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ABSTRACT:

Part | argues that marginalist theory before Keymgdicitly determined an investment
function decreasing in the interest rate adlthe demand for the newly produced capital goods
necessary to keep intact the optirst@ckof capital, determined by income distribution dinel full
employment of labour (Garegnani 1978(1964)). Keyigected that the full employment of labour
could not beassumedit had to result, if at all, from an analysis wh@&nemployment was possible;
but the implications of the absence of full labeorployment for investment theory were not
discussed by him, nor afterwards; there resulteglaof theoretical rigour in investment theoryil st
evident in current textbooks. A number of textb@ok&sentations are remembered and criticized.
This part relies upon, and extends with furthemepdes, the argument in Petri (2004, 84.3 and ch.
7).

Part Il notes that, in the recent fashion of rasdibess-cycle or New-Keynesian
macroeconomic models, full employment is again §impsumed, on unclear foundations apart
from an indefensible appeal to general equilibriteory (which makes assumptions, eg. complete
futures markets and the auctioneer, which cannobdde in a positive theory of the functioning of
market economies, and — not least because ofghson — is undergoing a deep crisis of credibility)
One aspect of the claimed foundation of contemparainstream macro models upon general
equilibrium theory is specifically criticized: treeseems to be a widespread belief that an assumptio
of stock equilibrium eliminates aggregate demarablams; but the reaching of a stock equilibrium
cannot be separated from the reaching of flow daiuim the moment it is admitted that there is no
auctioneer and equilibrium can only be reachedt #ll, by time-consuming trial-and-error
adjustments. The need for a theory of aggregatesinvent where the full employment of labour is
not assumed cannot be avoided. It seems thenatdito admit a role for the accelerator, with the
consequence that neoclassical macroeconomistsdsadapt the Dornbusch-Fischer approach: the
rate of interest determines the desired capitaltabatio, but desired K results from applying this
ratio to the production of (expected) Y, not td-einployment L. This considerably weakens the
neoclassical argument for a significant elastioftynvestment with respect to the rate of interast]
opens the door to multiplier-accelerator interacdiowith further implications for the effects of gea
decreases that radically undermine the argumethieoheoclassical synthesis’ against Keynes. Thus
the refusal to consider the Cambridge criticismastaot provide neoclassical economics with a
convicing argument for a tendency to full employmerany case. A rigorous reconstruction of
investment theory, since it must drop the neoatassionception of capital-labour substitution,ef |
essentially with accelerator-type influences orestment, and therefore with a central role of
aggregate demand in determining growth.

PART |
1.
As is only appropriate for a theory that, beingdabsn the indeterminable notion of capital as
a single somehow homogeneous factor of produceémbbdied’ in heterogeneous capital goods,
caused problems even to its founders when they toidormulate it rigorously, pre-Keynesian
marginalist treatments of the connection betweenashel for capital and investment are hard to find.
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One must reconstruct this connection as rigoroaslgossible from the logic of the theory. It seems
then possible to say, with Garegnani (1978(1964aX, the demand for capital conceived as
somehow a single homogeneous factor was deternmrtegiditional marginalist economics as the
persistent demand for capital goods implied (bypteeluction methods associated with the given
income distribution) by the persistent demand fgivan net product; this net product being the one
producedvhen labour was fully employeBut since at each given moment the endowment of
‘capital’ would be crystallized in specific capi@gbods, a change in the desired capital-labou rati
induced by, for example, a change in income distidim could only be realized in new plants (only
in new plants could the marginal product of cagi@lconsidered a function of the K/L ratio
adopted), and therefore it could only involve tlosvfof labour gradually released by the closure of
the plants reaching the end of their economic lifeany concrete economy, income distribution
would therefore be determined, not by the ratiexa$ting total endowment of capital to labour
supply, but rather by the ratio of the flow of #eapital (savings) to the flow of labour ‘freday

the gradual shutting down of old plants, a ratat thiould coincide with the first one only when the
entire labour force were re-employed in new plamd¥odying that ratio. (Gross) investment was
then determined by the K/L ratio employed on averiaghew plants, a ratio determined by income
distribution,and by the flow of gradually ‘freed’ labour.

This determination of investment requires the éatiployment of labour. If there is labour
unemployment, a given K/L ratio in new plants donessuffice to determine investment, because
new plants can employ more or less labour tharfidke'released’ by the closure of old plants,
correspondingly gradually reducing or increasingraployment.

Thus, the moment with Keynes the possibilitypefsistenunemployment is admitted, the
marginalist determination of K/L does not sufficedietermine investment. Keynes, helped by
Marshall’'s empiricism on investment, did not sqlatackle the problem, remaining content with a
reference to a short-period role of increasing suppce (which was soon noticed to be empirically
unsupported, and is anyway insufficient for a tlyeamguing the possibility adurable
unemployment), and to a longer-period role of dases of the yield of a capital good as its supply
was increased, an argument made illegitimate bydissibility to increase the employment of
capital goodsind of labour. Thus Garegnani (1978 fn. 44 p. 59-Gfipd, “Keynes’s use of the
marginal efficiency of capital also presents diffiees. In particular, it is not clear in what sens
decreasing returns to increases in the stockseddifferent capital goods can be assumed, as is don
by Keynes (p. 136), when, there being unemployneaaditional equipment be used together with
additional labour.™]

2.
| have suggested in Petri (2004, ch. 7) that theblem largely explains the evolution of
mainstream investment theory since Keynes, asasgdlhe striking lack of rigour generally to be

! The corresponding Italian text is livelier.



found in the current presentations of investmeeobti, even aparfrom the problems with the
treatment of capital as a single factor highlightethe Cambridge controversies.

For example, a striking characteristic of many nmogeesentations of investment theory is
that its negative elasticity vis-a-vis the rateraérest is explicitly attributed to the decreasing
marginal-product-of-capital curve, which causesdésired capital stock to be a decreasing function
of the interest ratayithout clarifying what is assumed about labour employnvédmtn this argument
is advanced. In my 2004 book | remembered as examnpé 1982 book on rational expectations by
Begg, and the macreconomics textbook by Farmem lacld that an analogous treatment is in the
textbook by Burda and Wyplosz, and — with onlytéelimore caution — in the one by Mankijv[In
Burda-Wyplosz, as in Farmer, capital is assumdaktentirely circulating capital (its demand is
determined by setting its gross marginal produagétp 1+r), So gross investmeatincideswith
the demand for capital, and the need for an assamgt given labour employment should be
glaring but is nowhere mentioned. Perhaps this @rder to hide the subsequent contradiction with
the use of the investment function thus derivethelS-LM context, where labour employment is
variable and therefore the basis for a decreasengimal product of capital is absent.

3.

Let me now use D. Romekdvanced Macroeconomids ed., as an example of the
miseducation students undergo even in more advarmedes when they are introduced to
investment theory by mainstream textbodkdRomer starts his discussion of the determinahts
investment (p. 367) with a ‘baseline model’ of mgée firm which produces a single product and can
rent capital at a price ofrCapital is treated like a single good with pricghe same price as output.
Capital can be obtained in any quantity the firmis. The firm’s profits at a point in time ar giv
by n(K,X1,X2,...,X;) where K is the amount of capital the firm rems ¢éhe X’s are the variables that
the firm takes as given; for example if the firnpexrfectly competitive they include the price o th
firm’s product and the costs of other inputs. Timectionzn(-) is a value function that indicates the
maximum profit the firm can achieve for the givaices, as a function of the amount of capital
rented. If for simplicity we assume that productrequires only capital and labour, the relevant
prices are the product price, the nominal wage,thedental price of capitakr The first-order

2 Mankiw’s macro textbook is only apparently lessamect: in the chapter on investment almost
at the end of the book, Mankiw admits that the nmaigproduct of capital depends on labour
employment, but when two pages later he conneetsstment to the difference between Méhd
cost of capital he avoids mentioning that dependemad represents graphically investment as a
function of the rate of interest r alone. And ire tearlier chapter on the IS-LM model he had
assumed the standard investment function I(r), tongitany mention of the need — implied by the
dependence of MPon employment — to admit shifts of the IS curveeagloyment varied. Perhaps
Mankiw hoped that students would not notice thetreaiiction although the elements for noticing it
were supplied (at the end of the book).

