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ABSTRACT

The dissertation discusses the possibility of a reconciliation between neo-Kaleckian and
classical (neo-Marxian/Sraffian) two-sector growth models, and it explores the issues
relative to the long-run convergence of actual degrees of capacity utilization towards their
normal values. In a simplified analytical framework, that examines regimes incorporating
neo-Kaleckian and neo-Marxian/Sraffian perspectives, the thesis shows that the paradox
of thrift and the paradox of costs hold both in the short run and in the long run.

A more sophisticated two-sector Kaleckian model is also developed within a
stock-flow consistent framework that includes conflicting-claim inflation and Kaldorian
technical progress. Simulation results show that inflation-targeting policies based on the
so-called ‘Taylor rule’ could remove the long-run paradoxes, leading to economic
depression. These policies also fail to achieve normal rates of capacity utilization,
because of ‘path-dependency’, in contrast to the arguments put forth by some neo-
Marxists and the proponents of the neoclassical New Consensus.

Furthermore, our empirical tests show that the Phillips curve has a horizontal
segment within a large intermediate range of capacity utilization rates, using Canadian
data over the last two decades. This horizontal Phillips curve implies that the adjustment
mechanisms suggested by classical models just may not exist in reality during this time
period. Therefore, the thesis offers some justification for using simple neo-Kaleckian
growth models where effective demand plays a crucial role in the determination of
capacity utilization, employment and growth, both in the short run and in the long run,
and it suggests the use of expansionary fiscal policy and monetary policy as long as the
economy remains within the intermediate range of capacity utilization.

Key words: Two-Sector Growth Model; Long-Run Convergence; Paradox of Thrift;
Paradox of Costs; Inflation; Phillips Curve; Monetary Policy;
Stock-Flow Consistent Approach.
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CHAPTER 1
INTRODUCTION

1.1 Purpose of the Thesis

Over the last few decades, growth and distribution theories competing within a heterodox
tent have contributed to building an alternative and consistent growth and distribution
theory. In fact, heterodox economists have reached a broad consensus with regard to
short-run analysis, where effective demand plays a crucial role in determining capaéity
utilization, growth, and profit rates. Nevertheless, there seems to be still an unresolved
gap between neo-Kaleckian and neo-Marxian or neo-Sraffian authors. Dfsagreements
between those streams mainly stem from different interpretations of what constitutes the
long run and from the introduction of different mechanisms transmitting short-run
relations into long-run positions.

The discrepancy between neo-Kaleckian and neo-Marxian or neo-Sraffian models
has important implications with regards to some long-run relationships, in particular, “the
paradox of thrift’ and ‘the paradox of costs’. If those paradoxes hold, as shown in a
canonical neo-Kaleckian model, economic growth would be ‘demand-led’ and ‘wage-led’,
where a higher propensity to consume and a higher real wage rate are positively
associated with growth rates and profit rates, in the long run as well as in the short run.
Otherwise, as in the canonical classical model, those paradoxes would eventually
disappear over time, so that an economy is restricted by ‘supply-led’ and ‘profit-led’
growth in the long run.

The purpose of this dissertation is to explore the possibility of a reconciliation

between those approaches. This will be done by introducing specific long-run adjustment



mechanisms into a two-sector Kaleckian model, on the one hand, and by examining
whether these mechanisms are likely to workv in the real world, on the other hand. The
thesis, in particular, discusses the convergence of actual capacity utilization towards its
normal degree, through changes in prices. Adjustment mechanisms suggested by neo-
Marxian or neo-Sraffian authors are usually based on some form of the cross-dual
dynamic process. This process entails a change in (relative) price levels, through a
change in mark-ups (or the share of profits in income), either due to imbalances between
supply and demand in the products market or due to the degree of tightness in the labor
market. From a practical point of view, this issue provides crucial implications for the
monetary policy of the central bank, especially, when the latter is based on some form of
the so-called ‘Taylor rule’. When th_ere exists a large range of capacity utilization where
inflation does not accelerate ér decelerate, or when inflation is caused by other factors,
rather than by adjustment mechanisms tied to excess demand, austerity monetary policy
could result in the recession of economic activity and a high sacrifice ratio. The thesis
examines this particular case, by developing a more sophisticated two-sector model
within a stock-flow consistent framework, and examines various impacts on growth and

income distribution of monetary policy and external shocks.

1.2 Organization and Methodology of the Thesis

This dissertation consists of three essays, presented in chapters 2 to 4. The first two
essays develop two-sector models, in an analytical framework and in a stock-flow
consistent framework respectively. The third essay discusses inflation theory from a post-

Keynesian perspective, and examines the true shape of the Phillips curve.



Chapter 2 explores a simple two-sector model in an analytical framework,
incorporating neo-Kaleckian and classical views. There are four regimes of long-run
analysis. Each of the four regimes is characterized by a specific investment function and
a specific adjustment mechanism to bring about a uniform rate of profit and convergence
between the actual and the normal rates of capacity utilization. This chapter shows that
for all regimes the paradox of thrift holds in the long run. This chapter, moreover, finds
that the paradox of costs occurs in the long run whether or not a uniform rate of profit
prevails, except when the costing margin of the investment sector changes.

Chapter 3 develops a generalized two-sector Kaleckian model. In this chapter,
medium-period and long-period dynamics are‘ examined. The model, in particular,
incorporates conflicting claims of labour and entrepreneurs over income distribution and
~ endogenous labour-saving technical progress, where economic growth is inevitably path-
dependent’. Through simulation, experiments show that both the paradox of thrift and the
paradox of costs would also hold in the long run. However, the magnitude of these effects
would be smaller than what is obtained in a model without conflicting-claims inflation
and endogenous labour-saving technical progress. As well, this chapter finds that the
initial state of income distribution and monetary policy could play a crucial role in
determining the path of economic growth and long-run positions, and could even make
the paradoxes disappear.

In Chapter 2 and Chapter 3, models are developed within a stock-flow consistent
framework. This approach was suggested by two separate schools of economic thought,
. the New Haven School at Yale in the U.S. and the Cambridge Economic Policy Group at

Cambridge in the U.K. during the 1970s and the 1980s. More recently, Wynne Godley



and Marc Lavoie have contributed to the development of the stock-flow consistent
approach, constructing. various macro models. The basic idea of this approach, as its
name indicates, is to make sure that flows and stocks are fully integrated. Many macro
models tend to focus on flow analyses, so that they often ignore the effects of stocks on
flows and the feedback relation between stocks and flows. As a result, those models
could cause logical incoherences, in particular, when our main interest lies in the analysis
of dynamics and traverses. On the contrary, adopting stock and flow accounting matrices,
the stock-flow consistent approach allows us to construct a coherent model in the sense
that ‘every flow comes from somewhere and goes somewhere’, and hence there are no
‘black holes’ in a model system. The stock-flow consistent approach, therefore, not only
increases both logical consistency and transparency of macro models, but also enables us
explicitly to investigate short-period as well as long-period adjustment dynamics that
reflects stock-flow feedback. In addition, since experiments within this framework trace
continuous interactions between stocks and flows, which ultinﬂately specify the path
towards the ‘provisional’ (or ‘conditional’) equilibrium, this approach does not need
artificial distinctions between short-run variables and long-run variables. Firally, and
crucially, all the sectors of the economy are clearly made inter-dependent by the stock-
flow consistency requirement.

Chapter 4 suggests an alternative explanation of inflation behaviour, based on a
post-Keynesian perépective, and it shows the existence of a Phillips curve with a large
horizontal range. Most previous studies assume real wage bargaining, even though actual
bargaining is conducted in terms of money wages. This chapter considers simultaneously

two dynamic processes of the determination of prices and money wages. When



examining the true shape of the Phillips curve for vCanadian data over the 1972-2000
periods, it is found that there has been no strong trade-off betwéen inflation and capacity
utilization, and that the years of low inflation that have occurred since the 1990s may not
be an offspring of inﬂation targeting policy. Empirical tests with thresholds, furthermore,
show that within a large intermediate range of capacity utilization, coefficient estimates
of utilization variables are statistically insignificant, or smaller than those obtained both
outside of the range and in a model specification without thresholds. This implies that
long-run adjustment mechanisms through price changes, following the arguments of
classical or neoclassical authors, might not occur within the intermediate range of
capacity utilization. These results confirm the post-Keynesian assertion that there is no
natural rate of unemployment or that there are numerous equilibrium rates.

- To sﬁm up, three essays of this dissertation offer some justiﬁcation for using
simple neo-Kaleckian growth models, where effective demand plays a crucial role in
determining capacity utilization, employmeﬁt, growth and profits, both in the short run
and in the long run. This thesis, therefore, concludes that expansionary fiscal policy and
monetary policy could allow the economy to achieve higher employment and growth at
the same time, with no inflationary pressure, as long as the economy remains within an

intermediate range of capacity utilization.

1.3 Limitations and Future Research
Chapter 2 and Chapter 3 of this dissertation develop two-sector models in an analytical
framework and a stock-flow consistent framework. We believe that those models can

contribute to the development of more sophisticated, realistic, macro modeling. Models



represented in those chapters, nevertheless, are restricted to a closed economy. Nowadays
international openness is widening with globalization, so that interdependence between
countries is deepening. A country’s economic performance and policy might have
significant effects on other countries’ economic activity, and the latter in turn has
feedback effects. This indicates that there is a need to extend the present two-sector
models into an open-economy model in future research.

As well, even though Chapter 3 tn'és to construct a generalized neo-Kaleckian
model in a closed economy, the model is not complete because it does not consider the
effects of the government’s fiscal policy and some supply-side constraints. In the model,
for instance, the government sector is excluded and the supply of labour is assumed to be
perfectly elastic. A more generalized multi-sector model could be constructed by relaxing
those assumptions, which would synthesize micro and macro dynamics. For example, the
government’s policy could induce a change in industri.al structures, particularly by
imposing different tax rates on industrial sectors, and, as a result, stimulate the movement
of workers between sectors. This could cause the segmentation of the labour market and
unemployment, when the growth rates of the labour force are given exogenously or adjust
sluggishly. This analysis would allow us to investigate micro effects as‘ well as macro
effects. The model in Chapter 3 thus could be further developed by incorporating those
aspects.

Chapter 2 and Chapter 3 adopt a stock-flow consistent approach, and for the
chosen parameters, they examine the behaviour of models through simulation. The stock-
flow consistent approach provides a very useful framework in analyzing macroeconomic

models. However, the experiments with models within this framework tend to be



somewhat sensitive to the chosen values of parameters. Different parameters could lead
to different regimes with different outcomes. This implies that the calibration of
parameters should be an essential task in specifying a macro model, since different
economic structures would have different parameters. To develop a methodology on how
to calibrate accurate parameters and how to incorporate the calibration into a macro
model is left for future research.

Finally, Chapter 4 shows that the Phillips curve could be horizontal within an
intermediate range of capacity utilization or unemployment rates, implicitly assuming
that the determination of wages follows pattern bargaining. This chapter does not
examine how a stable wage pattern could occur with disaggregated bargaining, and
whether in fact it has resulted in a flatter Phillips curve since the 1980s. Some studies
suggest that high coordination between labour unions and entrepreneurs could lead to a
horizontal Phillips curve. The coordination approach, however, may not apply to North
American countries such as Canada and the U.S., because most studies estimate a low
degree of collective bargaining and coordination in those countries. This implies that an
alternative approach is required to illustrate the recent stability in inflation rates,
considering specific institutional aspects and a change in bargaining power, at both the

aggregate and disaggregative levels.



CHAPTER 2
DEMAND-LED GROWTH AND LONG-RUN CONVERGENCE IN
A TWO-SECTOR MODEL

2.1 INTRODUCTION
Post-Keynesian growth and distribution theories have contributed to building an
alternative, consistent theory of growth and distribution, by providing a common
framework. But there still exists an unresolved gap between neo-Kaleckian and neo-
Marxian/Sraffian views. In multi-sector models, disagreements are mainly related to the
possible existence of long-run positions of economic activity and adjustment mechanisms
towards those. The issue, in particular, is whether or not profit rates are equalized among
industrial sectors and whether or not there exists convergence between the actual and the
normal rates of capacity utilization. Although these issues may lie in the context of
separate theoretical debates, as pointed out by Lavoie (1995, p. 791), these ‘can be
regrouped around discussions of the investment function on the one hand, and around the
meaning of normal profit rates and normal rates of capacity utilisation on the ofher hand’.
In a canonical one-sector Kaleckian model such as those of Amadeo (1986a), Dutt
(1990), Lavoie (1992) and Rowthorn (1981), the actual rate of capacity utilization is
endogenously determined by aggregate demand and, in general, it is not necessarily equal
to the normal rate (given exogenously from the system) in the long run. In their extension
to a multi-sector model, Dutt (1988; 1990) and Lavoie and Ramirez-Gaston (1997) show
that the incongruity between the actual and the normal rates still prevails in the long run.
Moreover, they insist that a uniform rate of profit could be achieved only under some

specific conditions, adding that it is dubious that these conditions would be satisfied,

o)



particularly in a modern oligopolistic econoniy. Most neo-Marxists and Sraffians,
however, may not be convinced by this Kaleckian argument. They assert that both in a
one-sector model and in a multi-sector model, rational firms do not want to keep
undesired excess capacity and try to achieve the normal (or planned/optimal) rate of
capacity utilization, sovthat the actual rate of capacity utilization should be equai to (or
fluctuate around) the normal rate, at least in the long run (Auerbach and Skott, 1988;
Committeri, 1986; Vianello, 1985).! Furthermore, they argue that profit rates among
industries tend to be equalized in the long run, since competition between capitalists
would lead to the mobility of (financial) capital from an industrial sector with a low profit
rate to one with a high rate (Duménil and Lévy, 1995, 1999; Glick and Campbell, 1995;
Semmler, 1984).

This discrepéncy between Kaleckian and classical models would have important
implications with regards to some long-run relationships, in particular whether or not the
‘paradox of thrift’ and the ‘paradox of costs’ take place in the long run.? In standard neo-
Kaleckian models, the lower propensity to save and the higher real wage are associated
with a higher long-run rate of accumulation (‘demand-led growth’ and ‘wage-led
growth’), whereas in standard classical models those paradoxes disappear in the long run
(‘supply-led growth’ and ‘profit-led growth’).” These conﬁasting views may depend on

whether or not there can exist persistent (undesired) excess capacity even in the long

! Recently, some Sraffians such as Garegnani (1992), Kurz (1994) and Park (1995) agree that there would
be persistent divergence between these two rates, on average, even in the long run.

>Fora summary of various views of long-run relationships, see Lavoie (1996a, pp. 115-117).

* Bhaduri and Marglin (1990) consider two opposite effects of an increase in real wages: a positive demand
effect and a negative cost effect. Then, they argue that an economy can be either in a wage-led regime or in
a profit-led regime of growth in an open economy, depending on the sign of the slope of the IS-curve.



run.* In other words, if prices change as a result of over-utilization or under-utili_zation,
the inverse long-run relationship between real wages and profit rates wquld occur,
otherwise there could be a positive long-run relationship.

The purpose of this chapter is to explore whether in a two-sector model there exist
qualitative, significant, differences in long-run relationships and traverses towards long-
run positions when adjustment mechanisms are incorporated in a simple model. To
conduct this task, we first characterize regimes with different investment functions and
specific adjustment mechanisms, reflecting neo-Ka}eckian and classical views. We then
examine whether the ‘paradox of thrift’ and the ‘paradox of costs® hold in the long run.
We then confirm these results in a stock-flow consistent fra.rhework, which allows us to
construct a logically coherent model and to examine fully explicit traverses towards long-
run positions with more realistic behavioural equations. Adopting a stock-flow consistent
framework, therefore, we can precisely comp&e long-run relationships that each regime
yields.

Chapter 2 consists of the following sections. The next section briefly reviews
debates about long-run positions between neo-Kaleckians and neo-Marxists/Sraffians. In
the third section, we specify four regimes by introducing adjustment mechanisms and
analyze long-run relationships in an analytical framework. In this section, we will show
that for all regimes the ‘paradox of thrift’ holds in the long run, while the ‘paradox of
costs’ occurs in the long run whether or not a uniform rate of profit prevails, except when
the costing margin of the investment sector changes. The fourth section explores long-run

relationships and traverses towards long-run positions for each regime in a stock-flow

* However, Lavoie shows that these paradoxes could re-emerge even in fully adjusted positions, if one
incorporates ‘hysteresis effects’ (Lavoie, 1996a) or ‘conflicting-claims inflation’ (Lavoie, 2002; 2003) into
a model.

10



Table 2.1 Debates about long-run positions: the neo-Kaleckian and classical models

Neo-Kaleckian model Classical model
Profit rates No equalization Equalization
Actual and normal rate of No convergence Convergence
capacity utilization
Growth Demand-led and wage-led | Supply-led and profit-led
Paradox of thrift and Exist Vanish
paradox of costs

consistent framework, and confirms that with the chosen parameters the paradoxes

prevail in each regime. The last section is a summary and conclusion.

2.2 DEBATES ABOUT LONG-RUN POSITIONS: A SHORT REVIEW
In a long-run equilibrium framework, there are controversies related to whether actual
profit rates are equalized among industrial sectors and whether the actual rates converge
towards normal (or sta,ndardj rate.’

Monopoly power theorists such as Kalecki (1939; 1971), Steindl (1952), Sweezy
(1942) and Dutt (1988; 1990) argue that a uniform rate of profit would not be achieved in
the long run. Their main concern is the macroeconomic implication of increasing

monopoly power. According to them, modern capitalism is characterized by a decline in

* In their critique of neo-Kaleckians, some Sraffians seem to confuse the question of a uniform rate of profit
with that of convergence between the actual and the normal rates (for instance, Park, 1995; 1997b), while
in general neo-Marxists deal with both questions simultaneously, through the ‘cross dual dynamic process’
(for instance, Semmler, 1986; Duménil and Lévy, 1990; 1993). In multi-sector Kaleckian models, however,
these issues are not simultaneously considered within a dynamic process. As pointed out by Dutt (1990, p.
119), it may not be clear ‘whether this mechanism [to bring about full capacity utilization] is in the same
time horizon in which classical competition works’ (emphasis added by the author). In line with this neo-
Kaleckian view, we will consider distinguishable mechanisms to bring about the two kinds of convergence
in the following sections.

11



competition and a growing degree of monopoly. Baran and Sweezy (1966, p. 6) insist
that since capitalism in a monopoly stage reveals characteristics distinguishable from
those in a competitive economy, ‘we cannot abstract from monopoly or introduce it as a
mere modifying factor; we must put it at the very center of the analytical effort’. With the
ihcreasing conqentration and centralization of capital, monopolistic firms possess power
to control markups (or the target rate of return) and prices of products. It is an aspect of
regulation of capitalism by monopoly power in production, distribution and growth (Dutt,
| 1990, p. 153). Monopoly power economists assert that the increasing monopoly power
reinforces barriers to the mobility of capital, and results in a ‘hierarchy of profit rates’
according to the degree of concentration among industrial sectors (Sweezy, 1942, p. 274).
Cowling (1982, pp. 15-25) and Spence (1977), furthermore, argue that even if there exist
potential competitors, the degree of monopoly and pricing decisions are essentially
independent of potential entry because a barrier to entry would be built by the existence
of planned excess capacity: that is, the pressure of competition would influence only the
capacity decision of oligopolistic firms with no change in the degree of monopoly. This
implies that the various levels of planned excess capacity among industries would result
in different actual profit rates. Therefore, differential rates of profit could prevail and
those would be ‘structural and permanent’ in modern monopolistic or oligopolistic
capitalism (Sylos-Labini, 1969, p. 52).¢

On the contrary, most classical economists, meaning here neo-Marxists and
Sraffians, argue that profit rates tend to be equalized in the long run, because competition

leads to the mobility of (financial) capital among industrial sectors, even in oligopolistic

® The permanent hierarchy of profit rates does not imply permanent levels of industries or firms within the
hierarchy. In fact, Sweezy (1981, p. 66) emphasizes ‘constant movement within the hierarchy in response
to both internal and external factors’.
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capitalism.” Here, the equality of profit rates does not imply that a uniform profit rate
would be actually realized in an economy; rather, it is interpreted as a case where profit
rétes fluctuate around the normal rate. According to neo-Marxists such as Auerbach and
Skott (1988), Clifton (1977), Duménil and Lévy (1990; 1995; 1999) and Semmler (1984),
the existence of capital concentration and of barriers to capital mobility is not
incompatible with the notion of classical competition and rivalry. In other words,
monopoly is a phase in the dynamic process of competition among capitalists, and hence
monopolistic firms are not free from competition, which arises within the ‘laws of
motion’ of capitalism. Semmler (1984, p. 41) points out that monopoly profit ‘is related
to special cases and, in the long run, threatened by the rivalry of other firms’, particularly
in an open economy. These authors also emphasize the free movement of ﬁnancialb capital
towards more profitable sectors over time, rather than the movement of firms per sed
Capital mobility may have been enhanced with the emergence of multi-divisional
corporations, the evolution of management techniques, the progress of communication
networks, financial innovation, and so on (Clifton, 1977; 1983). Clifton (1977, p. 138),
furthermore, insists that ‘the capitalist mode of production has become far more
competitive through two hundred years of development’. His argument might be

reinforced by increasing competition with foreign firms and a move towards free trade

" Note that the classical notion of competition is not the same as the neoclassical one, particularly in that
the former emphasizes competition as a dynamic process and the mobility of financial capital, while the
latter sees competition as a state tied to the mobility of firms. For a further discussion, see Clifton (1977),
Dutt (1990, pp. 147-149) and Sylos-Labini (1969, pp. 52-53). .

% This argument may also imply the equalization between profit rates and the rates of return on financial
assets. As shown in Kahn (1972, chapter 10) and Park (2001-2002, pp. 319-320), a condition for the
equality between these two rates is that the valuation ratio (the g ratio) is unity. However, historical data
show that the ratio is different from unity, in part, because of different degrees of risk and uncertainty. Thus,
as Dutt (1988, p. 153) points out, even though the free mobility of financial capital might be plausible in
the real world, it would not lead necessarily to the equalization of profit rates.
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and globalization.” According to this argument, therefore, profit rates tend to be equalized
among industrial sectors, due to both the internal reallocation of funds by modern multi-
product corporations and the external/abstract competition of self-expanding financial
capital. Eventually, whether there exists a tendency for a long-run uniform profit rate is
related to ‘whether the process of competition is affected by the emergence of monopoly
power’ (Dutt, 1988, p. 146).

Another issue is related to a debate on convergence between the actual and the
normal rates of capacity utilization. Most neo-Marxists and Sraffians assert that the actual
rate of capacity utilization should be equal to the normal rate in the long run, although
they agree that a neo-Kaleckian model could be appropriate for short-run analysis.
According to them, the discrepancy between these two measures would cause a logical
inconsistency in the ‘long-run equiliBrium’, since it would seem irrational that, despite
permanent undesired excess capacity, firms would carry out additional investment
yielding zero marginal product (at a constant rate). '® Firms with ‘self-sustained

fulfillment of expectations’ would revise their expectations about the growth rate of

? On the contrary, Cowling (1982, p. 134) argues that the entry of foreign firms into domestic industries
would not reduce the degree of monopoly in an industry, but rather it would strengthen the degree of
monopoly with the increasing dominance of transnational corporations. He also emphasizes that regardless
of ownership, dominant corporations might have a substantial degree of control over imports (Cowling,
1982, p. 133).

%1t might also be related to how ‘equilibrium’ is defined. For instance, Duménil and Lévy (1990, p. 232)
and Park (1997a, pp. 196-197) define ‘equilibrium’ as the situation of a uniform rate of profit among
industries, accompanied by a actual rate of capacity utilization equal to the normal rate, otherwise it is a
‘disequilibrium” situation. This classical notion stresses the long-period position as the ‘centers of gravity’
(Garegnani, 1976, p. 27; Ciccone, 1986, p. 21). In contrast, Dutt (1990, p. 8-9) defines ‘equilibrium’ as a
‘logical construction’ that stresses ‘the balancing of forces’ rather than gravitation, given specific equations
and a set of data. According to his notion, once economic forces are balanced, equilibrium could be
achieved with the non-uniform rates of profit or with the deviation between the actual and the normal rates
of utilization. This notion of equilibrium is compatible with Kalecki’s (1971, p. 165) well-known
statement: ‘the long-run trend is but a slowly changing component of a chain of short-period situation’. In
Chick and Caserta’s (1997) terminology, one might call the former ‘final equilibrium’ and the latter
‘provisional equilibrium’. Although there might be disagreement on the notion of ‘equilibrium’, our
concern is still whether there exist economic forces to push the actual rate of capacity utilization towards
the normal rate.
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demand, whenever there exists undesired excess capacity (Committeri, 1986, pp. 171-
175). In the long run, therefore, profit-maximizing firms would modify the investmént
function (Duménil and Lévy, 1995, p. 139), so that their investment decisions would
become sensitive to deviations of the actual rate of capacity utilization from the normal
rate (Auerbach and Skott, 1988, pp. 52-53).!! Ultimately, firms would not keep undesired
excess capacity and the actual rate of capacity utilization could not diverge from the
normal or optimal rate in the long run.

