the marginalist approach,
but now allowing for produced goods. Let us try to imagine how e.g. Marshall
or Wicksell or J.B. Clark would have explained the usefulness of equilibrium
theory for the analysis of price changes in an economy with no capital goods,
only one type of labour and only one type of land, these two factors being
hired by entrepreneurs to produce a variety of consumption goods. Let us ima-
gine that the stationary equilibrium of this economy is one day disturbed by
immigration: the supply of labour undergoes a once-for-all increase. Marginalist
theory predicts that the wage rate will go down until a new full employment
equilibrium is reached. Yes, but it will take time. Unemployed immigrants,
in the town vhere they first arrive, will offer to work for less than the em-
ployed workers. They will be hired, perhaps causing some of the previously
employed workers to lose their jobs. The lower wage will take time to spread
throughout the economy. Furthermore, where wages have gone down first,
the entreprencurs, when they sell their products at the old prices, will make
'net profits'; then other entrepreneurs will start bidding up the rents of those
lands whose use is so profitable; so rents will start changing too, and this process
again will require time to spread throughout the economy. Product prices and
quantities will also be changing, and time will be required for them to tend

towards the new equilibrium. As in the previous example, the (theoretically

defined) new equilibrium is not affected by the trial-and-error processes of

N B
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adaptation of supply and demand: it is the "centre of gravitation" to which
the economy approaches closer and closer. Thus, the comparison of the old
and the new equilibrium allows an understanding of a process of change in
real time.

The same authors would have agreed that, if production uses produced
means of production, a very similar gravitational process will tend to establish
a uniform rate of return over the supply price of the diiferent capital goods.
In this case too - the argument would have run - entrepreneurs will move about,
entering and leaving industries in their search for positive "net profits". This
process will alter the rentals of the capital goods, and hence the rates of return
to be earned by buying these capital goods and lending them to entrepreneurs.
The prices of the capital goods yielding higher rates of return will go up, owing
to the high demand for them, stimulating increases in their supplies (new enter-
prises will be set up in the industries producing them). But their endowments
having increased, their rentals will go down, and, with them, the rates of return
obtainable by buying them. These adjustments will go on until the rates of
return become equal. Cnly then prices stop changing. Therefore the prices
which qualify as "centres of gravitation" must be associated with a uniform
rate of return over the supply prices of the capital goods.

One important aspect of this traditional opinion must be stressed. The
processes establishing the gravitation around and towards such "ccntres" were
conceived of as real processes happening in real time, and involving mistakes,
imperfect information, the implementation of out-of-equilibrium decisions,
etc.; as a consequence, the data determining these "centres of gravitation"
had to be such as not to be affected by the day-by-day disequilibrium production
and consumption activities of the economic agents. The endowments of each
type of capital goods could not, therefore, be included among such data, since
they would be rapidly altered by the processes of adaptation of. capacity and
of intermediate products to demand. Even Marshall's short-period analyses,
where the fixed plant (not, anyway, the intermediate products) is taken as

given, do not contradict this requirement, because Marshall always thought
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of them as only partial-equilibrium analyses; he knew that the lenght of the
short period could not be taken to be the same for all industries, so that in
each given time period in an economy there would be both short-period and
long-period adjustment processes going on (where by long-period adjustment
precesses it Is meant processes of alteration of the type and number of plants
in an industry), and never attempted to conceive of a general equilibrium with
respect io fhort-period adjustments only. As a consequence, the only positions
qualifying as 'centres of gravitation' in an economy-wide analysis were those
where the productive capacity in each industry had completely adjusted to
demand so as to leave no inducement for capital transfers and hence for price
changes. The associated prices - the prices around and towards which day-by-day
prices would gravitate - were therefore to be the prices which cover the costs
of the means of production and of labour (at the cost-minimizing techniques)
and, besides, guarantee a uniform rate of profits on the supply price of the
capital goods: Ricardo's "natural prices" cr Marx's "prices of production" or
Marshall's long-period rormal values. These were the prices that analysis tried
to determine: hence the name of long-period analysis or "method of long-period

W(12),

positions The same process was thought to cause relative quantities to

gravitate around and towards the quantitaties demanded at the long-period
prices(u).

Thus, the concern with the determination of the normal prices - the prices
associated with a uniform profit rate on supply price - remained central to
the theory of value and distribution across the change in theoretical framework
associated with the abandonment of the Classical approach in favour of the
marginalist one (Garegnani 1976). Short-period analyses were only concerned
with the study of deviations from long-period positions; the deterrination of
the latter was therefore logically prior to short-period analyses. This is parti-
cularly evident in the marginalist theories of economic fluctuations, which
were seen as deviations - due essentially to fluctuations of the state of confi-

dence or to the power of banks not to adjust their supply of monetary loans

to the actual savings - from the long-period equilibrium, which real forces

tended to establish, and which was one of full employment (Milgate 1982, Ch.
2).

It would seem that this traditional method is still now the generally adopted
one in applied economic studies (even the neoclassical ones), where usually
only the trends and averages of relative prices and quantities constitute the
objects of attempted explanations; and where the relative proportions of the
capital goods in existence are usually (except perhaps for some very durable,
and slow to build, fixed plants) considered determined, rather than determining,
magnitudes.

It is the concern with the determination of "normal positions", or long-period
equilibria, in which the composition of capital is among the variables to be
determined, which ultimately explains why traditional marginalist authors had
to conceive of "capital’ as a single factor of production, capable of assuming
diverse "forms" without changing in "quantity". A contrast with a Walrasian

treatment of capital will clarify the issue.

4. The critique of long-period marginalist theory

It has been said that the attempt to determine a "normal position" would
be methodologically contradictory if it included, among the data determining
that position, the reiative endowments of the different kinds of capital goods
in the "normal position" itself“u). But this contradiction is precisely what
one finds in Walras's own formulation of GE - as distinguished from the much
later models which 1 call post-Walrasian. It is useful to dedicate 2 few pages
to this issue, because the methodological contradiction reflects itself in an
analytical difficulty faced by Walras, which by contrast clarifies many issues:
the role of "aggregate capital" in the long-pericd versions of marginalist theory,
the implications of the "Cambridge critique" for those versions, and the analy-
tical origin of the post-Walrasian developments.
It can be shown that, in the determination of a marginalist CZ, the con-

dition (accepted by Walras) of a uniform rate of profits on the supply price

of capital goods is generally mathematically incompatible with (what Waliras
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also did) taking as given the endowments of each kind of capital goods. This
result was first shown by Garegnani (1960), and recently discussed (without
naming Walras) by Hahn (1982, p. 365). 1t will be briefly reviewed here with
the help of a simple model, not quite as simple as Hahn's, but having the ad-
vantage of separating consumption from investment in a clearer way, and of
allowing a comparison of a Walrasian and a (marginalist) long-period treatment
of capital, and also a discussion of the issue of stationariness.

The medel describes an eccnomy with three preducts. A pure consurnption
good, ¢, is produced by labour |, land t, and two circulating capital goods,
m and n. The iatter two goods are produced, for simplicity, by labour and land
only. Fer ell three goods, the production cycle is of the point-input, point-output
type, and takes a year; and factors are paid at the end of the year. The canital
gocds arc circulating capital goods, in the sense that, when empioyed, they
are used up enurely in the course of one production cycle. The production
functions zre differentiable and exhibit constant rcturns to scale. Factors are
patd their value marginal products (the consumption good is the numéraire);
It is assumed that there is enough substitutability to aliow us to dispense with
tnequalities. Factor rentals are indicated as Wis Woe W, W5 one may imagine
(with Walras) that savers buy themselves the capital goods and lend them to

entrepreneurs; the rate of interest (or of profits) r is then given by

L= (Wm- pm)/pm cr r= (Wn- pn)/pn

the two having to be equal in equilibrium (p are the selling prices of

m’ Pn
the capital goods). It is not necessary to write down the equations referring
to each agent, the moment cne assumes rigid factor supplies L, T, M, N and
a rigid, uniform (gross) saving propensity s: then the existence of only one
consumption gecod eliminates all consumer choice, and Walras's law ensures
that whatever does not go to savings goes to consumption. The Walrasian equi-

librium equaticns are then the following:

r
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5 3 cla n.=w,
5

6 m = m(lm, tm)

7 pm.am/alm=wl

7.b pm.am/atm=wt

8 Pp+m= wllm Wt
9 n:n(ln, tn)
10 pn.r9n/¢9ln=wl
10.b pn . an/ atn =W,
11 pn.n=wlln+\vttn
12 sl 4+ =L

c m n
13 tc+tm+tn=T
14 m =M

c
15 n =N

c

16 (\vm- PP = (w -p
= - /

17 r (Wm pm),pm

13 Ppm+pn=S

19 S =s(c+ Pym +p 1)

Equations [5b] , [7.b] and [10b] can be derived from the others be-

cause of Euler's theorem and of the assumpticn that pczl; therefoere the in-
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dependent equations are 19, as many as the unknowns: c, | , t
c

m, n
¢! My Ny Wpe

Wt’ W W My 1
significant solution wiil not generally exist (Tosato 1969). Only an informal

m? tm’ P M ln’ tn’ Py T S. Nonetheless, an economically
argument will be provided here. If the composition of investment, m/n, were
given, then there would clearly be overdeterminacy: the model without equation