% The considerations to be advanced on Romer apphjst textbook the arguments against the
adjustment-cost theory of investment in Petri (20 7), to which the reader is referred for aenor
detailed critical discussion of the evolution ofingiream investment theory.



condition for the profit-maximizing choice of K é&/oK=r.

At this point Romer does not discuss whether inss-brder condition yields a definite
solution. Only later, after arguing the need toeddtice adjustment costs, he considers the posgibili
of — in fact, he assumes — constant returns t@¢pal371) and then in a footnote he admits that in
this case in the absence of adjustment costsrihésfdemand for capital is not well defined. But he
can avoid discussing how traditionally the problas dealt with, because at that point he has
already argued that adjustment costs must neclgsisarintroduced. So he does not explain that, if
as he now assumes the firm is part of an induatin§ agivendownward-sloping demand curve,
and the single firm’s profit is a decreasing fuaotof theindustry’stotal capital stock K (the firm’s
own capital is now indicated as k), then no prob&ises in determining thedustry’sdemand for
capital in the absence of adjustment costs, bedheggroduct price will tend to minimum average
cost and industry supply will adjust to the dem#&orthcoming at that price. Nor does he explain that
the same holds true even if firms have U-shapedageecost curves, because even in this case prices
will tend to minimum average cost becausermtiy. But entry is not discussed by Romer. That the
possibility of positive profit should stimulate theth of new firms is nowhere remembered (we will
later understand why). The number of firms is eipi taken as given (p. 371: “Consider an
industry with N identical firms.”), an incrediblesumption in an analysis aiming to determine
aggregate investment: isn’t investment often aiatecteating new firms? (One might answer that
the possibility of a discrete jump in demand fopital — see below — is not eliminated by the
Marshallian approach to industry long-period supplyt Romer should have discussed entry
anyway, because as we will see it is a problenhifoown theory.)

Anyway, at this point Romer has already explicitiroduced the need for adjustment costs,
on the basis of the observation that otherwisevamdd be unable to obtain an investmemiction
since any discrete change in some exogenous vamahlld cause the demand for capital to change
discretely, implying an infinite rate of investmet this way he introduces at the level of thegkn
firm the issue which originates the approach t@stmnent theory that in Petri (2004, ch. 7, p. 471)
have called the ‘two-stage problem’: the theorwihg obtained in a first stage of the analysis a
discretechange in the desired stock of capital due to sdis@ete change in some exogenous
variable, must then generatérate speedf adjustment to the new desired capital stock.tBu
locate the analysis at the level of the single fiomeven of the industry, is only misleading. Cies
that alter the desired capital stock will also rsseeily alter the demand curvgsdf industries (think
for example of the demand curve faced by an inglystsducing a specific capital good). The change
in the demand for capital when, for examplegchanges must therefore result from an economy-wide
analysis that includes changes in the compositiaiemand and in prices.

This is particularly easy to see wilikternaladjustment costs, but Romer in spite of duly
admitting them (p. 370) appears unable to realizgoroblem. External adjustment costs are what
used to be called rising supply prices of capitadds, resulting from short-period Marshallian

“ For the sake of argument | am conceding the exdstef definite demand curves.



upward-sloping supply curves — the main reasoheérshort period according to Keynes for the
decreasing shape of the marginal-efficiency-of4@hgichedule. They entail adjustments of capital-
goods prices, and thereforemftputprices for the firms that produce théBut even for

industries producing consumption goods, the chamg®ut price will bring about a change in the
output price that will change relative prices ohsomption goods and therefore will shift demand
curves. But Romer never discusses this issue.

Let us come to how Romer determines the investwieatrepresentative’ firm in the given
industry. He restricts the analysis to internaliatipent costs (with no mention of the severalaaiti
comments on their empirical relevarige[He then assumes that the representative firximizes
the integral up to the infinite future of the presealue of ‘profits’] n(K)k—l—C(k), where K is the
industry’scapital stock, k is thBrm’s capital stock, C(l) is the (strictly) convex adjugnt-cost
function so that I+C(l) is total investment costdarofits apart from investment cos{K)k, are
assumed proportional to k but decreasing in K. [atter assumption is intended to reflect price
taking and constant technological returns at fienel plus the fact that if industry supply expands,
the product price decreasdsBut the amazing thing is that Romer assumeseheth firm takes the
time path of the industry-wide capital stockds given (p. 371), and proceeds to determine the
optimal path of the firm’s own capital, and therotztain aggregate investment by summation of the
firms’ decisions, forgetting that the moment firnesllize what the other firms in the industry are
doing the path Kcan no longer be taken as given in the single'simmaximization. The adaptation
of expectations to observation cannot but imply tree should treat the entire industry and not the
single firm as the object of analysis. But at theustry level microeconomics reminds us that there

® This escapes Romer, cf. his footnote 11 p. 380.

® E.g. Nickell (1978, p. 37-39) or Hamermesh anchRféL996) or Ackley ?? are very critical of
the assumption of convexity of the adjustment ¢mscttion. It is striking how continued adherence
to a theory contradicted by empirical evidence fiero preferred to attempts to look for different
theories, and then the objections based on embpawdence are simply no longer mentioned. Not a
very commendable scientific attitude, | would argBet it is not a matter of empirical evidence
only. The approach implies that, the slower theptataon to the new optimal capital stock, the
smaller the adjustment costs. This cannot be aedepbo slow a construction of new plants would
imply that these start rusting before being puige. A cost-minimizing speed of adaptation must be
accepted, and at this speed to speak of adjustrostgadditional to the cost of purchase of capital
goods makes no sense, the costs of investmenisatpgbed are simply the normal costs required by
the production of the output due to that investmehé costs that enter the determination of
minimum average cost. Some authors assume for d&athat C(I)=0 when | simply replaces
depreciation so that K does not change, but intdaar why the building of a new plant, to replace
plant which has reached the end of its economecdiid is closed down, should cost less than half
the building, on the same occasion, of two idehftants.

" This is a very unusual definition of profits, basa it does not include payment of interest on
initial capital among the costs. Also, over anyitéirtime period the cost of investment in the final
period should not be subtracted from revenue iemt@ obtain the usual definition of profit.

8 That firm profits are proportional to the firm'samital for a given K clearly reflects the
traditional assumption that the firm is so smalatige to the industry that the firm has the rigit
neglect the influence of its own capital upon Kt xaditionally this was justified by U-shaped
average cost curves that limited firm size, whiteer has assumed constant returns to scale.
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will be a powerful tendency toward equality betw@eoduct price and average cost, with the
position of the demand curve determining the giyaidi be produced at that price. This is also due
to entry, but to deny the possibility of entry asner implicitly does is simply ridiculous. Then,dw
big problems arise for the analysis when the qaess the effects upon investment of changes in the
rate of interest.

First, even if the speed of change of the capitalkscould be determined univocally for each
firm, investment would also depend on whether tiet@rth of new firms: whenever it were
convenient for existing firms to expand their capiit would be also convenient for new firms to
enter; assuming a well-defined optimal investmenta be determined for a newly born firm, the
flow of entry of new firms would remain undetermin@otentially infinite!) and so investment
too[*]. Thus, internal adjustment costs do not yiel&grninate investment function the moment
entry is admitted (and one understands better wkry & never admitted in the presentations of
investment theory based on adjustment costs).

Second, the position of the demand curve of ansirgicannot be considered independent of
changes in the rate of interest, for the alreadytrored reason that relative prices will change
(tending to the new minimum average costs — thexast rate is a cost, and a different share off tota
cost in different products), therefore demands g¥ikknge too, for example there will be changes in
optimal methods of production that may imply drastianges in the capital goods demanded.
Nothing can be concluded from the analysis of glsimdustry as to what is going to happen to
investment at the economy-wide level. Only fromaaalysis at the economy-wide level can one
conclude, for example, as to whether a decreafeinate of interest changes relative prices such
that consumers shift their demand in favour of @dintensive rather than labour-intensive goods,
inducing an increase in the demand for capitaltertte an increase of investment — the question
traditionally answered affirmatively by marginaligtoclassical authors and shown on the contrary to
have an indeterminate answer by the results o€tdrmabridge debates.