In response to this critique, Dutt (1990, p. 59) argues that the normal rate of
capacity utilization would not be ‘unique’ in the long run as parameters in a model might
be changed before the equilibrium is achieved. He also insists that with future uncertainty
firms might use the ‘rules of thumb’ for their investment decisions within the
‘acceptable’ range of capacity utilization rates,'? and hence one should rather focus on
relations between investment and actual utilization rates, rather than the normal rate (Dutt,
1995, p. 150). On the other hand, according to Cowling (1982) and Spence (1977), since
the irreversibility of investment in (planned) excess capacity moulds a ‘credible threat’ to
the entry of other firms, the actual rate of capacity utilization would not converge towards
the normal rate in the long run. Some Sraffian authors such as Garegnani (1992) and Park
(1995) agree that there would be persistent deviations between the actual and the normal

rates of capacity utilization, even in the long run, if firms adopt the notion of a moving

! Duménil and Lévy (1995) and Glick and Campbell (1995) also mention the negative impact of excess
capacity on the price of a product, which might be a force to ensure convergence towards the normal rate of
capacxty utilization.

2 In his model, however, since a long-run equilibrium rate can logically lie at any rate, for the given data,
one may still wonder whether in the long run firms would continue to invest even at very low rates of
utilization, say 10%. That is, he does not explicitly explain how the acceptable range of capacity utilization
rates is determined in his model. Kriesler and Lavoie (forthcoming) provide an alternative explanation, by
con51der1ng a Phillips curve with a horizontal shape within a range of capac1ty utilization rates, but with
increasing or decreasing inflation out of that range. This topic is the main subject of the third essay of my
dissertation,
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average when making long-run investment decisions.'

Chick and Caserta (1997), meanwhile, define ‘provisional (or mid-term)
equilibria’, where some economic relations, but not all, are compatible (the ‘balancing of
forces’), as distinct from ‘final equilibria’. They insist that the former may be a more
suitable notion in economic models, since it involves the evolutionary process of an
economy. Hence, if one prefers the notion of provisional equilibria, it could be accepted
that the divergence between the actual and normal rates of capacity utilization might
prevail, in which ‘the current level of demand as reflected in the rate of capacity
utilization turns out to be precisely that required by current investment. Investors realize
that they have invested exactly the correct amount required by the current situation of
excess capacity’ (p. 233, emphasis added ‘by the author).

Some authors such as Amadeo (1986b), Ciccone (1986), Lavoie (1992; 1995;
1996a), and Palumbo and Trezzini (2003) open the possibility of a reconciliation between
neo-Kaleckian and classical models, by defining the normal rate of capacity utilization as
that determined by the (average) actual rate over the long period. It allows for the actual
rate of capacity utilization to be equal to the normal rate in the fully adjusted position.*
With the fully adjusted target rate of return, the fluctuation of actual profit rates would
lead to changes in costing margins and hence changes in prices of products (and also

relative prices): that is, if the actual rate of capacity utilization is above the normal rate,

" They tend to consider actual long-run positions in ‘historical time’, i.e., a time-span, while Dutt does so
in ‘logical time’, Therefore, one could understand their argument as a deviation of ‘average’ values
determined in ‘historical time’ from ‘normal’ values determined in ‘logical time’. See also Park (1997a).

" According to Sraffians holding this view, the two rates tend to be equalized ‘on average’ over a sufficient
long period of time, considering the fluctuations of economic activity. Lavoie’s adjustment mechanism is a
specific formalization of this idea; it takes place at ‘each period’ of the long-run equilibrium as well as ‘on
average’, in the limit.
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then the prices of products will increase due to rising costing margins. '’ However,
because of this convergence towards the normal rate, the actual rate of capacity

utilization might have no long-run effect on investment.

23 REGIME SPECIFICATION AND LONG-RUN RELATIONSHIPS IN AN
ANALYTICAL FRAMEWORK |
In this section, we set a simple two-sector model in an analytical framework and specify
four regimes incorporating specific investment functions and adjustment mechanisms.
Stability conditions and long-run relationships are then analyzed. To do so, in particular,
we suppose that a uniform rate of profit depends on whether there exist any barriers to the
free mobility of (financial) capital when there are profit rate differentials between
industrial sectors,'® while convergence between the actual and the normal rates depends
on whether costing margins and prices change in response to a gap between the actual

and the normal rates of capacity utilization.!”

2.3.1 A Simple Two-Sector Model
To keep the model simple, we assume the following: the economy consists of a
consumption sector (denoted i = 1) and an investment sector (denoted i = 2), and there is

one firm (or identical firms) in each sector; there are two factors to produce goods, fixed

It is compatible with a price equation suggested by Duménil and Lévy (1995; 1999); ‘Large capacity
utilization rates, in comparison to a target capacity utilization rate, are associated with rising prices (and
conversely for low capacity utilization rates)’ (1995, p. 139).

'8 Harris (1978, p.46) points out that ‘a uniform rate of profit is then a consequence of the assumption of
competition in this sense [the free mobility of capital] and of the tendencies associated with competition’.

7 Neo-Marxists may disagree with these dichotomic assumptions because competition among capitalists
would lead to a change in markups and hence it might be a force to bring about convergence between actual
and normal rates of capacity utilization. We believe that Regime 3 and Regime 4 can be considered as
illustrating this case.
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capital and labour; there is no overhead or fixed labour; the investment good is a basic
good; capital stocks are non-transferable between both industrial sectors, and have
constant efficiency énd no depreciation; firms operate plants under constant returns to
scale; all wages are consumed and the propensity to save of capitalists is sp; the wage rate
is the same in both sectors. Also, let us suppose that firms in both industrial sectors set
the prices of their products, following target-return pricing procedures in line with Lavoie
and Ramirez-Gaston (1997), which are based on the target rate of return corresponding to
the standard rate of capacity utilization. In addition to its realistic feature, an advantage of
target-return pricing is to allow the introdﬁction of explicit adjustment mechanisms to
bring about fully adjusted positions, where productive capacity is utilized around its
normal level, with a uniform profit rate.
A simple mark-up pricing rule can be written as
p,=1+6)wa, --(1)
where p is the price level, @ is the costing margin, & is the ratio of labour-output that is
assumed to be fixed, and w is the nominal wage rate.
The actual real outputs S are defined as follows:
S =C ---Q2.1)
S,=li+1,=gK +g,K, - (22)

where C is consumption in real terms, / is investment in real terms, X is capital stocks
and g is the rate of accumulation. From the assumption of target-return pricing, the
standard sales $° correspond to the standard (or normal) rate of capacity utilization of
each sector &' which must provide enough profits to fulfill the target rate of return #*. The

full-capacity output Sz and the standard sales are defined respectively as
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Sfc,i = Ki /ai o= (3)

S, =uS,, — (@)

where o is the capital to full-capacity output ratio that is assumed to be fixed.

Equating the two equations that define total profits targeted in sector i,
Fr,=0wa,S; and F}, =7 p,K,, the costing margin of each sector is derived as

6 = oy uy oy (u; _szzs)] - (.1
6, =o,r, l[u;, —o,r,] -—--(5.2)
The condition ensuring positive costing margins (and hence positive prices) is u;, >0,r)
for each sector. This condition is necessarily fulfilled by equations (3) and (4) when
standard output of the investment sector is greater than target profits in that sector
(S; >r, K, ). Note that the costing margin (and hencé the price) iﬁ the consumption
sector depends on pricing in the investment sector, whereas the costing margin in the
investment sector is independent of pricing in the consumption sector. An increase in the
price of investment goods leads to a higher costing margin in the consumption sector
because firms in the latter sector would try to offset losses due to the increased
purchasing price of investment goods by raising their cost margin, for a given target rate
of return. Substituting equations (5.1) and (5.2) into (1), the price equation of each sector
can be rewritten as: |
p=ow+dp, --(1.1)
p,=Bw -—--(1.2)

where A=or/ u; and B=a,u, u; —o,r,).

The actual rate of capacity utilization u is defined as
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u;=8,/8,,=0S8,/K, --(6)

and, from equation (1), the actual total profits Fr are given by
‘FT,, =0wa,S, =mp,S, ---(7)

where m=@/(1+0) is the gross profit margin, the so-called ‘degree of monopoly’ in
Kalecki’s terminology.

Using equations (1.1)", (1.2)", and (6), we obtain the actual profit rate, which is
defined by r = Fr/ (p, K),

n=r'/u) @)

With target-return pricing, therefore, the actual profit rate changes proportionally with the
actual rate of capacity utilization, for a given target rate of return and a given standard
rate of capacity utilization (so do the ratio of the actual to the target rate of profit with the
ratio of the actual to the standard rate of utilization). This relationship also implies that
the existence of undesired excess capacity ( < %) results in the actual profit rate being
less than the desired rate ( < r%). Also, in the two-sector economy, when

(w/uy) = (ry /7’ Y(u; /u3) , the actual profit rates are equalized in both sectors, while

when 7, =7, the actual rate of capacity utilization is equal to the standard rate.'®

2.3.2 Regime 1: No Adjustment Me‘chanism19
Regime 1 embodies the argument of monopoly power theorists, in line with Dutt (1988)

and Lavoie and Ramirez-Gastén (1997). The regime does not incorporate any adjustment

" If firms try to operate at full capacity utilization (s’ = 1) at least in the long run, that is, #° = 1, then the
adjustment mechanism to bring about rf —r, would also result in a uniform rate of profit (r, = r;) at the

same time, without an additional adjustment mechanism.
" This subsection is mainly based on Lavoie and Ramirez-Gastén (1997), but in this chapter we use an
investment function that depends on both the profit rate and the rate of capacity utilization.
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mechanism to bring about the equalization between the actual and the standard rates. In
the long run, hence profit rates do not converge, actual profit rates are not equal to the
target rate, and the actuél rate of capacity utilization diverges from the standard rate. In
other words, cost margins and prices are chosen on the basis of the target rate of return
and the standard rate of capacity utilization determined by the ‘rules of thumb’ of
entrepreneurs, regardless of the state of effective demand.

We suppose that the investment function depends on the animal spirits of
entrepreneurs y;, the actual profit rate and the actual rate of capacity utilization, such that
as

& =yi0’+yilri +7at; - (9)
Substituting equation (8) into (9), the investment function can be reduced to a function of
the rate of capacity utilization only. |
& =Vntyath - )

where y, =y,n' /u] +y, . Therefore, an increase [decrease] in the rate of capacity
utilization raises [reduces] both the rate of accumulation and the profit rate, that is, these
rates move together in the same direction, for a given target rate of return and standard
rate of capacity utilization.

From pricing equation (1), the national accounts yield

pS, =wae,S, +r,p,K, ---(10)

Assuming that supply adjusts to demand within the period, we can rewrite the

actual real output equations (2.1) and (2.2) as follows:

Sy =(w/ p))(@,S, +0,8,)+(A=5,)p,/ p)rK, +r,K,) - (11.1)

S, =g K +g,K, --(11.2)
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Using equations (1.1)', (1.2)" and (10), equation (11.1) can be rewritten as
(5,00 )8, — ) (uy — 5,051, )8, =0 - (12.1)
and substituting equations (6) and (9)' into (11.2),
= 713018 + (1= 7,36,)8, = (1K +70K,) - (12.2)

Hence, by putting equations (12.1) and (12.2) togéther,

l:SI,O'lr]su; —u; (4, "'Spo'zrzs)]lislji =l: 0 :l - (13)
= 71301 (1-750,) Sy (0K +720K5)
and by solving equation (13) on S; and S,, we obtain

Sy =u; (u; “Spo'zrzs)(}’loKl +70K,)/ @, - (14.1)

S, =Sp0'1r15u§(710K1 +720K,)/ @, - (14.2)

where @, is the determinant of the first matrix on the left hand side of equation (13),

given by:

_ 5,8 S¢S s
D, =5,0h U, (1= y503) = 7300 (U5 = 8,050 )

and the short-run stability condition is @, > 0, while the numerator of equation (14.1) is

positive at all times since we already assumed u; > o,r;’ for outputs to be positive.

Substituting equations (14.1) and (14.2) into (6), we obtain the short-run

equilibrium rates of capacity utilization, with the variable k = K,/ K, being a constant,

u, = o (uj —8,0,85 YV1o + V20 B)/ @, - (15.1)
Uy = 5,000,571y ok + )/ @) === (15.2)

and hence the short-run equilibrium rates of accumulation are
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Figure 2.1 Dynamics of rates of accumulation

g

¥

g; = Y10 + V13000 (U5 —spo-ZrZS)(yIO +70 k) @) - (16'1)
g =7 +¥238,010,0 Uy (V1ok + 75 )/ @, - (16.2)
Here, the local stability condition of short-run equilibrium is ®, > 0.

In the long run, k is not constant and changes over time. Let us consider the

dynamics of & over time,

k=klk=g -g; —(7)
where k = dk/dt . Substituting equations (16.1) and (16.2) into (17) and differentiating it
with respect to k, we have dk/dk <0 and hence the long-run equilibrium rate of
accumulation g;" =g, =g" is stable.?’ Figure 2.1 shows the convergehce of the two

rates of accumulation.

% Therefore, in contrast to Park’s (1998, p. 285; 1998-1999, p. 304) argument, in a two-sector Kaleckian
model, a uniform rate of accumulation is achieved and is stable in the long run without an additional
equation or condition for a uniform rate of profit.
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To examine whether there exist a ‘paradox of thrift’ and a ‘paradox of costs’, we
need to find the long-run eciuilibrium ratio of sectoral capital stocks k™. For the sake of
simplicity, we assume that the entrepreneurs’ animal spirits on investment are the same in
both sectors, that is, 10 = y20.2' Then, by equalizing the two equations (16.1) and (16.2),

we obtain the long-run equilibrium ratio of sectoral capital stocks as follows:
k" = Yisth (uy — spazrz“')/(}/Bspazr]su; ---(18)
Here, k** is always greater than zero because u; >s,0,7; . This follows from the

assumptions that u, >o,r, and s, <1.
Substituting equation (18) into (15.1) and (15.2), the long-run equilibrium rate of
capacity utilization is given by:
u, =(Q/®,) y, --(19)
where Q= o0,[y 07,54 (43 ~5,0,0, )+ V¥ 235,0,7u;] . Hence, we find a long-run
relationship between the rates of capacity utilization of the two sectors

u; "= (x i3/ 23)”; --- (20)
which implies that the rate of capacity utilization of one sector is associated positively to
that of the other sector. Hence, with a given target rate of return and standard rate of
capacity utilization, a positive shock on the rate of capacity utilization in the consumption
sector will bring about an increase in the rate of accumulation and the profit rate of that
sector through equations ,(8) and (9)', as well as an increase in the rate of accumulation
and the profit rate of the investment sector through equation (20), and vice versa.

Putting equations (8), (9)' and (20) together, the long-run profit rate and the long-

! For the analysis of a general case, through the use of graphs, see Lavoie and Ramirez-Gastén (1997).
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Table 2.2 Long-run effects in an economy with no adjustment mechanism

Sp r*‘l r*‘z
k¥ — - -
XL - ? -
rz** el - 9
g** —_ — —_
f** - - -

run rate of accumulation are given respectively as follows:*
=0 an +7,uDQ/ @) - (21)
g =8 =y, +tQ/D, - (22)

Differentiating equations (19), (21) and (22) with respect to the propensity to save
and the target rate of return, we eventually obtain Table 2.2, along with the first
derivatives of equation (18). Therefore, the ‘paradox of thrift’ holds in the long run, that
is, a higher propensity to save leads to a lower rate of accumulation, and the ‘paradox of
costs’ is also verified in the long run, that is an increase in real wages has a favourable
impact on the economy (or an increase in the target rate of return has a negative impact
on economic variables), although a change in the target rate of return in a sector has an
uncertain impact on the profit rate of that sector (as indicated by the ? sign).

As can be seen from the last row of Table 2.2, the ratio of sectoral capital stocks

2 Note that in our analytical model a change in labour productivity does not have any effect on the rate of
capacity utilization, the profit rate, and the rate of accumulation, both in the short run and in the long run.
This result arises because a change in real wage rates is offset by a change in the share of wages. For
instance, a rise in labour productivity of the consumption sector (a decrease in ;) decreases the price of
consumption goods in equation (1.1)', with the constant price of investment goods. This causes the real
wage rate to increase, for a given nominal wage rate. But, a rise in labour productivity reduces the share of
wages because the costing margin of the consumption sector increases in equation (5.1). The two opposite
forces are offset by each other as shown in equations (1 1.1) and (12.1), so that a change in the labour
productivity has no real effects.
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is associated negatively with an increase in costing margins, i.e., a higher costing margin
induces a rise in the proportion of the capital stock located in the investment sector. This
implies that the case of dk™ /dry >0 is ruled out, when assuming that the entrepreneurs’
animal spirits about investment are the same in both sectors (y1o = y20), whereas this was
possible under specific conditions in Lavoie and Ramirez-Gastén (1997, pp. 159-160). In
other words, unexpectedly, a higher rate of accumulation is associated with a lower

proportion of the capital stock being located in the investment good industry.

233 Reginie 2: A Uniform Rate of Profit

Next, we specify Regime 2 as a case where there is an intersectoral mobility of (financial)
capital so that profit rates in both industrial sectors are equalized. In this regime, we
modify the investment function by assuming that investment decisions .in the
consumption sector follow equation (9), whereas investment decisions in the investment
sector depend on the rate of accumulation of the consumption sector, being modulated by
the difference between acﬁﬂ profit rates (Lavoie and Ramirez-Gast6n, 1993).2 This
assumption is reasonably realistic since the investment sector essentially responds to the
demand for investment goods arising from the consumption sector, which in turn depends

on its own rate of accumulation. In this case, we can replace the investment function (9)

by

% This idea originates from Dutt (1988, p. 154, fn. 31), but he suggests equation (23.1) for the investment
sector and equation (23.2) for the consumption sector. In his other papers (Dutt, 1995; 1997), he assumes
that (identical) firms in both sectors choose their total rate of accumulation dependent on the average (or
generalized) rate of capacity utilization and the average rate of profit, in order to induce a uniform rate of
profit. Meanwhile, Duménil and Lévy (1999) suppose that a capitalist controls the total amount of capital
and distributes it to each industry according to the difference in profit rates. For both cases, equalization
between profit rates is ensured by adopting equation (23.2).
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& =Votrih+yu -—-(23.1)

& =& +hr-n) —(232)
where > 0 is a reaction coefficient which measures the speed of adjustment to profit
rate differentials.* With target-return pricing, as shown in equation (8), the equalization
between the two actual profit rates takes place through a change in the actual rates of
capacity utilization (that is, through quantity adjustment processes, but not price
adjustment processes), for given standard rates. In this regime, since there is no impact on
costing margins and prices, i.e., since the monopoly power to control prices is kept
constant in each sector, firms have undesired excess capacity even in the long run.
Substituting equations (6), (8), (23.1) and (23.2) into (11.2), we obtain
—ous[(nn’ +7,u YA+1/ k)= fri [ k1S, + ! (u; — Bo,13)S, = youyuy (K + K,) = (24)

and with equation (12.1),

[ 8,001t —u (U - spazrz’)J{S, } _ [ 0 } 25
=0y +y YU+1/K) =B k) u(uy - Poyry) |S, Yo uy (K, +K;)

Hence, by solving equation (25), we have

2 Park (1997b; 1998; 1998-1999) argues that there still are two questions, even though investment
functions specified in equations (23.1) and (23.2) ensure a uniform rate of profit: why does not the
investment function in the consumption sector reflect differences in profit rates among industries and why
does not the investment sector make investment decisions based on its own economic achievements.
Although his critique may be valid, it is not realistic to assume that firms set investment regardless of the
overall economic activity. Entrepreneurs should reflect economy-wide factors in their investment decisions
because they provide information about ‘future profitability’ and about whether individual firms’
performance results from ‘chance events’ (Dutt, 1990, p. 223, fn. 51). We could alternatively write the
investment function as

& = 8oty ¥ Vi — Yty Ay + VB + ¥ aduyy + Bi(r —Fen)?
where 80 = 7o + Ny = Valicewheny + V3G + Valhyy 1S the economy-wide rate of accumulation, and rel g u

and » are the cash flows, the liquidity ratio, the g ratio and the profit rate in economy-wide levels
respectively. However, in the stock-flow consistent framework that is explored in Section 2.4 of this
chapter, this modification would not change the main results obtained by using equations (23.1) and (23.2).
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Sy = 7, ) uy (uy —5,0,15 YK, + K, )/ @, --(26.1)
S, =5,0,7,0u; ;) (K, +K,) /@, === (26.2)
where @, is the determinant of the first matrix on the left hand side of equation (25),
given by:
D, = 5,00 wty Uy — Boyry )= oy (uy 5,000 nn' + 1,0 Y1 +17k) = Bri [ k]
and the short-run stability condition is @, >0.
Using equations (6), (8), (26.1) and (26.2), we find the short-run equilibrium rate

of profit as follows:

=0y s (U = 5,050 Y1+1/k) /@, - (27.1)

1, =5,00,0 ruuy(1+ k) @, --(27.2)

In the long run, the two sectoral rates of profit are equalized, when the following

condition is fulfilled:
k" = (uy/s,001) -1 -—(28)

Note that the long-run ratio of sectoral capital stocks dépends only on the propensity to
save and the parameters of the investment sector. This remarkable result indicates that the
evolution of the sectoral capital stocks is associated closely to the pricing decision of the
investment sector.? Intuitively, it comes from the specific investment function of the
investment sector that is exactly the same as that of the consumption sector in the long
run. With this specification, the investment behaviour of each sector on the ratio of
sectoral capital stocks will offset each other in the long run, so that this ratio will be

related only to the parameters of the investment sector which produces basic goods.

% This is compatible with the result obtained in Lavoie and Ramirez-Gastén (1997, pp. 159-161). However,
while they prove it in Regime 1 specified in this chapter, we find it in Regime 2, not in Regime 1.
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Figure 2.2 Dynamics of profit rates

Let us consider the stability condition. By using equation (23.2), the rate of
change in the ratio of sectoral capital stocks can be represented as a function of profit
rates as follows:

k=g -g=80"-7) —@9)
Using equations (27.1) and (27.2), we have dk/dk <0 , provided the following condition
is satisfied

(o )ty < B <s, --(30)
That is, a condition for long-run stability is that the speed of adjustment of profit rate

differentials must be smaller than the propensity to save.?® Figure 2.2 shows the

convergence of the two profit rates. Assuming that the economy is in the steady state, if

% This condition is consistent with the standard condition for stability in one-sector Kaleckian growth
models, ‘where the parameters have to be such that the savings function is more sensitive to changes than
the investment function’ (Lavoie and Ramirez-Gastén, 1997, p. 153).
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k>Fk" [k<k™]ina given period, then r, > r; [r, <r] by equations (27.1) and (27.2), and

hence g2 > g1 [22 < g1] by equation (23.2). Since it leads to k<0 [/é >0] until k=£",
the economy will converge towards the steady state over time. Therefore, profit rates
(and hence the rates of accumulation) in both sectors converge towards a locally stable
equilibrium rate.

Substituting equations (28) into (27.1) and (27.2), we obtain a uniform rate of

profit as follows:

*& »» **

ro=no=n =y s, - R -yl - (31)
where s, > (y,u /1) +y, is satisfied by the stability condition. This result shows,

somewhat surprisingly, that in this simple model the long-run equilibrium (uniform) rate
of profit does not depend on the variables of the investment sector. Furthermore, the
long-run equilibrium rate of profit is exactly identical to the one obtained in a one-sector
Kaleckian model.”” As mentioned above, this is because in Regime 2 the long-run
investment function of the investment sector gets reduced to that of the consumption
sector, so that the latter plays a crucial role in the determination of long-run positions.

In turn, substituting equation (31) into (8) and (23.1), the long-run rate of capacity

utilization and the long-run rate of accumulation are obtained

*%

w =y (s, =y —ru] === (32.1)
uy, =y {105, =)’ =y 1} - (32.2)

o **

g =g =8 =57 (s, = 1)K —y] - (33)

?” For instance, see a one-sector model in Lavoie (2003).
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Table 2.3 Long-run effects in an economy with a uniform rate of profit

Sp 7 r
ur** ~ - 0
nt _ _ _
r** — - 0
g** — - 0
k** - 0 -

The first derivatives of equations (31) - (33) with respect to the propensity to save
and the target rate of return are given in Table 2.3, along with the first derivatives of
equation (28). An increase in the propensity to save lowers both the rate of accumulation
and the profit rate, aﬁd hence the ‘paradox of thrift’ still holds, even when we modify the
investment function in order to bring about a uniform profit rate in a simple two-sector
model. Also, an increase in the target rate of return of the consumption sector lowers the
rate of accumulation, while the target rate of return of the investment sector has no
impact on the rate of accumulation despite its negative impact on the rate of utilization of
that sector. Therefore, the ‘paradox of costs’ still holds, except when there is a change in
the costing margin of the investment sector.