[ 16 ], but with the additional equation
m/n = a given constant,

would already have as rmany equations as unknowns. The same would be true
it there were no gross savings, s = 0 (which is the hypothesis made by Hahn
153919, 1t is theret i ibil

2 . is therefore crucial, for the possibility of a solution to exist, that
there be positive gross savings and that the composition of investment be a
variable. Walras's idea, iranslated into the terms of the present model, was
in fact the following: i - i i i
| g: if eg Wm/pm > wn/pn’ there will be an incentive to
invest more in good m, i.e. to increase m/n, which will result in an increase

£

of the rental of the factor which is used in higher proportion in the production

Of m relati 2 to th?t Of n c.nd 'ne ce i i w S
ve ) n I an Increase ol p i i
1 1 INCT { /P 5 hich decreases

the inequzality between d i i
q {15;) Wm/Pm and wn/pn. But - even leaving aside cther possible

difficuities it is evident that the possibility of satisiying equation [16]
through the variation of m/n depends on the amount of tctal savings. If s=0
* M
the model without equaticn [16] is already determinate and therefore w_/p
m' ¥ m
and w ietermi i iti

t n/pn are determined and generally unequal. If s is positive, the possibility
of varying m/n from m=0 to n=0 ensures some variability of the two rates
cf return which become functions of m/n. As s is increased, if other troubles
do not arise the minimum absolute v ai

| alue attainable by r -

; B ¥ o{m/n)-r (m/n) decreases
and, for a sufficiently large s, it may become possible to ensure the equality
of the rates of i

return l'm and O But this means that, for values of s lower
than a certain positive value, no solution will exist (De Vivo 1976).

Furthermore, Walras's idea that the composition of investment would be

determined endogenously by the process described is also unacceptable: it would
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rather be determined by expectations relative to the subsequent period, and
these expectations could not be taken to be static expectations, in a model
like Walras's where prices can vary drastically from one period to the next
owing to the possible rapid variations of the relative endowments of capital
goods.

What is the interest of this discussion of a peculiar theory, Walras's own,
which nowadays no one defends anyway? In the first place, it makes it possible
to see that Walras's problem would not arise if the composition of capital,
in our model M/N, were a variable. Thus the analytical difficulty points in
the same direction as the observation that the tendency to a uniform rate
of return operates by quickly altering the relative proportions of the amounts
in existence of the various types of capital goods, so that those proportions
should be considered as determined, rather than determining, magnitudes. We
are now ready to appreciate the role of the consideration of capital as in some
sense a single factor of production, to be found in all the other economists
who brought, the marginalist approach to dominance(l7), and who saw better
that Walras the implications of the hypothesis of an uniform rate of profit
on supply price for the treatment of the relative proportions of capital goods
in the equilibrium.

Let us in fact drop the treatment of M/N as a datum. _Obviously, both
M and N must be treated as variables - taking only one of them as given would
make no economic sense. But then the model acquires two degrees of freedom:
these would be k, if there were k different types of capital goods. How would
traditional marginalist authors 'close' the model? It must be said that not many
of them got down to writing the equations of such a long-period general equi-
librium: Wicksell (1934, vol. 1) was in fact the only one; still, from their analyses
one can clearly reconstruct the way they would have gone about it. Of the
k degrees of freedom, k-1 derive from the fact that the composition of in-
vestment (in our model, m/n) is so far indeterminate: from a mathematical

point of view, it might be taken as arbitrarily given, but the logic of long-period

equilibrium appears to require that entrepreneurs be satisfied with the capital
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they are employing, i.e. do not wish to alter it as long as prices do not change;
therefore, both the amount and the composition of investment must be such
as not to alter the existing {(price-determining) stock of capital (Marshall 1970,
p- 315 note ). In fact, in order to determine the long-period equilibrium cor-
responding to a given economy, traditional neoclassical authors generally assumed
that the eccnomy be static, i.e. that tastes be such that net savings be zero

(Robbins 1930); then, in our model, equation [19] would change to equation
(191 S=p _M+pN
and the composition of investment would be determined by the additional equation

[20] m/n = M/N,

or more generally by k-1 equations (if there were k different types of capital
goods) imposing an unchanging composition of capital“g).

There is left one degree of freedom, and it clearly derives irom the fact
that, so far, the capital endowment is indeterminate. It may now be clearer
why the traditional marginalist conception of the various capital goods as each
embodying a certain amount of "capital" - a single, in some sense homogeneous
actor of production, capable of changing "form" (i.e. physical composition)
without changing in "quantity" - played an essential analytical role in their
attempt to explain distribution by supply and demand(l9): it made it possitle
to 'clese' the model by adding one equation impeosing the equality between
supply and demand of this single factor "capital", while leaving the composition
of capital to be determined by the uniform-profit-rate condition. Again, the
analytics pushed in the same direction as intuition, which suggested that, since
(at least in competitive conditions) there must be a distinct homogeneous factor
of production behind each tendentially uniform rate of payment to factors
(e.g. different types of land behind different rates of rent, and a different

type of labour behind each rate of wages), there must be a singie factor of
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critgue -

The

(iction behind the uniform rate of profits. The problem was, of course,
pr{,‘rL!U\a

- £ -
hich units 1o measure both the endowment of, and the demand for, this
whicl 5

(20),

in
sweneous "capital'. Ultimately, this had to be measured in value units
homegencolls L J c
4 so we find e.g. Wicksell imposing the condition that "in equilibrium the
an
m total of capital shail have a certain exchange value" (Wicksell 1934, p.
su a

20t). In our model, this would mean adding an equation such as
(2] p_mep N = K,

where K is the given (value) endowment of "capital" of the economy.

One may then start better to appreciate the targets and the relevance
of the "Cambridge criticisms" of the notion of aggregate capitzl. These cri-
ticisms (see, for a survey, Harcourt 1972) were often misunderstood as aimed
only at the legiuimacy of aggregate production functions, and perhaps some
responsibility for the misunderstanding lies with some of the critical contri-
butions themselves. As a matter of fact, those criticisms were, or should have
been, more generally aimed at the legitimacy of conceiving heterogeneous
capital goods as embodying amounts, definable independently of prices and
hence of distribution, of a single factor "capital'. One of the targets of the
criticisms should now be clear: the legitimacy of the addition to a marginalist
long-period (disaggregated as well as aggregate) equilibrium model, in order
to 'close' it, of an equation imposing the equality between supply and demand
for "capital', a value magnitude. Marginalist economists were always somewhat
uneasy on this point; Wicksell, probably the most rigorous, even wroter "But
it would clearly be meaningless - if not altogether inconceivable - to maintain
that the amount of capital is already fixed before equilibrium between pro-
duction and consumption has been achieved. Whether expressed in terms of
one or the other, a change in the relative exchange value of two commodities
would give rise to a change in the value of capital.” (1934, p. 202). But then,

as Garegnani (1960, p. 181) points out, it is not possible to determine the cqui-

i i it is n ossible
librium if one does not know the amount of "capital', and it is not possi
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to determine the amount of "capital" if one has not already determined the
equilibrium. The theory is indeterminate, i.e. it is no theory.

Hahn (1982) does not seem to grasp the relevance of this point. He uses
a two-commodities model in which each good is both a consumption good and
a capital good. Having made the assumption of zero gross savings (the products
are demanded anyway because they are also consumption gcods, so their prices
are well-defined, while in my model of Ch. 3, if zero gross savings are assumed,
the capital goods are not produced, and their prices must be deduced from
the costs of production they would have if they were produced in infinitesimally
small amounts), he gets a general equilibrium model where, when the endow-
ments of capital goods are not given and there is a uniform rate of profits
on supply price, there is cnly one degree of freedom (the degrees of freedom
relative to the composition of investment have been made to disappzar by
abolishing investment; the unreality of this assumption has been criticised in
Chapter 2 in connection with a different problem, but here it is essentially
harmless since it is the remaining degree of freedom which raises the problem
under discussiocn now). He then sees that the model could be 'closed' by adding
an equation imposing that the value of the capital goods employed in the eco-
nomy (the 'demand' for "capital") be equal to a given number, for which he
uses the symboi C (cur K of eguation [2!]); but he denies that this eguation
would entail arguing in a circle. He does add, theugh (p. 369): "The problem
is the sense to be made of C being given from outside) One might have hoped
that he tried to discuss this problem instead of leaving it at that, in view of
its Importance: taking C as "given from outside" was in fact the universally
adopted procedure (with the only exception of Walras) during the rise to do-
minance of the neoclassical approach.

Hahn might have then seen the following fact. The economic meaning
of the equation would be as follows. For any real economy, one could collect
data as to its technology, its endowments of labour and land, and the value
of its capital stock. On the basis of these data, one might build a long-period

general equilibrium model including that equation, and determine the equilibrium
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income distribution. But since, in the real economy, the value of the existing
capital stock depends on distribution, and would have been different had income
distribution been different even if nothing else (neither technology nor the
composition of production) had been different, the equilibrium one gets comes
to depend on what the observed income distribution is. Thus an explanation
or prediction of the trend of the observed income distribution on the basis
of the one thus theoretically determined would indeed be arguing in a circle,
as Hahn himself appears to admit a few pages eariier (1982, p. 358).