Thus Romer’s reference to an industry demand cateer than — as more explicitly done by
earlier presentations of the adjustment costs a&gpre to a given product price does not avoid the
grave problems of the approach; the complicatedhematics, Euler equations, transversality
conditions etcetera appear to have the sole rabdsturing the need to take into account the
interrelations between costs, prices, demandsrfal products, and demand for factors; in the end
one finds that nothing has been gained relatiygegious simpler analyses that were less marred by
arbitrary assumptions (e.g. did not forget thaingjes in interest rate alter relative prices and
demands) and were clearer on the economic inssgipisorting the analysis. The structure of the
analysis is still that of the two-stage probleng tieoclassicals need to prove: A) that as theofate
interest decreases the demand for capital increB¥éisat an increase in the demand for capita (th
stock) causes a well-defined increase of investrfteatflow). Assuming stage A delivers the desired
result, the attempt to base stage B on internaisaiaiient costs (rather than, for example, on dsfiver

® This has been admitted e.g. by Séderstrom (197386).



lags) founders on the absence of empirical sugpothe needed strict convexity of adjustment
costs, on the indeterminacy created by entry, anith® impossibility to take industry demand
curves, or product prices, as given. In the mealeywkiudents have been miseducated to forget all
these problems. A disaster.

4.

Others adopt an approach dubbed by Ackley (198)dtray of opportunities” approach:
Blanchard’s macro textbook, for example, or the op&rugman and Wells, justify the decreasing
investment schedule by reference to a series d@ilglesnvestment opportunities which offer the
prospect of different rates of return, concludingttit is convenient to start all investment prtgec
which offer the prospect of a rate of return higtiam the rate of interest; then a lower rate of
interest will make it convenient to start more istyeent projects. It is disconcerting that such an
approach should continue to be considered tendtiglethe destructive and crystal-clear criticism by
Ackley (1978, pp. 620-625), which points out tHegltimacy of considering the returns from
investment projects as independent of the ratatefest.

So, if a decrease in the rate of interest is toei@®ee investment, it can only be — Ackley
lucidly concludes — “by selectively favoring theoduction of more capital-intensive products as
opposed to labor- or land-intensive products” doylfavoring more capital intensive methods of
production as opposed to less capital-intensive’ofpe 620); “the original classical basis for the
declining investment schedule ... clearly liesomgideration of aggregate ‘factor proportions’ thoe
entire economy” (p. 625 fn. 15). However, besidesgroblems pointed out in the Cambridge
controversies, there is the problem of what to m&sabout labour employment.

The latter Gordian knot is cut by recent mainstr@aacroeconomic modelling by assuming
the full employment of labour even in the shortiper| pass to discuss the foundations of this
development.

PART Il

5.

Internet allows some exploration of what kind ofamgeconomics is taught in other
universities. A survey of the web pages of econsrdipartments that allow access to course
contents strongly suggests that, if one leavesdbiel very few places known for their ‘heterodox’
faculty, nowadays the teaching of macroeconomiggatuate level consists of (i) neoclassical
endogenous growth models when the emphasis isavtlyr(ii) Real Business Cycle / New
Keynesian models (Christiano-Eichenbaum-Evans, Sietuters, et similia) when the focus is on
monetary policy. (Nothing in the teaching prograseems to have been changed by the economic
crisis that started in 2007 with the consequensicimable increase of unemployment.)

The treatment of investment in all these approahtsat investment is assumed to adapt to
full-employment savings. The models are modelsauthnvoluntary unemployment; a
representative household determines how much labaupply, and this labour supply is fully



utilized; the wage rigidities admitted in some Ni€eynesian models only cause labour supply to be
somewhat different from what it would be with coetel wage flexibility. Savings determine the
growth over time of the capital stock, which is @emed by firms because the rate of interest equals
the marginal product of capital, treated as a sigglod. Adjustment costs — usually assumed to have
the form of the Hayashi (1982) version of Tobin’thgory — are admitted, but their main effect is,
that a somewhat lower rate of interest than inrthlesence is required in order to cause investtoent
absorb net savings; a second, minor effect isttieat cause the increment of the capital stock
brought about by a given level of savings to bitla less than in the absence of adjustment costs,
owing to the resources these absorb; the consetpyesit return on savings may also have a small
effect on the amount of savings; but the main ngsganot altered, it is not variations of income
that bring about the equality of savings and inwestt, Keynes'’s principle of effective demand is
flatly rejected. While the possibility of rigidites nominal or real wages is admitted (although
attributed to workers’ own decisions so that unewplent is still voluntary), Say’s Law is taken for
granted to such a degree that it is often felt tih@aimain characteristics of the approach can be
illustrated in models without capital or investméai. Gali, or the first chapters of Woodford 2003

Thus, behind the complications created by the sistthelements introduced in the
modellingf], the central theoretical novelty relative to fieziod of debates between Keynesians
and monetarists is a simple one: the turn to ames the pre-Keynesian marginalist approach
which is even more extreme than the historicalegnesian versions, because Say’s Law and
equilibrium on the labour market are assuraeen in the short period

One senses here an influence of the modern, nemsiah versions of general equilibrium
theory, that determine very-short-period equilibwiaich, as Garegnani in his contribution has noted,
must aim at describing tlaetual path followed by the economy, and therefore candmesidered
acceptable only if one accepts that real-world enties can be assumed to be continuously in
equilibrium.

6.

| suspect that some role in this development wageaal by that same “desire to bring
consistency back into economic theory” mentione@lyegnani in “Notes on Consumption
Investment and Effective Demand”, Part Il, fn. 78.of the 1978 CJE version (fn. 44 p. 60 of the
1983 reprint) as part of the explanation of “themipts to confine the implications of Keynes’s
theory strictly to short-period analysis”. In thiest two decades after the publication of General
Theorythe background theory of value and distributiors w&ll essentially the long-period
(traditional) marginalist one, based on capitaldimgle factor, and admitting short-period

19 Sometimes with very little justification excepetpossibility of nice statistical tricks: this tset
case, for example, of Calvo-type staggered prigesadents, where it is assumed that prices can be
altered by firms only when a random process allthvesn to do so by ‘lighting a green light' — while
in reality there is no exogenous impediment rangopieventing firms from changing prices
whenever they want to.



fluctuations around the long-period position (esisdlg full-employment) trend. Since then the
Cambridge controversies have forced the defensiveat of neoclassical economists into claiming
that the foundation of their approach is the nedrééean versions of general equilibrium theory.
Then the desire for theoretical consistency withdhcepted theory of value and distribution obliges
the economist still clinging to neoclassical thetwryadmit continuous equilibration, and hence the
continuous validity of Say’s Law and equilibrium the labour market even in the short period.
Woodford 2008: “It is now widely agreed that maaweomic analysis should employ models with
coherent intertemporal general-equilibrium founolag’

The need for consistency with the accepted thebwaloe and distribution (that is, with
general equilibrium theory) is claimed with partenuclarity in the writings of Lucas; and the
achievement of this consistency is often preseaseah element in favour of this type of
macroeconomics; for example the latest advanceda®acnomics textbook states with evident
pride: “Modern macroeconomics seeks to explairatjgregate economy using theories based on
strong microeconomic foundations. This is in casttta the traditional Keynesian approach to
macroeconomics, which is based on ad hoc theoratogit the relations between macroeconomic
aggregates.” (Wickens 2008 p. 1), where the mi@oemic foundations are clearly meant to be the
ones of general equilibrium theory, as the subttl&/ickens’s book makes clear in case an doubts
were to arise.

7.

However, neither of the two main versions, in whigo-Walrasian general equilibrium
theory comes, intertemporal or temporary GE, isabspof supporting current mainstream
macroeconomics.