In the last row of Table 2.3, an increase in the costing margins of the consumption
sector does not modify the ratio of sectoral capital stocks in the long run, while this ratio
has an inverse relationship with the costing margins of the investment sector. The latter

result is compatible with what was obtained in Regime 1.
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2.3.4 Regime 3: A Fully Adjusted Economy I

Regime 3 presents a classical model, that is, a fully adjusted economy ‘in which a
uniform rate of profit prevails, and the productive capacity installed in each industry is
exactly sufficient to produce the quantities that the market absorbs when commodities are
sold at their natural prices’ (Vianello, 1985, p. 71). Following Lavoie (1995; 1996a;
200'3), we assume that the economy arrives at fully adjusted positions in the long run
through adjustmeﬁt of target rates of return towards actual profit rates, i.e., through the
endogenous target rates.? Reading from equation (8), we know that when the actual rate
of capacity utilization is above the standard rate, the actual profit rate is higher than the
target rate. In that case, firms will slowly raise the target rate of return until the actual rate
of capacity utilization arrives at the standard rate with a decrease in effective demand,
and vice versa. Eventually, an economy achieves fully adjusted positions as the actual
rate of capacity utilization converges towards the standard rate.

We specify the adjustment mechanism as follows:

Fr=m(r-r") ---(34)

i i T
where 7> 0 is a reaction coefficient. Thus, the target rate of return of an industrial sector
is influenced by the profit rate realized in that sector.

In this regime, changes in effective demand lead only to changes in the size of

productive capacity, not changes in the rate of capacity utilization in the long run

% We could consider the flexible standard rate of capacity utilization as the other mechanism to bring about
the fully adjusted economy. However, as Lavoie (1995) shows in a one-sector model, incorporating only
this mechanism with target-return pricing might lead to instability. Our simulation of the model specified in
a stock-flow consistent framework shows that the mechanism does not ensure convergence towards a
steady state for a large range of parameters.
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(Vianello, 1985, pp. 72-73).% With the fully adjusted target rate of return, the fluctuation
of actual profit rates leads to changes in costing margins and in prices of goods: for
instance, if the actual rate of capacity utilization is above the standard rate, then the price
of a product will increase due to rising costing margins.*® In this case, relative prices
depend on the given values of the parameters. Using equations (1), (5.1) and (5.2), the
long-run equilibrium relative price can be written as
(0 p,)" =/ ay +[(oy00,u5 — oyl Y a,uiul )™

Hence, if (0, /a,)/(0,/a,)>u; u;, then &(p,/ p,)" /0r™ >0, and vice versa. In this
regime, therefore, relative prices depends on the income distribution between workers
and capitalists, but the direction of the change in relative prices depends on the chosen
technology of the economy and the standard rates of capacity utilization set by firms.

Here, it is not easy to show mathematically the stability of this regime because the
substitution of equation (31) into (34) leads to a non-linear form. Instead of finding a
stability condition, we show that there exists a locally stable long-run position by using a

phase diagram. Since 7 =0 in the steady state,

*% **

ro=r =r --(35)

To draw the 7’ =0 curve, replacing r; in the left hand side of equation (31) with r° and

solving for #’, we have

R =+ ) (s, —1) - (36)

% This is also pointed out by Garegnani (1983, p. 75); ‘a satisfactory long-period theory of output does not
require much more than (a) an analysis of how investment determines saving through changes in the level
of productive capacity (and not only through changes in the level of utilization of productive capacity)...’

Ot is compatible with a price equation suggested by Duménil and Lévy (1995; 1999). Duménil and Lévy

suggests that in a neo-Kaleckian model it can be presented as Pi = Dy + 9y —uy ) (in the present

model, through equation (34)). Therefore, higher price levels correspond to actual rates of capacity
utilization being higher than standard rates.
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Since the 7’ =0 curve is independent of 7; , it is drawn as a vertical line on a plane with
axes given by #’ and r; . If the target rate of return in the consumption sector is larger
than the actual profit rate of that sector, i.e., on the right hand side of the #* =0 curve in
Figure 2.3, the target rate of return will decrease over time (#° < 0) by equation (34), and
vice versa. |

Let us consider the 7’ =0 curve. Replacing r; in the left hand side of equation
(31) with 7, we obtain

| =k S, = 7R =y - (37)

Since dry /dr’ <0 and dr, /dr’ >0, the iy =0 curve is convex to zero. If the target rate
of return in the investment sector is greater than the actual profit rate of that sector, it will
increase over time (7’ < 0) by equation (34), and vice versa.

As shown in Figure 2.3, the target rates of return converge towards point E where
two curves intersect, and hence a uniform target rate of return is locally stable at that
point.*! In other words, the long-run target rate of return converges towards a uniform
rate of profit over time, and it results in the fully adjusted economy in the long run.

Therefore, the long-run ratio of sectoral capital stocks and the long-run uniform

rate of profit are respectively
k= u;(sp =) /s,0,(yy +ru)]-1 - (38)

r =K =r2 =r]s"*=r2s**=(70+}/2uls)/(sp—7l) --'(39)

3 Strictly speaking, we must simultaneously show that the ratio of sectoral capital stocks also converge
towards the (locally) stable long-run position when there exists a deviation from the initial steady-state
level. Intuitively, in the short period, a shock that pushes the economy away from its initial steady state will
immediately change the actual profit rate and the ratio of sectoral capital stocks without a change in the
target rate of return. As the adjustment mechanism works over time, this ratio would converge towards the
new steady state as shown in Regime 2, with the adjustment of the target rate of return.
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Figure 2.3 Dynamics of target rates of return
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Thus, whereas the long-run ratio of sectoral capital stocks is not independent of the
étandard rate of capacity utilization of the consumption sector, the long-run (uniform)
rate of profit is still independent of the variables of the investment sector and its value is
the same as that in a one-sector model (due to the reason presented in Regime 2).

The long-run actual rate of capacity utilization converges towards the standard

rate,

u =u --(40)

! i

and substituting equation (39) into (33), the long-run rate of accumulation is obtained
g =8 =8 =0tra)l-(n/s,)] - (41)

In a fully adjusted economy, hence, the long-run actual rate of accumulation depends

only on the propensity to save and the parameters of the consumption sector, as was
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Figure 2.4 Dynamics of the higher propensity to save
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already the case in Regime 2, with its value being also the same as that found in a one-
sector model.
Differentiating equations (39) and (41) with respect to the propensity to save, we
have
dr” lds, <0; dg” /ds, <0
An increase in the propensity to save will shift both the #° =0 curve and the Fy =0

curve to the left by equations (36) and (37), and as shown in Figure 2.4, profit rates in
both sectors will go down over time. Intuitively, we can see that this occurs because in
the initial period an increase in the propensity to save induces lower actual rates of
capacity utilization in the consumption sector first, and then lower rates in the investment

sector with a time lag, which bring about lower actual profit rates. Since the target rates
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of return are higher than actual profit rates in the short run, the target rates will decrease
towards the actual rates by the adjustment mechanism, and eventually the long-run profit
rate in the new steady state will be lower than in the initial steady state. Therefore, an
increase in the propensity to save leads to a lower long-run profit rate even in a fully
adjusted economy. A lower long-run profit rate lowers the long-run rate of accumulation
and hence the ‘paradox of thrift’ still holds in this regime, although there is no long-run
impact on capacity utilization rates. The ‘paradox of thrift’ is sustained even in this
‘classical’ regime because of the presence of hysteresis effects: there is hysteresis in
growth due to the flexible target rate of return.

The first derivative of equation (38) yields

dk" /ds, >0

and hence, unlike Regime 1 and Regime 2, the higher propensity to save leads to a rise in
the ratio of sectoral capital stocks. This is what one would normally expect: a lower rate
of accumulation is associated with a higher proportion of the capital stock being allocated

to the consumption sector.

2.3.5 Regime 4: A Fully Adjusted Economy II
Finally, in addition to the adjustment mechanism of Regime 3, we introduce another
adjustment mechanism to bring about a fully adjusted economy, where the standard rates

of capacity utilization are adjusted towards the actual rates, in line with Lavoie (1996a):

o= pu—u) - (42)
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where p > 0 is a reaction coefficient.* In this regime, both the target rate of return and
the standard rate of capacity utilization are not exogenous any more, but determined
within the system.

Dividing equation (34) by (42) and substituting equation (8) into it, we obtain the
following relation:

0l 1uf = (p, I m)E 1) = (43)
and taking the integral on both sides of equation (43), the standard rate of capacity
utilization can be represented in terms of the target rate of return
uf =C(' Y™ - (44)

where C is the function of the initial values of both variables. Hence, the target rate of
return and the standard rate of capacity utilization depend on their initial values as well aé

their adjustment speeds towards actual rates.

Substituting equation (44) into (36) and (37), we find two equations
corresponding to 7’ =0 and 7 =0, which are respectively: |
(5, = 70K =7~y =0 - (45)
=y s, =R =7, CHY' ™) - (46)
Equation (45) implies that if there exists a long-run equilibrium target rate of

return, r*", the 7° =0 curve is independent of r, and hence this curve is represented as

a vertical line on the plane of #’ and r,’, as shown in Figure 2.3. Meanwhile, the shape of

% Note that this mechanism needs to be distinguished from a classical adjustment mechanism where prices
are adjusted in response to the differentials between supply and demand, assuming full capacity utilization
(Duménil and Lévy, 1990, p. 87). In contrast to Regime 3, Regime 4 says that when the actual rate of
capacity utilization goes above the standard rate, this induces a lower price level because, as the standard
rate goes up, the costing margin decreases by equations (5.1) and (5.2). Dutt (1995, p. 149) mentions the
possibility of a negative impact of higher rates of capacity utilization on markups and prices.
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the 7y =0 curve depends on the ratio of the adjustment speeds in equations (34) and (42):
that is, a downward slope for p; / 7, < 1, an upward slope for p; / m; > 1, and a horizontal

line for p; / m = 1. However, regardless of the shape of the 7’ =0 curve, the dynamics of

the target rates of return will ensure that they converge to »*" and hence the long-run
target rate of return will be (locally) stable.

Taking the total derivative of equation (45) at the equilibrium level, we find

dr” lds, =dr” Ids,=-1/0©<0
where @ = (s, — )" +7,C(p, /)%™ )P *™'% > 0. Since the long-run target rate of

return is associated positively with the long-run standard rate of capacity utilization by
equation (44) and the long-run rate of accumulation, we have

du; /ds, <0; dg” /ds, <0
Therefore, we find that the ‘paradox of thrift’ still holds in Regime 4.

In conclusion, as summarized in Table 2.4, all four regimes specified in this
chapter show that the ‘paradox of thrift’ holds in a two-sector model, whether or not there
exist adjustment mechanisms. It is compatible with the result obtained in canonical neo-
Kaleckian models, so that economic growth is ‘demand-led’ or ‘consumption-led’ in the
short run as well as in the long run. Also, in Regime 1 and Regime 2 we find that the
‘paradox of costs’ appears in the long run, regardless of the existence of a uniform rate of

profit, except in the case of an increase in the target rate of return of the investment sector

in Regime 2 (see Table 2.5 for the summary of results).
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Table 2.4 Long-run effects of the higher propensity to save

Regime 1

Regime 2

Regime 3

Regime 4

g**

ui**

0

ri**

Table 2.5 Long-run effects of the higher costing margin

Regime 1

Regime 2

rsl

g**

ul**

u2**

r Hk

7‘2**

g**

U ik

u2**

rl**

7‘2**

2.4 EXPERIMENTS IN A STOCK-FLOW CONSISTENT FRAMEWORK

This section scrutinizes whether results found in an analytical framework also hold when

a tWo-sector model is examined in a stock-flow consistent framework. As we will further

discuss in the next chapter, a stock-flow consistent framework allows us not only to

construct a logically coherent model, but also to examine fully explicit traverses towards

long-run positions, introducing more realistic behavioural equations. In this framework,

hence, we can precisely compare the long-run relationships yielded by each regime

40



Table 2.6 Changes in the propensity to consume (a;) and the target rate of return (°)

Regime 1 | Regime2 | Regime3 Regime 4
g + + + +
Increase in a; u + + + +
r + + + +
r'i _ _ _
g
and
rsz u — —_ —
r - - _
| 2 N N .
Increase = -
inr u _
r - - -
rs 2 g — + +
u — + +
r - + +

Table 2.7 Changes in the growth rate of equities (g.), the capital-output ratio (o)
and the interest rate on loans (r)) ‘

Regime 1 | Regime?2 | Regime3 | Regime4

g -— — — —

Increase in g, u - - - -

r f— — —-— —_—

Increase in o u - - - —

Increase in 7, u - - - -
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specified in the previous section.

For our experiments, we extend the one-sector mode! used in Lavoie and Godley
(2001-2002) into a two-sector model.*® Besides the effects of a change in the propensity
to consume and the costing margin, we explore the impact of a change in the growth rate
of equities, the capital-output ratio and the interest rate. Long-period positions obtained in
our experiments are Summarized in Table 2.6 and 2.7. In the figures, the initial steady

state is presented by a horizontal line normalized to unity.

2.4.1 Changes in the Propensity to Consume
Let us first examine a change in the propensity to consume. For all regimes, with the
- chosen parameters, an increase in the propensity to consume out of wage income brings
about.higher rates of capacity utilization and higher rates of accumulation both in the
short period and in the long period. It also results in higher profit rates in both industrial
sectors.>* These results are compatible with those obtained in the analytical framework,
that is, the fact that the ‘paradox of thrift’ holds in all regimes, which include fully
adjusted economies. Figure 2.5 (a) — (d) show dynamic paths towards the new (local)
steady state in various regimes.

For Regime 1 and Regime 2, in the initial period, an increase in the propensity to
consume immediately induces a rise in consumption demand that leads to an increase in

the actual rate of capacity utilization and the actual profit rate in the consumption sector.

% The model used in this chapter is set on the same ground as the model presented in Chapter 3, but with
specific adjustment mechanisms and with no conflicting-claim inflation and no technical progress. For
stock-flow matrices, model specification, and the chosen parameters, see the appendix of this chapter and
Chapter 3.

3 An increase in the propensity to consume out of financial income or out of household wealth leads
essentially to identical outcome.
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Figure 2.5 Effects of the higher propensity to consume
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A higher rate of capacity utilization has a positive effect on the investment of that sector.
As a result, the rates of accumulation in both sectors increase, corresponding to the higher
consumption demand. This process is pro-cyclical and sustained until the economy
arrives in the new steady state, since higher rates of accumulation spur the number of the
employed and thus the regular income of households.

For Regime 3 and Regime 4, as shown in Figure 2.5 (a), a long-run increase in the
rate of accumulation due to the higher propensity to consume is smaller than that of
Regime 1 and Regime 2. This is because there exist two negative effects in those regimes
during the traverse. On the one hand, the adjustment process of the target rate of retdrn
and the actual rate of capacity utilization slows down the rate of accumulation. In Regime
3, although the actual rate of capacity utilization goes up in the short period, it converges
towards a sténdard rate, that is, towards its initial level in the long period as shown in
Figure 2.5 (5). Therefore, its effect on the rate of accumulation disappears over time,
which makes the rate of accumulation sluggish, compared ‘with other regimes.* In
Regime 4, the standard rate of capacity utilization interacts with the actual rate and both
rates converge towards each other in the long run. In Regime 4, hence, the effect of actual
capacity utilization on the rate of accumulation would be larger than in Regime 3, but
smaller than in Regime 1 or Regime 2. On the other hand, higher prices due to a rise in
target rates of return disturbs economic growth. In other words, in Regime 3 and Regime
4, there exists redistribution in favor of entrepreneurs. The prices of goods increase as the

target rates of return are adjusted over time, and higher prices lead to a lower real wage

* If we incorporate explicit hysteresis or path-dependency in the process of accumulation, for instance,
through an interaction between the rate of accumulation and technical progress, then a higher rate of
capacity utilization during the traverse could bring about a permanent increase in the rate of accumulation.
For further discussion, see Chapter 3.

44



rate. The latter further reduces actual capacity utilization so that the rate of accumulation
gets further reduced during the traverse.

Figure 2.5 (d) shows the dynamics of the ratio of sectoral capital stocks in each
regime. In the short period, the effect on the investment sector of an increase in
consumption demand appears slower and smaller than that on the consumption sector
because the former will occur via the latter. It leads to higher capital stocks in the
consumption sector relative to the investment sector. In Regime 3 and Regime 4,
however, the ratio of sectoral capital stocks also depends on the speed of reaction to
differences between actual and normal rates. With the chosen reaction coefficients, these
regimes show that the ratio decreases in the long run. It is compatible with the long-run
reproportioning of intersectoral capital stocks obtained in the previous section.

Let us look at the dynamics of other components affecting the rate of accumulation,
focusing on Regime 3. Since there is no effect of the actual rate of capacity utilization in
the long run, the rate of accumulation depends on the rate of cash flows, the debt ratio
and the g ratio in our model (see equation (41) in Appendix). As actual profit rates
increase in the initial period, cash flows increase in both sectors as shown in Figure 2.5
(e), and they contribute to the higher rate of accumulation. Since actual profit rates are
kept at high levels over time (Figure 2.5 (c)) and the effects of the debt ratio and the q
ratio tend to offset each other around their initial levels (Figure 2.5 (e)), the rate of
- accumulation converges towards a higher level compared to the initial steady state level.
In the other regimes, higher cash flows further spur the economy up, with a higher actual
rate of capacity utilization.

In the equity market, all regimes yield qualitatively identical results. Figure 2.5 (f)
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shows consequences obtained in Regime 3. In the initial period, a decrease in saving due
to the higher propensity to consume reduces the demand for equities and increases in
equity prices of both sectors. Lower capital gains from holding equities diminish the rates
of return on equities in both sectors. However, the short-run fall in the rate of return on
equitiés is eventually reversed because of a higher raté of accumulation and higher wage
income. The economic boom results in the higher demand for equities over time, and
pushes up equity prices and the rates of return on equities towards higher levels than in

the initial steady state.

2.4.2 Changes in the Costing Margin’®
Let us next consider a case where the costing margin of each sector increases through a
rise in the target rate of return. As shown in equation (5.1) and (5.2), if other variables are
constant, a higher target rate of return raises costing margins and prices, which in turn
decreases the share of wages out of national income with a fall in a real wage rate.

In canonical neo-Kaleckian growth models, as analyzed in the previous section, a
low real wage rate redu_ces the rate of accumulation and profit rates in the long run.
Figure 2.6 (a) and (b) show the outcome of our experiments. The figures confirm that

with the chosen parameters, a proportional increase in the two target rates of return lower

% We exclude the experiment for Regime 4 because the complete model does not converge towards the
new (local) steady state. Also, for Regime 3, since the target rate of return is endogenous, for this
experiment we consider the case of a deviation from the equality between the target and the actual rates
while still allowing the adjustment of the target rate, using a modified equation #; = g + rsety + Ty (7 = ),
where 7o = 0 in the initial steady state and 7, > 0 for periods after a shock. Therefore, the paradox of costs
in Regime 3 arises because of the deviation of target rates of return from actual rates, and hence if the
former are adjusted towards the latter after a certain time, the paradox will disappear because we do not
incorporate hysteresis in the present model. Alternatively, for Regime 3, we could consider a decrease in
the standard rate of capacity utilization to increase costing margins. This yields identical results.
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Figure 2.6 Effects of the higher costing margin

(a) Economy-wide accumulation rates

(b) Economy-wide profit rates
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growth rates and profit rates in all regimes, so the ‘paradox of costs’ holds.3.7 Also, an
increase in the target rate of return of the consumption sector only results in the identical
outcome for all regimes. As shown in Figure 2.6 (c), however, an increase in the target
rate of return of the investment sector only makes the ‘paradox of costs’ disappear both in
the long run and in the short run, except for Regime 1.

Here, we will focus on Regime 2 to scrutinize the outcome of experiments. First,
let us consider a case where the costing margin of the consumption sector changes. An
increase in the targét rate of return of the consumption sector results in a higher price of
consumption goods with no effect on the price of investment goods. There is thus a
changé in relative prices. The high price of consumption goods lowers the real wage rate.
The reduced income of households brings about a decrease in consumption demand. In
turn, it leads to lower rates of capacity utilization in the consumption sector and in the
investment sector.’® As shown in F igure 2.6 (e), this negative effect on investment
eventually reduces the rate of accumulation both in the short run and in the long run.
Meanwhile, in the initial period, the actual profit rate of the consumption sector peaks up,
but it gets reduced over time as the actual rate of capacity utilization of that sector falls.

Second, let us consider a case where the costing margin of the investment sector

increases. A higher target rate of return of the investment sector also raises that of the

%" Note that the impact of a change in the target rate of return on the economy-wide rate of profit is
somewhat sensitive to the chosen parameters, whereas outcome in the other cases is robust within large
ranges of data sets. For instance, with the low propensity to consume, a proportional increase in the target
rates of return could lead to a higher economy-wide rate of profit in Regime 2 and Regime 3, even though
the rate of accumulation is lower than at the initial period. This is because the impact depends not only on
the relative size of the effects that occur in each sector, but also on the path taken by the ratio of sectoral
capital stocks during the traverse.

** It is also consistent with results obtained in the previous section.

% Note that in this case the actual rate of capacity utilization in the investment sector changes in proportion
to the actual profit rate, for a given target rate of return, whereas the rate of change in the actual rate of
capacity utilization in the consumption sector is different from that of the actual profit rate. This is because
in Regime 2 the actual rate of capacity utilization in the consumption sector must decrease more with a
higher target rate of return of the sector in order to equalize the actual profit rate in equation (8).
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consumption sector. Hence the prices of investment goods and consumption goods begin
to rise simultaneously, which leads to a lower real wage rate. However, note that a higher
target rate of return in the investment sector could have a positive effect on the rate of
accumulation, because of the speciAﬁc type of investment function given by equation
(23.2). In Regime 2, unlike in Regime 1, an increase in the actual profit rate of the
investment sector has a direct, large effect on the rate of accumulation as shown in Figure
2.6 (f), and it leads to higher actual capacity utilization and higher employment in that
sector. In spite of a lower real wage rate, higher employment raises the wage income of
households, which in turn contributes to a higher actual rate of capacity utilization and a
higher rate of accumulation in the consumption sector. This process keeps going on until
the economy arrives in the new steady state, and hence in this case the ‘paradox of costs’
could disappear.

In addition,kFigure 2.6 (d) shows that for Regime 1 and Regime 2 the ratio of
sectoral capital stocks decreases over time with a higher target rate of return in the

investment sector, which also confirms results obtained in the previous section.

2.4.3 Other Experiments*’
Now we explore cases where the growth rate' in the supply of equities, the capital-output
ratio and the rate of interest change. As summarized in Table 2.7, each experiment leads
to qualitatively identical long-run positions for all regimes.

First, additional equity issues reduce growth rates in equity prices and the fate of
return on equities. Since the latter leads to a fall in financial income obtained by

households, it decreases consumption demand and the rate of capacity utilization. Like

“ For further discussion about these experiments, see Chapter 3.
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the case of an increase in the prqpensity to consume, eventuélly, it results in a decrease in
the rate of accumulation that is accompanied by a lower debt ratio due to increased equity
financing and a lower ¢ ratio due to decreased equity prices. In addition, the larger issue
of new equities would induce a lower equity-to-wealth ratio, but a higher money-to-
wealth ratio.

Second, capital saving technical progress, where the amount of fixed capital per
unit of output decreases, leads to a lower rate of capacity utilization and a lower actual
rate of capacity utilization.*! In the very short period, since a lower ratio of capital to full-
- capacity output immediately reduces the costing margin of firms, it increases real wage
rates and temporarily generates higher consumption demand. However, thereafter, higher
full-capacity output due to the capital saving technical progress induces a large decrease
in the actual rate of capacity utilizétion, which in turn brings about a fall in actual profit
rates and the rate of accumulation. |

Finally, an increase in an interest rate has two opposite effects on the rate of
accumulation: higher debt commitments for firms, on the one hand, and higher interest
income for households, on the other hand. With the chosen parameters (a high propensity
to save out of interest income and a low reaction of investment to a change in an interest
rate), for all regimes, a higher interest rate reduces the rate of capacity utilization, profit

rates and the rate of accumulation.

2.5 A CONCLUDING REMARK

In this chapter, we have analyzed four regimes specified by different investment

I As Rowthorn (1981, pp.27-8) points out, this notable result contradicts the conventional Marxist view in
which an increase in the organic composition of capital, that is, the capital-output ratio for a given labour-
output ratio, would depress the economy.
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functions and specific adjustment mechanisms, incorporating the arguments of both neo-
Kaleckians and neo-Marxists/Sraffians into a two-sector model, and we have showed that
for all regimes, long-run relationships obtained in an analytical framework are compatible
with those in a stock-flow consis_tent framework.

We find that the ‘paradox of thrift’ holds for all regimes in the long run. Moreover,
the ‘paradox of costs’ occurs in the long run whether or not a uniform rate of profit
prevails. An exception can be found only in the case where the costing margin of the
investment sector changes. All this implies that incorporating adjustment mechanisms for
convergence do not change the key long-run relationships captured in standard Kaleckian
models. Also, in a stock-flow consistent framework, when there exists external shocks in
the economic syétem, our experiments show that all regimes yield qualitatively same
outcomes in the long run, and the long-run rate of accumulation is associated inversely
with the long-run profit rate.