The traditional treatment of capital as a single facter of production, mea-
sured as an amount of value, appears to have been based on a deep underesti-
mation of the importance of the dependence of normal relative prices on distri-
bution - as if one could assume relative prices not to vary as distribution varies.
In fact, no satisfactory analysis of that dependence existed before Sraffa's
Production of Commodities by means of Commodities (1960). But once the
analysis was there, the results could be seen to go against what marginalist
authors had believed. Sraffa has confirmed, to start with, thai, as the rate
of profits is made to vary, normal relative prices will vary (except in the case
of 'equal organic composition' already noticed by Marx - in which case prices
are propertional to embodied labour). He has also made it possible to arrive
at an extremely simple graphical representation of how the value of capital
will change (in terms of whatever numéraire is chosen) with changes in distri-
bution when neither technology nor the composition of production is varied.
I will restrict myself here to the case of absence of joint production and of
scarce natural resources, annual production cycles, and wages paid at the end
ofi the year. Then, as is well known, the normal price equations are given,
in matrix terms, by pA(l+r)+wl=p, where A is a Leontief-Sraifa technological
matrix, | the (row) vector of labour inputs, p the (row) vector of prices, r
the rate of profits, w the wage rate. Having normalized prices and the wage
rate by choosing a numéraire, e.g. P =1, the price equations define w as a

function of r, and it can be demonstrated that, for viable econcmies, the fun-

ction is downward sloping and its graph in the positive crthant, the w-r frontier
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or 'wage curve', exists and intersects both axes (see Fig. 1). Let W
A\

W

W i3 A\ A

Fgd T

indicate the vertical intercept (r=0), and R the horizontal intercept (w=0).
Let us choose as numéraire the net product of the econciny per labour unit,
Yy @ row vector of commodities: py=1l. Then the vertical intercept W is neces-
sarily equal te l=py, since, when r=0, wages appropriate the entire net product.
For w < W, i.e. w < 1, the difference W-w or l-w is the profits per labour
unity having fixed r<'R, and indicating with k the corresponding value of capital
per labour unit in the economy as a whole, and with w the corresponding wage

rate, the following relation must be true:
rk=1-w
l.e.

k={1-w)/r

which geometrically is th

[¢]

tangent (taken as positive) of the angle wAW in
Fig. 1. It is then immediate, and shown in Fig. 2, that k will increase, decrease
or stay constant as r varies, depending on the shape of the w-r frontier: it
will remain constant only if the w-r frontier is a straight line, which will be
the case only if relative prices do not change with distribution - the pure labour
theory of value case. It has been shown that in general the w-r frontier can
be concave, convex or alternate concave and convex sections. Thus the depen-

dence of the value of capital on distribution is demonstrated.
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Fig. 2

Sraffa has further shown that, given the productive techniques, when the
rate of profits is increased the price of a commodity relative to another com-
modity may first rise, then decrease (see Fig. 3). This result, Sraeffa comments,
is incompatible with any notion of "capital" as a single factor of production
measurable independently of distribution (1960, p. 38). It is perhaps useful to

expand on this point.
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Let us imagine two goods, say corn and meat, produced by labour and
land only, with different, fixed coeificients; and let corn be the more labour-
intensive of the two. The relative price of corn to reat, Pc/pm’ will then be
an increasing function of the wage of labour relative to the rent of land, wl/wt'
This is @ fundamental result for marginalist theory, as it is the foundation
of the mechanism of ‘indirect' factor substitution through which consumer

choice helps establish the existence of decreasing demand curves for factors

of production: if e.g. there is labour unemployment and the real wage goes
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down, the more labour-intensive consumption goods will become relatively chea-
per, inducing (apart from 'perverse' cases of - it would usually be argued -
little empirical relevance) a shift in the composition of consumer demand in
their favour, and thus an increase in the average labour-land ratio in the pro-
duction processes in the economy, and hence, given the land employment, an
increase in the demand for labour. But if now we imagine corn and meat to
be produced by labour and heterogeneous capital goods, and thus distribution
to be between wages and profits instead of between wages and rents, then
we might observe that, as the real wage increases and the rate of profits de-
creases, the relative price of corn to meat first increases and then decreases.
If we wanted to see corn and meat as produced by labour and "capital' we
would be obliged to conclude that corn is more labour-intensive than meat
for certain values of the rate of profits, but more capital-intensive for other
values, in spite of the fact that no production process has changed. Thus no
measure independent of distribution of the "capital' intensity of production
processes exists, which might allow "capital" to be seen as a factor of production
analogous of labour or land: BShm-Bawerk's belief that the 'period of production’
could be such a measure is thus revealed to have been based on highly restrictive
ssumo tions.

Ii the critique of circularity to the given K in cquaticn [21] highlights
the inconsistencies of the long-period marginalist equilibrium from the side
of the supply cf "capital",the results just summarized also constitute a critique
to the deniand side. They show, first of all, that the 'indirect' factor substitution
mechanism may work in a direction opposite to that postulated by marginalist
economists: however one wanted to define (independently of distribution) the
capital-intensity of a consumption good, it might happen that a decrease of
the profit (interest) rate decreased the price of the less capital-intensive goods,
impeding the {functioning of the postulated adjustment mechanism. Further,
what was just said about corn and meat might be re-intepreted as referring
to two diiferent processes to produce the same commodity; the relative price

ofi the commodity when produced with one process to itself when produced

T
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with the other will then indicate which one of the two processes of production
Is cheaper and therefore tendentially imposed by competition. The possible
reversals in the direction of the movement of the relative price mean that
it may happen that one process is the cheaper for more than one interval of
values of the rate of profits, while the other is the cheaper in between: this
is the so-called 'reswitching of techniques' (see the 1966 Symposium in the
Quarterly Journal of Economics), which confirms that it is not possible to order
production techniques according to relative '"capital' intensity independently
of distribution. Any criterion for thus ordering techniques would oblige one
to admit that a decrease of the rate of profits may result in the adoption of
less capital-intensive techniques, implying an upward-sloping ‘'demand' curve
for "capital". Particularly impertant is that this may also happen for the value
of capital: as shown in Fig. & utilizing the graphical device described previously,
one may obtain what has been called 'reverse capital deepening', a decrease
of the rate of profits which causes the adoption of techniques having a lower
value of capital per labour unit.

Thus, even if it were not illegitimate to include among the data of the
equilibrium the amount of "capital" measured as an amount of value, still the
theory would not have plausibility because the relationship between rate of
profits and value of capital per labour unit cannot be presumed generally to

yield a stablel?!

nor an unique intersection with the "supply" curve (see e.g.
Garegnani 1970). We will later see the importance of this resuit for macro-

economic modeis.
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Post-Walrasian theory and the microfoundalions of neoclassical macroecanomic models

But the fact that the marginalist approach is incapable of determining
long-period equilibria in a logically consistent way does not mean that long-
period, i.e. normal, prices cannot be determined. Sraffa's positive contribution
has been to show that they can. be determined once we go back te the Classical
framework. Thus there is a logically consistent approach to value within the
traditionai method. Something more on this question will be said in the con-

cluding chapter of this essay. Now let us go back to the post-Walrasian approach.

S. Post-Walrasion theory and the microfoundations of nzociassical macroeconomic
rodels

It was said above that Walras was the only one, among the founders and
early develepers of the marginalist, or neoclassical, approach to value and
distribution, who did not treat the capital endowment as a single magnitude;
but, as explained in the previous chapter, he ended up with an inconsistent
model. It can be argued (Garegnani 1976, Petri 1978, Eatwell 1978, Milgate
1982} that the post-Walrasian modeis can be seen as the logical outcome of
the attempr to avoid Walras's inconsistency in the treatment of capital while
keeping to the approach to value and distribution as determined by supply and
demand schedules - but without going back to the treatment of capital as a
homeogeneous factor. The post-Walrasian way out consists in fact of: 1) main-
taining the given endowiments of each kind of capital good, but 2) abolishing
the uniform rate of profit en supply price, i.e. abolishing the condition that
the capitalized wvalue of the existing capital goeds be equal to their cost of
production, and 3} substituting in its place the conditicn that the profit rates
10 be earned (in the future) on the newly produced capital goods be equali:
expected prefit rates, in the tempcrary equilibrium versions, or profit rates
derived from futures markets, in the intertemporal equilibrium versions(ZZ).
The result is the very-short-period equilibrium models which have been criticised
earlier on. Thus, the diificulties of Walras's own model were circumvented
at the cost of abandoning the method of normal positions which Walras was

-inconsistently - trying to adhere to(23).

-
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It has also been convincingly argued that the shift to such post-Walrasian
notions of very-short-period equilibrium was mainly motivated, and not only
in the influential case of Hicks's Value and Capital, precisely by a perception
- albeit not very clear - of the difficulties inherent in the treatment of "capital"
as a homogeneous factor measured in value terms (Garegnani 1976, pp. 133-138;
Milgate 1979).