Intertemporal equilibrium theory needs completeifes markets or perfect foresight, and
neither assumption is acceptable for descriptivayais (as opposed to the benchmark role
sometimes attributed to general equilibrium anays&sed on such fairy-tale assumptions). The
moment one admits that complete futures marketsotiexist and cannot exist and that perfect
foresight makes no sense (Petri 2089)some kind of temporary-general-equilibrium aséy
appears to be the only avenue left for a supplyderdand approach to prices and quantities.
Actually, temporary equilibrium theory seems todb@resent in a state of disrepute (it has
disappeared from advanced microeconomics textbpwoksgh suggests a general pessimism on the
possibility to obtain useful results in that difeo{*?. But this only shows that the persuasion of
mainstream macroeconomists that their models hstverlg microeconomic foundations” rests on a
dogmatic faith in the neoclassical approach, & fartsupported by the opinions of the general

11

2 There has been a series of negative results orpdbsibility to prove the existence of a
temporary equilibrium under sufficiently generasasptions. But no doubt the arbitrariness of the
assumptions necessary to render the system ofiegsiaefinite (e.g. assumptions on how firms take
decisions when the share owners have different atafiens) has also contributed to the
disillusionment with temporary equilibrium theory.
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equilibrium specialists themselves. In fact tharertheory of general equilibrium is at presen&in
state of crisis. As one neoclassical economispkaseptively noticed, “the Walrasian theory of
market behavior or, as it is more commonly refetedyeneral equilibrium theory, has increasingly
been abandoned by microeconomists... an approyrateeptable analysis of the uniqueness and
global stability of Walrasian equilibrium has yethie found... The persistence of this gap along wit
the seemingly hopelessness of filling it has, tm@asiderable extent, led many microeconomists to
forsake the general equilibrium conceptualizatibogether. As a result, microeconomic theory has,
by and large, been reduced to a collection of tieglas and tricks for resolving narrow, isolated
microeconomic problems and the study of, also maand isolated, strategic behaviors” (Katzner,
2006, p. ix).

The contents of many graduate microeconomic coulnraes indeed been evolving precisely
in the direction indicated by Katzner, and avoiscdission of the theory of value and distribution.
The paradoxical result — given that generally rterahtives are presented — is to leave students
prisoners of the unrigorously presented neoclaksis#on’ of the functioning of market economies
they absorbed as undergraduates, and ignorang¢ @xiktence of alternative schools of thought.
Obviously this prepares students to have littldmgaabout claims that general equilibrium theory
must be accepted, since from what they are tatigkeims to be the only theory around and no one
seems to have any alternative to offer.

8.

Any general criticism that results in the rejectafrgeneral equilibrium theory as a positive
theory of the functioning of actual market econamiall therefore imply a rejection of the way of
doing macroeconomics | am now discussing. Reasnr®&ith a rejection have been listed on many
occasions, for example by myself in Petri (2009t Bmay be useful to focus attention on one
aspect of the Real Business Cycle or New Keynasiaatels that connects specifically with
investment, so as to make the implications of titeeisms more concrete.

This aspect is that in these models there is nanamous investment function. Investment is
assumed to adjust to savings, on the basis ofganraant which remains partly implicit but that it
seems possible to describe as follows: at the begjrof each period (at each moment, if the
analysis is in continuous time) there are giverogmdents of produced goods which, being now in
existence, must be sold aark sold at whatever price this may require; whatg@aat of output is
not bought for consumption purposes must be boaglapital goods, and a sufficient decrease of
their prices will ensure that they will be bougltdavers (or by firms to which savers lend their
savings) as assets that will yield an expectedmgustifying their demand price to which supply
price adapts. Thus all capital goods availabl@éa t are bought or rented and hence find
employment. The reaching of stock equilibrium (tisasale of consumption goods and full
utilization of factor supplies including all cagigoods available) at date t determines produciish
hence the quantities of goods that will constitheeendowments at t+1, and the reaching of stock
equilibrium at t+1 ensures that again the full emgpient of all factors at t+1 is established, so the
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new capital goods that come out at t+1 do find eypent. The sole problem is to guarantee that
the prices at which the produced goods coming bittlaare sold are cost-covering price. This is
solved by determining equilibrium simultaneously &l future periods. So, as Wickens (2008) puts

“The economy is viewed as being in continuous dopuim in the sense that, given the
information available, people make decisions tipgiear to be optimal for them, and so do not
make persistent mistakes. (p. 1)

....the only sense in which the economy can beéseqgilibrium at any point in time is
through basing decisions on the wrong informatjmr{

..... The correct concept of equilibrium, which eluded/Kes, is that of stock
equilibrium..... In DGE [dynamic general equilibmyi macroeconomic models individual
preferences relate to consumption (a flow varialida) equilibrium in the economy is defined
with reference to capital (a stock). There arerdinite number of possible flow equilibria—
sometimes called temporary (or short-term) equdibsfout only one of these is consistent with
the stock equilibrium. The problem is how to obttis flow equilibrium. (We show that this
is usually the unique saddlepath to equilibriurhiy common in DGE macroeconomics to start
by deriving the stock equilibrium. (p. 6)

... In the basic model the focus was on obtainiregdptimal levels of consumption and
the capital stock. As the change in the stock pftabequals gross investment net of
depreciation, this also implies a theory of neestment. We saw that following a permanent
change in the long-run equilibrium level of capitals optimal if the actual level of capital
adjusts to its new equilibrium over time along saeldlepath. The adjustment path for capital
implies an optimal level of investment each pefidd. 32)

Thus the basic idea seems to be that at each moreety produced capital goods add

themselves to the already existing capital goodd,sapply and demand are able to ensure that the

total supply of capital goods finds employment atmtal rate equal to the marginal product of
capital while labour finds employment at a wage ejual to the marginal product of labour, just

like in an economy where factors are only labout lamd. The fact that demand for capital enters
aggregate demand because it is demand for prodyomets is argued to be irrelevant because stock
equilibrium is reached every period and thus, ag las the economy is on a path of intertemporal

equilibrium, firms need not worry about whethenthell be able to sell the capital goods they

produce, because their sale is ensured by theingaohstock equilibrium at each date and therefore
also at the date when they will come out. In otherds, the implicit argument is that Say’s Law is

ensured by the reaching of stock equilibrium aheisate.
Sargent (Macroeconomic Theory, | ed., 1979; thersg@edition is identical in this part)

traces back this idea to Tobin’s (1955) model ofngh with money. In that article Tobin proposes a
growth model where, period after period, there nimesequilibrium between supply and demand for

assets, the supply of assets consisting of capigald of the supply of money M. This equilibrium

implies the desire to hold the full supply of basets, and thus the absorption of any producfion o

capital goods, the flow of new capital goods simpyng a gradual alteration of the total stock of
capital which is continuously fully demanded owinghat equilibrium. Relative to a standard

Keynesian macro model, this equilibrium conditieplaces the investment=savings condition where
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investment is a function of the rate of intere$tu3 Tobin’s approach implies the disappearance of
an investment function from the macroeconomic mosiatgent (cf. the Appendix at the end of the
present paper) recognizes this fact and admitdritthts way investment is assumed to adapt to
whatever the level of full-employment savings, tigb the condition that at time t+1 the rental of
total capital and the rate of interest will be stitdt produced capital goods are sold at cost-anyer
prices: in other words, the assumption is thaetteomy will follow a time path of prices and
rentals that ensures the continuation of stocklidguim at the same time implying cost-covering
prices.

9.

| wish to argue that the above picture replicathatvhappens in an intertemporal equilibrium
but is untenable as a positive theory of how aatgahomies function, because in actual economies
there is no auctioneer-guided tatonnement and stesyof futures markets able to establish
equilibrium instantaneously and simultaneously msent and future marketd[ and lacking this
simultaneous determination there is no guaranteethie time path of prices will be the one needed
for continuous equilibrium — with implications ftre behaviour of firms that reinstall a role for an
investment function.