Our analysis also shows that in regimes with a uniform rate of profit, where firms
in the investment sector adjust to investment decisions in the consumption sector, the
long-run profit rate and the long-run raté of accumulation dependkonly on parameters of
the consumption sector and the propensity to consume, which are exactly the same as
those obtained in a one-sector Kaleckian model. In addition, for non-fully adjusted
regimes, the ratio of sectoral capital stocks is associated negatively with an increase in
the target rate of return, that is, the proportion of the capital stock located in the
investment sector is related inversely to the long-run rate of accumulation. However, the
reproportioning that occurs in the standard two-sector Cambridgian model is restored in

fully adjusted regimes.
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Therefore, although there still exist debates about long-run positions and the
existence of adjustment mechanisms, our analysis suggests that aggregate demand plays a
crucial role in the determination of the growth path, both in the short and in the long run,
and hence that economic growth could be demand-led and wage-led. Our analysis also
offers some justification for using simple one-sector Kaleckian growth models, since the
key results of these models are sustained in more sophisticated two-sector models with

various closures.
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APPENDIX: Equations and Parameters in a Stock-Flow Consistent Framework

For the balance sheets, the transaction matrix, and the description of each equation, see
Chapter 3.

Social Accounting Matrix

Nominal regular income of households: ¥,, = (W, , + W)+ (Fpy+Fpp)+ 1My - (1)
Money stock held by households: AM, = AV —(Ae,,p,, +Ae,, D.,)—(CG, +CG,) -(2)

Capital gains on equities: CG, = Ap, €41 -(3)
Change in wealth: AV =Y, -C, +(CG, +CG,) -4
Retained earnings: Fy;, = Fy., —F),, =, L, ., -(5)
Change in demand for loans: AL,; = p,1,, - F,, - Ae, p,, - (6)
Supply of money: M, =L + L, -(D
Rate of interest on money deposits: 7, =7, -(8)

Firms’ Behavioural Equations

Prices of goods: p, = (1+6,)wa;, -9
Demand for labour: N, ; = oS, - (10)
Nominal labour wage: W, =w,N,, -(11)
Actual real output: S, =C,/ p, -(12.1)
S, =8, +8y,=1,+1, -(12.2)
Full-capacity output: S, =K, /0, - (13)
Standard sales: S} =S, - (14)
Costing margins: 6, = r’o,a,u,w, / au; (u; —r50,)w, -(15.1)
6, = ric, lu} - 1o, - -(15.2)
Total profits: F;,, =m,p,S, - (16)
Rate of capacity utilization: , =S,/S Y -(17)
Profit rate: 7, = Fy, /(py_,,K; ) - (18)
Investment: I,, = AK, = g, K, _,, -(19)
Dividends distributed to households: F, pi = =8 W Fpyy =Ty Lo jny) - (20)
Debt ratio: /, = L,, /(p,K,) - (21)
Tobin’s g ratio: g, =(L,, + p,e,,) (p,K,) -(22)
Rate of cash flow: 7, = F,, ((p,_, K, 1)) - (23)
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Households’ Behavioural Equations

Consumption expenditure: C, =a,W° +a,FI° + aV, -(24)
Expected wage income: W* =(1+g, YWorcy T Woay) -(25)
Expected financial income: FI° = (1+ g, )(Fp 11y + Fp oty +TmeyMary)) - (26)
Expected regular income of households: ¥ = (1+g,,))Y,.,, -27)
Growth rate of regular income: g, =AY,/ ) A -(28)

Portfolio choices of households:
Perea 'V =2y~ 2yt + ApTeseny = Aslenny = 2aa (X V) - (29)
Deaqar IVE = Aoy = Ayt = Agleyony + gy = Aa (B /7)) - (30)
(MG IV = Ao+ ity = Aigleycty = AisPeany + e (B /V) ]
Mg =V*—(p, e, + Peres,) -(31)
Rate of return on equities: r,, = (F),, + CG,)/( Deic-nCai-1)) -(32)
Expected capital gains: CG; = (1+g,_,,))CG, ,, -(33)

Expected houscholds’ wealth: V* = Y7 ~C, +(CG; +CGE)+ ¥, - (34)

Equilibrium Equations

Labour market: N, =N, - (35)
Consumption good market: C, =C, -(36)
Investment good market: I, =1,, -(37)
Labour market: L, = L,, - (38)
Equity market: ¢,, =e,, -(39)

P, = pee,ie;,i / €a, - (40)
Regime 1

Investment function: & =Vio ¥ Vulerjcoy = Vishunbicoy + Vi iy D+ Viahiey - (41)
Rate of growth of equities: Ae,;/e,, ) = Z,, - (42)

Regime 2

Investment function: g, =y, + N rony — }/zr,ll(_,) + 7, (‘]1(_1) -D+ Yathepy - (41.1)

8 = 8y T By —hy) - (41.2)
Rate of growth of equities: g,, =g, -(42.1)
8er = 8ea-nt 5(’2,2(-1) _re,l(—l)) - (42.2)
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Regime 3

Investment function: g, =y, + Nepaen = Yoty + 73(@y —D + Vathyy - (41.1)

8 =8y + By ~Heny) -(41.2)
Rate of growth of equities: g,, =g, -(42.1)
8.2 = 8oy TOL. e2-1) ~Teic-ny) -(42.2)
Adjustment mechanism: 7' =1 +7,(r,_, - Tiy) - (43)

Regime 4

Investment function: & =Vo+ Ny~ yzr,ll(_l) + 73(q1(_1) -D+ Vet - (41.1)

& =&t ﬂ(r2(-l) _’"1(—1)) -(41.2)
Rate of growth of equities: g,, =g, -(42.1)
8er = 8ep-y T 5(’},2(-1) _re,l(—l)) - (42.2)
Adjustment mechanism: 7" =r;i_,) +7,(r, yy — 1) - (43)

U, = Uiy + P; ity = Uiry) -(44)

Exogenous Values

Propensity to consume: a,= 0.8 (0.83 for experiment), a,= 0.1, a,=0.002
Ratio of labour-output: ¢, = 0.7, a,= 0.77
Nominal wage rate: w;= 1, w,= 1
Firms’ propensity to save out of net profits: s 1= 0.6, 5,,=0.6
Growth rate of equities: g,,=0.01, g,,=0.01
Rate of interest on loans: 7= 0.0275
Ratio of capital-output: 0,=5, 0,=3
Standard rate of capacity utilization: u; = 0.8, u5=0.82
Target rate of return: 7" = 0.042 (0.0462 for experiment),
ry = 0.043 (0.0473 for experiment)

Parameter Values

Investment function: y,, = 0.025, 3;,,=0.39, y,,=0.32, y,,= 0.017, y,,=0.04
V20=0.03, y,=0.45, 7,,= 0.4, y,;=0.02, y,,= 0.045
£=0.95

Portfolio choices: 4= 0.3, 4,=0.01, 4,,=0.11, 4,=0.1, 1,,=0.01
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A0 =0.3, 4,=0.01, 4;,=0.1, 4,,=0.11, 4,=0.01
Growth rate of equities function: ¢ = 0.02 v
Adjustment functions: 7,= 0.06, 7,,= 0 (0.002 for its experiment)

7,=0.06, 7,,= 0 (0.002 for its experiment)
£,=0.01, p,=0.01
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CHAPTER 3
A TWO-SECTOR MODEL WITH TARGET-RETURN PRICING IN
A STOCK-FLOW CONSISTENT FRAMEWORK

3.1 INTRODUCTION
For decades, Kaleckian growth models have contributed to the development of post
Keynesian demand-led theory of growth, in which effective demand plays a crucial role
in determining both short-period and long-period positions of economic activity. A neo-
Kaleckian growth model is characterized by an investment function independent of
saving, a mark-up pricing formula and the existence of excess capacity. In a canonical
neo-Kaleckian model such as that of Amadeo (1986a), Dutt (1990), Lavoie (1992) and
Rowthorn (1981), the realized rate of capacity utilization is endogenously determined by
effective demand, and the actual rate‘is not necessarily equal to the normal (or standard)
rate of capacity utilization, which is given exogenously, even in the long run. With the
existence of excess capacity, a low propensity to save and high real wages are associated
with faster rates of capital accumulation in the long run (‘demand-led’ and ‘wage-led’
growth), in contrast to results shown in Classical models. However, while the neo-
Kaleckian framework has been popular in various one-sector models, only few multi-
sector models have been developed.

The aim of this chapter is to build a generalized two-sector Kaleckian model with
a consumption sector and an investment sector in a closed economy, on the one hand, and

to explore long-run relationships with short-period and medium-period dynamics towafds

! A reason may stem from the fact that Kaleckians in general use specific behavioural equations so that in a
multi-sector model those make the system very complex. From the author’s knowledge, the only exceptions
are Dutt (1988) and Lavoie and Ramirez-Gastén (1997).
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long-run positions, on the other hand. As well, whereas most neo-Kaleckian models use a
simple investment function and simple mark-up pricing, in the present chapter we adopt a
more realistic investment function, in line with Lavoie and Godley (2001-2002), and a
target-return pricing formula, in line with Lavoie and Ramirez-Gastén (1997). The model
also incorporates conflicting claims of labour and entrepreneurs over income distribution
and endogenous labour-saving technical progress.

In this chapter, we use a stock-flow consistent framework that has been developed
recently by Godley and Lavoie.? The stock-flow consistent framework allows us to
construct a logically consistent model in the sense that ‘every flow comes .from
somewhere and goes somewhere’ (Godley, 1996, p. 7).3 Since there exist no ‘black holes’
in stock and flow accounting matrices, as Zezza and Dos Santos (2004, p. 184) point out,
these *frameworks not only provide a concise description of the model, but also offer a
mechanism to check the consistency of its theoretical hypotheses’. Furthermore, a model
presented in this framework provides fully explicit traverses towards long-run positions,
that is, short-period and long-period dynamics reflecting feedback effects between stocks
and flows (Turnovsky, 1977, p. xi). Adopting a stock-flow consistent framework,
therefore, we can precisely examine long-run relationships and dynamics through
simulation.

With conflicting-claims inflation and endogenous labour-saving technical

progress, our experiments yield the following interesting results. First, the ‘paradox of

2 Among others, see Godley (1996; 1999), Godley and Lavoie (2004; 2007), Lavoie (2001a) and Lavoie
and Godley (2001-2002). This approach has also been developed by several authors such as Dos Santos
(2002; 2004), Dos Santos and Zezza (2005), Mouakil (2006), Taylor (2004), and Zhao (2006).

* A stock-flow coherent approach fulfills the features of a consistent framework proposed by Tobin (1982)
to reconstruct Keynesian macro models: precision regarding time, tracking of stocks, several assets and
rates of return, modeling of financial and monetary policy operations, and adding-up constraints.
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thrift’ and the ‘paradox of costs’ still hold in the present model, but their impacts are
smaller than those in a model without conflicting-claims inflation and endogenous
labour-saving technical progress, because of the existence of inflation pressure. Second,
the initial state of income distribution and monetary policy could play a crucial role in
determining the magnitude of impacts due to external shocks, and it might lead to the
disappearance of the paradoxes. Finally, changes in autonomous labour-saving
innovation might explain the phenomena of the ‘New Economy’ of the 1990s, but within
an alternative framework.

Chapter 3 consists of the following sections. The next section presents social
accounting matrices with assumptions, and the third section describes the behavioural
equations of our model. In the fourth section, through simulations, we explore changes in
the long-run positions and traverses towards those, when exogenous variables in the
model of this chapter are changed in a growing economy. The last section is a summary

and conclusion.

3.2 SOCIAL ACCOUNTING FRAMEWORK

To keep the model simple, we assume the following: the economy consists of a
consumption good sector (denoted i = 1), an investmént good sector (denoted i = 2), a
household sector, and a banking sector: there is neither a foreign sector nor a government
sector; there are two factors to produce goods: fixed capital and labour; there is no
overhead or fixed labour®; the investment good is a basic good which is non-transferable

between both industrial sectors, and accumulated capital stocks in each industrial sector

* The presence of overhead labour might play an important role, because changes in income distribution
between direct and overhead labour could have a significant impact on economic activity (Dutt, 1992;
Lavoie, 1996b). This subject remains for further research.,
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Table 3.1 Balance sheets

Households (Consufniggoln good) (Calfiitg?giod) Banks 2

Money +M, -M; 0

Equities +(€q,1Pe,17€4,2Pc.2) -€4,1Pe,1 -€4.3De2 0
Capital +pK, +pK; +p2K+Ky)

Loans -Lq; Ly, +(Lg1+Ls ) 0
> +V P2Ki-(Lg1+esipe1) | P2Ko-(Lgitespe2) 0 Ky +Ky)

have no depreciation and constant efficiency; firms have excess capacity, but no
inventory’; firms issue equities and borrow money from banks to finance investment, but
they neither hold money balances nor issue bonds; households take no loans, and make
portfolio decisions between equities and money balances; the economy is a ‘pure credit
economy’; banks have zero net worth, i.e., the rate of interest on money deposits is the
same as the rate of interest on loans, and there is no operating cost for the banking sector;
the rate of interest on bank loans is the same in both industrial sectors.

Table 3.1 presents the balance sheet matrix (or the stock matrix) of this economy,
in which assets appear with positive signs and liabilities with negative signs, and ‘supply’
and ‘demand’ are denoted as subscripts ‘s’ and ‘d’ respectively. All rows sum to zero,
except for values of tangible capital in both industrial sectors because each financial asset

has its counterpart financial liability. The last row presents the net worth of each sector.

® The excess capacity exists because of various reasons such as expectation of demand states, entry barriers,
cost minimization and time-taking production (Lavoie, 1992, pp. 124-126). If an economy arrives at a
higher rate of capacity utilization than full (or maximum) capacity, there may exist “forced saving’, which
means ‘crowding-out of consumption by a greater injection of investment demand ... whereby the extra
saving effort is extracted by income redistribution’, through an increase in costing margins and prices
(Taylor, 2004, p. 51). :
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The transaction matrix (or the flow matrix) is presented in Table 3.2, which
illustrates all flows of current and capital transactions (‘logical interrelations’) within a
given period. Note that capital gains do not appear in the transaction matrix while they
are embodied as a change in the net worth of each sector (i.e. net worth of households
and firms in this model) in the balance sheet matrix. The sources of funds appear with
positive signs and uses of funds with negative signs. Each column presents the budget
constraint of each sector.

From the first column, the nominal regular income of households ¥, is defined as

Y, = W +W )+ (Fp, + FD,2)+rm(-1)Md(-1) - (1)

where W, is the nominal wage bill, Fp is the dividends distributed to households, Fm(-1) 18
the rate of interest on money deposits which is set and contracted in the previous period,
and My is the stock of liquid deposits held at the end of the previous period. By

assumption, since the wealth of households ¥ is the sum of money holdings and the value
of equity holdings, V=M, +(e,,p,, +e,,p,,) Where ¢; and p, are the number of

equities and their price respectively, and changes in money stock held by households can

be written as

AM, =AV -(Ae,,p,, +Ae,,p,,)-(CG, +CG,) --(2)

Capital gains on equities at the beginning of the period CG and a change in wealth AV are
defined respectively as
CG, =4p, 24,y - (3)
AV =Y, -C,+(CG +CG,) ---(4)
where C, is consumption demand in nominal terms.

From the second and the fourth columns of Table 3.2, the identity between
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national product and national income is satisfied such that
Cot (Dol + Dol ) =Wy + W, )+ (Fry + Fr )
where pol; is investment and Fr is total profits. Since total profits are divided into
dividends, retained earnings Fy and interest commitments on bank loans up to the end of
pre\}ious period ry.1yL 4.1y, retained earnings in sector i can be wﬁtten as
Fy,=F, = Fp, =nryLyyey —(6)
where ry.1) is the rate of interest on loans which is set in the previous period.
From the third and fifth columns in Table 3.2, the financial constraint of firms is
ALy, =ply;—Fy, —Ae,p,, - (6)
where the additional borrowing from banks plays the role of a residual in the investment
finance of firms in both sectors - the ‘residual buffer finance’ (Godley, 1996).

As in Lavoie and Godley (2001-2002, p. 283), we postulate a ‘pure Wickselian
credit economy’, where all money takes the form of bank deposits. Hence, the balance
sheet of banks is

M,=L,+L, ()
We also suppose that the rate of interest on money deposits is equal to that on bank loans,
Py=1 - (8)
so that the flow accounting constraint of the banking sector is necessarily satisfied, that is,

rmMs' =r (Ls,l + Ls,2)-

3.3 BEHAVIOURAL RELATIONSHIPS
3.3.1 Firms

The distinguishable features of neo-Kaleckian growth models are markup pricing, the
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investment function being independent of savings, and the rate of capacity utilization
being below unity even in the long run (Lavoie, 1992, p. 297, 1995).6

We suppose that firms in both industrial sectors set prices of their products, in
particular following target-return pricing procedures, in line with Lavoie and Ramirez-
Gaston (1997). While many neo-Kaleckian models assume that a costing margin is
applied to average direct costs, i.e., simple markup pricing, empirical studies show that
most firms set prices on the basis of standard unit costs, i.e., normal cost pricing (Lee,
1994; 1998). In fact, in interviews with entrepreneurs, Lanzillotti (1958, p- 923) finds that
‘About one-half of the companies explicitly indicated that their pricing policies were
based mainly upon the objective of realizing a particular rate of return on investment ...
and the margins added to standard costs are designed to produce the target profit rate on
investment, assuming standard volume to be the long-run average rate of plént
utilization’, Target—refurn pricing is a specification of normal cost pricing (Lavoie, 1992,
p. 131) and its formula is based on a standard rate of profit conespoﬁding to a standard
rate of capacity utilization. In addition to its realistic feature, target-return pricing allows
explicitly for the intersectoral dependence of cost margins among sectors (Lavoie and
Ramirez-Gastén, 1997, p. 150).”

To derive the target-return pricing formula, first let us consider a simple markup

pricing rule which can be described for each sector as

§ Kalecki (1954, pp. 11-12) distinguishes ‘cost-determined’ from ‘demand-determined’ prices. According
to him, the former is applied to most finished goods in modern capitalism, whereas the latter is adopted
only to raw materials,

" Clifton (1977, p. 143) and Steedman (1992, pp. 131-132) criticize simple markup pricing by claiming that
it does not or cannot take into account the mutual dependence of markups among industries, for instance, in
Dutt’s (1988) model. The present model constitutes an implicit answer to their critique. As already
discussed in Chapter 2, target-return pricing also allows us to introduce an adjustment mechanism towards
fully adjusted positions, which is also explored in various forms by Lavoie (1995; 1996a; 2003).

64



p=01+6)we, --(9.1)
D, =(1+6)wea, ---(9.2)
where & is the costing margin, & is the ratio of labour-output and w the rate of nominal
wage. We assume that nominal wage rates are the same in both sectors and that all wages
are simultaneously changed in the same proportion.
The demand for labour N, the nominal labour wage W; and the actual real output
S are defined respectively as
N, =a8, --(10)
W, =wh,, - (1)
$,=C,/p, —-(12.1)
S, =8, +8,,=1,+1, --(122)

where N is the supply of labour.

From the assumption of target-return pricing, standard sales S° corresponding to
the standard (or normal) rate of capacity utilization of each sector »* must provide enough
profits to fulfill the firms’ target rate of return #*. Full-capacity output Sz and the standard
sales are defined respectively as

1

Sis =Kyl o - 13)

S =u;S,, - (14)
where o is the capital to full-capacity output ratio which is exogenously given by the
technology in the present model.

Equating the two equations that define total profits targeted by firms in sector i,
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Fy,=60wasS; and F;, =r'p, K, ,the costing margin of each sector is derived®

i
60, = oa,n'u, o (u; ~oyry)] - (15.1)
0, =01y luy —oyry) === (15.2)

where the condition ensuring positive costing margins uj >r, 0, is satisfied, as already
discussed in Chapter 2. |

Now let us consider the inflation process. While neo-classical economists view
inflation as a monetary phenomenon, most post-Keynesians describe inflation as a result
of conflicting claims of different economic classes over income distribution.’ According
to the latter, prices relative to wage rates are influenced by the bargaining power of trade
unions which restrains firms from passing along wage rate increases to prices. In other
words, in equations (9.1) and (9.2), markups are determined not only by the monopolistic
power in an industry, but also by the strength of trade unions (Kalecki, 1971, pp. 160-
162). Kalecki (1954, p. 18) also insists that a ‘higher ratio of profits to wages strengthens
the bargaining position of trade unions in their demands for wage increases since higher
wages are then compatible with ‘reasonable profits’ at existing price levels’. In line with
Kalecki’s argument, we assume that the evolution of nominal wage rates g, is associated

with differences between the economy-wide actual and the target rate of profit sought by

*Duménil and Lévy (2002, p- 421) suggest the use of profits before interest payments for individual firms
but the use of profits afier interest payments for industries, because the former may go into debt for specific
reasons that do not impact the formation of prices while the latter may have structurally different patterns
of indebtedness, which affects the formation of prices. For the sake of simplicity, the present model uses
total profits prior to the payment of interest, since it does not change the qualitative results obtained in our
experiments,

? According to Kalecki (1962), the quantity theory can be associated only with a state of hyperinflation
where additional money is rapidly converted into higher prices of goods. He however argues that
hyperinflation is an exceptional case (also there is no necessary causal link from money supply to inflation),
whereas in the normal state a change in the quantity of money has very small, indirect effects on prices.
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labour 7, , and with the rate of expected inflation 7, as follows:'°
w=(1+g,)w,_, -—-(16)
8y =y~ ruf(-—l)) + - a7n

7t =m_y - (18)

m=Ap/ pyyy - (19)
where 0 < g < 1 is the reaction coefficient to the discrepancy between actual and
targeted rates, and 0 < g < 1 is the indexation coefficient to expected inflation
respectively, both being exogenously given.!! r = (rlKl + nKy) / (K; + Kz) is the
economy-wide actual rate of profit, and 7 is the rate of inflation measured by the price of
consumption goods. Equation (18) indicates that trade unions often try to catch up on
inflation realized in the previous period, which is reflected in wage bargaining.'? By
substituting (20) below into (17), we obtain
8w = ~HT, + Ty + 88 gy + T

This wage function is similar to that suggested by Turnovsky (1977, p. 90), where wage
increases are associated with a higher profit rate.

The profit rate targeted by trade unions would likely depend on the state of the

' Equations (16) and (17) are basically compatible with those in models developed by Marglin (1984, p.
133), Dutt (1994, p. 96), and Lavoie (2002, p. 179). In their models, the target real wage (or the target wage
share) of trade unions can be expressed in terms of a target costing margin (or a target profit share). In
equations (9.1) and (9.2), a profit share is m = #(1 + 6) and a costing margin is 6= (1/a - @)/w, where w is
the real wage rate. Thus, by using equations (15.1) and (15.2), the target real wage rate can be described in
terms of the target rate of return.

" Constant adjustment-speed coefficients, of course, might be a strong assumption because those would be
determined by the wage negotiation of trade unions and capitalists and be influenced by business cycles.
Here, we assume that those coefficients are determined only by non-economic factors such as institutional
conditions which are exogenously given.

"2 In the present model, it is assumed that a change in labour productivity does not have a direct effect on
the determination of the nominal wage rate, but indirectly affects the real wage rate via a change in prices
due to changing unit costs.
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labour market and the business cycle. The higher is the economic activity, the stronger
are the income claims of trade unions, and vice versa. As well, the degree of response of
trade unions to economic circumstances might rely on specific institutional arrangements
in an economy. Most post-Keynesian models assume that the target growth rate of wages
is a function of the rate of employment or unemployment (for instance, Cassetti, 2002;
Dutt, 1992; 1994; Rowthorn, 1977; Skott, 1989, p. 141). Some argue that it depends on
an unemployment level (Setterfield and Lovejoy, 2006), or an unemployment gap (Isaac,
1991). Screpanti (1996; 2000), however, insists that wage claims are related to the growth
rate of employment, rather than the rate of unemployment or its level, because of
employed workers’ self-interested behavior, information problems and political factors.
As Blanchard and Summers (1987) point out, in fact the employed (insiders) could
crucially affect the determination of the (real) wage rate, although there in part exists
pressure from the reserve army of labour (outsiders). This implies that insiders’ concerns
might be ‘the probability of a worker being fired’, that is, the growth rate of
employment.'? Following the latter, we assume that the target rate of profit sought by
trade unions is a decreasing function of the rate of change in the economy-wide

employment level g,4 such that
=t =8y - (20)
8 =AN, /Nd(—l) --(21)
where 7' > 0 is the autonomous term given exogenously, reflecting historical,

institutional, and political aspects, and & > 0 is the reaction coefficient.

