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Richard Goodwin’s (1967, 1972) model of the growth cycle attempted to
show how accumulation takes a cyclical form due to the interaction of cap-
italists and workers in a Marxian way. This simple theoretical model of
endogenous cycles has been further explored in several directions includ-
ing the realism of its assumptions, its stability and possible generalizations
(Goodwin et al, 1984); there has been less interest in performing empir-
ical studies, with the exception of Atkinson (1969), Desai (1984) Solow
(1990), Harvie (2000) and Moreno (2002). This literature has provided ev-
idence on single countries or on a small number of them, the largest sample
so far being 10 OECD countries in the case of Harvie (2000).
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The aim of the article is to provide evidence about employment distribution
cycles à la Goodwin for a larger number of countries at several levels of
development.

The model’s central dynamics is a cyclical relationship between income
shares and employment. This behaviour should underlie the dynamics of
developed capitalist economies, but it should also at least partially explain
the behaviour of developing capitalist countries. If this relationship holds,
it should appear as a cycle in the scatterplots of the workers’ share against
the employment rate. Furthermore, on a quantitative level, the model’s esti-
mation of the cycle’s centre can be compared with the position of the actual
centre of the cycle found for a country. Finally, Goodwin’s assumptions
can be tested to check for their validity. The procedure of looking for quali-
tative and quantitative evidence and testing the assumptions was performed
by Harvie (2000), who found not exactly a cycle but what looked like part
of a cycle (around a quarter) for 10 OECD countries during the period be-
tween the late 1960’s and the mid 1990’s, which qualitatively supported
the idea of a cycle. However, he also found that the estimated centres lay
outside the actual cycles, while the assumptions were not justified, which
meant that at a quantitative level the model was not adequate. Harvie’s
methodology is used here for a larger number of countries at different lev-
els of economic development in order to provide a better grasp of the extent
to which the model holds empirically and to offer possible directions for fu-
ture developments.

Section 1 presents the model. Section 2 provides evidence on whether there
are cycles in the employment-distribution space from a sample of 67 coun-
tries with different levels of development. Section 3 discusses the evidence
and concludes with suggestions for future study.

GOODWIN’S MODEL

Goodwin (1967, 1972) models the cyclical behaviour in the workers’ share
of national income and the employment rate by means of the Lotka-Volterra
predator-prey model (Lotka, 1956; Volterra, 1931a, 1931b, 1937). The
model attempts to formally present Marx’s idea that the interaction be-
tween distribution and employment was at the root of capitalism’s booms
and slumps.

Assuming a constant relation of “constant” (the value of the means of pro-
duction) to “variable” (wages) capital, both constant and variable capital
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will grow until full employment of labour is reached. In the neighbourhood
of full employment, real wages will rise (i.e. a real Phillips curve), but
rising real wages reduce the rate of profits and thus dampen accumulation.

The lower rate of accumulation will engender unemployment, removing the
disproportion between capital and exploitable labour-power. Real wages
fall and accumulation picks up again.

Goodwin assumes two factors of production: capital and labour. All quan-
tities are real and net. Labour productivity (α) and the labour force (n)
grow at constant rates (equations 1 and 2). σ is the fixed capital output ratio
(equation 3), which determines the employment level l (equation 4). k is
the total stock of capital, q is real output, l is employment, w is the real
wage, and u the workers’ share of national income (equation 5); υ is the
employment rate (equation 6).

a = a0e
αt;α > 0 (1)

n = n0e
βt;β > 0 (2)

σ =
k

q
(3)

l =
q

a
(4)

u =
wl

q
=

w

a
(5)

v =
l

n
(6)

k̇ = (1− u)q (7)

ẇ

w
= −γ + ρυ; γ > 0, ρ > 0 (8)
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Capitalists are assumed to save and invest all their profits and workers to
consume all their wages (equation 7). Finally, a linear real Phillips curve is
assumed, i.e. real wages rise as employment increases (equation 8).

From equations (1)-(8) a pair of differential equations in the state variables
u and ν can be obtained:

u̇ = [−(α+ γ) + ρν]u (9)

ν̇ =

[
1− u

σ
− (α+ β)

]
ν (10)

The solution of the model is a family of closed cycles around a centre, i.e.,
the economy comes back to the initial point and starts the cycle again.

Because this is a highly stylized model, it leaves out several aspects, which
will be of importance in the empirical testing.