Absent the auctioneer who stops every exchangetliction and ensures ex-ante
adjustment of supplies and demands, this adjustmast be reached via trial and error. A firm
cannot know the demand for its product before pcouypit, because demand will depend on price
which will depend on supply which depends on whhebfirms are deciding to do. If firms decide
supply in Marshallian fashion by equating margic@dt to price, which price is that to be? The
observed, current price? but that will most propatat be the equilibrium price when production
will come out. Expected price? but that can be akish. Mistakes and corrections are inevitable, and
they will often imply undesired accumulation of @ntories, because for non-perishable goods it is
often more convenient not to accept the very lomepthat would allow selling the entire production
immediately; it is more convenient to reduce ttosvflof production below the flow of demand at an
unchanged or nearly unchanged price, and to eliminahis way the undesired excess
inventoryf¥]. Undesired inventory accumulation brings aboueittory decumulation, hence
fluctuations of output. If this happens simultanggun a high proportion of industries, one has
economy-wide fluctuations of output.

But output adjustments also imply adjustments putrdemands. A firm cannot know the

13 As far as | know, no renowned general equilibrispecialist argues that actual economies are
continuously in equilibrium, as if there were ancttaneer ensuring absence of disequilibrium
exchanges and productions. Frank Hahn is well-knfiwrhis statements to the effect that general
equilibrium theory is unsatisfactory because it hastheory of how the ‘invisible hand’ actually
works. Also cf. fn. 29 below.

4 As noted e.g. by Ciccone (1999), Marshall gavaigiraportance to the ‘fear of spoiling
the market’ as a reason for firms to avoid tryiagell what they produced at whatever price was
necessary to get rid of it. Then the behaviouniehsketched appears highly likely.
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value marginal product of labour or of capital wsl¢he product price is known. So reaching an
equilibrium between supply and demand for labouoborcapital goods must be simultaneous with
establishing equilibrium prices for produced godtisan only be the result of a tendency toward a
flow equilibrium on product markets. Therefore ttlea that one can reach a stock equilibrium (i.e.
equilibrium on factor markets) independently of &t@inment of a flow equilibrium on product
markets is untenable. But flow equilibrium on prodoarkets requires consideration of demand for
newly produced capital goods, coming from firmsathare (or can logically be made to be)
different from the first group of firms that areciding how much to produce. This second group of
firms can be treated in a way similar to the figiup only if one assumes the existence of markets
where flow equilibrium fotheir products is reached — futures markets. Reachiagjlaium on

these markets would in turn require introducingiedtgroup of firms, and farther futures markets,
and so on endlessly — nonsense on stilts, as Jaiaingdn would have put it. The reference to
demand is ineliminable, however far into the futane tries to remove it. And since the only way to
remove it to some future period is by assumingregumarkets and thus patently to contradict
reality, the thing is impossible from the start.nClusion: demand for products enters inevitablg int
the determination of stock equilibrium. And sinbe part of this demand for products that is demand
for capital goods depends on decisions which caaslientative and erroneous as the decisions of
existing firms as to how much to produce, one cadonavithout an investment function that
determines the actions of firms as functions ofenirvariables, actions then to be corrected
depending on how current variables change, butcratot be assumed to be the equilibrium ones to
start with. Hence, an investment function is in@hiable.

10.

The conclusion just reached implies that the prodistarted from, the difficulty of
justifying on the basis of marginalist-neoclassma@mises an investment function that makes
investment depend on the rate of interest alorsjlishere to be faced — unless the full emplogine
of labour is pre-supposed, which is an untenaldaraption after Keynes.

The only neoclassical way to surmount this probileat | am aware of is the early (1963)
version of Jorgenson’s ‘neoclassical’ approacmt@stment. It even made it to textbook level: it
was adopted by Dornbusch and Fischer. Howeveyrolear reasons (but perhaps not so unclear,
see below) it has never achieved great populanityreowadays appears totally forgotten. The basic
idea is to take as given (expected) demand ingtekdbour employment. The rate of interest selects
the capital-labour proportion on the aggregateusog corresponding to the planned level and
composition of aggregate output; the desired cegtitek will change if either the rate of interest,
planned output (i.e. expected demand), or botmg@haThus the desired capital stock is determined
by the neoclassically determined capital/outputage ratio, and by the level of aggregate output. A
lower interest rate raises the desired K/Y ratighwxpected Y initially unchanged, the desired
capital stock increases, although by less thaniather than Y, were kept fixed; the increasenef t
desired capital stock causes an increase of inesstriihus in the3edition (1984, pp. 206-208) of
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their macro textbook Dornbusch and Fischer argat #ssuming a Cobb-Douglas aggregate
production functiory=L"7K’, the rental of capital (indicated &g causes a demand for capial =

W

g(rc,Y)= <—. This approach needs of course the traditionagmalist conception of capital-labour
rc

substitution, and is left with the problem of thpeed with which the desired capital stock is redche
when it changes discontinuously owing to a jumghefrate of interest)); but at least it avoids the
indeterminacy of the marginal product of capitahiwected with the variability of labour
employment.

This approach admits the presence of three mduneinées on investment: the desired K/L
ratio, the variations of Y, and the determinantadjtistment speed.

On the latter speed, personally | cannot see whysth fuss is made about the need to
determine it precisely. It is, to use neoclasgieahinology, a disequilibrium phenomenon,
necessarily including accidental and transitorynaets, such as expectations on how prices will
evolve, which are inevitably vague, different fremtrepreneur to entrepreneur, and subject to quick
correctionf®]. Therefore it seems evident to me that littlecise and general can be said on how fast
firms will want to realize new plants or other ist@ents. It will depend on construction and
delivery times, on the importance of being firsaimarket, on the opportunity to wait to make sure
that the change in demand is persistent, on theataion of changes in some relevant market
variablesf’], all inherently variable and transitory elemeisthis field, as in many other ones, what
economic theory can try to determine is only tle@adrthat one can expect to emerge from a
multitude of decisions influenced by specific, saary and accidental causes.

Thus one is left with the first two influences, there persistent ones. Their combined
presence explains Dornbusch and Fischer’s useedetm ‘flexible accelerator’ as an alternative
denomination for what they also call the ‘neocleaisapproach’ to investment.

15 This speed is determined by Dornbusch and Fistthieugh a ‘gradual adjustment hypothesis’
that states that the larger the gap between tlstimgxicapital stock and the desired capital stduok,
more rapid a firm’s rate of investment. Empiricaidence is then referred to in order to estimage th
speed of adjustment. Like in Jorgenson (1963),ether little theoretical justification for this
hypothesis apart from some hints on the importasfceonstruction lags. As | argue below in the
text, 1 do not think that on this issue one camgeh farther anyway.

18 Interestingly, the attempts to study the speeadgdstment via calculus of variations or
optimal control cannot make room for these elemetd must assume given constant expected
prices, an extremely debatable assumption thaivdepthe results of the analysis of any pretence to
superiority relative to more intuitive and morexilde reasonings.

7 Anticipating somewhat current option-based appteacDornbusch and Fischer sensibly note:
“Because investment is undertaken for the longand often requires several years to complete,
there is flexibility in the dates on which the adtinvestment is undertaken. For example, suppose a
firm wanted to have some machinery in place withyears. Suppose that it knew the investment tax
credit would be raised substantially a year fromvndhen the firm might be wise to delay the
investment for a year and to make or acquire thehimary at a faster rate during the next 2 years,
receiving the higher investment tax credit as twward for waiting the extra year.” (DF 1984 p.
217). Analogous sensible considerations are in&ckl978, chs. 18 and 19).
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11.

The term ‘flexible accelerator’ admits the preseotan accelerator-type influence upon
investment. The possibility then arises that thikience may cause a tendency to instability due to
multiplier-accelerator interaction (that this irgetion would generally cause instability was argued
e.g. by Hicks to be the more plausible outcome)natability that the ‘neoclassical’ mechanism may
be unable to overpower. This danger is made veylnethe fact that the ‘neoclassical’ influence is
considerably diminished in its strength (relativdhe pre-Keynesian assumption of full labour
employment) by the endogenous adjustment of laboyloyment. For a given level of aggregate
demand, the elasticity of the desired capital s{ackl hence of investmef) to the rate of interest
is less — possibly considerably less — than ifddsreominator of the K/L fraction were given: thss i
shown in Fig. 1, where the isoquant corresponding given Y is shown, and a change in
distribution that changes the optimal K/L ratiorfra. to p causes an increase of desired capital from
K, to K if labour employment is fixed at;L.from K; only to K; if output is fixed.

