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Goodwin and the Evolution of a Capitalistic Economy: an Afterthought.?

1 take this occasion as an opportunity to reflect upon what 1 have
been learning from Richard Goodwin over the last few years since he
has been associated with the Institute of Economics in Siena. I am
interested in economic dynamics and therefore I will limit myself to say
something on this topic though I am well aware that Richard’'s interests
are much wider and that I could have learned much more. I will expose
some reflections that came to my mind when reading again,on a recent
occasion, Harrod’s The Trade Cycle and Richard's papers on the growth
cycle and on the multiplier-accelerator models (see Goodwin (1982)).

1. It is well known that Harrod was Richard’s supervisor In Oxford
exactly at the time when Harrod himself was elaborating his
dynamisation of the General Theory as a part of his research program

(as one would say nowadays) on the evolution of a capltalistic economy.
I must say that Richard has been one of the few economists to
interpret Harrod’s thought correctly at least on the whole. I was led
by him to think that Harrod had not a theory of cycles and a theory
of growth but that he had a general intuition of the complex dynamics
of the system.

The idea is exactly that the system has an endogenous movement but
that this movement is of a cycllcal nature. It is not correct to
dichotomize Harrod into two branches, cycle theory and growth theory.
I admit that Harrod’s ideas were expressed In a way a bit
obscure,cumbersome amd sometimes Involved:that is why many people

got confused by him.

1 The paper reflects the remarks I made in the discussion which
developed at the workshop in honour of Richard Goodwin held in Modena,
february 1986. Financial help from the Italian Ministry of Education
(fondi 60%) is gratefully acknowledged.




When preparing a set of lectures on cycle theory I went back to
Harrod’s book and to his later paper (see Harrod (1936) and (1939)) I
discovered that Rlchard’s interpretation was fundamentally right. There
is a unified vision of the working of the system though there are
several ways of treating analytically such a complex phenomenon. In
particular there is a certain degree of variabllity In Harrod’s thought
over the years but there is also a continulty of analysis between his
first book and his last one (see Harrod (1973)).

The basic idea underlying his book is very simple, belng the first
application of the interrelation of multiplier analysis and accelerator
principle to c¢ycle theory. However The Trade Cycle s seldom
recognized as the pioneer in the fleld and instead we have Samuelson’s
model (1939).

There s a point however where I part company wlth Richard’s
Interpretation and concerns the review by Tinbergen (1937) of Harrod’s
book (which Is subscribed by Richard). Tinbergen states that Harrod’s
theory Is Incorrect since a first order linear model cannot alve rise to
oscillations. If one reads The Trade Cycle one sees immediately that,
though the argument Is not carried out in mathematical form,the
explanation of the turning points is the result of two non-linearities
and it Is surprising that Tinbergen falled to see thls. Indeed as both
Kruger-Glombowsky (1982) and Medio (1979) shew, it is possible to
formulate  Harrod’s argument In a way that it gives rise to a non
linear dIfferential eguation of the second order which has at least a
limit cycle. This is more satlsfactory than Samuelson’s solution which is
a second order linear equation and therefore cannot give rise to
persistent osclllations without exploding.

The original argument is that the propensity to save rises In the
upswing owing to two factors, namely the rise in the share of profits
and, given the distribution of income,the rise in the level of Income
itself (in accordance to Keynes’s ill-starred analysis In the third part
of the General Theory). This exerts a deflationary effect on the
expansion and Is the explanation of the upper turning point. The lower

turning point Is treated in a symmetric way. It |s Interesting to note
that the procyclical behaviour of profits is due to the Introduction of
imperfect competition, i.e. of a decreasing demand curve for each
firm.It is more difficult to follow the argument with respect to the

movements of the capital-output ratio but the above argument is
sufficient to endow the model with selfsustaining cycles.