We also suppose that the target rate of return sought by firms is an increasing

" Meanwhile, Lavoie (1992, p. 406) assumes that the target growth rate of wages is a function of a
changing rate of an employment rate.
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function of the rate of capacity utilization, which is an indicator of the state of the goods
market. It could be justified by the fact that ‘more buoyant demand conditions’ lead to
higher utilization rates and induce firms to attempt to increase markups (Dutt, 1994, p.
98; Lavoie, 1992, p. 410; Skott, 1989, p. 141).14 We also make an additional assumption,
in which the target rates of return sought by firms are the same in both sectors and those
are simultaneously changed in the same proportion (7’ =#,’). This assumption ensures
convergence towards long-run positions: otherwise, the present model diverges because
prices change at different rates in both sectors, which generates the continuous spiral of
prices and wages. Hence, the target rate of return sought by firms is described as
rE=F b, - (22)
where 7> 0 is the autonomous term given exogenously, t > 0 is the reaction coefficient,

and u = (1St + p252) / (181 + PaSk) is the economy-wide actual rate of capacity
utilization."

Since the present model assumes that the share of profit depends on class conflict
over aggregate income, the actual target raté of return is determined by the weighted sum

of the target rates of return sought by trade unions and firms such that
ro=yr; +(1=y)r, --(23)

where 0 < y < 1 describes the relative (social) bargaining position of trade unions and

" Dutt (1990, pp. 65-67; 1994, p- 98; 1995, pp. 148-149) argues that the sign of 7 in equation (22) is either
positive or negative. In fact, the impact of a change in utilization rates on markups would depend not only
on the state of the products market, but also on the degree of monopoly in an industry. During the period of
recession with high excess capacity, monopoly firms might try to increase markups in order to compensate
for high overhead or fixed costs (Kalecki, 1954, p. 17-18), but firms in a more competitive environment
might try to decrease markups fearing market invasion by their competitors (Rowthorn, 1977, p. 219). By
following the latter, in this chapter, we assume that t has a positive sign so that the pressure of aggregate
demand increases leads to a higher target rate of return.

1% Statistics Canada estimates the rates of capacity utilization by the percentage of actual to potential output,
where GDP by industry is used as the measure of actual output. The GDP is also used with net capital stock
by industry from the Fixed Capital Flows and Stocks system to create output-to-capital ratios.
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firms that is exogenously given. Equation (23) implies that real wage rates and wage
shares depend not only on economic conditions, but also on class struggle forces. '
From equations (9.1) and (9.2), the actual total profits before interest payments
are given by
F.,=mpS, ---(24)

where m=8/(1+6) is the gross profit margin, which is also called the ‘degree of
monopoly’ in Kalecki’s terminology. The actual rate of capacity utilization #; is defined
as

- (25)

e,i

u,=8,/S,
Using F;; = Qwq;S, and equations (15.1) and (15.2), we obtain the realized rate

of profit 7; measured at the price level of an investment good in the previous period,
= Fpy Py yKiy) =17 @, 1uf) - - (26)
The present model excludes adjustment mechanisms to bring about the convergence
between the actual and the normal rates so that a uniform rate of profit could be obtained
only by a fluke, even though the target rates of return in both sectors are the same.!”
Demand for current investment is expressed as
I,;=AK, =g,K, , --(27)
where g is the rate of capital accumulation which is determined endogenously in the

present model. Adopting the Lavoie and Godley’s (2001-2002) investment function, we

assume that the rate of accumulation depends on five variables: the rate of cash flow T'efs

'® Kalecki (1971, p. 161) also emphasizes that an increase in prices due to rising wages would be restrained
by the degree of competition within an industry.

" In fact, Lavoie (2002; 2003) shows that in a one-sector model with conflicting claims, the actual and the
normal rates would not converge towards each other in the long run, even when adjustment mechanisms are
incorporated.
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» the debt ratio (or leverage ratio) /, Tobin’s q ratio (or the valuation ratio in Kaldor’s
terminology), the actual rate of capacity utilization ; and the technical progress rate gr.
Assuming that the rate of accumulation is presented as a linear function of these variables,
the investment function is described as
& =ViotValeri-1y — 712’7(-1)li(—1) +7i (%(-1) -D+ ViaWicy * Vis8ryy - (28)
ry, =(Fy, +FD,i)/(p2(—1)Ki(—1)) --(29)

Iy =L, /(p,K;) --(30)

q,=(L,, +e,p.)(p.K) --(31)
where js are coefficients: in particular, yg reflects animal spirits of entrepreneurs on
investment '(Amadeo, 1986b, p. 151), including expectations of firms about future
demand growth (Lavoie, 1995, p. 807).!8 By definition, the g ratio can be presented as

g, =l +(e,p. ) pZK ;) - In our model, thus, a change in the debt ratio has two opposite

effects on investment, i.e., a direct negative impact from itself and an indirect positive
impaét via the q ratio, the net effect of which depends on parameters in the investment

equation. ' Also, notice that r, ./, has a negative sign. This implies that the
q 1-nti-1) p :

‘crumbling credit-worthiness’ of firms leads to a fall in their investment expenditures, as
debt ratios are increasing. This can be interpreted as a case of credit rationing by banks:
‘In a growth model they [credit constraints] will imply a restricted amount of capital
accumulation by entrepreneurs, and hence credit restraint is incorporated within the

investment function, with the latter being sensitive to debt ratios or the weight of debt

** We can also write y, =7, -y, iy
" Note that in our model the q ratio does not necessarily converge towards unity, neither in the short run
nor in the long run, because a firm’s market value does not exactly reflect its replacement value and
investment is also determined by other factors. In fact, historical data show that the q ratio has no tendency

towards unity.
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paymehts for instance’ (Lavoie, 2001a, p. 8). In this case, as Lavoie pointed out, the
credit constraints will appear at the stage of initial finance, not at the stage of final
finance, so that problems of credit constraints cannot arise at the end of the accounting
period. In additibn, the g ratio might impose borrowing constraints. Since the low g ratio
may imply low market values of firms (low total values of equities), it lowers the
collateral values and hence the credit-worthiness of firms.

We next consider endogenous technical progress. As shown in equation (28),
technical progress would have a positive impact on the rate of accumulation because
firms would try to increase investment in order to take advantages of ‘technical novelties’
(Kalecki, 1971, p. 151) and because new products might increase the propensity to
consume (Dutt, 2003, p. 92).20 Technical progress can take place thrpugh two ways: one
is capital-saving technical progress and the second is labour-saving technical progress.
According to stylized factors suggested by Kaldor (1961, p. 178-179), however, capital-
output ratios are stable and have ‘no clear long-term trends, either rising or falling, if
differences of the degree of utilization of capacity are allowed for’, while there i‘s the
continuous growth of labour productivity at a steady trend rate. In other words, there
exists a tendency of capital deepening (increases in capital intensity) over long periods,
with decreasing labour-output ratios and constant capital-output ratios. Following
Kaldor’s argumenf, we assume that technical progress takes place only through increases

in labour productivity.

% Dutt (2003) also argues that technical progress would change markups because it brings about changes in
the degree of monopoly. In the present model, long-term labour productivity is the same in both sectors,
and thus as shown equations in (15.1) and (15.2), there is no direct impact on costing margins. As
mentioned in footnote 12, however, since a change in technical progress will affect long-term employment
growth rates and utilization rates, it has an indirect impact on costing margins through conflicting claims.
In this sense, therefore, ‘increases in productivity are, at the same time, cause and effect of the long-run
increase in wages relative not only to the prices of machines but to all or almost all prices’ (Sylos-Labini,
1983-4, p. 169).
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We introduce a Kaldorian technical progress function in which the growth of
productivity is positively associated with economic growth (Kaldor, 1957; 1961; 1989),
which is called ‘Verdoorn’s Law’. Here, it should be emphasized that technology evolves
through the rate of increase of capital rather than the level of capital stocks: ‘improved
knowledge is, largely if not entirely, infused into the economy through the introduction of
new equipment ... [and hence] the rate of technical improvement will depend on the rate
of capital accumulation’ (Kaldor, 1961, p. 207).%! Therefore, there exists a positive,
cumulative feedback relation between technical progress and capital accumulation, which
is the so-called ‘cumulative causation’. This positive relation stems from various reasons
such as micro/macro economies of scale, the ‘embodiment effect’, the ‘vintage effect’
and ‘learning-by-doing” (Ledn-Ledesma and Thirlwall, 2002, p. 445).2 In addition, we
can consider another factor to influence technical progress. Facing the higher claims of
labour over national income, firms would try to reduce employment per output by
stimulating productive innovation further in order to compensate for increasing real wage
rates (You, 1994, pp. 124—125; Cassetti, 2003, p. 461). A higher increasing wage rate,
therefore, would contribute to faster labour-saving technical progress, which essentially
results in a change in income distribution between classes. Hence, the technical progress

function can be described as

I=(+g T,i)Ti(—l) --(32)

8r;=8r; +¢i1gw(—l) +¢i2gi(—1) -~ (33)

?! In contrast to Verdoorn’s Law, a Schumpeterian model may suggest that technical progress is negatively
associated with economic growth, because a lower profit rate (and hence a lower growth rate) might impose
pressure on firms to innovate, or because in the economic recession, the exit of inefficient firms might lead
to an increase of the average growth rate of productivity (Dutt, 1994, p- 99).

? The embodiment effect says that some technical progress is embodied in capital, and the vintage effect
says that newly installed capital is more productive than the older one.
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where T is labour productivity (¢ = 1/T). In equation (33), §, > O represents the

autonomous growth rate of labour productivity, ¢ > 0 is the reaction coefficient to the
increasing wage rates, and ¢, > 0 captures Verdoorn’s Law.?

‘Dividends distributed to households are deterfnined by entrepreneurs, based on
total profits minus interesf payments of the previous period, such that

Fpy==5, )Fr 0 —lyleyay) - (34)
where syis firms’ propensity to save out of net profits.

Finally, we assume a uniform rate of return on equities in both sectors. Since
financial capital moves across the different sectors in pursuit of higher returns (without
uncertainty), the rate of return on the equities of both sectors would be equalized at least
in the long run.2* We here suppose that the growth rate of equities in the investment
sector depends on the differential of rates of return on equities, while the growth rate of

equities in the consumption sector is exogenously determined, such that
e, =(+g,, )es,j(-]) ---(35)
g.=8, -—-(36.1)

8er = 8ep-y t o (re,2(—1) -7 e,l(—l)) ---(36.2)

% Meanwhile, the technical progress function presented in Sylos-Labini (1983-4, p. 175) involves both the
growth rate of output and the amount of investment. According to him, the growth rate of output and past
investment have positive effects on technical progress, whereas current investment has negative effects
because new installed plants might have a ‘disturbance effect’ on the ordinary operations. Thus, current
investment has a ‘demand effect’ that increases employment, while past investment has a ‘productivity
effect’ that decreases employment (Sylos-Labini, 1984, p. 99).

2 Park (2001-2002, p. 319) insists that in the long-run equilibrium the rate of return on equities should be
equal to a profit rate as a result of the free mobility of (financial) capital. Following his argument, equations
(36.1) and (36.2) could be replaced with g,; = 8eit1) * O (rei — i) == (36)'. However, since in the present
model a uniform rate of profit is not necessarily achieved, incorporating equation (36)' will result in
different rates of return on equities of both sectors. Dutt (1988, p. 153) asserts that although the tendency
for a uniform rate of return on equities might be more plausible, it would not lead to uniform profit rates.
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where g, is the autonomous growth rate of equities given exogenously and &> 0 is the

reaction coefficient.

3.3.2 Households
We suppbse that households determine their consumption expenditure C; on the basis of
their expected wage incomes W, expected financial incomes FF, and wealth of the
previous period:
Co=aW’®+a,FI° +aV_, --—(37)
W=+ gy ) )Wyy + Wi p) == (38)
FI® = (1+ 8, )(Fp iy + Fp pety + TmeyMacy) - (39)
g, =AY, /Y, - (40)

where a; is the prqpenSity to consume and g, is the growth rate of nominal households
income. The superscript e represents expected values. Here, we assume 0 < a, < a; < 1,
that is, a class-based saving behavior such that wages are mostly consumed while
financial income is largely devoted to saving. In this consumption function, changes in
unexpected income affect consumption with time lags, and a difference between realized
and expected incomes lead, by the same amount, to a change in the money stock held by
households. This implies that households’ actual money balances are a residual (Lavoie
and Godley, 2001-2002, p. 291).

Functions representing portfolio choices of households have been developed in

Godley (1999, pp. 406-407) and Godley and Lavoie (2007). In line with their work, we

assume that the targeted amount of each asset being held by households is represented by
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expected wealth and expected household income, since the portfolio plans would be

made in the initial stage of a period. The three asset demand functions are
MGIVE = Ao+ Ay, = Aty = Aistoniny T (X (V) - (41)_
Pes€ar/V© = 2oy = Aoyl + AgTopy = Aslenery = Aas G/ V) === (42)
PEa5a !V = Aoy Ity = Ky + Aty ~ I B V) e (43)
where As are coefficients. The rate of return on equities 7., households’ expectations of

current income Y, the expected level of wealth * and the expected capital gains CG®

are described respectively as

r; =(Fp, +CG)/ (pe,i(—l)ed,i(—l)) - (44)

Vo =+ 8y - (45)
Ve=Y, -C,+(CG +CG;)+V_, --(46)
CG; =(+8,4))CG,yy - (47)
In equations (41) - (43), two adding-up constraints must be satisfied, which implies ‘a
system-wide consistency requirement’ (Godley and Lavoie, 2007, ch.5; Goodhart, 1975,
pp. 56-57). On the one hand, the vertical constraint means that the sum of the constants
must be unity and that the sum of the parameters in each column must be zero. On the
other hand, the horizontal constraint means that the sum of parameters on rates of return
in each row must be zero.” By the adding-up constraint, equation (41) is given as

4

e e e e € e
M=V —(p; e, + De2€42)

» Goodhart (1975), furthermore, argues that the substitution effects between two assets should be
symmetrical at least in the long run, i.c., A= Ai.
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3.3.3 Market Equilibrium and Closures

To close the present model, several equilibrium equations should be satisfied, which
allows each row in the transaction matrix to sum to zero. First, the elasticity of labour
supply is assumed to be infinite, so that supplied labour always accommodates the

demand for labour in both sectors

N i N di " (48)

Second, we suppose that with the presence of excess capacity in the present model,
the supply of both consumption and investment goods is adjusted to the fluctuations of
demand within each period, i.e., it is never supply-constrained:

C,=C, ---(49)
I,=1, --—-(50)

Third, we assume that in line with post-Keynesian endogenous money theory, banks
accommodate demand for loans to all credit-worthy firms. Hence, there always exists

equality between loan demand and supply,

L, =L, -—(51)

Finally, we assume that there exists a price market-clearing mechanism in the
equity markets. In particular, we presume that all new equities issued by firms will be
held by household in the equity market, whereas the prices of equities are determined by
the portfolio decision of households,?® so that

e, =e,; -—(52)

i 8,

% This adjustment of equity prices allows the targeted portfolio choice to be obtained in the steady-state
(because y* =y and e =v,)
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Pei= pee,ie;,i /ed,i -~ (53)
Note that in the present model we do not need an additional equation to equalize
the supply and demand for money, because the equality should necessarily be ensured as

a redundant equation within a coherent model system.

3.4 EXPERIMENTS

In this section, we examine traverses and long-run positions that follow a change in the
propensity to consume, the costing margin and the nominal wage rate, the growth rate of
equities, the ratio of capital to capacity utilization, and the interest rate.?” In particular,
our experiments confirm that the ‘paradox of thrift’ and the ‘paradox of costs’ hold, with
the chosen parameters. They also show that income distribution and monetary policy
could play a crucial role in determining the magnitude of effects of external shocks. In
figures showing the outcome of the expeﬁments, the initial (local) steady state is

normalized to unity, which is represented by a horizontal line in the initial period.

3.4.1 Changes in the Propensity to Consume
First, we explore changes in the propensity to consume. With the chosen parameters, an
increase in the propensity to consume out of wage income leads to a higher rate of

accumulation with a higher rate of utilization and a higher profit rate in both sectors in

" In the present model, we do not explicitly specify regimes such as those found by Lavoie and Godley
(2001-2002), where two stable regimes are distinguished and analyzed: a ‘normal’ regime with the smaller
value for the parameter of Tobin’s g than that of capacity utilization in the investment function, and a
‘puzzling’ regime as the opposite case. Distinguishing such regimes, however, is much more ambitious and
complicated in the two-sector model presented in this chapter, because economic activity and investment
decisions depend on the complex interaction of economic performance of both industrial sectors. To avoid
- this difficulty, we deal mainly with a case where investment decisions are more sensitive to the rate of
capacity utilization than to the g ratio. For the chosen exogenous variables and parameters, see Appendix.
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the short period as well as in the long period. These results demonstrate the ‘paradox of
thrift’, which describes that a lower propensity to save leads to faster growth
(consumption-led growth).2®

As shown in Figure 3.1 (a), in the initial period, an increase iﬁ consumption demand
raises immediately the rate of capacity utilization and a profit rate in the consumption
sector. A higher rate of capaéity utilization in that sector leads to a positive reaction of
investment. As a result, the rate of capacity utilization in the investment sector starts to
increase and so does the rate of accumulation of that sector. This process is further
stimulated by the pro-cyclical effect of technical progress (‘cumulative causation’). Also,
higher cash flows and the low debt ratio contribute to a higher rate of accumulation. As
actual profit rates increase, in Figure 3.1 (b), cash flows go up and the debt ratio
decreases in both sectors. Those positive effects overwhelm the negative effect of the
lessened g ratio, and bring about a higher rate of accumulation.?’

Note that a rise in the rate of accumulation in the investment sector is slower and
smaller than in the consumption sector during traverses, because the former occurs via
the latter. Therefore, this raises the ratio of capital stocks in the consumption sector to the
investment sector.

However, the high rate of accumulation in the initial period will not be continuously
sustained, and it will slow down over time because of inflationary pressure. In an

economic boom, high capacity utilization allows firms to increase the target rate of return,

% Also, an increase in the propensity to consume out of financial income or out of a change in household
wealth leads essentially to identical outcome.

% As addressed in the previous section, the effect of g ratio on investment tends to be offset by that of the
debt ratio if there is no significant increase in equity prices relative to inflation.

* However, in a fully adjusted model where profits are equalized in both sectors and the actual rate
converges towards the normal rate, the high propensity to consume might lead to higher capital stocks in
the investment sector relative to the consumption sector. See Chapter 2.
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Figure 3.1 Effects of the higher propensity to consume

(a) Growth rates and Profit rates (b) Cash flows and debt-ratios
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and the high rate of employment induces. workers to have stronger claims over aggregate
income, which both cause inflation. Figure 3.1 (c) shows that the inflationary forces
override deflationary pressure due to high technical progress so that prices rise at a faster
rate. High inflation slows down an increase in the real wage rate over time as shown in
Figure 3.1 (d), which in turn leads to a fall in aggregate demand. With reduced aggregate
demand, the rate of capacity utilization and fhe rate of accumulation go down and so does
inflation, until the economy arrives at a new long-tern position. In the conflicting-claim
model, therefore, a higher propensity to consume results in a higher long-term rate of
accumulation than that in the initial steady state, but lower than that obtained in a model
without conflicting claims where the high rate of accumulation in the initial period tends
to be kept over time.

In the equity market, Figure 3.1 (e) shows that in the very short period a decrease in
saving out of wage income leads to a fall in the demand for equities in both.sectors and a
lower growth rate of equity prices. In turn, lower capital gains from holding equity
diminish the rate of return on equities of both sectors. However, thereafter, a higher rate
of accumulation and higher real wage income increase equify prices with the high
demand for equities. As a result, the rate of return on equities rises over time and ends up

at a higher level.

3.4.2 Changes in the Bargaining Position
Now we consider a case where labour unions have stronger bargaining power. In
equations (15.1) and (15.2), if other variables are constant, a lower target rate of return

decreases the costing margin and the price of goods, while increasing the share of wages
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out of national income and raising the real wage rate. In a canonical neo-Kaleckian
growth model, a higher real wage spurs aggregate demand, and thus it leads to a higher
rate of capacity utilization and a higher rate of accumulation in the long run. It eventually
brings about a higher long-term rate of profit, which is called the ‘paradox of costs’
(Lavoie, 1992, p. 313; Rowthorn, 1981, p. 18).

First, let us examine a case where w in equation (23) decreases because of the
strengthened bargaining power of labour unions, that is, the target rate of return in the
price equation falls off. As shown in Figure 3.2 (a), the present model confirms the
paradox of costs: the reduced target rate of return leads to a higher rate of accumulation
and a higher profit rate, with an increase in the share of wages, in the long run.

Figure 3.2 (b) shows that, in the initial period, a decrease in the realized target rate
of return reduces inflation. Low inflation leads not only to a higher real wage, but also to
an increase in the real wealth of households. The higher real revenues and wealth éf
households boost consumption demand. In turn, the latter induces a higher rate of
capacity utilization that has a positive effect on the rates of accumulation in both sectors.
As the economy grows at a faster rate, inflation begins to increase over time. Recalling
equation (26), the long-term actual rate of profit depends on the target rate of return and
the ratio of the actual rate of capacity utilization to the standard rate. A profit rate falls in
both sectors in the initial period because of a lower target rate of return, but it rises over
time as the rate of capacity utilization increases. Eventually, the profit rate stabilizes at a

higher level than that in the initial steady state.
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Figure 3.2 Effects of the stronger bargaining pesition of labour

(a) Growth rates and profit rates

(b) Inflation rate
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The other determinants of investment are the rate of cash flows, the debt ratio and
the g ratio. In the initial period, the g ratio climbs because of two positive forces. On the
one hand, lower retained earnings lead to lower internal finance to‘ investment and thé
higher debt ratio, and hence it contributes to increase the g ratio. On the other hand, a rise
in real wages of households induces the high demand for equities. It in turn pushes up the
rate of increase in equity prices and thus raises the g ratio. Meanwhile, a lower profit rate
in the initial period lessens the rate of cash flows. In Figure 3.2 (c) these short-period
tendencies of ratios are reversed in the long period as the economy expands, which
contributes to escalating the rate of accumulation in both sectors.

Next, let us examine a case where only ; in equation (17) rises with no change in
W in equation (23): that is, labour unions achieve an agreement for a hlgher wage rate in
bargamlng with entrepreneurs, but firms have enough power to pass along increased
Wages into prices in the same proportion. In a model without conflicting claims, a change
in a nominal wage rate has only short-run effects on economic activity, but no long-run
real effects. In the conflicting-claim model, however, a change in a nominal wage rate
has long-run real effects and the economy converges towards a new long-run position. At
the moment of the shock, a higher nominal wage rate induces a higher share of wages out
of national income and a higher real wage rate. However, since an increased wage rate
immediately causes high inflation in Figure 3.2 (d), it reduces the real financial income
and the real wealth of households. A decrease in disposable income causes a fall in
consumption demand, and hence, as shown Figure 3.2 (e), it results in a lower rate of
accumulation in both sectors, with a lower rate of capacity utilization. The new economic

situation will affect wage bargaining between workers and firms. A change in relative
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bargaining positions prevents the economy from returning to the initial steady state, and it
results in a lower rate of economic growth. In other worlds, it causes stagflation: a higher
rate of inflation and a lower rate of growth. This result also implies that growth phases
are ‘path-dependent’ and real balance ‘effects do not ensure a return to the initial
‘equilibrium’ position. Therefore, a strong bargaining position of labour unions, which is
able to restrict the share of profit (through the target rate of return in the present model),
rather than merely increase nominal wages, is needed to have a positive effect on
economic activity.

Finally, let us look at how income redistribution influences the magnitude of effects
on the rate of accumulation of an increase in the propensity to consume. Figure 3.2 (f)
shows that the impact of the higher propensity to consume varies as bargaining positions
change. When trade unions do not have bargaining power against firms, that is, when the
target rate of return is determined only by capitalists (= 1 in equation (23)), the positive
effect on the rate of accumulation is wiped out by inflation pressure.>! However, the rate
of accumulation is augmented as the bargaining power of workers rises. Hence, when the-
bargaining power of trade unions is stronger, the pdsitive effect on economic activity is

greater.

3.4.3 Changes in Technical Progress
In the present model, an increase in labour productivity affects economic growth through
three channels. First, higher technical progress has direct, positive effects on the rate of

accumulation in equation (28). Second, higher labour productivity reduces the price of

3! When the reaction coefficient of the g ratio in an investment function is relatively large, even the weak
bargaining position of workers could lower the rate of economic growth, which may be called a ‘puzzling
regime’ as in Lavoie and Godley (2001-2002).
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goods and raises the real wage rate. Increased real revenues and wealth contribute to
boosting consumption demand and the rate of accumulation. Finally, a rise in labour
productivity results in a decrease in the number of employed labour per outpﬁt. With a
decreas¢ ‘in employment, total wages fall and economic growth becomes sluggish.
Therefore, the net effect of technical progress on economic activity will depend on the
relative magnitude of two positive effects and a negative effect.*?