The full implications of the change in the notion of equilibriumn do not
seem to have been widely appreciated, though, as witnessed by the imperfect
(at times, completely lacking) awareness that such a change has occured. The
analytical point stressed above about the treatment of the composition of capital
as given or not is a useful way of sharpening the issue. Many different aspects
of the present situation of value theory,. and not only of value theory, become
easy to understand with that change in the nature of the data of the equilibrium
in mind. For instance, the very frequent assumption in GE modeis of a given
number cf firms becomes at least not totally nonsensical (although still highly
criticisable) in view of the extremely short time period for which the data
of the model can be considered unchanging. Also, the high dependence of scme
of the data on the instant chosen to (hypothetically) collect them and the con-
sequent very-short-pertod nature of the decisions based on such data make
It natural, when money is introduced, to include the amount of mcney held
by each agent among the data affecting his decisions and hence among the
data of the equilibriums in traditional analyses, on the contrary, the distribution
of meney (or at least, of the amount of money to be used for transaction pur-
poses) among the agents was endogencusly determined(zq). Consistency then
appears to require that the imoney debts of each agent be also taken into ac-
count, which means that the possibility of bankruptcies can no longer be left
out of the determinaticn of the equilibrium; with additional difficulties for
the demcnstration of its existence.

Abcve all, it becomes easy to understand why, notwithstanding frequent

recognitions of the insufficiencies of the analysis, pest-Walrasian stability analy-

ses are confined either to models without reproducible means of production
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or with only one capital good, or else to unreal adjustment processes happening
outside real time: the adjustment processes considered cannot be such as to
change the data of the model; therefore, if there is heterogeneous capital,
no production must take rplace before the equilibrium is reached, otherwise
the endowments of the various types of capital goods might change considerably,
and the original equilibrium would no longer be there to be reached. The dif-
ference is radical from traditional analyses based on long-period positions:
these positions, being based on data independent of the gravitation itself(ZB),
could be considered the centres of gravitation of real, time-consuming processes
of trizl and error involving production and co:1sumption(26).

Thus, if one reads the attempts to explain economic events, fluctuztions,
crises etc. of the old marginalist economists such as Marshall, Wicksell, Pigou,
Lavington etc. one cannot help being struck by how sensible their analyses
were, and how strict the connection was between theory and interpretation
of real events, when compared with the situation nowadays: what contempcrary
mainstream value theory offers for an understanding of reality, according to
no less than Hahn himself (Hahn 1973), is little mcre than negative recrimina-
tions to the effect that unfortunately in reai ecconomies there is no avcticnacr,

no complete futures markets, no perfect information, no perfect competition,
etc....50 that reality does not behave like an Arrow-Debreu world. No wonder
that there should be increasing dissatisfaction with the state of value theory!
Onc also wonders whether posi-Walrasian value theory would have beceme

so dominant, had not the ground Leen prepared

v

y the total acceptance of
the marginalist approach - criginally in its versions internal to the traditisnal
method - to the point of making the existence of the marginalist mechanisms
of supply and demand an unquestioned faiti.
Be that as it may, one might wonder why it was necessary to have such

a long digression on the old, long-period versions of marginaiist theory, explicitly
based on i "capital" 5 i i i

s 2 conception of "capital" as a single facter of production, which would

y .
no icnger be defended nowadays. Why not concenirate exclusively on the short-

comings of marginalist, or neoclassical, value and distribution theory as ex-
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pounded and practiced nowadays?

The reason is, | will contend, that long-period modes of reasoning have
never really been abandoned - when trying to understand reality - by mainstream
economists, who often wrongly believe that those modes of reasoning can be
supported by referring to post-Walrasian value theories, while exactly the op-
posite appears to be the case: it is the usefulness of the latter theories which
appears to require the legitimacy of long-period marginalist reasonings, l.e.
of the traditional conception of “"capitai" as a factor of production.

As argued in Chapter 2, without some supplementary argument the know-
ledge of a post-Walrasian equilibrium path tells us nothing at ail about the
actual path an economy might follow. But now let us suppose that an indepen-
dent argument existed, to the effect that real economies exhibit a persistent
tendency towards the full employment of labour (and obvicusly also a tendency
of investment to be determined by savings). One could then argue that the
divergencies discussed in Chapter 2 between actual and equilibrium paths are
going to be of secondary impertance only, since the sequences of temporary
equilibria will differ from the actual path of the cconomy only because of
frictional divergencies of employment from the equilibrium cne, and because
of mistakes in the composition of output and purcihases relative to these required
by the equilibrium path: divergencies of secondary impertance only - cnz could
argue - for the macropolicy questions which are those usually requiring a ge-
neral, rather than a partial, equilibriurn framework.

(The same argument could be advanced for the case of given real wages;

ca

then the tendency would have to be towards the level of employment assoctated
with the given real wage, depending on the cconcmy-wide marginal-product-of-
labour curve, a curve implicitly assumed not to change drasticaily in short
pericds).

If this is, as I suspect, the reason why many think that a representation
ef an economy's evolution as a sequence of temporary equilitria or as an inter-

temporal egquilibrium is not illegitimate, tihe problem remains that an independent

argumant for the tendency to full employment (or to the level of employment
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associated with a given real wage) must be provided.

It would seem that the only such argument around is found in mainstream
racroeconomic theory; but, 1 will try to argue, it relies on mechanisms, which
are implicitly based on traditional, long-period marginalist analyses (i.e. analyses
where capital goods are seen as embodying "capital", a single factor), and there-
fore it falls under the "Cambridge criticisms".

It is necessary to turn tc macroeconomic theory because, in the present
division of teaching and theorizing in economics into micro and macro, it is
cnly in the macro courses that the existence of a tendency tc full employment
In reai economics is discussed. Let us leave "heterodox" schools of thought

(Marxian, Kaleckian, etc.) aside, since, in these, one does not find any argument

[

of a spontaneous tendency to full employment. The other centendinz schools:

"

'nececlassical-  synthesis' Keynesians, monetarists, ‘'new classical ecoromics',
supply-siders, ail share a certain core of theoretical beliefs as to the reai forces
at work In actual eccnomies: by and large, the ccre which was shared both
by Keynes and by the orthcdox economists he was criticizing. It is this core
which makes it possible to argue that, were it not for the Keynesian disturbances
(if one admits them), a competitive market economy without wage rigidities
would gravitate around a full employment situation. The fundamental elements
In this core eppear to be:

1) the idea that there is a decreasing (and only slowly shifting) aggregate
demand curve for labour

2) the idea that there is a supply-and-demand rmechanism which - unless
inhibited {romn working properly - brings investment into equality with the sa-
vings fortincoming at any given leve! of employment(27).

(These two ideas have in fact in neoclassical analysis a common roct,

the marginalist postulates about long-period factor substitution; but in order
to make my point clearer, I will treat them separately).

In the following two chapters, largely basing myself on Garegnani (1976,
1578-9), I will argue that both ideas need a recourse to long-period marginalist

analysis (the context in which they first emerged) for their plausibility.
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This claim is likely to sound bizarre to most readers, because the standard
macroeconomic models are usually seen as determining short-period equilibria
where, following Keynes - or so it is claimed -, the capital equipment is given
in physical terms; hence there would appear to be no need to conceive of capital
as a homogeneous factor capable of changing "form" without changing in "quan-
tity".

But, I will try to argue, behind such views there lie some confusions as
to the meaning of short pericd and the logic of the analyses based on macro-
economic mcdels.

It seems, first of all, necessary to distinguish the post-Walrasian noticns
of eaquilibrium from the Marshallian and Keynesian notion of short period: in
the latter two authors the short period equilibrium is still a state towards
which the economy (in Marshall, the single industry) gravitates owing to real-
time adjustment processes; this seems to- entail that in Keynes's equilibrium
the endowments of circulating capital goods, as well as the short-period ex-
pectations, cannot be included among the data of the short-period equilibrium
(Petri 1584). Most subseguent authors have, on the contrary, followed Hicks
in interpreting his own IS-LM formalization of Keynes within the framework
of Velue and Capitai, i.e. as a temporary equilibrium (e.g. Lange 1942, Patinkin
1956, Arrow and Hahn 1971); and probably, owing to this interpretation, the
applicability and fruitfuiness of Keynes's analysis and more generally of analyses
based on m‘acroeconomic models have supported the faith in the importance

. R o, . o L, -
f post-Walrasian equilibria. it is therefore particularly interesting that, recently,

(o]

Hicks himself should have admitted that this interprctation, as an interpretaticn
of Keynes's analysis, is not defensible: "Keynes's (he said) was a 'short-period's
a term with connotations derived from Marshall; we shall not go far wrong
if we think of it as a year. Mine was an 'uitra-short period'; I called it a week.
Much more can happen in a year than in a week; Keynes has to allow for quite
a lot of thirgs to happen. | wanted to avoid so much happening, so that my

i it I A i i Y ey 3
(flexprice) markets could reilect propensities (and expectations} as they are

at a mecment... a very artificial device, not (I would think now) much to be
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recommended" (Hicks 1983, p. 51). He then goes on to argue that a temporary-
equilibrium interpretation of the IS-LM model would make little sense, because
within the single "week” of a temporary equilibrium: "The actual outputs of
products, and probably also the actual input of labour, would be largely pre-
determined" (p. 55} while in the IS-LM model (as well as in Keynes) the equili-
brium output and employment are endogenously determined.