Certainly Harrod’s vision was rather different from that of Richard’s
in many respects. (For a fuller dlscussion of Harrod's thought on this
topic see Di Matteo (1987)). First of all Richard’s vision of the
multipller-accelerator mechanism relies essentially on the variabllity of
the investment expenditure rather than savings and,in this respect,
may be seen as a complement to Harrod’s explanation. But secondly,
and more important, Harrod thought that the expectation of a growing
demand was sufficient to explain growth whereas Richard wants to take
into account not only endogenous factors but also partly exogenous
factors such as innovatlons. And this is no wonder since the influence
of Schumpeter on Richard’s thought needs no emphasis.

2.Harrod was not interested in the changing structure of the economy
as the result and the spring of the development ptrocess so that he
analized in a symmetric way the two turning points as I said before
and paid attention only to aggregate variables. Moreover the
explanation he put forward in The Trade Cycle involves unrealistic

values of parameters.

Richard on the other hand has always been seriously worried by the
lack of a convincing explanation of the lewer turning point since there
Is not at the bottom such an obvious barrier as full employment is at
the top.By convincing I mean both consistent and realistic. The way in
which Richard is reconsidering the problem In recent times is to
eliminate the difficulty altogether by having cyclical models with just
one built-in non linearity.

One of the consequences of this new approach lies in my opinion in the
appearance of a certain degree of indeterminacy which makes the
reintroduction of historical pecullaritles into economic analysis possible
and necessary. This is a point that has been often emphaslzed but in
essence forgotten. Therefore I think that it could be useful to look at
the historical experiences to see whether there is something In common
among different situations in different countries over the past decades.
what I am thinking of is not a piece of economic history which would

be a presumptuous enterprise by an economist, but rather a piece of

economic history raisone which tries to discover the mechanisms that




operate in the lower turning points. The ldea is that at the bottom
major structural changes are taking place of a nature which makes the
lower turning point wholly different in character from the upper
turning point. Can one operate a reductio ad unum of this structural
changes, for exampie are they due essentially to malor technical and/or
organizational innovations ? And how these are related to the economic
environment ? And is there a uniform modification of the behaviour of
the principal agents ? For example some people think that in different
countries the financial structure of the economy undergoes roughly
uniform changes In the upswing and in the downswing respectively and
that in these modifications are the causes of the cycle to be found.

3. The last point I would like to make concerns the celebrated,and
rightly so, paper on growth cycles (see Goodwin 1982)). I become more
and more convinced of the relevance of that paper especially in recent
times when I dilscovered what,to the best of my knowledge, is the first
application of the Lotka-Volterra equations to economic analysis. Trough
my friend Roberto Scazzieri I came across a book, Introduzione allo

studlo_ della dinamica economica by Giuseppe Palomba (a student of
prof.Amoroso) published in 1939.

In this book the author endeavours to show that a self sustained cycle
€an occur as a result of the interdependence between capital goods
and consumer goods. This holds true for any value of the parameters
which however, according to Palomba, could be some unspecified
function of time. What a difference with the impilcations Richard saw in
the original Lotka-Volterra model as a methaphor of the struggle
between capital and labour in the capitalistic economy!

Let us have a brief look at Palomba’s model. He builds up a two sector
model (consumer and capital goods) and assumes that consumer goods
will grow at a rate er (which may depend on long term forces like
productivity and labour force growth: Palomba does not specify them
but this seems a sensible Interpretation). On the other hand capital
goods depreciate at a rate e2. The latter will be zero in a finite amount
of time unless we make additional assumptions. Palomba stipulates that
part of the consumer goods output could be allocated to the capital
goods sector so that consumer goods will diminish at a rate g1 and at

the same time, trough this channel, capital goods can grow at a rate

gz. This being the model we have a pair of Lotka-Volterra eqguations in
the variables C1 and Cz which represent consumer and capital goods
respectively in Palomba’s notation. Therefore, for any given Initial
conditions (unless we are on the centre),there will be a cycle around
the stationary solution which is given by e2/gz and ei/g1 for Ci1 and
Cz respectively. The solution does not imply that net investment stays

.constant that is what is meant by a stationary state (this of course

would be true if ei/gi=e2) but that cycles occur around either a
stationary,or a progressive or even a regressive state. It is clear that
1 am abstracting from population growth in which case the model can
be reinterpreted in per capita terms. As one can see the model is
rather peculiar, to say the least, since ei and gi are not levels,but

percentages.