Let us assume that the autonomous growth rate of labour productivity in equation
(33) goes up in the same proportion in both sectors. With the chosen parameters, Figure
3.3 (a) shows that labour-saving technical progress leads to a higher rate of accumulation
and a higher profit rate. An increase in labour productivity reduces prices and hence
raises the real wage rate. The increased real revenues and real wealth of households
increase the demand for consumption goods and the rate of cdpacity utilization. It
stimulates the rate of accumulation with the direct impact of innovation. The ‘cumulative
causation’ further spurs economic growth over time.

In Figure 3.3 (b), the share of wage out of national income deteriorates as a result
of technical progress, even though the real wage rate rises. It is due to a higher realized
target rate of return. The increase in the demand for goods induces firms to raise their
target rate of return. Also, in the initial period, a decrease in the growth rate of
employment weakens the bargaining power of trade unions and contributes to achieving a
higher target rate of return. During the traverse towards a new long-period position, the
growth rate of employment, which had fallen in the short period, starts to climb back as

the economy grows at a faster rate, and it nearly recovers its initial steady state

32 Note that two positive effects tend to enlarge employment. Thus, the net impact of technical progress on
employment rates is obscure, depending on reaction coefficients and parameters (Lavoie, 1992, pp. 316-
327). ‘
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Figure 3.3 Effects of faster technical progress
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level. ® Figure 3.3 (b) also shows that labour-saving technical progress allows for a
higher overall rate of accumulation, which overtakes the growth rate of employment, and
hence it accelerates capital deepening. These results might explain the phenomenon of
| the ‘New Economy’ that developed countries expetienced in the second half of 1990s:
the high rate of growth, the high real wage rate in terms of total compensation, the high

profit rate, the low rate of inflation and the low share of wages.

3 If the reaction coefficient of investment to technical progress rises with higher labour productivity, a
higher long-term growth rate of employment could be achieved and be compatible with the above results,
that is, with a higher rate of economic growth, a higher profit rate, a higher profit share and a lower rate of
inflation,
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Now we consider capital-saving technical progress in which the amount of fixed
capital per unit of output decreases. In a standard neo-Kaleckian model, a decrease in the
ratio of capital to full-capacity output results in a lower rate of growth and a lower actual
rate of capacity utiliéation when the economy is operating below full capacity (Lavoie,
1992, p. 316; Rowthorn 1981, pp. 27-8). As shown in Figure 3.3 (c), the outcome
obtained in the present model is consistent with the result of a canonical neo-Kaleckian

model.*

In the short period, a lower ratio of capital to full-capacity output leads to a
sharp drop in the rate of capacity utilization and the rate of accumulation. On the other
hand, it reduces the costing margin of firms and the rate of inflation. Thus, a higher real

wage rate contributes somewhat to an increase in the rate of accumulation, but the long-

period level is still lower than the initial steady state level.

3.44 Changes in the Interest Rate

An increase in the interest rate has two opposite effects on the rate of accumulation: on
the one hand, a higher interest rate has a negative effect on investment because of
increased debt commitments, and on the other hand, the increase in interest income of
households has a positive effect on consumption demand and the rate of capacity
utilization. Hence, the net effect of a change in an interest rate on economic activity
depends on the propensity to consume out of interest income in the consumption function

and the reaction of firms to a change in the interest rate in the investment function.* In

3 However, note that the stronger reaction of investment to the g ratio could lead to a faster rate of
accumulation with a lower rate of capacity utilization and a lower profit rate in each sector, which could be
called a ‘puzzle regime’ as in Lavoie and Godley (2001-2002).

% As shown in Lavoie and Godley (2001-2002), the net effect might also depend on the parameters of the q
ratio and capacity utilization in the investment function. Meanwhile, when the parameter of the debt ratio in
the investment function is significantly high, their model could vield a case where a higher interest rate
leads to puzzling results even in a normal regime.
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Figure 3.4 Effects of the higher interest rate
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the present model, since we assume a high propensity to save out of interest income, as
shown in Figure 3.4 (a), a rise in interest rates on loans and deposits leads to a lower rate
of capacity utilization, a lower rate of accumulation and a lower profit rate in both
sectors.*® |

The sharp fall in rate of accumulation in the initial period is alleviated over time.

In Figure 3.4 (b), the economic recession due to higher interest rates induces lower

inflation. Since low inflation brings about high growth rates of households’ wealth, it has

% A lower rate of accumulation might be compatible with a higher rate of capacity utilization and a higher
profit rate in a new long-period position, if the propensity to consume out of financial income is
significantly high, as in Lavoie and Godley (2001-2002) where it is the same as that out of wage income.
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a positive effect on economic activity, although the economy does not achieve the growth
rate of its initial steady state.

In the equity market, because increased debt commitments reduce the retained
earnings of firms, as shown in Figure 3.4 (c), the rate of return in both sectors falls below
the initial steady state, which in turn reduces the demand for equities. With a lower rate
of increase in equity prices, the overall equity-to-wealth ratio eventually falls, whereas
the money-to-wealth ratio increases in the new steady state.

Next, let us examine how inflation targeting by monetary authorities affects
economic activity. According to the New Consensus in monetary macroeconomics,
nowadays the key monetary instrument is a short-term nominal interest rate, not the
money supply (Romer, 2000; Taylor, 2000).>” In line with the New Consensus, we
assume that inflation targeting is conducted by an insh'umenf rule, that is, by the
adjustment of a nominal interest rate through a reaction function:

h =+ Ty +5(my -z") - (54)
where 77, is the ten-period moving average of real interest rates, 7 is the target rate of
inflation and & is the rule parameter.’® Suppose that the monetary authorities adopt this

instrument rule when the propensity to consume increases as in section 3.4.1, and that the

%" This argument is in part based on the endogenous money supply and exogenous rate of interest
arguments, which post-Keynesians have put forward for decades. In the long-run analysis, however, the
New Consensus is exactly compatible with a Neoclassical Synthesis based on the supply-led determination
of natural rates and no long-run trade-off between inflation and unemployment. For the post-Keynesian
critique of the New Consensus, see Kriesler and Lavoie (forthcoming), Lavoie and Seccareccia (2004),
Palacio-Vera (2005), and articles in the Journal of Post Keynesian Economics, Vol. 24 (4), 2002, among
others.

¥ In general, the Taylor rule or its modified version is considered as a monetary policy rule. This rule
suggested by Taylor (1993) can be written as n=r+x+&(n~-x")+ & (y-5), Where pr is the equilibrium

(or normal) real interest rate, y is real GDP, 7 is estimated potential real GDP, and (y-y) is an output

gap (for further discussion about this rule, see Section 4.2.3 of Chapter 4). As shown in previous
experiments, however, since in our model there exists a ‘path-dependency’ of economic activity, the target
rate of inflation could not be achieved by the rule because the level of potential output (or the potential
growth rate of output) is not independent of actual output.
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target rate of inflation is set at the actual rate before the shock. In Figure 3.4 (d), inflation
targeting leads to a lower rate of accumulation because of the rising debt burden.of firms,
relative to what occurred without inflation targeting. Thus, the ‘paradox of thrift’ could
be removed by monetary policy, and the economy might be depressed by inflation-
targeting policy, even when there exists a positive shock. In fact, this result is compatible
with that obtained in a neo-Marxian model developed by Duménil and Lévy (1999), in
which ab lower saving rate ends up diminishing the growth rate.* Furthermore, inflation
targeting, as given by equation (54), could make the economy more volatile, in particular,
whén monetary authorities react quickly to deviations of the current rate of inflation from

its target rate.

3.4.5 Changes in the Growth Rate of Equity Supply
Our model supposes that firms finance their investment through three channels such as
retained earnings, new equity issues and loans from banks. When firms increase the
growth rate of equity supply, there are two opposite effects on the rate of accumulation.
On the one hand, a higher growth rate in the supply of equities leads to a lower debt ratio,
and it has a positive effect on the rate of accumulation, On the other hand, an increase in
the growth rate of equity supply reduces the rate of increase in equity prices, which
decreases consumption demand because of smaller capital gains or possible capital losses.
Let us consider a case where only firms in the consumption sector increase the
growth rate of equity issues. As shown in Figure 3.5 (b), the additional equity issues

immediately reduce the growth rate of equity prices and thus the real rate of return on

% Lavoie and Kriesler (forthcoming) shows similarity between the model of Duménil and Lévy (1999) and
the New Consensus model with the natural rate of growth.
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Figure 3.5 Effects of the higher growth rate in the supply of equities
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equities. This leads to a fall in financial income obtained by households, and in turn the
lower income slows down consumption demand and the rate of capacity utilization.
Meanwhile, the increased equity finance on investment causes a lower debt ratio, and it
decreases the g ratio with a lower growth rate of equity prices. Since negative effects on
investment of a lower rate of capacity utilization and the lower q ratio overwhelm the
positive effect of the lower debt ratio, the rate of accumulation and the profit rate
decrease as the economy moves towards the new steady state in Figure 3.5 (a).

The larger issue of new equities in the consumption sector also lowers the growth

rate of equity prices and hence the real rate of return on equities in the investment sector.
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This is because in equation (36.2), the difference between the rates of return in the two
sectors leads to an increase in the growth rate of equities in the investment sector. A fall
in the profit rate contributes to a further decrease in the real rate of return on equities in
both sectors. Finally, during the traverse towards the new long-period position, in Figure
3.5 (c), the money-to-wealth ratio increases, whereas the equity-to-wealth ratio in both

sectors decrease in the long period.

3.5 CONCLUDING REMARKS

In this chapter, we hdve tried to generalize a two-sector Kaleckian model in a stock-flow
consistent framework, applying target-return pricing, conflicting-claim inflation and
endogenous labour-saving technical progress. Our experiments find that the ‘paradox of
thrift’ and the ‘paradox of costs’ hold both in the short run and in the lorig run, but the
effect is smaller than that in a model without conflicting-claim inflation and endogenous
labour-saving technical progress, because of the existence of inflationary pressure. A
positive external shock leads to higher inflation, which mitigates the growth rate of real
wages and real wealth. A sluggish increase in real income and wealth causes economic
growth to stall.

Our experiments also show that income distribution and monetary policy play a
crucial role in determining the magnitude of the effects of external shocks, and even their
sign could change. The weaker bargaining power of trade unions could generate
detrimental effects on economic activity, by lowering effective demand. Meanwhile,
monetary policy based on inflation targeting could cause economic recessions, because of

the resulting increase in debt burdens, even when there is a positive shock in the economy.
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In addition, the phenomenon of the ‘New Economy’ might be explained by
labour-saving technical progress within our alternative framework. An increase in labour
productivity leads to higher real wages and faster economic growth with low inflation.
This pro-cyclical process is further stimulated by ‘cumulative causation’. However, our
model shows that capital-saving technical progress brings about economic recessions
because of decreases in real wages. Finally, a larger share of equity finance could make
economic growth sluggish with a fall in capital gains.

In conclusion, our model reinforces post-Keynesian growth theory where
aggregate demand is the most important determihant of long-period positions as well as
short-term positions. Our experiments show that economic growth is demand-led, rather

than supply-led, and it is characterized by “path-dependency’.
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APPENDIX: Equations and Parameters

For simulations, we used version 4.1 of E-Views and gave endogenous variables initial
values that were stock-flow consistent. Qur experiments confirmed that the hidden
equation M; = M, held in all simulations over all periods (but in some cases a very small
difference between two stocks was observed, which might come from errors cumulatively
caused by decimal approximation).

The economic system represented in this chapter has a total of 80 equations (endogenous
variables), 15 exogenous variables (a;, 71, 03, 4, 7, ;s 8r,» St 8,), and 33 parameters.

(1) Model equations

Social Accounting Matrices

Nominal regular income of households: ¥,, = (W, + Woo)+(Fpy + Fp o)+ FuyM gy - (1)
Money stock held by households: AM, = AV - (Ae,, Doy the,,p,,)—(CG +CG,) -(2)

Capital gains on equities: CG, = Ap, e i -(3)
Change in wealth: AV =%, —C, +(CG, +CG,) -4
Retained earnings: Fy,; = Fy., ~ Fyy, =1 Ly, -(5)
Change in demand for loans: AL,, = p,I,, ~ F,, - Ae,,p,, - (6)
Supply of money: M, = L,+L, -(7
Rate of interest on money deposits: 7, =7, -(8)

Firms’ Behavioural Equations

Prices of goods: p, =(1+6,))we, -9
Demand for labour: N, ; = e, - (10)
Nominal labour wage: W, =wN_, -(11)
Actual real output: S;=C,/ p, -(12.1)
S, =848, =1, +1, -(12.2)
Full-capacity output: S, =K, ,/0,_, -(13)
Standard sales: S} =u/S,,, | -(14)
Costing margins: 6, =r’o a,u; /au (us —r c,) -(15.1)
6, =ryo,/u;, ~ro, ‘ : -(15.2)
Nominal wage rate: w=(1+g,, Wy -(16)

Growth rate of nominal wage rates: g, = 4, (Fey = Twey) 1 - (17)
Expected Inflation: z° =7, -(18)
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Inflation: 7z = Ap, / p,_,, -(19)

Target rate of profit sought by a trade union: r} = 7' ~ (1) - (20)
Rate of Change in employment: g,, =AN, /N, _, -(21)
Target rate of return sought by firms: »/ =7/ +m,_, - (22)
Actual target rate of return: 7, =y} +(1~y)r; - (23)
Total profits: F; = m,p,S, -(24)
Rate of capacity utilization: u, =S, /S, -(25)

Profit rate: 7, = Fy, /(p,) K1) ' - (26)
Investment: 1,, = AK, = g,k -(27)
Rate of capital accumulation:

8i =Vio t ¥l oty = Vilienlicony ¥ ¥a @iy — D + Viahicry + 7is8rury - (28)

i-1

Rate of cash flow: 7., = Fy,, /(p, K, ) -(29)
Debt ratio: [, = L,, /(p,K;) - (30)
Tobin’s g ratio: g, = (L, + p, e, ) (p,K,) -(31)
Labour productivity: 7, = (1+g,,)T;_,, -(32)
Technical progress: g, =8+, 8wy T8 8- -(33)
Dividends distributed to households: By =0 =5, ) Fr iy~ T Lesay) - (34
Total equities: e,, =(1+g,, )8, i) -(35)
Rate of growth of equities: g,, =3, - (36.1)

8e2 = ety T O oty ~Toreny) - (36.2)

Households’ Behavioural Equations

Consumption expenditure: C, =a,W* +a,FI° + aV -(37)
Expected wage income: W° =(1+ 8y Wity +Wenny) -(38)
Expected financial income: FI® = (1+ 8y Fp iy ¥ Fp oty FruayMuy) - (39)
Growth rate of regular income: g, =AY, 1Yy - (40)
Portfolio choices of households:

MGIV® = Ay + Ay, —A’IZre,l(-l) "'313’},2(4) + 4, (¥, (V)

pee,le;,l 1V = Aoy — Aty + /122’},1(-1) "1‘23’},2(—1) =Y, V) - (41)

Pee,ze;,z 1V® =2~ 231 _2'32re,1(-—1) + '?33’},2(-1) =2, V) -(42)
Rate of return on equities: r,, =(F,, +CG)H/I Dei-naicny) - (43)
Expected regular income of households: ¥ = (1+ g;(_l) ) - (44)
Expected households’ wealth: V* =Y, —C, +(CG + CG;) + Viy -(45)
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Expected capital gains: CG{ = (1+ g,,,)CG, _,, - (46)

Equilibrium Equations

Labour market: N,, = N,, - (47)

Consumption good market: C, =C, - (48)

Investment good market: I, =1, - (49)

Labour market: L, =L, - (50)

Equity market: ¢,, = ¢, -(51)
Pei=P.€/ e, -(52)

(2) Exogenous variables and parameters

Exogenous variables

Propensity to consume: @, = 0.85 (0.87 for its experiment), a; = 0.1, a3 = 0.004
Firms’ propensity to save out of net profits: sz = 0.6, 5,2 =0.6
Growth rate of equities: g,=0.01 (0.013 for its experiment)

Rate of interest on loans: ;= 0.0275 (0.0285 for its experiment)
Ratio of capital-output: o; = 4 (3.8 for its experiment), o, = 6.9 (6.6 for its experiment)

Standard rate of capacity utilization: u = 0.85, u,=0.85
Autonomous term of target rate of return: 7* = 0.04, r; =0.05

~ Autonomous growth rate of labour productivity: _
8r,=0.01 (0.011 for its experiment), 8r,=0.01(0.011 for its experiment)

' Parameter Values

Investment function:
10 = 0.025, y11=0.39, y12=0.32, y13= 0.017, ;4= 0.040, 715 = 0.1
720 = 0.025, y5;=0.45, y22= 0.40, y23= 0.020, 24 = 0.045, y25 =0.1
Households’ portfolio choices function:
lzo = 0.3, /121 = 0.01, /122 =0.1 1, /123 = 0.1, /124 =0.01
/130 = 0.3, /131 = 0.01, /132 = 0.1, 133 =0.1 1, )»34 =0.01
Equity growth rate function: § = 0.1
Nominal wage growth rate function: g; = 0.7, u, = 0.9
Target rate of return function: ¢ = 0.1, 7= 0.03
Actual target rate of return function: y = 0.8 (0.75 for its experiment)
Technical progress function: ¢; = 0.01 ¢, = 0.1
Central Bank’s reaction function: &= 0.04
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CHAPTER 4
INFLATION, WAGES AND CAPACITY UTILIZATION:
A HORIZONTAL PHILLIPS CURVE?

4.1 INTRODUCTION

Since the pioneering work of A.W. Phillips (1958), numerous theoretical and empirical
studies on the relationship between inflation and economic activity have been performed,
and strong beliefs have been established in this process. According to common wisdom,
there exists a unique long-term rate of unemployment that does not lead to accelerating
inflation, whereas inflation is a result of the deviation of aggregate demand from potential
output. Given this belief that the economy tends to gravitate towards its natural rate
determined by supply-side factors, demand-side elements have been considered only as
disturbance terms that make an economy unstable. Based on this, austerity policy has
become the single remedy to achieve stable, low inflation.

In the second half of the 1990s, however, economists faced new economic
phenomena, low inflation and low unemployment, which were hard to explain through
the natural rate hypothesis. Many economists tried to attribute these phenomena to the
tise of a ‘New Economy’ driven by high-tech innovations, with sluggish wage
adjustments (for instance, Ball and Moffitt, 2001). However, even though the glorious
‘New Economy’ was eclipsed as soon as the new millennium began low inflation has
been preserved and rates of unemployment have remained relatively low in several
developed countries, including the U.S. and Canada. Some economists, the so-called New
Consensus authors, argue that fine-tuning monetary iaolicy with inflation targeting has

helped to achieve low inflation and relatively stable unemployment rates. According to
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them, price stability and low inflation can be achieved by using fhe interest rate as an
operational policy instrument. These achievements in turn stabilize and spur economic
performance, because they reduce future uncertainty (Dodge, 2005; Freedman, 2001).
Their argument is not dissimilar from the natural rate of unemployment hypothesis;
indeed it is based on the latter, allowing for a time-varying hatural rate. In this sense, the
New Consensus is only ‘old wine in a new bottle’ (Lavoie, 2004, p. 16).

In Canada, however, stable inflation behaviour was also observed during the
1980s before inflation targeting policy was introduced in the early 1990s, even though the
rates of capacity utilization, which usually capture the state of aggregate demand, varied
considerably over that period. In recent years, furthermore, some post-Keynesian authors
argue that the Phillips curve is nearly horizontal over large ranges of unemployment or
capacity utilization rates (Arestis and Sawyer, 2005; Hein, 2002; Kriesler and Lavoie,
forthcoming; Palacio-Vera, 2005), and several empirical studies confirm this argument
(Driscoll and Holden, 2004; Barnes and Olivei, 2003; Eisner, 1996; Filardo, 1998). It
implies that inflation is rarely affected by the level of unemployment, capacity utilization
and output gaps, except for unusual periods such as severe economic recessions or
prevailing supply-side shocks. Thus, there may be multiple equilibrium rates of
unemployment. |

This chapter explores an alternative explanation of inflation behaviour within the
post-Keynesian perspective and shows the existence of Phillips curves with a horizontal
range. Contrary to mainstream arguments, employment, money wages and prices are
governed by different determination mechanisms, although those are interdependently

tied in macroeconomic dynamics. In particular, as Hein (2002), Seccareccia (1991) and
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Wilkinson (2000) emphasize, institutional arrangements and coordination between trade
unions aﬁd entrepreneurs may play crucial roles in wage and price setting. If
distributional claims bet§veen labour and entrepreneurs are relatively stable, we might
expect a horizontal Phillips curve over large ranges of output and unemployment. In line
with this argument, we examine the true shape of the Phillips curve, using Canadian data
for the period 1972-2000. When observing inflation behaviour in Canada, we find that
there is no strong trade-off between inflation and capacity utilization, and that low
inflation since the 1990s may not be a result of inflation targeting policy. Furthermore,
examining empirical models with thresholds, we also see that the coefficient estimates of
capacity utilization in the Phillips curve are statistically insignificant or smaller within
large ranges of capacity utilization than those obtained outside these ranges and in the
model specification without thresholds.

The chapter consists of the following sections. The next section reviews the
natural rate of unemployment hypothesis and the New Consensus. In the third section, we
suggest an alternative explanation about inflation behaviour, and argue that there could
exist large ranges of capacity utilization where inflation is constant. The fourth section
explores inflation behaviour in Canada over the last three decades, and the fifth section
estimates the Phillips curve with reduced forms, using Canadian data. The last section is a

‘summary and conclusion.
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4.2 NATURAL RATE OF UNEMPLOYMENT HYPOTHESES

4.2.1 Original Phillips Curve

In his paper published in 1958, A.W. Phillips explores the empirical relationship between
the rate of increase in money wages and the rate of unemployment. He finds that there
existed a trade-off between wage inflation and unemployment in long-term series of the
U.K.,, thereby giving rise to the so-called downward-sloping Phillips curve. Although he
was not the first author to describe this relationship,' his empirical evidence triggered
numerous theoretical and policy debates during the last half century.?

The original Phillips curve reveals three essential characteristics. First of all, the
Phillips curve shows the relationship between nominal and real vériables, where the main
céusality runs from the real side to nominal variables. Second, the Phillips curve
emphasizes demand-push inflation: as aggregate demand goes up, excess demand for
labour by firms makes the labour market tight and leads to upward pressures on money
wage rates. Third, the original Phillips curve represents a non-linear convex shape. In
periods of low unemployment, changes in unemployment are associated with larger
changes in wage inflation, whereas its impact lessens under high unemployment because
of the money wage resistance of labour.

In fact, as pointed out by Sawyer (1987), the original Phillips curve has a weak
theoretical foundation, and hence has evoked various interpretations. The dominant point

of view on the Phillips curve was established with its conversion into a price inflation-

! The historical origin of the Phillips curve dates back to Fisher’s article published at International Labour
Review in 1926 (Donner and McCallum, 1972).

2 The Phillips curve became attractive to many macroeconomists because it seemed not only to pose an
issue about policy choices, but also to fill in a missing equation for determinants of prices and wages in the
Keynesian macroeconomic model (Trevithick, 1992, p. 125).
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unemployment relation, which was made by Samuelson and Solow (1960).> While
assuming pricing with a constant mark-up over unit labour costs, this conversion is quite
straightforward, and it has provided two implications for monetary policies. On the one
hand, if this relation is stable over time, monetary authorities have a ‘menu for policy
choice’ between inflation and unemployment, i.e., demand nianagement strategies, in the
short-term. But since both indexes indicate social costs in an economy, it implies that
there is no ‘free lunch’. On the other hand, matching price inflation to demand pressures
has reinforced the belief that expansionary monetary policies could matter, because price
instability or high inflation would increase economy-wide uncertainty, and hence have

negative impacts on economic activity.

4.2.2 Natural Rate of Unemployment Hypotheses
In the 1970s, however, economic recession with rising inflation and high unemployment
led to skepticism about the original Phillips curve and the dominance of monetarism with
the concept of the natural rate of unemployment (NRU). Friedman (1968, p. 8) defines
the NRU as ‘the level that would be ground out by the Walrasian system of general
equilibrium equations, provided there is imbedded in them the actual structural -
characteristics of the labor and commodity markets’.

According to this hypothesis, the trade-off relationship between inflation and
unemployment could survive only in the short term due to imperfect information, and it

would disappear in the long term, as economic agents gradually revise their expectations

* Samuelson and Solow try to conciliate demand-pull inflation and cost-push inflation in a neo-classical
synthesis framework: ‘movements along the Phillips curve might be dubbed standard demand-pull, and
shift of the Phillips curve might represent the institutional changes on which cost-push theories rest’ (1960,
p. 189).
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of inflation. NRU authors assume that workers would be concerned about the level of real
wages, rather than money wages. An expansionary monetary policy, for instance a
permanent increase in the money supply, could have positive impacts in the short term
because of temporary money illusion. But once workers recognize no change in their real
wages so that they adjust their expectations, these positive .impacts will go away and
unemployment will be pushed back towards its natural rate, that is, the level of full
employment, which is determined by the demand for and the supply of labour in terms of
real wages. Eventually, a level of unemployment below the natural rate could be obtained
only by ever-accelerating inflation, the so-called accelerationist hypothesis, and hence
there only exists a trade-off relationship between the rate of increase in inflation and the
rate of unemployment (Friedman, 1976, p. 227). In the end, the long-run Phillips curve is
vertical at the natural rate of unemployment (the expectations-augmented Phillips curve),
if monetary authorities are unwilling to accept accelerating inflation. Therefore, ‘inflation
is always and everywhere a monetary phenomenon’, and it identifies an adjustment
mechanism for the economy to reach its equilibrium level.