He might have added that macroeconomic theorists, when they use their
models for analyses and predictions of real economic events, clearly assume
that the equilibrium of the model adopted can be considered a good approxi-
matiocn to the actua! behaviour of the economy, because the economy gravitates
towards it, and that the position of the curves (the shape of the functions)
determining it does not change rapidly over time, so that comparative static
exercises can be used for predicting the effects of changes of parameters:
so he might have conciuded that the practice of macroeconomists too (including
the practice of Keynes) would be at odds with the interpretation of the 1S-LM
model as a temporary equilibrium.

It would seem, then, that the equilibrium determined by macro models
must be seen as a centre a gravitation of real adjustment processes, requiring
time, during which time the composition of capital can at least partly change
(e.g.s in the year suggested by Hicks, it could change quite considerakly). The
fact that macroeconomists nonetheless speak of a given K strongly suggests
that they are, in essence, leaving out of the analysis those variations of the
stock of capital brought about by accumulation, but as for its composition
they are treating it as largely endogencusly determined; and nonetheless they
are believing one can in some meaningful way say that the factor endowment
of the economy is given, i.e. they are still going about the treatment of capital
in the same way as the traditional marginalist authors who believed in "capital".
Nor should the survival of such modes of reasoning be found surprising, in view
of the fact that until the "Cambridge controversies" such a treatment of capital
was generally found unobjectionable, and, what is perhaps even more important,

not in contradiction with the different, post-Walrasian treatment to be found
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in the researches in pure value theory. Thus e.g. Milton Friedman felt he needed

not distinguish Wicksell from post-Walrasian theories when writings

Thanks to Wicksell, we are all acquainted with the concept of a "natural"
rate of interest and the possibility of a discrepancy between the "natural"
and the "market" rate....This analysis has its close counterpart in the employ-
ment market....The "natural rate of unemployment", in other words, is the
level that would be ground out by the Wairasian system of general equili-

brium equations...." (Friedman 1968, pp. 7-8).

And Solow, after co-authering the famous Linear Programming and Economic
. . e . o
Analysis (where equilibrium theory is clearly seen in the post-Walrasian fram

work), went on to write the even more famous articles on necclassical one-good
b

1 0 . 5 g
nese gelle(al l'-]LQ'lplELanVe ObSEIVatlolls \Vl.ll NOW be (Cllobo;ated by

a more detailed discussion of the decreasing demand curve for labour and of

the investment function, in the next two chapters.

6. The demand curve fer labour

In the old margihalist authors, it was clear that the notien cf an economy-
wide marginal-product-of-lebour curve to be used in the explanation of wages
required, in crder to be defined, that the unchanging quantity of capital changed
'form' as the amount of labour varied, so as to take the 'form' best adapted
to the amount of labour availzble (see e.g. Clark 1902, pp. 114-1153 Robertson
1931, p. 227). We can again rely on Hicks to see why. In The Theory of Wages

he wrote that, when there is @ change in wages, since

H 1 +3 - I3
"one of the co-operating facters - capital - is, at any particular moment,
largely incorporated in goods of a certain degree of durability... the change

hi h Y ative profitebility cannot
in conduct which follows from the change in relative profitability

immediately be realized... In the short period, therefore, it is reasonable
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to expect that the demand for labour will be very inelastic, since the pos-
sibility of adjusting the organization of industry to a changed level of wages
is relatively small... Since the whole conception of marginal productivity

depends upon the variability of industrial methods, little advantage seems

to be gained frem the attempt which is sometimes made to define a "short
period marginal product" - the additional production due to a small increase
in the quantity of labour, when not only the quantity, but also the form
of the co-operating capital is supposed unchanged. It is very doubtful if’

this i i i
conception can be given any precise meaning which is capable of useful

application” (Hicks 1932 pp. 20-21)(29),

in e LI
other words: in order to be able to assume that the demand curve for

labour has the elasticity necessary to give plausibility to the theory that the

wage is determined by the interplay of supply and demand(29), one must allow

the "f " M
orm" of "capital' to change as the wage level changes, the industrial

met} i i
1cds adopted becoming the cnes best suited to the varying amount of labour

employed. If the "form" of the existing capital stock were kept fixed as the

amount of employment we i iod i
ploy re varied, the "short period marginal preduct" curve

f abour A\ I Y Y
lS i “ ¢ con n or ncre ng owin to tlle S
or l vou d, realistica y b stant 1 reasi i3 ( Wi g u Ua“

increasin fficiency i
g elliciency of production up to the level of production for which

th A ived i
he plants were conceived) Up to a point, after which it would fall very sharply

owing te ist ini
H the exisience of "a reasonably definite limit to the quantity of labour

tllat can e el“)loye wit ven lOd ve n I n 9;6
b d 1 h a gl p ucti equp. ent ((la ana 1 l y

- 62, n. 48). A decre i
p 5 8). A decrease in the real wage could therefore be expected to bring
o

ab an | i
Gut an increase in the demand for labour of any significance only by changing

q . .
he capital goods in use so as to make them appropriate to a higher level of

empli i
ployment. Thus each point on the labour demand curve must be understood

as being associated with a different "form" of capital. (An additional point

Hicks a i

ppears to make in the passage quoted is that some change in the capital
ood 1 i i '
goods associated with a changing amount of labour must be admitted: one cannot

roduce mo i i
o} re steel without using up more iron one etc.; thus an element of
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arbitrariness, depending on the length of the period chosen, would necessarily
be introduced by any definition of the short-period marginal product of labour,
without doing away with the need to conceive of capital as, at least partially,
changing "form").

The need to conceive the "form" of capital as a variable can be seen also
by considering that, if the composition of capital were a datum of the equili-
brium, it would be illegitimate to consider it as unafiected by all the changes
associated with the change in wages, and then the change in the composition
of capital might (e.g. owing to a change in the amount of raw materials avail-
able) cause a considerable shift in the position of the schedule of the marginal
product of labour, depriving comparative-static exercises of validityy for the
same reason, the possibility of a zero marginal product of labour at full em-
ployment could not be easily dismissed, depending on whether there were enough
stocks of intermediate goods.

Neoclassical theory must then rely on its traditional conception of capital
as something capable of being treated as a single, homogeneous factor of pro-
duction susceptible of changing "form" (i.e. compositien) without changing in
"quantity" in order to be able to argue:

a) that it makes sense to cenceive of the quantity of capital in the economy
as not having changed simply because relative prices (and hence technical and
consumption choices and hence the composition of capitzl - remember we are
not in the timeless auctioneer world) have changed consequent upon the change
in the real wage;

b) that the change in optimal techiques, induced by the decrease in the
real wage, wiil be such as to induce entrepreneurs to employ, with the unchanged
"quantity" of capital (albeit in a different "form"}, a greater amount of labour.

It is not clear how else one could argue that, after the change in prices
and in capital composition, a lower real wage should bring about a higher labour
demand.

One may then better appreciate the importance of the critigues of neo-

classical capital theory, briefly remembered in Chapter &4 These have shown
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the lack of foundation for both propositions a) and b); they have shown, in
other words, that the neoclassical postulates about long-period factor substitution
are without foundation, and, with them, is without foundation the faith in the

existence of decreasing demand curves for factors.

7. Investment

he diffusion of post-Walrasian modes of thought appears to have obscured
the issues in the theory of investment even mere than for the labour demand
curve, so that there appears to be no consensus even among neoclassical eco-

nomists on how to treat investment(Bo)

. Among those temporary equilibrium
theorists who do discuss the problem, the number of ad-hoc assumptions is
quite high (e.g. Bliss 1983 introduces further fabulous agents besides the auc-
tioneer, in order to get round the problem that when expectations are not
uniform the most optimistic agent will push all other competitors out of the
market for savings thus endangering the hypothesis of competition); and concern
has generally been with existence only, no one, as far as 1 know, discussing
the stability of the savings-investment market cutside a one-capital-good world.
Because of the lack of any general discussion of the question, it seems to be
broadly correct to assert that the adaptation of investment to savings is simply
assumed by temporary equilibrium theorists, on the basis of a little-discussed
belief that this very usual assumption can be extended to temporary equilibria.
But can it?

One has to turn to discussions of economic policy to find out what justifies
such an assumption - and one then finds that the reason is still the one advanced
by the long-period neoclassical theorists, namely, the roie of the rate of interest
as the price capable of bringing investment into equality with savings. And
why so? This is not usually explained in these discussions; clearly, it is con-
sidered an accepted fact. Now, accepted facts are explained in textbooks;
but when cne turns to these, one finds that the explanation relies on the tra-

ditional, long-period reason: the belief, shown to be false by the recent results

in capital theory, that the demand for capital (treated as a homogeneous factor)

. : 30
is a decreasing function of the rate of interest™” ™.