4. Reading that part of Palomba’s book however induced me to explore
more carefully the analogy between the economic system and the
biological or ecological world. As it is well known political economy has
been borrowing from physics (or parts of it) for a long time. And
certainly one cannot say,nor can I, that this has been wrong or
unfruitful. Even Marshall who, according to Keynes, was a great
admirer of Darwin and Spencer gave a tremendous impetus in the
direction of using methods borrowed from physics. One should only
think of the concept of equilibrium to be sure that economics did
progress in this way.

But I would like to see also other ways explored such as the analogy
between economics and biological sciences, whether they can be helpful
especially in understanding the evolution of the economlc system over
time. There are several ways in which this suggestion can be
implemented and Robin Matthews (1984) developed recently his views
(not to mention Armen Alchian (1950). In general the discussion
concentrated on the profit maximisation criterium and its validity in
real life where defective knowledge Is the rule rather than the
exception.

It may be interesting to deal briefly with this interpretation in order
to clear up some points. The uncontroversial starting point Is that
maximisation requires complete knowledge, since it is not possible to
choose the best action(s) if people do not know them and their




features. This remains true also when people do try to maximise
ignoring that in fact they do not know enough to perform a successful
maximisation.

Complete knowledge is also conslstent with a risky situation according
to Knight's definitlon (see Knight (1921)). Indeed in risky situations we
can easily reformulate the maximisation hypothesis provided we know
how to attach probabilities to each event. We leave aside the Keynesian
point about the impossibility of talking of risk and not of uncertainty
in real life.

But what does complete knowiedge mean ? For our purpose here it has
to acquire a precise meaning. It is not sufficient that we know that a
certain equation has one (or more than one) solution. We have to know
also how to compute it and this can be very difficult indeed, even in
our era of computers. In other words proofs of the existence which
economists can provide and can leave them satisfied do not offer the
complete knowledge we are looklng for. This incidentaily meets the
" objection raised long ago by Edith Penrose (1952) when she ironically
stated that, if economists know what firms do not,they should be asked
to run the firms themselves.

From what we said above it is clear that the two kinds of knowledge
could be rather different,the economist being content with an abstract
qualitative result, the latter being insufficient for the manager of a
firm. Lack of complete knowledge may depend either on the
Impossibility of computing the best alternative(s) or on uncertainty
i.e. from the impossibility of appraising the effects of future events on
the choices to be made today. In the latter case acquiring further
knowledge may be almost impossible.

If this is the case firms have to choose according to some other
criterium which has been the subject of endless investigations by
Simon (e.g. see Simon (1982) and others. It becomes now clear that
what would have been chosen in one stroke by the maximisation
procedure has now to be performed trough a process that leads to the
elimination of those firms which chose wrongly. It Is apparent that in
this context the actual procedure chosen is immaterial, whether a
routine or a random one.

It has been pointed out with great care by Robin Matthews that the
adoption of a procedure other than the maximisation may lead to

results that differ greatly from the results we achieve If the
maximisation hypothesis is adhered to. And in my opinlon there are
elements in the selection procedure of the social world that are
different from the natural worlid and that therefore need careful
analysis. In particular what I said so far seems rather appropriate for
studying the effects of an exogenous change in the environment over
which firms or agents have no influence.In fact this is not the only
possibility.

It is a well known feature of any population that individuals do differ
from one another under various respects and it is also clear that this
differentiation is the vehicle trough which selection operates in the
face of a changing environment. In other words elements of the
population best suited to the changed circumstances survive and
others die. Therefore differentiation among firms (or mutatis mutandis
among skilled workers) may a be a crucial element in analysing the
evolution of an economic system.

Following Marshall one can think that differences in the technigues
used are an example of that but this is far from exhausting the
possibilities of differentiation.In addition the organizational structure of
the flrm becomes an important element in the selection process since
the flexibility of the firm is increasingly gaining relevance as far as
the response of the firm to variation in market conditions Is concerned.
It has been shown (among others) by Williamson (1975) that the size
of the firm is constrained by two mechanisms. The first Is the
exploitation of the economies of scale ,the second one is the existence
of transaction costs. The first tends to rise the average size,the
second acts to reduce it since transactions costs are supposed to rise
with the size itself. To this we can add a third factor i.e. the
differentiation of the product that can work in the same direction as
the second force.