A similar concept to the natural rate of unemployment, the non-accelerating
inflation rate of unemployment (NAIRU), was suggested by Modigliani and Papademos
(1975). It has been envisaged as an attempt to reconcile new Keynesian and monetarist
theories.* According to Modigliani and Papademos (1975, p. 142), the NAIRU is defined
‘as a rate such that, as long as unemployment is above it, inflation can be expected to

decline’, and vice versa. For example, the low level of unemployment tends to intensify

*In fact, Modigliani and Papademos (1975) insisted that the existence of NAIRU ‘is implied by both the
“vertical” and the “nonvertical” schools of the Phillips curve’ (p. 142), and the NAIRU is determined by a
vertical Phillips curve while the rate of inflation is determined by the intersection of vertical and
downward-slope Phillips curves (pp. 145-146). o
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wage pressures with the tight labour market, and hence it will raise money wages. Firms
will fully, or partially, pass higher unit costs due to increased wages to prices of their
products, which cause price inflation. This price inflation, in turn, will induce labour’s
demand for higher money wages in the next round of wage bargaining. This process will
eventually generate accelerating inflation. In this case, accelerating inflation is halted
only if unemployment goes back to the level of the NAIRU. As Layard et al. (1991)
argue, therefore, ‘unemployment is the mechanism which ensures that the claims on the
national output are compatible’ (p. 13), and accelerating inflation always occurs because
‘too high real wages are desired at given unemployment” (p. 19). Thus, a wage pressure is
an ultimate cause of both larger unemployment and higher inflation.’

The non-accelerating inflation rate of capacity utilization (NAICU), also
sometimes called thev stable-inflation rate of capacity utilization (SIRCU), is a
modification of the NAIRU which was suggested by McElhattan (1978). This hypothesis
is based on the close correlation between the rate of unemployment and the rate of
capacity utilization. Since more intensive use of plants leads to more intensive utilization
of labour, an increase in capacity utilization rates results in lower unemployment rates.
Thus, if one follows the natural ratev hypothesis, there could exist a natural rate of
capacity utilization that corresponds to the natural rate of unemployment. The deviation
of the actual rate of capacity utilization from the natural (or normal) rate could cause
accelerating or decelerating inflation rates. In line with this argument, most economists

agree that both unemployment rates and capacity utilization rates are inflation indicators.

® The concept of unemployment as adjustment mechanism could also be found in Lipsey’s interpretation of
the original Phillips curve, based on the disequilibrium labour market. See Trevithck (1992), pp. 128-130.
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Some economists and central bankers, however, believe that capacity utilization is
a more informative indicator of inflation than the unemployment rate. Franz and Gordon
(1993, pp. 720-721) argue that when there is ‘hysteresis in unemployment, inflation
dépends on the rate of change of unemployment (or employment), so that the NAIRU
tends to tag ‘along in the wage of the actual unemployment rate’. This implies that using
estimated unemployment gaps might be inappropriate in reflecting demand pressure. On
the contrary, the NAICU is.relatively stable over time and hence capacity gaps could be a
good indicator of inflationary pressures, with less of a bias. In addition, capacity
utilization could affect inflation through two simultaneous dynamic equations, the wage
equation and the price equation. Hence, even when the correlation between capacity
utilization rates and unemployment rates is weak, éapacity gaps could cause inflation
with pro-cyclical mark-ups (McElhattan, 1985, p. 47). For instance, higher rates of
capacity utilization tend to increase mark-ups and prices, reflecting aggregate-demand
pressures, which might trigger a price-wage spiral. The proponents of the NAICU find
empirical evidence that the capacity utilization rate is the better indicator of inflation than
the unemployment rate, and thus it may Be a more reliable guide for monetary policies. In
the following sections 4.3 to 4.5, we will focus on the relationship between inflation and
capacity utilization.

Although there may exist a slight difference between the NRU and the NAIRU
(or the NAICU), both hypothéses claim that the deviation of unemployment levels from

the natural or equilibrium level will inevitably lead to accelerating inflation.’ In other

% The difference between the NRU and the NAIRU is found in the causal relationship between inflation and
unemployment (Espinosa-Vega and Russell, 1997, p. 12). While monetarists argue that the level of
unemployment is basically determined by supply and demand in the labour market and inflation is caused
by an increase in money supply, authors endorsing the NAIRU insist that the level of unemployment
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words, demand-management policies are self-defeating. Therefore, both hypotheses share
the stance that the long-term rate of unemployment is independent of the rate of long-

term inflation.

4.2.3 New Consensus and monetary policy

While the original natural rate of unemployment hypotheses was built on the belief that
money supply could be‘ controlled by the central bank, today some New Keynesians and
most central bankers following the New Consensus recognize the fact that monetary
authorities cannot control the quantity of money; they also admit the validity of the
theory of endogenous money with exogenous interest rates (Taylor, 2000; Romer, 2000),
a view which has already been advocated by post-Keynesians for decades.

In the world of endogenous mbney, there are no real balance effects to bring the
economy back to its natural rate of unemployment. In fact, the new consensus combines
the NAIRU hypothesis with Wicksell’s natural rate of interest hypothesis.” Wicksell
(1898, p. 102) defines the natural rate of interest as the rate ‘determined by supply and
demand if no use were made of money and all lending were effected in the form of real.
capital goods’, which ‘tends neither to raise nor to lower’ because it reflects the
productivity of capital. When the market rate of interest determined in the banking
system is lower than the natural rate, it leads to credit or money expansion and economic
boom so that prices and wages will begin to rise, assuming full employment. On the other

hand, when the market rate is above the natural rate, there will exist decreasing prices and

determines wage and price inflation, and usually they do not identify the NAIRU with the balance of the
labour market.

” While Friedman’s NRU concept was to parallel Wicksell’s concept of natural rate of interest (Friedman,
1977, p. 15), with the advance of new consensus, the latter was restored by replacing the former
(Seccareccia, 1998).
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wages. Eventually, inflation is caused by the discrepancy between the two interest rates,
and hence if the central bank can adjust market rates towards the natural rate determined

by the supply side, inflation could be controlled by the monetary authorities.

In line with Wicksellians, the New Consensus is characterized as follows (Taylor,
2000; Romer, 2000; Rochon, 2004): potential output is determined by a given production
function, that is, from supply-side factors; there is no long-term trade-off between
inﬂatién and economic activity, and hence the long-term Phillips curve is vertical; there
exists a short-term trade-off between inflation and economic activity, which results from
the deviation of aggregate demand from potential output; the rate of interest, at least the
short-term rate, is set by the central bank which follows a specific monetary policy rule;
there is the natural rate of interest determined by the forces of productivity and thrift.

The first three features correspond to the concept of the NAIRU, while the fourth
and fifth describe the central bank’s feedback rule, the so-called Taylor Rule, as its
strategy for inflation targeting. For the latter, New Consensus éuthors assume that actual
output (and hence output gaps) are associated negatively with real interest rates, and that
the monetary authorities could achieve a low target rate of inflation via very short-term
interest rates set by the central bank such as the overnight rate in Canada and the federal
funds rate in the United States. It implies that the central bank should adjust nominal
interest rates in order to achieve a target rate of inflation.® The monetary policy rule

suggested by Taylor (1993) can be written as

¥ In this sense, paradoxically, we may say the endogeneity of exogenous interest rates. However, it should
be distinguished from the conventional concept of endogenous interest rates. Whereas the latter describes
that an interest rate is determined by the balance of some economic forces such as demand for and supply
of funds, the former illustrates that it is a result of the central bank’s strategy or policy choice.
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Figure 4.1 Monetary policy transmission mechanism: the Bank of Canada
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Notes: Clinton (2006) and Longworth (2000, p. 38), reproduced with small modification.

i=r"+r+b(m-n)+5H(-F)
where i is the nominal rate of interest, 7" is the equilibrium (or normal) rate of real

interest, 7 is the actual inflation, 7’ is the targeted inflation rate, y is the real GDP, ¥ is
the estimated potential real GDP, (y-¥) is the output gap, and &; and &, are the reaction

coefficients, whose values are suggested to be 0.5 respectively. With this interest rate
policy rule, the central bank is supposed that it knows the normal rate of real interest.
Then, how can the interest rate policy successfully achieve an inflation target?
Figure 4.1 shows the monetary policy transmission mechanism that the Canadian central
bankers probably conceptualize. The chain (1) describes the IS-curve, the chain (2) states
the short-term Phillips curve, and the chain (3) reflects the central bank’s feedback
reaction to economic activity. If this monetary transmission mechanism is working in the
real world, and if reaction coefficients in each chain are accurately estimated, the target
rate of inflation might be achieved by the central bank’s manipulation of the interest rate,

‘while minimizing the short-term deviation of actual output from potential output. This
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implies that stabilizing inflation also stabilizes the output gap. Even in the short run,
therefore, the central bank could achieve two goals, stabilizing inflation and the output
gap, by adopting monetary policies like the Taylor rule.

Why is the Jow inflation target beneficial for the economy? New Consensus
proponents argue that since price instability or high inflation increases economic
uncertainty, it will distort relative prices and economic decisions such as firms’
investment and households’ consumption, and hence have negative impacts on overall

economic activity.

4.2.4 Critique of the NAIRU and the New Consensus
Above all, natural rate of unemployment hypotheses are based on an equilibrium theory
of the labour market, in which the level of employment is associated only with a real
wage rate. For a given labour supply curve, both the level of employment and the réal
wage rate are determined by a downward-sloping marginal product schedule of labour
which in turn is set by a specific production function. Here, if there exists a real wage
pressure or an upward shift of the labour supply curve, it will result in a higher NAIRU
(Layard et al., 1991, p. 19). Thus, the determinants of the natural rate of unemployment
come from supply-side factors such as population growth and technical progress, and
both the equilibrium unemployment rate and the equilibrium real wage rate are
simultaneously determined. In this circumstance, inflation is caused by demand-side
pressures.

Post-Keynesians, however, believe that employment, money wages and prices

(hence real wages) are respectively determined by different mechanisms (Eichner and
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Kregel, 1975; Piore, 1978). The level of employment depends on aggregate demand,
- rather than real wages: the ‘volume of employment is uniquely correlated with the
volume of effective demand’ (Keynes, 1936, p. 260). Most post-Keynesians assert that
aggregate demand plays a crucial role in determining the level of employment even in the
long period. The current level of aggregate demand affects investment decisions of firms
so that there would likely exist ‘cumulative causation’ between technical progress and
capital accumulation (Kaldor, 1957; 1961), and hence persistent effects on employment.’
Also, a change in aggregate demand has an impact on the absolute level of the éapital
stock, i.e., aggregate supply capacity. Thus, when estimates of output gaps depend on
capacity utilization gaps, the level of unemployment will not be restored to the level of
NAIRU given ex ante, even though actual output converges towards potential output
(Kriesler and Lavoie, forthcoming). This implies that there exists path dependency in the
economy: the future level of employment depends on current economic activity as well as
the path taken in the transitory process, so that the equilibrium rate of unemployment is
not independeﬁt of short-term positions. Hence, the NAIRU does not exist as a unique
point, or it follows at best the actual rate of unemployment (Arestis and Sawyer, 2005, p.
968-969). In this case, ‘the goods market dominates the labor market even in the long
run’, in contrast to the NAIRU hypothesis (Stockhammer, 2004, p. 75).

In The General Theory, Keynes (1936) asserts that a ‘situation where labour
stipulates (within limits) for a money-wage rather than a real wage ... is the normal case’
(p. 9), and ‘[in] actual experience the wage;unit does not change continuously in terms of
money in response to every small change in effective demand; but discontinuously. These

points of discontinuity are determined by the psychology of the workers and the policies

? See Chapter 3.
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of employers and trade unions’ (p. 301). This implies that in the monetary production
economy, employment contracts are made in terms of money wages, and money wages
may not be necessarily tied to the level of unemployment (Davidson, 1994, pp. 17-18).

In the post-Keynesian perspective, money vwages are affected by historical,
sociological, and psychological pay norms such as fair relative wages and fair income
distribution, as well as previous inflation (Lavoie, 1992, chapter 7; Piore, 1973;
Seccareccia, 1991; Wood, 1978). The degree of cooperation between trade unions and
entrepreneurs may also be an important factor in the determination of wages (Hein, 2002;
Traxler, 1999). Thus, as Eichner (1987, p. 584) pointed out, money wages are likely to be
‘determined sociopolitically rather than in any market’, depending on the historical
‘outcome of social processes based on some dynamic other than an economic one’. In
fact, using disaggregated data from Australia, Fry and Webster (2006) find empirical
evidence that the major determinants of money wages are other workers’ wages in both
the same and different occupations across industries, but not occupation-specific
unemployment rates. Furthermore, even if a labour demand curve represents the marginal
product of labour, as marginalists argue, it may not have a downward slope. As accepted
by most post-Keynesian, rather it would be nearly horizontal at a given wage rate with a
relatively constant» unit cost.'® This indicates that money wages would not be set by
supply and demand for labour, but by social norms and bargaining power between labour
and entrepreneurs, somewhat independent of the level of employment.

On the other hand, a real wage rate is associated with pricihg as a distributional

variable. Keynes (1936, p. 14), in fact, argues the ‘general level of real wages depends on

" In their interview with 200 executives working in U.S. enterprises, Blinder et al. (1998, p. 218) find that
about 89% of respondents indicated that marginal costs are constant, decline, or discretely jump-up as
output rises. This implies that in fact the marginal product of labour may not slope downward.
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the other forces’, rather than money wage bargains. In the oligopolistic economy, prices
are set by firms on the basis of cost-plus pricing, whereas those do not clear products
markets because costing margins are added ex ante before costs and demand conditions
are known (Lavoie, 2001b, p. 22; Lee, 1998, p. 10). Firms have power to pass along
rising money wages fully or partly into prices so that real wages rely on the size of
costing margins set by firms, which in turn depends on their market power.!! Even in this
case, however, prices may not be sensitive to changes in demand as long as money wages
do not rise with economic expansion, because firms may adopt a constant costing margin
when - capacity utilization lies within some ranges. Thus, there may be no strong
relationship between real wages and economic activity (King, 2001, p. 71).

Meanwhile, a single objective of monetary policy of the New Consensus is to
achieve an inflation target through variations in the short-term interest rate. Inflation
targeting, however, does not have strong theoretical foundations. In fact, neither the NRU
nor the NAIRU provides answers about which level of inflation is optimal. In these
theories, the crux of matter is the volatility of inﬂation, not the level of inflation.
Friedman (1977) claims ‘what matters is not inflation per se, but unanticipated inflation’
(p. 15) so that if ‘inflation is steady or at least no more variable at a high rate than at a
low ... [then] relative price adjustments are the same with a 20 per cent inflation as with
a zero inflation ... [and] there are no obstacles to indexing of contracts’ (p. 24). Although
he believes that higher inflation is likely to be associated with more variability‘during the

transition process (1977, p.25), when inflation tends to be stable at an acceptable rate, say

"' In this sense, wage bargaining power can affect the determination of real wages, when conmdered with
the degree of competitive pressures (Kalecki, 1971, p. 161).
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4% or 6%, it is doubtful whether austerity monetary policies to combat inflation are
desirable.

The other critique, a more crucial one, relates to the belief of the New Consensus
that inflation can be tamed by interest rate chénges. The monetary transmission
mechanism through changes in interest rates may be asymmetrical, depending on
economic states (Kriesler and Lavoie, forthcoming). In an economic boom, an increase in
interest rates could impede investment because of rising debt burdens, and thus make
economic growth sluggish. In times of economic recession, however, lower interest rates
might not contribute to economic recovery because a decrease in borrowing costs is
unlikely to increase investment unless firms change their expectations of future demand
for their products. Instead, since increasing interest rates push up unit costs, an austerity
monetary policy could cause rising inflation rates in the short term, and thus inflationary
pressures during expansionary periods might be a result of monetary policies, rather than
positive output gaps. Furthermore, when inﬂationary pressures are caused by supply-side

shocks, low inflation policies could result in much larger sacrifice ratios.

4.3 AN ALTERNATIVE EXPLANATION OF INFLATION BEHAVIOUR

Over recent years, some post-Keynesians have claimed that inflation may not be
associated positively with economic activity, for instance when capacity utilization rises.
It implies that the Phillips curve could be depicted as a horizontal line for some ranges of
capacity utilization rates and unemployment rates (Arestis and Sawyer, 2005; Hein, 2002;
Kriesler and Lavoie, forthcoming; Palacio-Vera, 2005). Above all, this argument is based

on the fact that ‘cost pressures will remain constant over a large range of capacity
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utilization, as long as commodity prices can be held down’ (Kriesler and Lavoie,
forthcoming), assuming constant labour productivity and price mark-ups. In relation to
this argument, several questions arise: in some ranges of capacity utilization, is the rate of
increase in money wages stable in spite of a change in the level of unemployment? Are
price mark-ups constant, independent of aggregate demand states? And, what happens as
labour productivity changes over time?

These issues are certainly associated with wage bargaining and the pricing
.behaviour of firms, that is, it is tied to the issue of whether a change in economic activity
has an impact on the distributional claims of each class over national income. If
distributionalrclaims between labour and entrepreneurs are relatively stable over time, we

may expect a horizontal Phillips curve for large ranges of output and unemployment.

4.3.1 Wage Determinatién
In neoclassical theory, wages are determined by the demand for and the supply of labour
that reflect the decreasing returns to labour and the disutility of work respectively.
Furthermore, what is determined in the labour market is a real wage, rather than a money
wage, which is equal to the marginal product of labour. The effect of wage bargaining
power is neglected and institutional factors play no crucial role in the determination of
wages.

In the monetary production economy, however, employment contracts are made
in terms of money wages. Wages are not determined by the forces of demand and supply.
On the contrary, historical pay norms and the bargaining power of trade unions are

crucial determinants of money wages. As Kaldor (1996, p. 89) and Hicks (1974, pp. 64-
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65; 1975, pp. 4-5) point out, trade unions may claim an increase in money wages,
considering their own relative wages, the historically attained standard of living and the
realized profits or proﬁt shares.'?

Workers may be concerned with fair treatment and strongly resist worse treatment
than identical workers elsewhere (Keynes, 1936, p. 14)."® Thus, the larger discrepancy of
- relative wages in an economy is likely to cause higher wage inflation. However, if
collective wage bargaining is well-established or wage increases attained in several key
industries provide a reference to trade unions of other industries (for example, ‘pattern
bargaining’ where the pattern set by a target settlement in an industry provides trade
unions with the goal of subsequent wage contracts in other industries), then the average
rate of wage inflation will tend to gravitate around that obtained by wage leaders, even
| though there still exists a wage hierarchy across industries (Lavoie, 1992, p. 384)."

Assuming proportional changes of wages in the economy, the main determinants
of wage inflation are related to real wage resistance and claims over income shares. In
fact, whereas these norms are associated closely with conflicting-claims over income
distribution, what is determined in wage bargaining is the level of money wages, but not
the level of real wages or prices. This circumstance would lead for trade unions to claim

roughly the desired level of money wages, depending on historical, social conventions

and self-experiences, as long as continuously rising profit shares are not observed.

2 The first norm is associated with the wage-wage spiral and the second and third with the wage-price
spiral,

1;)According to Fry and Webster (2006), the norm of relative wage fairness refers the average wages in the
same occupation across different industries (horizontal relative wage fairness) as well as in the different
occupations in the same industries (vertical relative wage fairness).

" The difference of wage rates, the so-called wage contours, define relationships between labour and
management and between one group of workers and another (Piore, 1978, p. 6).
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As a result, it may be reasonable to assume that in the bargaining process, trade
unions put a claim for the level of money wages, on the basis of the level of real wages

attained in the past and the wage aspirations. In this case, the target rate of increase in

money wages sought by trade unions g’ can be written as

gu =74 +¢ —(1)
where 7 is the price inflation and & reflects the money wage growth aspirations of trade
unions caused by factors such as changes in profit shares, which capture labour
productivity growth and social conventions in wage bargaining. Equation (1) implies that
given wage growth aspirations, previous inflation would cause current v.vag6 inflation so
that labour tries to catch up with inflation realized in the previous period.'’

At the macroeconomic level, many economists usually assume that nominal or
real wages are an increasing function of the level of employment (or unemployment)
because the tight labour market could strengthen the bargaining power of labour.
However, this relation may be obscured because of the following reasons: during a boom,
the unemployed at the margin will get jobs, and they may have little impact on the
determination of wages; wages obtained by the employed will provide a benchmark for
the newly employed; and if there are no significant salary differences, the employed may
try to stay at current jobs, rather than to search for new jobs, because they will also
consider other factors such as working conditions when choosing their jobs.

Thus, we suppose that labour’s aspirations are constant until the actual rate of
capacity utilization u arrives at around full capacity utilization uz, while it increases

above the level of u; because of the high pays for overtime work and the high degree of

15 Hess and Schweitzer (2000) and Palley (1999) find empirical evidence that price inflation have appeared
to Granger-cause wage inflation since the 1980s, but not vice-versa.
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Figure 4.2 Target rates of money wages in wage bargaining
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tightening in the labour market (Lavoie, 1992, p. 121): that is, & =&, +&u where & =0
for u<u, and & >0 for u > u,, . In this case, equation (1) can be rewritten as
Gu =T+ +Eu —(2)
Next, we simply assume that the rate of increase in money wages offered by
entreprencurs is the same as the previous-period inflation rate, whereas it decreases
during an economic recession in which capacity utilization lies below a very low degree

ur. Thus, the rate of increase in money wages offered by entrepreneurs g’ . is given as:
Bur =7 —u --(3)
where ¢ =0 for u > u; and ¢> 0 for u <u;. Figure 4.2 shows the curves of money wages

offered by trade unions and entrepreneurs in the wage inflation-capacity utilization plane.
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Figure 4.3 Wage inflation Phillips curve with constant bargaining power
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Figure 4.4 Wage inflation Phillips curve with changing bargaining power
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The actual growth rate of money wages g, is determined by the weighted

average of equation (2) and (3), that is, in the middle area of two target wage curves,

depending on the bargaining power between labour and entrepreneurs.
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8u =hgy +(1-K)g,;
=7y +kGo + (5, + )k~ plu - (4)
where k reflects the relative wage bargaining poWer of trade unions and the degree of
coordination between the two classes. If k is associated with economic activity, in
particular the acfual rate of capacity utilization, in the linear form k = ky + kju, equation
(4) is represented as follows:
8y =7+ holy + (6 + Bk, + Eoky — G+ (& + es” == (5)

Therefore, wage inflation depends on the previous rate of price inflation, the wage
aspirations and the degree of reaction of money wages to a change in capacity utilization.

If the degree of coordination between labour and entrepreneurs is high so that the
wage bargaining power is constant over changes in the rate of capacity utilization (k; =
0),' it could lead to stable wage inflation over a large range of capacity utilization rates.
Over this range, there is an inactive response of trade unions to a change in economic
activity, when the previous rate of price inflation is stable. In Figure 4.3, the wage
inflation curve is depicted as a horizontal line within the range of [u;, uz], while there is
an upward-sloping curve outside this range.

Meanwhile, if the degree of coordination betweén the two classes is low (k; > 0),
in equation (5) wage inflation is not constant any more in all ranges of capacity
utilization. Nevertheless, as shown in Figure 4.4, even in this case the effects of a change

in capacity utilization on wage inflation will be smaller within the range of [u;, u] than

16 Usually, the degree of coordination is measured by the degree of centralization of wage bargaining, for
example, Clamfors and Drifill (1988). But Traxler (1999, p. 120) argues that two concepts should be
distinguished: centralization only ‘points to the level at which agreements on wages and working
conditions are concluded’, whereas coordination ‘refers to whether and how bargaining on behalf of
distinct employee and employer groups takes place in a synchronized way’. Thus, coordination is not
necessarily equated with centralization of bargaining, and it would involve other institutional factors such
as a specific, stable pattern setting in each industry and the governability of the bargaining system.
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outside the range. It may imply that the degree of coordination is a crucial factor to bring

about stable wage inflation.

4.3.2 vPrice Determination

The process of price determination is not the same as that of wage determination, even
though the dynamics of the two processes are essentially dependent on each other
(Eichner and Kregel, 1975, p.1305). In the oligopolistic economy, the prices of products
are set by firms although they are restricted by the degree of market power, and firms
usually operate plants below full capacity in order to preserve their market shares under
uncertainty conditions. When firms face high demand for their products, they generally
adjust quantities instead of changing prices. Therefore, the prices of most manufactured
goods are ‘cost-determined’, not ‘market-determined’, whereas the prices of raw
materials tend to be ‘demand-determined’ (Kalecki, 1954, pp. 11-12). In other words,
prices are determined by the ‘administrative action’ of firms before their products are
placed on the market, and prices are not designed to clear the goods market (Meané, 1933,
p. 12).