What is perhaps not easy to grasp immediately is that this is - it would
seem - the only possible justification for the belief that investment is a regularly
decreasing function of the interest rate. Although there undoubtedly is rcom

for further research on this topic, the argument to that effect by Garegnani

(1978) appears to be already quite persuasive:

"Indeed, if we were to take literally the claims of these theories, and to
confine ourselves to considering the capital goods as physically specified
elements of a given productive equipment... it would be difficult to see
how we could ever provide any theoretical basis fer the notion, plausible
as it may seem, of a demand function for investment elastic with respect
to the rate of interest... we would be faced by a multiplicity of factors,
each of which may influence the demand for investment... the disproportions
between available equipment and the level of demand for products in each
industry; the age structure of existing equipment and the connected irregular
replacement requirements, etc. Above all, the hypothesis of a given pro-
ductive equipment... not adapted to the state of demand for products, would
force us to attribute a decisive role to the expectations which the entre-
preneurs entertain about future changes... The attempt to determine the
effects on investinent of changes in the rate of interest on such indefinite
grounds would seem liable to dissolve into casuistry concerning the influence
of these changes on the expectations of entrepreneurs. And this influence
would differ from situation to situation, thus making impossible any general
and unambiguous conclusion concerning direction and intensity cf the effects

of interest on investinent... (Garegnani 1978, pp. 36-37).

For instance, the price changes induced by changes in the interest rate
might shorten the economic life of old fixed capital still in use, and thus induce
an increase in investment, both for sufficiently large increases as well for

. . . e ol
decreases of the interest rate. Or, if a decrease in the Interesi raie induced
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of the interest rate. Or, if a decrease in the interest rate induced an expectation
of further decreases, borrowing and investing would be postponed, i.e. investment
would decrease.

The belief in the possibility of reaching general and unambiguous conclusions
relative to an inverse relation between rate of interest and investment therefore
clearly points to an implicit reliance on the persistent forces presumed to cause
the demand for "capital' to be a decreasing function of the rate of interest

- a reliance, therefore, on the traditional, long-period neoclassical analyses.

8. Summary and Conclusions

At this point it is possible to summarize the implications of the above
arguments as follows.

It is illegitimate to send one back to post-Walrasian analyses for the ri-
gorous justification of the neoclassical or IS-LM macro modeis which are used
to explain and predict real-world events. Those simple models summarise a
"vision" of the forces at work in a capitalist economy, which must rest on
the traditional, long-period versions of marginalist theory, with their indefensible
treatment of capital; without this theoretical basis, those forces have no plausi-
bility; but without those forces, there is no tendency towards equilibrium, and
then post-Walrasian analyses have no connection with the actual path of a
market economy. Thus the defensive détour attempted by neoclassical theorists,
who have abandoned the long-period method in order to try to dispense with
homogeneous capital without abandoning an explanation of prices and distribution
in terms of demand and supply schedules, comes out to have been all the time
a false trail, since it presupposes, in order to make sense, the existence of
those long-period tendencies it should have validated.

Now, faith in those tendencies came into existence, with the founders
of marginalism, on the basis of long-period formulations of their theory. These
long-period versions are nowadays no longer defended, and the result is that

neoclassical analyses of real-world economies have no longer any foundation;
£

only the imperfect understanding of the change which has occurred in the notion
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of equilibrium prevents neoclassical economists from grasping the disastrous
state of their theory, by making them illegitimately believe they can still use
reasonings originating in the long-period versions of their theory in spite of
their abandonment of those versions. Going back to what was said in the In-
troduction of the present paper, one may conciude that the critique of tra-
ditional neoclassical capital theory undetermines not only the long-period ver-
sions, but rather all versions, and with them the whole "vision", of the mar-
ginalist or neoclassical approach to value and distribution.

This internal critique reinforces and, in a sense, may help understand the
dissatisfaction which in numerous fields of applied economics is frequently
voiced vis-a-vis the marginalist approach, which many economists find incapable
of accounting for important aspects of the working of labour markets, of in-
vestment, of international trade, of underdevelopment, of industrial structure,
etc. The internal critique gives decisive support to the thesis that the funda-
mental forces at work to determine value, outputs and distribution in a market
economy cannot be those envisaged by the marginalist tradition; it is then
only to be expected that grave difficulties should often arise when trying te
reconcile the marginalist approach with what reality shows.

In the face of this crisis of the dominant approach, the "Sraffian" proposal
is that the economic profession should fully re-adopt the fruitful traditional
method based on the notion of gravitation around long-period positions (with
its implication that the composition of the capital stock should be explained
via the composition of demand and technical choices rather than vice-versa
- a method of reasoning which appears never to have really been abandoned
in applied studies); that the neoclassical approach to value and distribution
should be abandoned, as logically indefensible; and that one should turn instead
to - as a starting point for a reconstruction of economic analysis still largely
to be accomplished - the alternative approach of the Classics: Adam Smith,
Ricardo, Marx (reinterpreted in the light of Sraffa's work of clarification,
see Garegnani 1983, 1984; Eatwell 1977, 1978; Tucker 1960), as improved by

Bortkiewicz, Sraffa and others on the question of price formation, and by the
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principle of effective demand of Keynes and Kalecki on the explanation of

(32

outputs and employment. What is absent in all these authors , when they
are compared with the marginalist tradition, is the idea of "factor substitution"
which is the foundation of those decreasing demand schedules for factors of
production, on which the whole marginalist edifice rests, and which have been
shown generally not to exist. Now, the role of those decreasing demand schedules
for factors was to give plausibility to the existence of a tendency towards
the full employment of factors, which would at the same time cause a tendency
of their rates of remuneration towards the full employment levels: thus they
allowed the simultaneous determination of distribution, technical choices, prices
and quantities. If cne discards demand schedules, one is left in need of a theory
of distribution, and of a theory of outputs and employment, but not of a theory
of relative prices, because, as shown by Sraffa, the universally accepted exi-
stence of a tendency of competitive prices towards 'costs of production', i.e.,
in Classical terminology, the gravitation of the rates of return to capital in
the different industries towards uniformity, will suffice to determine technical
choices and long-period or 'normal' competitive prices, once the quantities
produced, and either the real wage or the rate of profits, are determined.
Imperfect competition, barriers to entry, etc., can then be added in order
to explain persistent profit rate differentials.

As to distribution, as well as outputs and employment, one is far from
starting from scratch. On the contrary, the probable basic elements of a re-
constructed Classical approach appear to be already now quite popular with
large numbers of economists.

For the theory of cutput and employment, we are now in a much better
position than the Classics because we have grasped, thanks to Keynes and Ka-
lecki, the principle of effective demand, i.e. the tendency of savings to adjust
to investment via variations of the level of output; what is needed most is
an analysis of what determines investment, i.e., in Classical terminology, a

theory of accumulation; here Smith, Ricardo and Marx can offer many insights

on the importance of the division of labour, the extension of the market, the

role of profits, the factors affecting the pace of technical progress, the pos-
sibility of crises, etc.; and many further non-neoclassical elements can be de-
rived from Aftalion, Tugan-Baranowsky, J.M. Clark, Schumpeter, Harrod, Steindl,
Goodwin, the empirical surveys on the determinants of investment, etc. As
for income distribution, the Classical idea that it is determined by a complex
process of class conflict and bargaining in which the rate of unemployment
is cnly one, although a very important one, of the elements affecting the re-
lative bargaining power of the parties (another crucial element worth mentioning
here being the government policies, e.g. monetary policy, and attitudes to the
labour movement), appears to be a very fruitful starting point for histcrically
specific analyses which will have to take into account e.g. the possible recourse
to inflaticn, to incomes policies, to anti-unions deflationary policies, to 'social
contracts', to the threat of insurrections or of dictatorships, to institutional
peculiarities, etc.(33)

Thus probably economists will have to renounce the dream of explaining
early everything on the basis of very few universal principles, and accept
to dirty their hands with history and institutions much more than is on average
the case now. Such an approach, if perhaps less aesthetically appealing than
the marginalist simultaneous explanation of everything in one single theoretical
edifice, promises to be much more fruitful, both because of its being free of
logical inconsistencies, and because of its flexibility, whick makes it compatible
with different explanations of real wages or of accumulation, etc., thus zllowing

a better understanding of a diverse and historically changing world.




Notes

(1) Revised text of a talk delivered at seminars at the Universities of Mas-
sachusetts (Amherst), Harvard, Bremen, Siena, Catania, and Paris X (Nanterre)
between February 1984 and May 1986. Helpful comments from the attendands
to the seminars, and in particular from M. Di Matteo, H. Kurz, L. Punzo, J.
Kregel, C. Bidard are gratefully acknowledged. Thanks go to the Italian Ministero
della Pubblica Istruzione and to the Italian Consiglio Nazionale delle Ricerche
for financial support.