As soon as we leave the perfect competition case we can consider
differentiation either in an oligopolistic context or in a Chamberlin
context. In the first case we have also differences between big firms
and the fringe with various conseguences on price and growth

determinants. In other one we can remark the following. Schumpeter

was well aware that monopolistic competition was to be considered in
his scheme (see Schumpeter (1939), chapt.2, sec.F) and that this was a




transitory phenomenon due to disappear during the process of imitation
induced by the extra profit made by the innovators.

In this way the analogy with the natural process would be apparent,
with the technical progress acting as the generator of dlfferences
within the population. But it is clear that the process of evolution
would in the limit remove all the differences and this seems at odds
with reality unless we postulate,contrary to Schumpeter, that technical
progress is continuous. In both the oligopoly and the monopolistic
competition cases the outcome of the process of the diffusion of
innovation is strikingly different from that following from the
competitive case.

Here the analogy with the natural world has to be taken with care
because it Is not at all clear that the differentiation of product leads
to a better working of the selection process. It can be seen that the
differentiation can be either a stimulating factor,a vehicle for
introducing innovations or a retardation factor trough which firms try
to resist to the innovator by creating a segmented market.

This Is only a sketch of the problems that I think are interesting to
study in detail and as I said at the beginning have been prompted by
my association with Richard Goodwin even if, in some respects, I
departed from his approach emphasizing aspects whose importance he
would probably dispute.

REFERENCES

Alchian A.A.(1950), Uncertainty, Evolution, and Economic Theory, Journal

of Political Economy

DI Matteo M.(1987), Warranted, Natural, and Actual Rates of Growth:
Reflections of a Perplex, Quaderni Istituto di Economia, n.68, Siena

Goodwin R.M.(1982), Saggi di Analisi Economica Dinamica (Roma: La

Nuova Italia Scientifica)

Harrod R.F.(1936), The Trade Cycle. An Essay in Theory (Oxford: Oxford

University Press)
Harrod R.F.(1939), An Essay in Dynamic Theory, Economic Journai
Harrod R.F.(1973), Economic Dynamics (London:MacMillan Co.)

Knight F.H.(1921), Risk, Uncertainty, and Profit (Boston: Houghton
Mifflin Co.)

Krueger M.—-Glombowskl J.(1982), On Instability Principles in the Context

of Growth Cycle Theory, Economic Notes

Matthews R.C.0.(1984), Darwinism and Economic Change, Oxford Economic

Papers
Medio A.(1979), Harrod (Milano: Etas Libri)

Palomba G.(1939), Introduzione allo studio della dinamica economica

(Napoli: Jovene)




. ﬂ

Penrose E.T.(1952), Biological Analysis in the Theory of the Firm,

American Economic Review

Samuelson P.A.(1939), Interactions between Multliplier Analysis and the
Principle of Acceleration, Review of Economic Statistics

Schumpeter J.A.(1939), Business Cycles (New York: Mac Graw Hill Co.)

Simon H.A.(1982), Models of Bounded Ratlonality (Cambridge: MIT
University Press)

Tinbergen J.(1937 1), Review of Harrod R.F.,The Trade Cycle, in
Weltwirtschaftliches Archiv, Schriftum

Williamson 0.E.(1975), Markets and Hierarchies (New York: The Free
Press)

10




Ne

N.

n

n

n

ne

n.

Elenco del Quaderni pubblicati

1 (febbraio 1979) MASSIMO DI MATTEO, Alcune considerazioni sui concetti
di lavoro produttivo e improduttivo in Marx

2 (marzo 1979) MARIA L.RUIZ, Mercati oligopolistici e scambi internazionali
di manufatti. Alcune ipotesi e un'applicazione all'ltalia

3 (maggio 1979) DOMENICO MARIO NUTI, Le contraddizioni delle economie
socialistes una interpretazione marxista

4 (giugno 1979) ALESSANDRO VERCELLI, Equilibrio e dinamica del sistema
economico-semantica dei linguaggi formalizzati e modello keynesiano

5 (settembre 1979) A. RONCAGLIA - M. TONVERONACHI, Monetaristi e
neokeynesiani: due scuole o una?