So assume that, from an initial situation of futigdoyment, for some reason (for example, a
decrease of state expenditure) Y decreases. Tisnedl& decreases, investment decreases, through
the multiplier this causes Y to decrease furtheyplur employment decreases, and the decrease of Y
causes a further decrease of investment. The resocdd factor substitution mechanism can
counteract this tendency toward a grave fall opbatiand employment only if there is a fall of the
real interest rate that raises the desired K/lor@ti new plants, the ones where there is technical
choice). Considering the nominal interest ratedpeshd on the (given) supply of and the demand for
money, the decrease in interest rate may be bralghitt by the decrease of Y, possibly helped by a
decrease in nominal wages and hence in prigekpwever, the decrease of prices, that is, the
negative rate of inflation, requires a big faltie nominal interest rate in order to prevent tad r
interest rate from rising, and the increasing lemdd& due to uncertainty about debtors’ capaaty t
repay debts in a situation of decreasing Y andeprinay well prevent a fall of nominal interest sate
For example now Central Bank interest rates aremsly low, but interbank lending rates remain

'8 The convenience of keeping existing plants in afien as long as quasi-rents are non-negative
still holds, so if output does not change investiwah be again an opportune reduced-scale copy of
the demand for capital.

9 This mechanism can be criticised with argumengeta@n uncontrollable endogeneity of
money supply (Basil Moore), or on the role of cahbranks in determining the interest rate. This
latter role would not disturb the argument if iudi be argued that changes in the rate of
unemployment always affect the rate of inflatiootsthat (i) a reaction of the central bank to the
rate of inflation is essentially a reaction to thee of unemployment, (ii) the central bank’s react
would have qualitatively similar effects on thear@st rate as Keynes’s mechanism. Thesis (i) is
what the notion of natural rate of unemploymentliesy but this notion has been vigorously
contested even by otherwise mainstream economigtsRay Fair (??), who have argued that there
IS no convincing evidence in support of such aarotior of a vertical Phillips curve (Petri 2003).

The implication is that there is no justificatiar the use of a mechanical Taylor rule. For the
argument | am developing, the implication is thexttcal bank determination of the nominal interest
rate cannot be assumed to operate in the way ndéed#t ‘neoclassical synthesis’ argument
against Keynes.
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high. And even if nominal interest rates decreasendto almost zero, the experience of Japan in the
1990s and of the current crisis should induce #eelassical economist to admit that the
neoclassical factor substitution mechanism mayrable to surmount the depressing influence upon
investment of a downward multiplier-acceleratoermatction. The neoclassical-synthesis mechanism
that should push toward full employment becomehliiigoubtful independently of the criticisms

that can be advanced against the marginalist noficapital.

K
K/Ip=
K/L=a
) S f
PL Sl i
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Fig. 1

Perhaps this implication of the approach helps<fagn its limited diffusion in a period
when a majority of macroeconomists preferred teelelin a great stability of market economies:
the approach is too open to the possibility thatitiluence of the rate of interest be weaker than
influence of output variations, with a concretegbsity of instability. Dornbusch and Fischer do
not place great stress on these implications af #pproach; nor do they recognize that it seripusl
questions the central role of the 1S-LM model igithextbookf]. But the implication is there, and it
means that the neoclassical-synthesis argumenththaesponsibility for the absence of a tendency
toward full employment rests with the downwarddity of nominal wages, becomes considerably
less convincing, as | proceed to show. In factageroach has consequences on the effects of wage
decreases which are rather unconventional.

12.

It is perhaps useful, for some of the younger re;a(feowadays it is not part of the usual
curriculum of graduate students to study Keyneshehistory of macroeconomic theory), to
remember the neoclassical-synthesis argument adéysaes. In Ch. 14 ofhe General Theory

“’The relevant influence ofariations of output on investment would make the IS curve a
construction of little significance, thus undermigithe IS-LM model.
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Keynes had pointed out that once income variat@ismade savings equal to a given investment
level, the traditionally assumed mechanism (didédgium betwen savings and investment, reflected
in a disequilibrium on the 'loanable funds' marlsefpposedly pushing the rate of interest toward the
full-employment equilibrium level could not operabecause there wasuilibriumbetween savings
and investment. He had then added, in Ch. 19 athawering of thenoneywage (the sole wage that
workers could directly affect) risked having a degsing effect on investment by lowering expected
revenues from investment in consumption-goods ineiss and, even if the decrease in investment
did not happerif), the lower money wage would anyway not resultriincrease in employment
because any attempt to increase employment wosidtii@ an aggregate supply exceeding
aggregate demand, and hence in a lowering of mpnegs. Thus a lowenoneywage would
simply bring about a proportionally lower price ééMeaving theeal wage and hence the demand
for labour unchangef): workers could well be willing to accept a redantin real wages, but they
were unable to bring such a reduction about.

The quick reply of a number of economists (Hickeade, Haberler, Modigliani, et€’])
was that Keynes had no right to assume that thet &funvestment would remain unchanged when
money wages decreased, because, according to Keymesinalysis, the lower price level would
imply:

- a lower demand for money for transaction purposes

- hence a downward shift of the money demand fondiin the IS-LM model, a shift of the
LM curve to the right),

- hence (on the basis of Keynes's own liquidityfgnence theory of the interest rate as

1 Keynes also argued that investment might be disgmal by the decrease in wages.

%2 Keynes accepted that an increase of employmentregha decrease of real wages. Reasons to
doubt this thesis will be presented shortly.

%3 Hicks 1937; Meade 1937; Modigliani 1944. Neithéchks nor Meade explicitly said that the
responsibility for persistent unemployment was wtiié rigidity of money wages (the first one to say
SO in print appears to have been Modigliani), bus ttonclusion was implicit in their analyses
because they explicitly noted the influence of ii@neywagelevel on the position of the LM curve
or more generally on the demand for money. Habevlete a letter to Keynes on May 16, 1938,
asking him: "Would you agree that an equilibriunthwinvoluntary unemployment is incompatible
with perfect competition in the labor market? Ifrmely competition there were perfect, money
wages would fall all the time so long as unemplogtrexisted and any conceivable desired level of
liquidity could be reached?”; Keynes replied on M2, 1938: "If a decline in employment is
associated with an increase in the quantity of mometerms of wage unitad infinitum a
compensatory factor comes into force: though evenitsdoes not follow that involuntary
unemployment can be avoided any more than it caawvbg&led by increasing the quantity of money
indefinitely, keeping money wages unchanged. I6gilzal economists have always meant that a
sufficient increase of money in terms of wage umitauld be a compensatory element, well and
good. | am not aware of any passage written bafargublication of my book, in which anyone in
the classical tradition had said this or anythiegpotely resembling it. | have always understood tha
they favoured a reduction in money wages becaweseltblieved that this would have a direct effect
on profits, and not one which operated indirechiyotigh the rate of interest.” (Keynes Collected
Works, XXIX, pp. 272-73). Also cf. Garegnani (191864), p. 52, fn. 32).
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determined by the equilibrium between supply andated for money) a lower interest rate,

- hence (on the basis of Keynes's own admissi@nnafgative elasticity of investment with
respect to the rate of interest) a higher leveheéstment.

It could thus be argued, on the basis of Keynes' amalysis{’), that a lowering of money
wages was capable of inducing an increase of emq@ay;, albeit through the indirect route of the
effects of the price level on the interest rate @b-called ‘Keynes effect’). Indeed, the neoctzdsi
economist might have thanked Keynes for clarifyiimg mechanism which, in neo-classical
orthodoxy, had to be considered responsible foragpuaeing increases in employment in response to
decreases in (money, but then also real) wages.