First, the length and the amplitude of the cycles are not clear. Scholars
who have studied cycles and waves have identified superimposed cycles of
different lengths. As regards to the short run, there are 1, 2, 3 and 5 year
cycles (Zarnovitz, 1985); in the long run, there are (or may be) Juglar (7-11
years), Kuznetz (15-25 years) or Kondratiev (45-60 years) cycles (Schum-
peter, 1954; Kondratieff and Stolper, 1935; Solomou, 1987). It is true that
the length and amplitude of Goodwin cycles can be numerically determined
from the equations, but there still remains a theoretical problem, for which
Goodwin does not provide an explicit answer, as the assumptions of the
model do not point in a definite direction.

On the one hand, the model assumes exogenous technical progress, which
could be taken in favour of a short run interpretation, although at the time
the model was built this was a standard assumption among many (neoclas-
sical) growth theorists. On the other hand, the assumption of Say’s law
points to a long run interpretation, as used in other growth models. Given
these assumptions, it is no surprise that Goodwin cycles have been inter-
preted in different ways: Veneziani and Mohul (2006) see them as “short”
cycles; while Harvey (2001), and Flaschel and Groh (1995) take them as
“long” cycles.

Another point worth remembering is that the cycles discussed in the lit-
erature refer mainly to variables such as price and output. This is hardly
surprising as long series were available for said variables. Kondratieff cy-
cles, for instance, were originally developed mainly for prices and only
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later emphasized other variables. However, Goodwin’s model refers to the
share of wages in the national income, and to the employment rate. Neither
of these variables corresponds exactly to the ones in the other cycles al-
ready mentioned. Hence, there is a possibility for Goodwin cycles to have
amplitudes or lengths that are not exactly those of other known cycles.

Finally, if a Goodwin model predicts clockwise cycles as a result of invest-
ment being led by profits, the economy may also be considered as being led
by wages with counter clockwise cycles. The former are classical cycles,
while the latter are Keynesian cycles. It is also possible to mix both, but
the outcome will depend on the exact way they are combined. Dumenil and
Levy (1999), for example, combined short-term Keynesian dynamics with
a long-term classical model; another case was that of Canry (2005), who in-
corporated a Bhaduri-Marglin (1990) model within a Goodwin framework.
The results of these models depend on the specificities of the equations,
which in turn could be interpreted as reflecting the institutional environ-
ment of the model.

Another factor that has an effect on joint classical-Keynesian models is the
way of dealing with Say’s law. Goodwin’s model assumes Say’s law, in the
classical way, i.e. in the sense that capital always finds employment, not so
labour. This means that there are no effective-demand problems, but at the
same time the Keynesian part would imply a rejection of Say’s law. This
problem will not be dealt with here, but should be kept in mind by studies
dealing with mixed models.

¿ARE THERE DISTRIBUTION-EMPLOYMENT
CYCLES?

Data were collected for 67 countries from different sources, including UN,
IMF, the World Bank, central banks, national statistics offices, regional or-
ganizations, and databases from local universities. As the building of the
cycles for single countries included local sources, there may be countries
for which figures are not expressed in PPP exchange rates. As a result, com-
parisons among countries cannot be made in quantitative terms, although
qualitative behaviour within a country can be established. This means, for
instance, that with the data set it is not possible to say that a country’s cycle
is twice wider than another’s, but it is possible to say that both are clockwise
cycles.
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With regard to quantitative evidence, the theoretical centres of the cycles
lay outside of the cycles in all cases (an example is provided in Figure 1),
as also found in Harvie (2000).

FIGURE 1
CYCLE AND ESTIMATED CENTER

Source: own estimations.

The assumption of a linear real Phillips curve was tested, and was not re-
jected for only thirty-nine of the countries (see table 1).

Note that twenty-one countries had the expected qualitative behaviour de-
spite the Phillips curve not holding (see appendix 2). A particular problem
of the real Phillips curve is that Goodwin assumes a linear version of it in
order to obtain the Predator Prey equations. However, it would be more
reasonable to believe that real wages would only increase near full employ-
ment, not before, which would suggest a non-linear version. Nevertheless,
a more realistic version would make model building far too complicated.
Still, previous empirical evidence on the procyclicality of real wages is nei-
ther general nor strong (Abraham and Haltiwanger, 1995).