6 (dicembre 1979) NERI SALYADORI, Mutamento dei metodi di produzione
e produzione congiunta

7 (gennaio 1980) GIUSEPPE DELLA TORRE, La struttura del sistema finanzia-
rio italiano: considerazioni in margine ad un'indagine sull'evoluzione quanti-
tativa nel dopoguerra (1948-1978)

8 (gennaio 1980) AGOSTINO D'ERCOLE, Ruolo della moneta ed impostazione
antiquantitativa in Marx: una nota

9 (novembre 1980) GIULIO CIFARELLI, The natural rate of unemployment
with rational expectations hypothesis. Some problems of estimation

10 (dicembre 1980) SILVANO VICARELLI, Note su ammortamenti, rimpiazzi
e tasso di crescita

10 bis (aprile 1981) LIONELLO F. PUNZO, Does the standard system exist?
11 (marzo 1982) SANDRO GRONCHI, A meaningful sufficient condition for
the uniqueness of the internal rate of return

12 (giugno 1982) FABIO PETRI, Some implications of money creation in a
growing economy

13 (settembre 1982) RUGGERO PALADINI, Da Cournot all'oligopolios aspetti
dei processi concorrenziali

14 (ottobre 1982) SANDRO GRONCHI, A Generalized internal rate of return
depending on the cost of capital

. 15 (novembre 1982) FABIO PETRI, The Patinkin controversy revisited

16 (dicembre 1982) MARINELLA TERRASI BALESTRIERI, La dinamica della
localizzazione industriale: aspetti teorici e analisi empirica

17 (gennaio 1983) FABIO PETRI, The connection between Say's law and the
theory of the rate of interest in Ricardo

18 (gennaio 1983) GIULIO CIFARELLI, Inflation and output in Italy: a rational
expectations interpretation

19 (gennaio 1983) MASSIMO DI MATTEO, Monetary conditions in a classical
growth cycle

20 (marzo 1983)M. DI MATTEO - M.L. RUIZ, Effetti dell'interdipendenza

tra paesi produttori di petrolio e paesi industrializzatis un'analisi macrodi-
namica

n.

n.

Ne

ne

21 (marzo 1983), ANTONIO CRISTOFARO, La base imponibile dell'IRPEF:
un'analisi empirica

22 (gennaio 198%) FLAVIO CASPRINI, L'efficienza del mercato dei cambi.
Analisi teorica e verifica empirica

23 (febbraio 1984) PIETRO PUCCINELLI, Imprese e mercato nelle economie
socialistes due approcci alternativi

24 (febbraio 1984) BRUNO MICONI, Potere prezzi e distribuzione in economie
mercantili caratterizzate da diverse relazioni sociali

25 (aprile 1984) SANDRO GRONCHI, On investment criteria based on the
internal rate of return

26 (maggio 1984) SANDRO GRONCHI, On Karmel's criterion for optimal
truncation

27 {giugno 1984) SANDRO GRONCHI, On truncation "theorems"

28 (ottobre 1984) LIONELLO F. PUNZO, La matematica di Sraffa

29 (dicembre 1984) ANTONELLA STIRATI, Women's work in economic develop-
ment process

30 (gennaio 1985 GIULIO CIFARELLI, The natural rate of unemployment
and rational expectation hypotheses: some empirical tests.

31 (gennaio 1985) SIMONETTA BOTARELLI, Alcuni aspetti della concentrazione
dei redditi nel Comune di Siena

n.32 (febbraio 1985) FOSCO GIOVANNONI, Alcune considerazioni metodologiche

n.

Ne
n.