(2) See, e.g., Blaug (1980), p. 202; Hahn 1974, p. 14 Bliss 1975b, p. 117, n.
22,

(3) The term "Sraffians" has been preferred here to "neo-Ricardians" because
the latter term is often used to stress a supposed anti-Marxian nature of the
analyses of Sraffa, Dobb, Garegnani, Bharadwaj, Eatwell, H. Kurz, Scheifold
etc. which is just not there (see Garegnani and Petri 1982, Garegnani 1984).
[t must be added, thcugh, that some authors who consider themselves Sraffians,
e.g. Pasinetii, Nuti, Mainwaring, do not appear to share the views summarised
in the present paper as to the relevance of the "Cambridge critique" for the
GE versions of neoclassical theory. "Neoclassical, by the way, is also highly
misleading in its suggestion that the approach to value and distribution so label-
led is a renewal of the Classical one, rather than a drastic departure from
it (Garegnani and Petri 1982); terms like "marginalist” or "supply-and-demand"
are more correct and will be often preferred in this paper.

(¢) The term "long-period positions" has been proposed by Garegnani (1976)
to cover both the marginalist notion of long-period equilibrium and the Classical
noticn of "natural prices"; these two notions share a common analytical element,
the presence of an uniform rate of profits on the supply price of the capital
goods, but are otherwise different enough to warrant a new term to cover
them both. Hayek, Lindahl, Hicks were the originators of the move away from
the traditional notion of long-period equilibrium, in the years around 1930 (Mil-
gate 1979). But only with Hicks's Value and Capital (1939) and Lange's "Say's
law: a restatement and criticism" (1942, but an early version was read at an
Ecorometric Scciety meeting in 1938) did the new notion of equilibrium start
gaining widespread acceptance; and already in Lange what was clear enough
in Hicks, i.e. that it was a new notion of equilibrium, is no longer said; as
argued below in this paper, the change in the notion of equilibrium appears
to have gone unnoticed by the greater part of the economic profession, even
by Arrow 1959.

(5) So-called 'disequilibrium' fix-price models (as developed by Dreze, Benassy,
Malinvaud, Grandmont etc.) share with the other GE models the treatment
of the capital endowment, and are therefore, for the argument of this paper,
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included among the post-Walrasian models; also see below, note 26.

(6) See some indications of disappointment with the latter program by GE spe-
cialists in Hahn 1973, 1982b, p. l; Fisher 1976; Weintraub 1979, pp. 124-5;
and, more generally, Phelps Brown 1972, Worswick 1972, Blaug 1980. No one,
though, traces the roots of the unsatisfactory state of neoclassical theory to
the reasons suggested in the present paper.

(7) See, e.g., Grandmont (1977), Fitoussi (1983).

(8) As is well krown, the introduction of expectations and of money causes
serious difficulties to the proof of the existence of zn equiiibrium, see Arrow
and Hahn 1971, Grandmont 1977; also see the beginning of Chapter 7 below
in the text.

(9) This assumption is made cnly for the sake of discussion. It is worth stressing,
anyway, that a theory of value, in order to be acceptable, should be capable,
it would seem, of yielding uniqueness except in isclated cases of either very
low likelihood or recognized correspondence to observed events: and that neo-
ciassical general equilibrium theory does not satisfy these requirements.

(10) For a similar argument and a contrast with the treatment of expectations
in the traditional method, see Garegnani 1976, p. 140.

(11) On the contrary, cne finds occasional recognitions of the problem, but
to no avail. Thus Bliss has writen. "Does is not take time to establish equili-
trium? By the time equilibriuin would be established will we not have moved
on to another 'week' with new conditions, new expectations, etc.?™ (Bliss 1975,
p. 210) but has centinued working on tempecrary equilibrium. Morishima 1977,
pp. 80-81 clearly sees the non-coincidence of the actual and the equilibrium
paths, and quotes Walras to the same effect, but does not draw any critical
conclusion from his cbservations. Hahn 1984, p. & writes: "... imposing the axiom
that the economy is at every instant in competitive equilibrium simply removes
the actual operation of the invisible hand from the analysis", but dces not
seem to notice the problem discussed here. Dumenil and Lévy (1985) criticize
nec-Walrasian equilibria along lines similar to these of the argument of this
paper, but fail to notice that those critiques do not apply to zll versicns of
necclassical theory, since the 'gravitation' method which they incorrectly ascribe
exclusively to Classical economics was in fact shared by the founders and de-
velopers of neoclassical theory for at least 50 years. Also see note 26 below.

{12) For synthetic descripticns of the method based on long-period positions
one may consult Garegnani 1976, Eatwell 1982, Petri 1978, Milgate 1982. But
a full grasp requires a study of at least some instances of the method at work.
One might do worse than start from Marshall and the writings of the Marshallian
school on the trade cycle; Ricardo is even better.
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(13) The differences between the Classical and the supply-and-demand approaches

to value and distribution also entailed different approaches to the determination
of these quantities, see Garegnani 1984.

(14) Nor can a long-period position be determined as the asymptote of an in-
tertemporal equilibrium converging - as the recent researches on the equivalence
of intertemporal equilibria and turnpike paths suggest may happen (Bewley
1982) - to steady growth, because the economy cannot be expected to follow
the equilibrium path, so the problem of the divergence between equilibrium
path and actual path remains. Besides, the assumptions necessary for such a
convergence are quite unrealistic (e.g. no scarce natural resources), and, finally,
a steady growth path determined by the growth rate of population is closer
in its nature to a secular than to a long-period equilibrium (see note 18 below)

and as such answers different questions from those which a long-period equi-
librium addresses.

(15 1 s=0, then S=m=n=l =t =] =t =0. Hence | =L, t_=T and equations[!]
to [5] plus [12] to [15] Ttorm 2 sglf-suiﬁcient systemcof 9 equations in the
2 variables ¢, | , to Mo N Wis Wi Wy We Owing to the constant-returns-to-
scale assumption, p_ is anyway well-defined by equations [6] to [ 8] (although
it is now the virtual cost of producing one unit of m) because the optimal
I/t ratio is determined by whvt independently of scale; and the same is
true of p_. Thus for s=0 all maznitudes appearing in equation [16] are already
determined, so equation [16] cannot be satisfied except by a fluke.

(16) As m/n is varied, w_/w_ will also change because | and t_ will change;
and it may happen that w_/w  changes in the same direction as Pn/Ppe
the preducticn of capital godds used capital goods as inputs too, then this would

tend to happen if each capital good used itself as an input in a higher proportion
than it used the other.

(17) See, for a demonstration, Kregel 1976; ailso Garegnani 1960, 1970.

(18) Garegnani (1960, Appendix E; 1976, pp. 134-5), following Robbins 1930,
has stressed that a static long-period equilibrium should not be confused with
what Marshall would have called a secular stationary equilibrium, in which
the constancy over time of the quantities of factors is the result of an equili-
brium of the forces tending to alter the factor endowments: a state far removed
from real econemies. On the contrary, if the marginalist conception of "capital"
as a single factor and the associated analysis of substitution mechanisms had
been correct, then it would seem that Marshall, Wicksell, J.B. Clark etc. would
not have been wrong in thinking that the static hypothesis would not prevent
the conclusions of the analysis from being relevant to non-stationary economies
too: see, for an example, the discussion of the usefulness of the marginalist
long-period investment function in Petri 1986. It is worth adding that, owing
to the different theoretical siructure, no analogous need to assume stationary
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conditions appears to exist for the "normal positions" studied in the Classical
approach to value and distribution: in the latter, e.g., accumulation need not
change production techniques nor distribution.

(19) "Supply and demand" are terms to be found in the Classical elluthors too,
but there they do not refer to the same concepts as In neo_classtcal theory;
they are not schedules, but rather single quantities, see Garegnani 1983.

(21) See Garegnani 1960 Pt. 1ll. The measurement of .the "capital" endowment
as an amount of value was never something neoclassical authors felt ?zt ease
with. The ultimate need for a value measure arises from the fact that, 1nt_equ1:
librium, amounts of "capital" receiving the same amoun-t of rehmurt\::a 10nbe
and having therefore the same value - mus'.c, by the lﬁ)glc.of tpevf. -ocr;/,ital
equal: any measure of the amount of "capital' embodied in speci 1—c i palso
goods must therefore be proportional to their. value. The value measy;\e svin :
naturally suggested by the treatment of capital as homogenecus with savings,
i.e. with income, see Garegnani 1978 p. 33.

(21) “"Stable" here means compatible with the traditional informal arguments
about the stability of realistic adjustment processes.

(22) The introduction in Walras's model of inequalities in place c;f the;cqu:;tu;r::
specifying the uniformity of the rates of return on the_suplp); \;:Ira i
capital goods (Morishima 1964, Note to Chapter 3) is the simplest ):, i
come Walras's inconsistency and go over to the temporéry equ{lb_rlU.l'TI ;rda M
with, implicity, in Morishima's case, static c—xpectanons e q:uelatae stoe
assumption in this framework, owing to the speed with which the a

equilibrium may change.