It is well known (Veneziani and Mohun, 2006) that Goodwin’s model is
structurally unstable, which means that even a small change in the model
may affect its dynamics. As a result, before testing particular extensions of
the model, the rather general question of whether the cycles predicted by
the model actually exist should be studied first. Scatter plots of the share
of wages against the employment rate were made for the 67 countries (see
appendix 2). One problem that arises is that of the time span.
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TABLE 1
SIGNIFICANCE OF THE PHILLIPS CURVE

Country
Significance of the Phillips curve variables
γ ρ

Algeria
Australia * *
Belgium *** ***
Bolivia
Brazil
Canada ** **
Chile ** **

Colombia
Costa Rica * **
Denmark ** **
Estonia
Finland
France *** ***
Greece
India

Ireland *
Jamaica
Japan *

Kazakhstan
Kyrgyz Republic *** ***

Luxembourg ** **
Malta * **

Mauritius *** ***
Mexico *** ***
Moldova
Namibia
Norway
Poland
Portugal * **

Russian Federation ** **
South Korea *** ***
Switzerland
Thailand ** **

Trinidad & Tobago *** ***
Turkey
Ukraine *** ***

United Kingdom * *
United States *
Venezuela

Note: ***(**)(*) indicates that parameters were significant at 1 %,(5 %)(10 %) in
a 2 tail test.
Source: own estimations.
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Consider the cycle shown in figure 2a. Did Goodwin refer to the long cycle
that appears in the graph or to the shorter movements around this tenden-
cy? The series was smoothed by means of a Hodrick and Prescott filter
with λ = 100 (this value is for annual data). The smoothed series and the
residuals appear in figures 2b and 2c. If the Goodwin cycles were “short”,
they should appear in figure 2c, but there seems to be no cyclic behaviour
there. Although there seem to be oscillations in the individual variables,
they are not related in such a way as to create cycles in the employment-
distribution plane. In addition, the residuals of the Hodrick and Prescott
filter are not autocorrelated. Thus, the cyclic behaviour should correspond
only to figure 2b. The remaining graphs are those of the smoothed series.
It should be noticed that the cycles found with this procedure are sever-
al decades long and seem to be long waves rather than business cycles.
Goodwin (1987) actually developed a different model for long waves, but
he focused there on the interaction between innovation and output and did
not mention employment-distribution cycles. In the models on long waves,
profits are emphasized over real wages or the share of labour (e.g. Enton
and Poletayev, 1987). Sterman (1987) posed a cyclical relation between
employment and real wages, although not between employment and the
share of wages, and the relation was not the key argument. In any case, the
actual evidence found in this study relates to the existence of employment-
distribution cycles, and it is too early to conclude what is the best model to
fit the data.

FIGURE 2A
ORIGINAL SERIES FOR THE UNITED STATES

Source: own estimations.
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FIGURE 2B
SMOOTHED SERIES FOR THE UNITED STATES

Source: own estimations.

FIGURE 2C
RESIDUAL SERIES FOR THE UNITED STATES

Source: own estimations.
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The scatter plot results were widely diverse (see appendix 2). A group of
twenty-six countries (Australia, Austria, Belgium, France, Germany, Italy,
New Zealand, United Kingdom, United Sates, Bahrain, Estonia, India,
Ireland, Jamaica, Japan, Kazakhstan, Kenya, Kyrgyz Republic, Moldova,
Netherlands, Panama, Slovakia, Sri Lanka, Thailand, Tunisia and Zimbab-
we) behaves in the way predicted by the model (e.g. figure 3).

A second group comprised of nine countries (Costa Rica, Honduras, Turkey,
Armenia, Belarus, Iceland, Ecuador, Mexico and Paraguay), has a cycle in
the opposite direction (e.g. figure 4), that is, they do not show evidence
of profit squeeze but rather of Keynesian-like or demand-pushed cycles
such as the one found by Barbosa-Filho and Taylor (2003) for the Unit-
ed States. And for a third group of thirty two countries (Algeria, Bolivia,
Botswana, Brazil, Canada, Chile, Colombia, Czech Republic, Denmark,
Finland, Greece, Hong Kong, Jordan, Kuwait, Luxembourg, Malta, Mauri-
tius, Namibia, Norway, Peru, Poland, Portugal, Russian Federation, South
Africa, South Korea, Spain, Sweden, Switzerland, Tanzania, Trinidad and
Tobago, Ukraine and Venezuela) there is no evidence of a cycle (figure 5).

FIGURE 3
GOODWIN CYCLES

Source: own estimations.
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FIGURE 4
DEMAND CYCLES

Source: own estimations.

FIGURE 5
ATYPICAL BEHAVIOUR

Source: own estimations.

Notice that the results are not clearly related to the degree of development
as measured by the 2005 World Bank estimation of per capita income (ta-
ble 2). High income countries (i.e. those with GDP per capita greater than
US$ 11,115 in 2005) behave either in the way predicted by Goodwin or in
an atypical fashion, not in a demand cycle way; middle-income countries
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show all dynamics, either Goodwin, demand or atypical, although African,
European and American countries tend to be atypical. The strongest ten-
dencies seem to be for low-income countries to show Goodwin cycles and
for demand cycles to appear mainly in middle-income countries.