The remaining reasons which could still preventtémelency to full employment — the
liquidity trap’; an insufficient elasticity of imstment with respect to the rate of interest; the
discouragement of investment due to the initiarelase in demand caused by the lower purchasing
power of workers — could be argued to be eithertdumistaken expectations which experience
would gradually correctf), or due only to the temporary delay between mamage reductions and
price reductions. On this basis it was arguedKleghes's analysis did not offer convincing reasons
to deny the tendency to full employment in the lomg, if money wages were not rigid in the
presence of involuntary unemployméfix(

13.

What remains of this argument in the approach ahboesch and Fischer? This approach
implicitly recognizes that the marginal productstod two factors labour and capital are tied togeth
in such a way that if one marginal product increatige other one decreases. Given the putty-clay
nature of capital, a neoclassical economist whaicens income distribution determined by
marginal products must admit that it will be thergiaal products in new plants that will be relevant
An increased investment, in order to be broughtiabg an increase of the desired K/L ratio, must
therefore be associated with a decrease of thenteadst rate and ancreaseof the real wage (an
implication already in sharp contradiction with tngual thesis that real wages must decrease im orde
for employment to increase). The sole way a deeremoney wages can bring about an increase in

24 Cf. especially point (5), p. 263 ®he General Theory

% The 'liquidity trap' was understood to be due geaeral persuasion, based on past experience,
that the rate of interest would not stay below date ‘'minimum normal’ level for very long; as the
rate of interest went below that level, everybodguid prefer to turn non-monetary assets into
money, in the expectation of an impending risehefriate of interest that would bring down the price
of all fixed-coupon securities; and further decesasf the rate of interest would not be possiblg. B
if the rate of interest remained for a sufficieendth of time below the 'minimum normal' level,ttha
persuasion would be shaken, bringing about a dowhwavision of the level considered the
'minimum normal' one. Thus, albeit slowly, the Idjty-trap level of the rate of interest would move
downwards. As to the insufficient elasticity of e@stment, the acceptance of the marginalist
approach to distribution — based as it was on teenjze of a considerable elasticity of long-period
factor demand curves — made it natural to redtnistpossibility to the short period only.

%6 Cf. Appendix 7A3 for a discussion of the 'Pigofeef or 'real balance effect'.
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investment and thus in aggregate output and emm@oyim therefore by causing such a decrease of
the demand for money, as will cause such a decdbe nominal interest rate as will induce — by
decreasing costs — a greater fall in prices thananey wages.

Now, the first, impact effect of a decrease in nyowages is in all likelihood a decrease of
real wages too. It is in fact plausible that theeesome lag between the decrease in money wages,
and the decrease in prices caused by the decreassts. If money wages keep decreasing, the lag
will persist and the lower real wages will caustearease of the average propensity to consume, if —
as is generally accepted — the propensity to savefavages is lower than the propensity to saue ou
of property incomes. This will tend to depress aggte output and therefore to discourage
investment by decreasing desired productive capdeitrthermore the lower real wage will tend to
lower, rather than raise, the K/L ratio in new péariurther discouraging investment. A downward
multiplier-accelerator interaction will be set irotion.

That the real wage may remain lower than initiadlyd the real interest rate higher, for a long
time, is also suggested by what will be happeniniipé nominal interest rate. The decrease in prices
caused by the decreasing money wages means aveegdé of inflation: in a liquidity-preference
theory of the rate of interest, a negative ratefdition raises the demand for money by lowerimg t
opportunity cost of keeping money idl§( this works against the decrease in the demanchémey
due to the lower price level. This confirms tha tikelihood is high that the decrease in money
wages may start a recession, then aggravated bleaator-multiplier interaction.

Further little-noticed consequences of the appra@aide when the decrease in money wages
finally succeeds in bringing about such a decre&siee nominal and real interest rat&sés will
cause an increase of the desired K/L ratio in nantp. Given the recessionary tendency of the
economy until then, the increased K/L ratio mayabke only to prevent output from falling further.
Then the higher K/L ratio in new plants means tiew plants employ less labour than the older
plants they replace. That is, employment decreasé¥eeps decreasing as the replacement of old
plants with new plants proceeds, unless investm®&ed sSo much as to cause a rise of Y sufficient to
counterbalance this negative effect on employm&wrery long time might pass before the economy
showed any tendency of employment to increase.

These considerations should suffice to show howterhinate the effects of decreases in
money wages become, the moment one more consystiavtlops the implications of the existence
of labour unemployment for investment, even in tirerwise marginalist framework.

The point is that as long as there is labour uneymént, the presence of an accelerator
component in investment demand appears inescapadein an otherwise neoclassical approach.
This is what Jorgenson 1963 implicitly admittedeB\Romer admits it (ch. 8, pp. 381-83). To
repeat, the reason is that the rate of interestase generally income distribution, only deternsine

2" In an IS-LM diagram with the real interest rate tie vertical axis, the LM curve shifts
upwards.

%8 This decrease will of course be the more diffitalachieve, the more the supply of money is
endogenous.
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the K/L ratio, and the demand for capital (and leeinwestment) requires a further condition in order
to be determined. If labour employment is not gjue only alternative would appear to be to take
as given the level of intended sales, that is,n¢ then net investment will depend on the variation
of Y.

14.

Summing up, after Keynes the attempts to considesstment a function of the interest rate
alone have always suffered from grave weaknessksaniradictions even accepting the marginalist
conception of capital-labour substitution. The naedrove, rather than simply assume, the tendency
to the full employment of labour requires a theofynvestment that does not assume the full
employment of labour and this is not made cledhécurrent presentations of investment theory,
which are amazingly unrigorous and contradictonghhe result of spreading disastrous habits of
superficiality and lack of rigour among younger meamists. The only way to decrease this lack of
rigour while accepting the marginalist-neoclassamaiception of capital-labour substitution would
be to admit an accelerator-type influence uponstment, but this would further undermine the
neoclassical-syntesis anti-Keynesian argumenisadyr debatable because of endogenous money,
Central-Bank-determined interest rate, possiblegree effects of decreases of wages upon
aggregate demand and expectations, etcetera. Ttermmacroeconomic RBC or New Keynesian
models which are claimed to have strong microfotinda in fact havextremely weak
microfoundations, because they assume continuaublegum, which amounts to assuming the
existence of the auctioneer and instantaneousileiibn, assumptions which no serious general
equilibrium theorist has ever claimed to be acdglptéor positive economics] (and in fact general
equilibrium theory is nowadays in a deep crisis).

My invitation then to younger economists is to pret rigour, remembering that rigour, in

29 For example an article that includes Alan Kirmamag the co-authors (Colander et al.,
2008) implicitly denies the legitimacy of the awcteer by criticizing harshly the assumption of a
representative agent and insisting thaty meaningful model of the macro economy musiyaeal
not only the characteristics of the individuals ligo the structure of their interactichsn issue to
be studied for example by developing agent-basetkiaavhich have the great advantage that
“equilibrium is a potential outcome rather thani@posed requirement.” Arrow 1959 is known to
have argued that competition requires time to dpeaad is inseparable from “considerable short-run
monopoly powers in transitory situations”, thus ylag continuous equilibration. Malinvaud is also
known for denying the applicability of general dduium theory to macroeconomic events.