Ne

n.
Ne

n

&

n

n

sulla riforma di un sistema tributario

33 (febbraio 1985) SIMONETTA BOTARELLI, Ineguaglianza dei redditi personali
a livello comunale

34 (marzo 1985) IAN STEEDMAN, Produced inputs and tax incidence theory
35 (aprile 1985) RICHARD GOODWIN, Prelude to a reconstruction of economic
theory. A critique of Sraffa

36 (aprile 1985) MICHIO MORISHIMA, Classical, neoclassical and Keynesian
in the Leontief world

37 (aprile 1985 SECONDO TARDITI, Analisi delle politiche settoriali: prezzi
e redditi nel settore agroalimentare

38 (maggio 1985 PIETRO BOD, Sui punti fissi di applicazioni isotoniche.
39 (giugno 1985) STEFANO VANNUCCIL, Schemi di gioco simmetrici e stabili
e teoremi di possibilita per scelte collettive.

40 (luglio 1985) RICHARD GOODWIN, The use of gradient dynamics in lineur
general disequilibrium theory.

41 (agosto 1985 M. MORISHIMA and T. SAWA, Expectations and the life
span of the regime.

42 (settembre 1985) ALESSANDRO VERCELLI, Keynes, Schumpeter, Marx
and the structural instability of capitalism.

43 (ottobre 1985) ALESSANDRO VERCELLI, Money and production in Schum-
peter and Keynes: two dichotomies

44 (novembre 19850 MARCO LONZI, Aspetti matematici nella ricerca di
condizioni di unicita per il Tasso Interno di Rendimento.




Ne

45 (dicembre 1985) NIKOLAUS K.A. LAUFER, Theoretical foundations of
a new money supply hypothesis for the FRG.

46 (gennaio 1986) ENRICO ZAGHINI, Una dimostrazione alternativa dell'esi-
stenza di equilibri in un modello di accumulazione pura

47 (febbraio 1986) ALESSANDRO VERCELLI, Structural stability and the
episternology of change: a critical appraisal

48 (marzo 1986) JOHN HICKS, Rational behaviour: observation or assumption?
49 (aprile 1986) DOMENICO MARIO NUTI, Merger conditions and the measure-
ment of disequilibrium in labour-managed economies

50 (maggio 1986) SUSAN SENIOR NELLO, Un'applicazione della Public Choice
Theory alla questione della riforma della Politica Agricola Comune della
CEE.

51 (maggio 1986) SERENA SORDI, Some notes on the second version of Ka-
lecki's Business Cycle Theory

52 (giugno 1986) PIERANGELO GAREGNANI, The classical theory of wage
and the role of demand schedules in the determination of relative prices
53 (luglio 1986) FRANCO BIRARDI, Crescita, sviluppo ed evoluzione: l'affer-
mazione dei nessi strutturali sistematici e la combinazione di scienza, tecno-
logia ed economia nelle prime industrializzazioni

54 (agosto 1986) M. AMENDOLA - J.L. GAFFARD, Innovation as creation
of technology: a sequential model

55 (settembre 1986) GIULIO CIFARELLI, Exchange rates, market efficiency
and "news'". Model specification and econometric identification

56 (settembre 1986) ALESSANDRO VERCELLI, Technological flexibility,
financial {fragility and the recent revival of Schumpeterian entrepreneurship
57 (ottobre 1986) FABIO PETRI, The meaning of the Cambridge controversies
on capital theory: an attempt at communication

58 {ottobre 1986) DANIELE CHECCHI, The international coordination of
counter—yclical policies

59 (novembre 1986) ALESSANDRO VERCELLI, Probabilistic causality and
economic models: Suppes, Keynes, Granger

. 60 (dicembre 1986) LIONELLO F. PUNZO, J. Von Neumann and K. Menger's

mathematical colloquium

61 (dicembre 1986) MICHAEL BACHARACH, Three scenarios for fulfilled
expectations

62 (gennaio 1987) J. ESTEBAN and T. MILLAN, Competitive equilibria and
the core of overlapping generations economies

63 (gennaio 1987) ROBERT W. CLOWER, New directions for keynesian eco-
nomics

. 64 (febbraio 1987) MARCO P. TUCCI, A simple introduction to flexible func-

tional forms and consumer behaviour theory

65 (marzo 1987) NICOLA DIMITRI, Generalizations of some continuos time
epidemic models