TABLE 2
TYPE OF CYCLE VS. INCOME PER COUNTRY

Demand cycle
Income high Income middle Income low

Iceland Belarus Armenia
Costa Rica Honduras
Ecuador
Mexico

Paraguay
Turkey

Atypical behaviuor cycle
Income high Income middle Income low

Canada Algeria Tanzania
Denmark Bolivia
Finland Botswana
Greece Brazil

Hong Kong Chile
Kuwait Colombia

Luxembourg Czech Republic
Norway Jordan
Spain South Korea

Sweden Malta
Switzerland Mauritius

Namibia
Peru

Poland
Portugal

Russian Federation
South Africa

Trinidad y Tobago
Ukraine

Venezuela
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Goodwin cycle
Income high Income middle Income low

Australia Estonia India
Austria Jamaica Kenya
Bahrain Kazakhstan Kyrgys Republic
Belgium New Zealand Moldova
France Panama Zimbabwe

Germany Slovak Republic
Ireland Sri Lanka
Italy Thailand
Japan Tunez

Netherlands
United Kingdom

Unites States

Source: The information for this table was obtained based on the estimation on
GDP per capita made by the World Bank for 2005.

A possible explanation for this diversity is that capitalism has evolved in
several ways in different countries according to different kinds of insti-
tutions that affect capital accumulation, particularly but not exclusively,
labour market institutions. As noted by Arrighi (1978) and more recent-
ly by Acemoglu et al (2001), institutional development may be linked to
the pattern of population and migration. Another example of institutional
diversity refers to the institutions regulating capital. A few countries (main-
ly Anglo-Saxon ones) rely on more atomistic shareholders and individual
firms. In contrast, most other countries have business groups with control-
ling shareholders playing a much more important role than that suggested
in typical textbooks (La Porta et al, 1999). In general, the characteristics
of institutions might help to classify the different kinds of capitalism and
help to understand diversity in the relationship between distribution and
employment.

In order to take institutional diversity into account, the classification em-
ployed by Amable (2005) was used. This author suggests that there are five
different kinds of capitalism, according to the institutional complementar-
ities in five domains: product markets, labour relations, financial systems,
social protection and education. Consequently, capitalism takes one of the
following five forms: liberal market capitalism (United States, UK, Cana-
da, and Australia), Asian capitalism (Japan and Korea), continental Euro-
pean capitalism (Germany, France, Switzerland, Belgium, Ireland, Norway,
and Austria), social-democrat capitalism (Denmark, Finland and Sweden)
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and Mediterranean capitalism (Spain, Greece, Italy, and Portugal). Amable
(2005: chapter 3) characterizes these types of capitalism as follows.

In liberal market capitalism, the intensity of competition in the goods mar-
ket makes firms particularly sensitive to unfavourable supply or demand
shocks, to which they respond by changes in prices and, when this is not
enough, in quantities. Easy changes in employment (due to labour market
flexibility) and sophisticated financial markets allow firms to modify their
strategies rapidly in the face of changing conditions. However, an under-
developed social-protection system does not make specific investment safe
in this environment, and competition extends to the education system, in
which universities compete for the best students from a non-homogeneous
secondary system.

Under social-democrat capitalism, strong foreign competition demands
some labour market flexibility, but part of this flexibility is reached by
means of a permanent formation of a highly qualified labour force. Work-
ers’ specific investment is kept safe by moderate protection of employment,
strong social protection and easy access to education and training, thanks
to active employment policies. Coordinated wage negotiation and a cen-
tralized financial system favour innovation and long-term strategies.

Continental European capitalism also has high social protection and mod-
erate employment protection, although the former is lower and the latter is
higher than in social-democrat capitalism. Again, a centralized financial
system encourages long-term industrial strategies. Labour force formation
is achieved at a lower scale than in social-democrat capitalism. Hence there
is somewhat less room for labour flexibility and fast restructuring of firms
than in social-democrat capitalism. Productivity gains are obtained by low-
ering employment, which is possible because of social-protection benefits,
such as pre-retirement agreements.

Mediterranean capitalism is based on more employment protection and less
social protection than the continental European type. Employment protec-
tion is possible because of relatively weak competition in the goods mar-
ket and because of the absence of short-term financial constraints due to
a centralized financial system. A limited education level does not allow
strategies based on high skills/salaries.