Possibly, strictly continuous equilibrium might ras claimed to be really necessary to the
validity of the macroeconomic theories | am disaugson the basis of the misunderstanding pointed
out in Petri (1999, p. 53-54), and argued at lemgtRetri (2004), according to which it is in fact
continuing faith in the traditional notion of cagdithat motivates “a more or less conscious belief
that things work ouas if capital could be treated in the traditional maagjst way”, and it is only
because of such a belief that it is also beliewbdt“sequences of neo-Walrasian equilibria describe
with acceptable approximation the behaviour of readconomies”. But admitting that this is how
things really stand would imply that equilibratiprocesses take time, and this is all that my
argument of 89 needs.
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economics, does not require only that deductiom® fassumptions be correctly derived, but also and
even more importantly that the assumptions be piysnutually consistent, and in accord with
empirical evidence and with analytical advancesti@naccord with empirical evidence: that, in the
face of the resistance and despair of fired pe@pteacroeconomic theory be built on the assumption
that when unemployment increases it's because egwpfer to work less, is an insult to intelligence
and to the people who get fired. As to the anadytacvances, these have definitively shown that
capital cannot be conceived in the traditional nraigst-neoclassical way; this is, in more than one
sense, a liberation: because it makes sense efp@ical evidence that consistently contradices th
presumption of a significant interest elasticityimfestment}’]; and because by undermining the
neoclassical approach to income distribution andibayg legitimacy to the assumption of given
income distribution when one studies the deternt;ahemployment and growth, it opens the way
to simpler analyses of what may determine investmen

The central purpose of this paper was criticalpsitpve theory of investment is something
else and will not be attempted here. Still, it se@thear that bringing sense back to the theory of
aggregate investment requires admitting the infteesf demand, of possible constraints from fund
availability, of government support, and of teclahigrogress or more generally innovation. | only
add one observation on the role of demand, whichleauseful for the same young economists of
prevalent mainstream formation for whom | summatittee ‘neoclassical synthesis’ argument.

| have argued that the moment the continuous fmpleyment of labour is not assumed, even
neoclassical economists are obliged to admit aaeleinfluence upon investment of accelerator-
type mechanisms. Since the neoclassical concepticapital-labour substitution is illegitimate, the

30| add two more quotations to this effect to the®in Petri 2004, ch. 7. Dixit and Pindyck
(1994, p. 419): “The explanation of aggregate awmal investment spending has been one of the
less successful endeavors in empirical economimstie most part, econometric models have not
been very useful for explaining or predicting invesnt spending. The problem is not just that these
models have been unable to explain and predict e a small portion of the movements of
investment. In addition, contructed quantities thatieory should have strong explanatory power
such as Tobin’s|, or various measures of the cost of cap#tain practice do not.”

Shapiro (1986, pp. 111-12): “One of the best-eshbtl facts in macroeconomics is that business
fixed investment and output move strongly togethasr the business cycle. By contrast, investment
and the cost of capital are either uncor- relatednty weakly correlated. These relationships might
appear to suggest that business fixed investmenbeabest explained by an accelerator model of
investment, whereby investment responds to chammgtee desired capital stock, itself determined
by the demand for output. The theory behind theslacator model is akin to the man-on-the-street
view that firms have little incentive to invest wheurrent prospects for selling the output produced
by the new capital are relatively poor. .... Thatestment cannot be explained by the cost of dapita
has not gone unnoticed. The nation's best-sellimgroeconomics text includes the following
passage: ‘At least on evidence through 1979, iinsetat the cost of capital empirically does not
much affect investment and that accordingly thepsemaccelerator model does as well as the
neoclassical model at explaining investment.” Ththars of the textbook, Rudiger Dornbusch and
Stanley Fischer, speculate that the large chamg#seicost of capital experienced in the early $980
might help identify the effect of the cost of capibn investment. Unfortunately, this has not been
the case.”
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neoclassical element in the ‘flexible acceleratoust be dropped, and one is left with the
accelerator, that is, the influence of demand upesired capacity, as a starting point for a
reconsideration of investment theory. What one séeule is to get rid of the mental straitjacket
imposed by the neoclassical paradigm, which makasie difficult to perceive, or to admit the
importance of, certain aspects of reality becatas difficulty with fitting them into its theorieal
framework. The dominance of this paradigm, withtétsdency to an equilibrium based on given and
fully utilized factor supplies, has obscured thexibility of aggregate production in response to
changes in aggregate demand, with its radicalliyreatclassical implications for growth theory.

When one asks what determines the quantities afatgoods, their tendency to adapt to the
demand for them at supply prices is the obviousvansBut this adaptation assumes a variability of
the quantities produced of them, whose implicatiamsnot always fully grasped. The variability of
the quantities produced of capital goods is padtarcel of that considerable capacity of produrctio
quickly to adjust to demand, that characterizestmmaskets of produced goods and without which
our society would be very different. Without a quadaptability of the flow supply of capital goods
to demand, the adaptability of supply to demandld/be non-existent for most produced goods: a
flexible supply of flour is indispensable for thepply of bread to adapt to demand without frequent
and large changes in the price of bread, changésvituld enrage consumers and shake the smooth
functioning of society. Competition contributesniswantto be able to guarantee a quick
adaptation of production to demand, in order tomaan customer goodwill and not to lose market
shares. Thus they maintain some ‘slack’ in the @butilization of their available quickly
mobilizable resources: spare capacity, inventoges)e unused potential supply of labour services.
Part of this ‘slack’ is also ensured by cost mirzation: the need to pay higher wages for nightshif
induces firms not to use fixed plants 24 hoursya Hat increases in the utilization of fixed plant
remain possible if demand increases. Inventorisgdlly neglected in general equilibrium theory) of
raw materials and of parts to be assembled enkangdssibility of rapid increases of productiore th
consequent run down inventories are rapidly rectust by the increased production of the
industries producing them. Capitalist economiestaddis flexibility by maintaining a considerable
amount of unemployment; but even employed labonrgamerally supply an increased amount of
labour services if asked to do so. Without thiackl, the absence of short-period factor
substitutability would make it very difficult to waproduction by simply transferring some variable
factors, e.g. labour, from one industry or firmatwother; the observed generally quick adaptation of
supplies to demands would not be possible. (Thagks was implicitly conceded as a positive
element of capitalist economies in the Westernditee that criticized the ‘tautness’ of planning i
the USSR.) The flexibility of production must bepexted to be even greater than average in the
durable capital goods industries, where firms krloat they must stand ready to face strong swings
in demand (for the well-known reasons that gavih ko the term ‘accelerator’).

This generalized ‘slack’ strongly suggests a viédwapnomic growth and capital
accumulation as dependent on the evolution of aggeedemandf], because it implies that

31 Cf. e.g. Garegnani and Palumbo, 1988: or Petfi328nd the vast literature only partially
there mentioned.

22



23

aggregateproduction too can quickly adjust not only to ageges of aggregate demand, but also —
within limits rarely approached — tocreasesn aggregate demand, so that it is generally ptessi
even in economies very close to full employmentaiee at the same time consumpionl
investment, if aggregate demand increagdflence investment is almost never constrained by
savings; capital accumulation will result from demand for additions to capital stocks due to
increases in desired capacity, in turn due to asxe of aggregate demand. The implications are
being discussed by a literature which is rapidigygng (my small contribution is in Petri 2003).
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Appendix — Sargent’s Keynesian and Tobinian models

Sargent 1979 p. 8: ‘ruling out trading of existstgcks of capital is a fundamental feature of
the class of “classical” and “Keynesian” modelst thva shall be describing. It is the feature that
makes flow aggregate demand play such an impaméntin contradistinction, in Tobin’s “dynamic
aggregative model”, which we study in Chapter ftlan which theres a perfect market in which
firms tradestocksof capital, flow aggregate demand plays no rolddatermining the level of output
at a point in time.’

Keynesian model:

Y = F(K,N)

w/p = R(K,N) real wage equals marginal product of labour

C = C(Y-T-0K-(M+B)n/p, r-t) consumption function depending on after-tax ineand on
the real interest rate (r is nominal interest ratete of inflation)

| = I(q(K,N,r-n,8)-1) where q _F=(r+o-n)
r—or

C+H+G+HK =Y

M/p = m(r,Y)

(differs from “classical” model in that w, nominahge, is given while in the “classical”
model it is a variable and there is an additiowmgiagion N = N(w/p) that establishes the full
employment of labour.)

Tobinian model:

the investment equation is replaced by the follgnequation:

(r+6-m) = F(K,N).

p. 88-89: ‘the economy’s rate of net investmemtagermined as a “residual” in Equation (VI)
[equation C+I+G#K = Y] ... saving intentions are realized andhege, together with the
government’s fiscal policies, govern the econonmgte of capital accumulation. In this sense
investment is determined entirely on the “supptesii.e., by the flow of resources that consumers
and the government are willing not to consume. ¢éotilso that the model contains a device for
reconciling firms to whatever rate of investmentiétermined by this process. The rate of
investment determines subsequent levels of theatabock. The model will generate time paths of
prices, the interest rate, and output which guaratitat firms are content to hold just the existing
capital stock at each moment of time.’
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