(23) Various elements in Walras's analysis suggest that he - no 1es§ .tha.m ?ohm-
Bawerk or Wicksell - was trying to determine a long-Perxod equlhbrlum. legt
the uniform rate of retirn on the supply price of capital goods; the lmpulrci;
assumption of static price expectations; the absence c?f .net- et\trre]prer;eseqce
profits; the absence of a fixed factors/variable factors' dlstl.nctlon, the a t. :
of initial endowments of firms; the absence cf all consideration of a debt s r:ct
ture of firms; even, if well understood, the treatment of the money endown:;r;S
(Petri 1922). He seems to have simply been less clear than those othehr af.lat '12—1
on the implications of that notion of equilibrium for the treatment of the capita

endowment.

i ia i ili-
(24) The imperfect awareness of the shift to a post'-\Valrasu-,n notlon”ofj ﬁ(gi—\s_
brium is the reasen for the duration and the confusicns of the so-caile 2

sical Dichotomy Controversy" in monetary theory associated with Lange, Patin-
kin, Archibald and Lipsey, Clower, etc., see Petri 1982.

marginalist approaches

(25) For a contrast of the data of the Classical and the
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to value and distribution, see Eatwell 1977, Garegnani 1984. One point may
deserve further discussion here. In a long-period (marginalist) GE, although
the notion of capital as a single factor which may change "form" makes it
possible to conceive of its total amount as unaffected by the disequilibrium
actions of agents in the gravitation towards the equilibrium, the distribution
of the preoperty of the factor endowments among the agents might be affected
by these disequilibrium actions; it might therefore be argued that even a long -
period GE does not have data unaffected by the gravitation towards it - even
leaving aside the problems connected with the measurement of capital -. But
it would seem, the degree of indeterminancy of a long-period GE due to th
cause would not be so great as to endager its role as a c
the changes in the distribution of the property of wealth - long-period mar-
ginalist theorists could have plausibly argued -, in order to affect to any si-
gnificant extent the equilibrium, would in all likelihood need to be much greater
than might result from the mistakes of agents. The problem is analytically
different from, and much less grave thap, the problem which arises with the
total endowments of each type of capital goods: if these endowments are given,
a long-period equilibrium will generally not exist.

L
is
entre of gravitation:

(26) Reading €8. an often—ited survey such as Weintraub 1979, I think one
cannot avoid a feeling of unease at how GE t
rio" or "stery" after another to discuss the a
- recontracting, B-processes,

heorists invent one unreal "scena-
djustment towards the equilibrium
and what not - in order to avoid having the data
of the equilibrium altered by the adjustment process. F.u. Fisher (1983), in
the first neoclassical attempt so far to deal with
the alteration induced in the data of a post-Walrasian equilibrium by any reali-
stic adjustment process "makes the calculation of equilibria corresponding to
the initial state of the system essentially irrelevant" (p. 14), and tries to study
the stability of disequilibrium processes actually taking time and involving
production and consurnption. He is able to prove that the economy will tend
to some Arrow-Debreu equilibrium only by assuming, among other things, the
existence of futures markets for the infinite future, and what he himself admits
to be an unrealistic assumption of No Favourable Surprises, i.e. that during
the disequilibrium brocess things never turn out to be better, for any agent,
than he had expected.
This may be the place to note that, while the criticism advanced in Chapter
2 also applied to so-called 'disequilibrium' (fixprice) Dreze-Benassy-Malinvaud-
Grandmont equilibria and their sequences (see, for a survey, Grandmont |977;
and see Fitoussi 1983 P 1% "The theory of 'disequilibria’ had been presented
at the beginning as the theory of imperfectly co-ordinated systems, but the
models... are all founded on tatonnement processes, which ensure a perfect
co-ordination through quantities... (the) critical remarks concerning the assump-
tion of the instantaneous adaptation of prices apply, pari passu, to the case
of instantaneous adaptation of quantities"), these latter models appear to be
even weaker on this score, owing to the presence of one more element (the
given prices) whose evolution over time introduces an element of arbitrariness

this problem, concedes that

=]
Nat
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ilibri ible diver-
in the modelling of the sequence of equilibria and a cause of poss
m ilibri ath. _
ies between actual and equilibrium p . . .
gehC1?5 nzt the place for a full discussion of the attempts to c1_rcumt;at o
et i i iefly, the assumption -
i a tations. Briefly, in
by assuming rational expec . i
p'rccj)baljsmusey all their information in the best possible way canrl\ot be
U L. . . . .
with the assumption that the equilibrium is reached instantaneously
W

(27) Both are necessary: the second without the first can o:ly ten.:)uurte ;2:': tﬁit

demand will be sufficient to absorF) aggregate output, ! ot tha
gregate' | product will automatically gravitate towards the full ERloyiE
= nanonaf' p;Owithout the second cannot guarantee that decreases. in money
- th'el l;rs about decreases in real wages, and hence incre;ases in employ(—l
L = rmg“ the increased savings, normally associated with an increase
e du tput, are not matched by an increased investme'nt, an atten?pt
emp'loyment - lzuagen’t following a decrease in money wages w11.l cause pruje
;ofl:;roenasii se:gop wyith the meney wage deflation, and employment will be reduced
€ Mt

again.

i e lines from
i Also notice how clearly these .
See Garegnani 1976 p. 137 n. lé. _ ) s lror
E_S)ks ereefle(‘t gthe conception of capital as a single factqr ccxp:‘ible eo:erzuy c,a’—g-
“flocrm" without changing “quantity", which was at the time the g

cepted one.

(29) A very low elasticity of the demand curve for labour would depnv\evozr;z
= y' ibility: e.g. very small shifts of the labour supply curv‘e K
rtjhr:orytoofcaz.ce;us‘_,c;co)\:.ding to the theory, enormous variations o; ”Ieb;:l s\:ii;;
e Fir i ontractions in the la o]
Tovld cmme 'h;\hatrnzt‘:‘iir;inco? ::loof\:tss (tsomzzltl‘:lro;-.o The full employment. assumption
e Causeltf I”us’ibility the normal situaticn being one of. 'elthe'r labcﬂmr
\-‘lcml.doiatlaslO st(r)Z::tupr:l unémc),loyment; the assumption of an indcim.xte 'co;\;n\::;:
(f){ex(i'l&)‘:lltlty of factor prices would then also lose plaushlb.lhty,inz_;\?n;t d\?sotlrjibuuon'
be natural to look eisewhere for the forces determining

- .

(30) As an example, see Bliss 1975b ch. 13, who df:nies valllzilltystt;)df{a:::hzlosz

oblem about the speed of adjustment to the optimal capita . l,e e

E;corrcctly. see Petri 1986) argues that Solow's famous 195? ?r:;est i

classical gr,owth theory is wrong in believing that thz ;at”c;ﬂr?d ;2, e
the same time bring to equality both the supply and dema

the supply and demand for savings.

(31) No neoclassical macro texibook that. I know OI,"‘-leth :)rf]e'roenvlé'rseexcceap;;.toar;
of Nagatani 1981, goes so far as reporting the possmfl lhzw RS
deepening'. This seemns to me to be a good e:;amp'l:z.o(;cl !
simply refuse to take troublescme counterexamples seriously.

1 o 2 o a
( ) \ i h he exc p 1 f ey CSay N pl lnClple [l at savir b’S are b[ OUghL
/2 \ t t xception o K nes Vhele [he
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into equality with investment by variations of the level of income - a principle
in no way dependent on the marginalist approach to value and distribution -
coexists with marginalist elements (the most important being the decreasing
marginal-product-of-labour schedule and the decreasing marginal-efficiency-

of-capital schedule), giving rise to problems of theoretical consistency, see
Garegnani 1979 p. 59 n. 44.

(33) It might be thought that the above conclusions leave the existence of
the post-Walrasian equilibrium untouched: so that one might still argue that
there exists at each moment of time a full-employment price vector, although
the market mechanism is unable to find it. But the conclusion, that the forces
determining value, distribution and outputs in the real world cannot be those
envisaged by the marginalist tradition, suggests that there are other forces
and mechanisms at work: the implication (in agreement, it would seem, with
many empirical studies) appears to be that the neoclassical description of the
economic_agents' choice sets is defective. Three examples on the issue of price-
taking behaviour may suffice here. The widespread existence of product dif-
ferentiation suggests that it must often appear rational to a producer to dif-
ferentiate his product if he can: the assumption of price-taking behaviour then
appears to contradict the assumption of rationality in a world where product
differentiation is possible. Again, in labour markets the common experience
is one of (often institutionalised) collusive behaviour on both sides; one should
conclude that it must at least appear rational to the agents to collude (and
that it may actually be rational becomes more plausible if it is concluded that
there is no reason generally to believe that a wage decrease brings about an
increase in emplyment); the assumption of price-taking behaviour in labour
markets is then, again, probably in contradiction with the assumption of ratio-
nality. Thirdly, for investment decisions the assumption of price-taking behaviour
(relative to the expected price of the product one intends to produce) is clearly
ridiculous the moment there are constant returns to scale since then the ex-
pectaticn of extraprofits would induce ran infinitely large investment in the
given industry and entrepreneurs must know that this will affect the product
price. Thus, it would seem, the neoclassical notion of prices sufficing to deter-
mine choices is highly implausible; already on this ground alone, the view enun-
ciated at the beginning of this note appears therefore indefensible.
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