Asiatic capitalism is based upon collaboration among the large business
groups, the state and a centralized financial system, which supports long-
term strategies. Workers specific investments are protected by de facto em-
ployment protection, with possibilities of reorientation inside the group.
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Developed countries in our sample were thus classified in this way. As
Amable’s (2005) classification relates only to developed countries, it is in-
sufficient for developing countries. However, taking colonialism into ac-
count, it may be assumed that the institutions of a former colony were
moulded before independence. Hence developing countries were classi-
fied according to the European language that is most used in the country.
Language is taken as a proxy for the European country that most influenced
a country’s institutions, as several countries were colonies of European em-
pires. In other cases, the decision was based upon the country’s shared
permanence under the same empire, e.g. Turkey and Greece.

Still, developed and developing countries were separated, as there are sever-
al institutional differences. Finally, former socialist countries were grouped
as transition economies. This leads to a classification of eleven groups (see
table 3 and appendix 2).

Note that, regardless of their degree of development, countries with mar-
ket or European capitalism, as well as transition economies, do not tend
to have demand cycles: they are either Goodwin or atypical. In contrast,
developing countries with a Mediterranean capitalism do not tend to have
Goodwin cycles: they are either demand or atypical. In other cases, such as
Social Democrat, Asian, others, and developed Mediterranean capitalism
(see appendix 2), there is no clear tendency.

CONCLUSIONS

Quantitative evidence does not strongly support Goodwin’s model, as the
predicted centres lie outside the actual circles. This may be caused by the
particular specification of the model, e.g. linear instead of non-linear real
Phillips curve. Qualitative evidence is mixed. For the sample of 67 coun-
tries, 26 have evidence of cycles similar to those predicted by Goodwin,
9 have evidence of demand cycles and 32 were atypical. The diversity is
not readily related to the degree of development, and it was suggested that
explaining this would require a better understanding of the different forms
of capitalism in which countries evolved around the world.
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Goodwin cycles seem to be more a feature of countries with market or Eu-
ropean capitalism, as well as of transition economies, while demand cycles
tend to appear more in developing countries with a Mediterranean capital-
ism. Further studies should delve more into how the institutions typical of
each kind of economy affect its dynamics. This would allow the building
of more specific models that explain cycles in each kind of country. It is
highly plausible that, once these factors are taken into account, Goodwin’s
model will prove to be an important part of the explanation, at least for
some of the countries.

Finally, it should be noted that looking for evidence in the case of a highly
stylised model such as that of Goodwin should not be interpreted in the
standard Popperian way. Not finding a cycle in a particular case is not
necessarily a proof that the model does not hold. Rather, the objective
of collecting the evidence is to provide stylised facts that can feed or be
explained by further developments of a still abstract model. In this sense,
looking at the actual data helps to suggest questions and avenues for future
research and development.
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APPENDIX 1.
ECONOMETRIC ESTIMATION

For the econometric estimation we follow Harvie’s methodology for all variables
of the model. In addition the state variables, i.e. u, v were passed trough the
Hodrick - Prescott Filter in order to release the tendency. For the productivity
growth, labor force growth and the Phillips curve estimation the parameters were
estimate using ordinary least square (OLS) regressions. For countries with more
than 17 data observations, we ran a unit root test and a cointegration test

Parameter estimation

Productivity growth α

An exponential productivity growth function a = a0e
αt is assumed, where α is the

constant growth rate. The value of α is estimated for each country using Ordinary
Least Squares (OLS) from the following equation

lnat = lnâ0 + ât + ε1t
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Labour force growth β

It was used a similar exponential function for the labour force growth n = n0e
βt,

where β is the constant growth rate, and it was also estimated by OLS for the
following equation:

lnnt = lnn̂0 + n̂t + ε2t

Capital-output ratio σ

In the model, Goodwin assumes a constant capital-output ratio σ = k
q so a simple

estimation of the mean for the variable was calculated for each country.

Phillips curve γ and ρ

We calculated a long run Phillips curve by the following equation

wt = −γ + ρυt + φwt−1

Equation for the estimated centers and period

The variables u and ν are the central points of the closed cycle; T is the period; α,
the Productivity growth; β, the Labour force growth; σ, the Capital-output ratio;
and γ, ρ are the Phillips curve parameters, where

u∗ = 1− (α+ β)σ

v∗ =
(α + β)

ρ

T =
2π

{(α+ γ)[(1/σ)− (α+ β)]}1/2
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APPENDIX 2.
GRAPHICS BY TYPE OF CYCLE

GOODWIN CYCLES
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Source: own estimations.
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DEMAND CYCLES

Source: own estimations.
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ATYPICAL BEHAVIOUR
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Source: own estimations.