Since our concern is to explore the poésibility of a horizontal Phillips curve within
some range of capacity utilization, in this subsection we will focus on the movement of
price inflation within the [u;, uz] range, as shown in Figures 4.2 — 4.4.

Let us first consider simple mark-up pricing, where prices depend on unit direct
(or variable) costs and the mark-up is sufficiently high to cover overhead costs. We have:

p=m-wli, ---(6)
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where p is the price level, m is the profit mark-up factor (one plus the mark-up rafe), wis
the nominal wage rate, and /, is normal labour productivity as measufed by the output-
labour ratio. Taking logarithms and differentiating both sides of equation (6), we obtain
the equation of price inflation,
T=8y+8y~8m ()

where gy, is the changing rate of price mark-ups and g;, is the normal growth rate of
labour productivity.

Substituting equation (5) into (7), we obfain the price inflation equation in a
general form as follows:

B= 7+ 8 = G+ Koy +(E + Dy + Eohy — Bl + (& + Pl — (8)

Thus, current price inflation depends on the past price inflation, the growth rate of the
mark-up, the normal growth rate of labour productivity, the growth rate of wage

aspirations (ko&), and the degree of coordination between workers and entrepreneurs.
Within the range given by [uy, uz], since & = ¢= 0, equation (8) can be written as
=7y +8n—8&m+heSo+ okt —(9)
First, we consider a case where the degree of coordination between workers and

entrepreneurs is high, that is, £; = 0. In this case, equation (9) is reduced to the following:

AT =g, —8um+ks, - (10)

Let us suppose that firms adopt a constant target mark-up, say m = m’,

corresponding to the target rate of return that is discussed in Regime 1 and 2 of Chapter

2."7 With the constant mark-up (g, = 0), a change in price inflation in equation (10)

1 This implies that firms are unwilling to change price mark-ups in reaction to demand changes within the
‘acceptable’ ranges of capacity utilization, following ‘rules of thumb’ (Dutt, 1995, p. 150). Means (1962, p.
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depends only on the discrepancy between the normal growth rate of labour productivity
and the growth rate of wage aspirations. If wage aspirations grow faster than the normal
growth rate of labour productivity, price inflation rises, and so will wage inflation via
equation (5), thus generating a typical wage-price spiral. However, when there is an
acceleration of inflation caused by excessive workers’ claims, firms are likely to become
tougher in future wage bargaihing meetings, because of competitive pressures in the
industry. This will make the growth rate of labour compensation fall towards the level of
normal labour productivity growth, as ko gets reduced. On the other hand, when the
growth rate of labour compensation is lower than the normal growth rate of labour
productivity, the competitve preséures will work in the opposite direction, and the growth
rate of wage aspirations will rise towards the normal growth rate of labour productivity.
This adjustment' process will bring the discrepancy between the growth rates of wage
aspirations and normal labour productivity down to zero, with k& = g4,. Eventually price
inflation will tend to get stabilized, so that a Phillips curve would appear to be a
horizontal line within the [uy, uz] range, as shown in Figure 4.5.'8 In this case, real wages

grow around the normal growth rate of labour productivity."®

237) argues that the ‘target rates of return and the standard operating rates to be used for pricing purposes
can remain unchanged for years and even decades’ (quoted in Vera, 2005).

** Thus the degree of coordination between workers and entrepreneurs for stable inflation would depend on
whether they arrive an agreement under which workers are compensated at the normal growth rate of
labour productivity.

In this sense, the persistency of real wages that appears with changes in effective demand would be
closely related to ‘price-cost mark-up rigidity’ (Mott, 1998, p. 264). The rigidity of real wages has also
been argued by many New Keynesians over recent years. According to Ball and Romer (1990), nominal
rigidities occur by a combination of real rigidities and frictions in nominal adjustment such as menu costs,
and the relative unresponsiveness of real wages to changes in output is essential to generate substantial
nominal rigidities. Thus, with elastic labour demand and supply due to implicit contracts and efficiency
wages, the large deviation of actual output from equilibrium output would cause only a small change in real
wages and hence low inflation. Furthermore, they insist that real rigidities could be larger when markups
are countercyclical. However, our approach is different from their argument on some points. First, for New
Keynesians, real rigidities are a result of profit maximization when a gain from adjusting real prices in
response to a change in aggregate demand is less than the cost of changing prices, whereas for post-
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Figure 4.5 Price inflation Phillips curve

Ur, Use 1 u

Note that> the realized mark-up is generally different from the price mark-up of
equation (6). By using m, = p-A,/W where mi, is the actual mark-up and 4, is the actual
labour productivity, we see that within the horizontal range of price inflation, an actual
mark-up is determined by the difference betWeen the actual growth rate of labour

productivity and growth rate of wage aspirations:

8na = 810 koS0 = 810 — &
where gn, is the growth rate of the actual mark-up and g, is the actual growth rate of
labour productivity. For a given growth rate of labour compensation, therefore, the
growth rate of the actual mark-up is positively correlated with the actual growth rate of

labour productivity. This feature has been observed in Canada at least since the 1980s,

Keynesians it hinges on the ability of firms to set markups which in turn depends on their bargaining power
and market power. Second, New Keynesians derive real rigidities on the basis of the analysis of demand
and supply, whereas our approach emphasizes a ‘rule of thumb’ where customs and conventions play a
central role. Finally, New Keynesians examine the non-neutrality of monetary policy through real-balance
effects, whereas post-Keynesians focus on the effects of interest rates on investment and the effects of
income distribution on effective demand.
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while real wages in terms of total compensation have also been growing. The above
implies that, during normal periods of economic activity, firms accept a temporary
change in ex post actual mark-ups, while they set prices on the basis of the target mérk—up
in a long-term perspective. As a result, a short-term change in the actual mark-up might
not affect firms’ pricing decisions in the following period. This could also be interpreted
as a case where workers accept small changes in wage shares in periods of stable
inflation, as long as a large shift in the long-term trend of labour productivity is not
recognized, that is as long as labour unions do not observe persistently high profit shares.
Hence, there could be a balanced range of distributional claims between classes when
wage inflation and price inflation are relatively stable. Finally, because firms and workers
might use the average actual growth rate of labour productivity as the normal growth rate
of labour productivity, the latter ténds to follow the actual growth rate so that actual
mark-ups do not keep falling or rising. Nevertheless, the level of the actual mark-up, and
that of the profit share, depend on the path of their rates of change, which have
cumulative effects, although the actual mark-up becomes stable at a certain level.

While the adjustment of the growth rate of wage aspirations towards the normal
(or long-term average) growth rate of labour productivity is simple and straightforward
for stable inflation within some range of capacity utilization, this approach tends to
ignore the effects of political and institutional factors on price determination and income
distribution. As discussed above, when k& = A, (the condition of stable inflation), a
change in actual mark-ups is explained only by the deviation of the actual growth rate of
labour productivity from the normal rate, and it abstracts from other factors that could

affect relative bargaining power. With a constant target mark-up, furthermore, a deviation
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of the growth rate of wage aspirations from the normal growth rate of labour productivity
leads to a change in price inflation which is equal to the discrepancy of the two, a feature
which seems incompatible with Canadian data. The latter usually shows wage inflation as
being more volatile than price inflation, particularly since the 1980s.2°

We now consider an alternative process to bring about stable inflation, based on a
variable price mafk-up. Firms might change price mark-ups by accommodating the
difference between the growth rate of wage aspirations and the normal growth rate of
labour productivity. In this case, a change in price mark-ups is assumed to depend on the
bargaining power in the wage setting process, either because of competitive pressures in
the industry or because of the policies conducted by government (and the central bank) to
prevent wage-price spiral inflation. This implies that even though firms adopt a target
price mark-up in a long-term perspéctive when setting the prices of new products, they
would also allow for a change in price mark-ups within some range around the target
level.

Since workers will strongly resist falling real wages achieved in the previous
periods and try to catch up with the previous inflation, the struggle between workers and
entrepreneurs over income distribution are mainly concentrated around the cumulative
benefits of rising labour productivity. Therefore, as long as there is some external
restriction in shifting cost increases onto prices, workers® bargaining power in the wage

setting process has effects on price mark-ups as well as realized mark-ups. In this case,

B of course, as we will see, this problem could be eliminated if we were to assume that firms adopt
(historic) full-cost pricing or normal-cost pricing, according to which an increase in current nominal wages
is gradually transmitted into prices so that its effect would be small. However, it still seems a strong
presumption that competitive pressures would affect only wage setting behaviour (to ensure a condition
koo = Zy), but not the firms’ pricing strategy, including the level of the price mark-up.
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the price mark-up can be represented as a function of the difference between the normal

growth rate of labour productivity and the growth rate of wage aspirations:

8n=J(&m—ke&o)s />0

If firms adopt this mark-up rule, they allow for the price mark-up to fall when the
growth rate of wage aspirations exceeds the growth rate of labour productivity (k& > 1),
and vice versa. In equation (10), hence, a difference between the normal growth rate of
labour productivity and that of wage aspirations is likely to be offset by a change in the
price mark-up, so that price inflation becomes stable relative to wage inflation. A change
in nominal wages will have less effect on prices than that in the case of the constant price
mark-up.

As in the case of a constant target mark-up, actual mark-ups are determined by the
difference between the actual growth rate of labour productivity and the growth rate of
wage aspirations. But, in contrast to the former case, since we do not require the growth
rate of wage aspirations to be equal to the normal growth rate of labour productivity for
stable inflation to occur, the degree of bargaining power in the wage setting process can
have effects on the income share of each class whilé keeping stable inflation, even though
the growth rate of wage aspirations tends to gravitate around the (average) actual growth
rate of labour productivity.

Next, let us consider a case where the wage bargaining power of labour is
positively associated with economic activity, i.e., k; > 0. In this case, within the range of
[, ur], money wages are not constant, as shown in Figure 4.4, and the price inflation
process is represented by equation (9). When firms adopt a constant target mark-up

pricing, rising money wages are instantaneously passed onto prices, which in turn feed
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into higher workers’ claims in the next wage bargaining period. As a result, a wage-price
spiral develops, and this process could stop only if the growth rate of wage aspirations is
equal to the normal growth rate of labour productivity, a situation that could only occur at
a single rate of capacity utilization. Thus, there exists a unigue rate of capacity utilization
at which inflation does not accelerate nor decelerate. This result is compatible with the
NAIRU or NAICU hypothesis.!

The response of prices to increases in money wages, however, could be small
within some range of capacity utilization because of two reasons. First, as discussed in
the case of the variable price mark-up, firms may let price mark-ups fall as money wages
rise. In fact, there may exist wage bargaining sets that are acceptable to entrepreneurs
because of matching frictions, without a change in price inflation (Hall, 2005). If a
money wage contract is made within a bargaining set, price inflation will not
instantaneously respond to workers® claim for high money wages. Within the acceptable
boundaries of profit margins, therefore, price changes can be much smaller in response to
money wage changes within some range of capacity utilization. This situation will be
reinforced when the price setting of firms is restrained by competitive pressures (Kalecki,
1971, p. 161). When a firm passes along an increase in money wages into prices, its
products become more expensive, and hence the firm may lose its market share in the
industry, particularly in an open economy. Thus, firms may hesitate to raise prices in

response to wage increases.

2! When the normal growth rate of labour productivity is measured by an average actual growth rate of
labour productivity, this result corresponds to the time-varying NAIRU or NAICU hypothesis.
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Second, instead of simple target mark-up pricing, firms might apply full-cost
pricing — a more realistic pricing formula (Lee, 1998). In line with Sylos-Labini (1984,
pp. 187-188), a modified form of full-cost pricing can be written as follows:

p=m" -UC=m"(w/A,+R+P;) - (11)
where UC = (w/4, + R + Py) is the unit cost, R is the unit cost of raw materials and Pyis
the unit cost of imported intermediates in domestic currency. By taking the differential
with respect to time and dividing by p on both sides of equation (11), we obtain:

7 =(w/a,-UCXg, — &)+ R/UC)g, + (P, /UC)g),

where gr and gpr are the inflation rates of raw materials and imported intermediate
products respectively. In this case, changes in money wages will be in part shifted onto
prices, the impact of which depends on the proportion of money wages out of total unit
costs. Furthermore, if we consider historic full-cost pricing or normal-cost pricing which
is based on unit costs at the normal or trend output level, then an increase in current
money wages will havé much smaller effects on price changes (Coutts et al., 1978,
chapter 3).%

To conclude, if a Phillips curve is nearly horizontal within some range of capacity
utilization as in Figure 4.5, several important implications can be obviously derived. First,
there exists a large range of NAIRU or NAICU, and hence the point estimate of the
NAIRU is useless for monetary policy. Monetary authorities need only to estimate the
range of economic activity with no inflationary pressures and monitor whether an

economy moves outside that range, while setting interest rates as a variable of income

% For these pricing formula, see Godley and Lavoie (2007, chapter 8).
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distribution.® Second, the rate of capacity utilization or the rate of unemployment is
determined by the level of effective demand, rather than by supply—side factors. Therefore,
expansionary fiscal and monetary policies could allow the economy to achieve higher
employment and growth, without inflationary pressures, as long as the economy remains
within the intermediate range. Third, the shift of a regime could occur outside the [uy, uy]
range. For example, when an economy is at point A in Figure 4.3, the growth rate of
wage aspirations falls below the normal growth rate of labour productivity (ko&) < g1s),
assuming a constant price mark-up. As a result, the rate of inflation will decrease (point
A in Figure 4.5), which in turn feeds into lower wage inflation. Thus, during a severe
recession, the Phillips curve will shift downward until the economy returns back within
the [ug, us] range. Once the economy recovers and settles down on the flat part of the
Phillips curve, inflation will tend to get stabilized around a rate which is lower than the
one existing before the reqession. As we will see in the next section, these regime shifts
have taken place in Canada during the economic recessions of the early 1980s and early

1990s.

4.4 THE CANADIAN EXPERIENCE: 1973-2000

For the last three decades, monetary policies in Canada have been changed several times.
Inflation that skyrocketed in the 1970s led the Bank of Canada seriously to consider price
stability or low inflation as a monetary policy objective, instead of the stability of the
exchange rate. Between 1975 and 1981, the Bank adopted M1 targeting, following the

argument of monetarists. This policy, however, ended in a failure with persistent high

2 For discussions on the fair rate of interest, see Lavoie and Seccareccia (1999), Pasinetti (1981, ch. 8) and
Smithin (2004).
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inflation rates even when M1 had been laid within its target range. The Bank tried to find
broader measures of money supply, but eventually acknowledged the fact that controlling
money supply was impossible,

From 1982 to 1991, the Bank carried out monetary policy based on “price stability
as the longer-term goal and inflation containment as the shorter-term goal, but without
intermediate targets’ (Thiessen, 1998, p. 417; emphasis added). Price stability as a single
objective for the Bank’s monetary policy was established by John Crow, the former Bank
of Canada Governor, in his Eric J. Hanson Memorial Lecture in 1988.2* In February 1991,
the Bank finally announced inflation targets as an ultimate goal: 3% by the end of 1992
and 2% by the end of 1995. Rather than a point target rate, in December 1993, the Bank
allowed a target range of inflation rate, 1% to 3% after 1995.

Then, did these changes in monetary policies éffect inflation behaviour? Did the
inflation targeting policy result in stable inflation? Did the NRU and the NAIRU (or the
non-accelerating inflation rate of capacity utilization, NAICU) survive in Canada? The
answer is at best skeptical, once we see inflation movements during the last three decades.

Figure 4.6 shows the relationship betwéen inflation and capacity ufilization, as
annual averages, in Canada over 1973-2000:% inflation was measured by the consumer
price index (CPI), the consumer price index excluding the eight most volatile componenfs
(CPIX), the GDP deflator (DFL), and total compensation for labour per hour (WI).2 Here,

we find two remarkable features in the relationship: there existed regime shifts in the

*In fact, he preferred an objective of price stability policy to that of low inflation: ‘a [low] steady inflation
is ultimately not credible. To my mind, the only realistic policy ... is to work towards price stability’ (Crow,
1988, p. 5).

% Some economists argue that capacity utilization is a better indicator of future inflation pressures, because
the rate of unemployment may be characterized by hysteresis.

% For the source of data, see Appendix.
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early 1980s and in the early 1990s, on the one hand, and inflation rates were relatively
stable in large ranges of capacity utilization in two sub-samples, 1983-1991 and 1992-
2000, on the other hand.

Central bankers such as Freedman (2001) argue that the inflation targeting policy
resulted (or was very helpful) in achieving stable, low inflation. Even during 1983-1991,
however, the period prior to the adoption of the inflation targeting policy, inflation also
showed a steady tendency between 4% and 6%, and the trade-off relationship of inflation
and capacity utilization did not appear, even though capacity utilization varied between
75% and 86%. In fact, some central bankers such as Clinton (2006) recognize the fact
that inflation rates were stable even in the 1980s.

Table 4.1 describes the means and standard deviations of inflation rates in the
sub-periods, keeping the same observations. For the CPIX, the standard deviation of
inflation rates was reduced from 0.80 for 1983-1991 to 0.41 and 0.47 for 1992-2000 and
1997-2005. But, for the CPI, the standard deviation did not reveal significant difference
between sub-samples: 0.90 for 1983-1991, 0.79 for 1992-2000 and 0.90 for 1997-2005.
Furthermore, even for the DFL, it increased from 1.05 for 1983-1991 to 1.28 and 1.85 for
1992-2000 and 1997-2005. Thus, it is unclear whether inflation targeting reduced the
volatility of inflation measured by its standard deviation.

Figure 4.7 shows the scatters of changes in the rate of inflation to the rate of
capacity utilization during 1983-2000. For the CPI, the CPIX and the WI, there was no
strong positive relationship between changes in inflation and capacity utilization, except

for periods of recession, in 1982-1983 and in 1991-1992.%7 In fact, the number of

%" The peak of a wage inflation change, which was observed in 2000, reflects compensation for very low

~ wages in 1999,
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Table 4.1 Mean and standard deviation in various measures of inflation

Mean Std. Dev.

CP1 1983-1991 4.68 0.90
1992-2000 1.59 0.79

1997-2005 2.08 0.90

CPIX 1983-1991 4.52 0.80
1992-2000 1.78 0.41

1997-2005 175 0.47

DFL 1983-1991 3.85 1.05
1992-2000 1.61 1.28

1997-2005 2.04 1.85

Wi 1983-1991 497 1.14
1992-2000 2.61 1.78

1997-2005 2.95 1.70

Notes: CPI and CPIX are monthly data, and DFL and WI are quarterly data.

observations was almost the same below and above the NAICU, assuming the NAICU at
around 82%. It implies that a capacity utilization gap, defined as the deviation of actual
capacity utilization from the NAICU estimates, is unlikely to cause accelerating or
decelerating inflation.

This evidence appears to indicate that there was no trade-off between inflation
and economic activity. Furthermore, the stable inflation may not result from the inflation
targeting policy, and the volatility of inflation may be caused by supply-side impacts such
as oil shocks in the 1970s, rather than by demand pressures.?®

The other feature observed during the last three decades is that regime shifts took

place during economic recessions, in particular during the periods of very low capacity

% Inflation in Canada tends to move in the same direction as that of changing rates in energy and food
prices.
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utilization. Inflation rates fell sharply in 1982-1983 and 1991-1992,% when capacity
utilization rates recorded their lowest levels over the sample period (73.1% in 1982 and
78.8% in 1991),% and after the shifts of regimes, inflation showed steady tendencies. It
reconfirms the fact that a main cause to bring about low inflation in the 1990s might not
be attributed to the inflation targeting policy, but rather to an economic recession and the
tendency of steady inflation within large ranges of capacity utilization.’! However, we
should also note that when the rates of capacity utilization were relatively high (i.e.,
during an economic boom), inflation did not accelerate.

Nevertheless, New Consensus authors and central bankers may argue that the
inflation targeting policy based on a feedback function could reduce the volatility of
output. However, ‘as shown in Figure 4.6, except for 1983, the volatility of capacity
utilization was not significantly differerﬁ between 1983-1991 and 1992-2000. When Ball
and Sheridan (2005) compare macroeconomic performance in OECD countries, they find
that in the 1990s output growth is stabilized with low inflation both in inflation-targeting
countries and in non-inflation-targeting countries. This indicates that there is no evidence
that the inflation targeting policy led to improved and stabﬂized macroeconomic

performance.

* Demers (2003) finds that structural breaks occurred in the second quarter of 1982 and in the second
quarter of 1991 in Canadian data, while Khalaf and Kichian (2003) observe those in the first quarter of
1984 and the second quarter of 1991.

* Real GDP showed negative growth rates in these periods; -2.92% in 1982 and -1.90% in 1991,

%! The fact that low inflation in 1992 resulted from an economic recession was also pointed out by Gordon
Thiessen, the former Bank of Canada Governor: “The speed of the decline in inflation during 1991 was
surprising. It reflected a much more severe economic slowdown ... It is unlikely that the 1991
announcement of the path for inflation reduction had a significant immediate impact on the expectations of
individuals, businesses, or financial market participants’ (1998, p. 418). Also, Willard (2006) shows
empirical evidence that inflation targeting rarely contributed to low inflation experienced in developed
countries in the 1990s.
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From expeﬂences in Canada over the last three decades, therefore, we may
conclude that the strong trade-off between inflation and economic activity was not
observed within large ranges of capacity utilization, and hence the NRU and the NAIRU
hypotheses would be rejected, or else one would need to accept the existence of
numerous multiple equilibrium rates. There were also downward shifts of inflation
regimes during economic recessions, while upward-shifts of inflation might occur
because of external shocks, rather than demand pressures, as shown in the 1970s. In other
words, high inflation may be caused by the breakdown of wage patterns, due to external

shocks that are “virtually’ impossible to predict (Piore, 1978, p. 7-8).

4.5 EMPIRICAL EVIDENCE

In recent years, many economists have examined the hon-linearity of the Phillips curve.
Some empirical studies, in particular, have explored the different shapes of the Phillips
curve within and outside a certain range of unemployment rates or output gaps.

Eisner (1996, 1997, 1998) finds that the Phillips curve has asymmetric shapes
below and above NAIRU estimates, using U.S. }data. According to his empirical evidence,
in higher rates of unemployment than NAIRU estimates, the curve slopes downward as in
the cohventional Phillips curve, whereas in ranges below NAIRU estimates it is nearly
horizontal or even ﬁpward sloping. Thus, ﬁe concludes that ‘we do not have an
experience where a lower unemployment rate raised inflation. That means that we should
feel free to at least allow the economy to have lower unemployment’ (Eisner, 1998).
Filardo (1998) examines three regimes specified as the weak, balanced, and overheated

economy, and he obtains evidence that the Phillips curve is almost a horizontal line for a
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significant range of output gaps (between -0.9% and + 0.9%), in the U.S., over 1959-
1997. Also, Barnes and Olivei (2003) and Driscoll and Holden (2004) observe that the
slope of the Phillips curve is much smaller in middle ranges of unemployment rates than
outside the ranges in U.S. data; respectively in the range of 3.95% ~7.4% over 1961-2002,
and in the range of 4.7% ~ 6.5% over 1955-2000.

In this section, we examine whether the Phillips curve has different shapes within
and outside some ranges of capacity utilization, using Canadian data. For the estimation,
quarterly data are used over 1972 ql - 2001 q2, and we consider two measures of
inflation, the CPI and the CPIX.* First, we estimate the conventional Phillips curve,

given by the following linear specification:

2 2 2
=0+ ) @y + Y sl + Y O FE,, + & - (12)
i=1

i=] i=1
where inflation = is meésured by 400xIn(p/p..5) where p; is three-months moving average
price index, lagged inflation =, reflects adaptive expectations of inflation, lagged u; is the
log-transformed rate of capacity utilization which ié an indicator to capture demand states,
FE, is the rate of inflation of food and energy prices, which is included as a variable
reflecting supply shocks, and & is the error term.*® This specification is compatible with
the Phillips curve with the constant natural rate of capacity utilization because, in the
latter case, the term of capacity utilization is replaced with the term of the capacity

utilization gap so that it brings about only a change in a constant term.

*In Canada, the estimation of capacity utilization by the Standard Industrial Classification (SIC) was
terminated in the second quarter of 2001, and now it follows the North American Industrial Classification
(NAICS). For the consistency of data, we use capacity utilization rates estimated by the SIC so that data
series cover the period 1972 q1 - 2001 q2.

* In many empirical models, the increasing rate of import goods prices is usually involved as a supply
shock, particularly in a small open economy such as Canada. But, because this variable is not statistically
significant in the most of our experiments, we drop it in empirical models presented in this section.
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Table 4.2 (a) OLS estimates of Phillips curve for the CPI

1972 q1 - 2001 g2

1984 q1 — 1991 g4

1992 q1 2001 g2

Constant -64.8321** -5.3840 46.7355
(-3.7922) (-0.1516) (0.8800)
., 1.0767+* 0.9456%* ~ 0.7106**
(15.1278) (6.4176) (4.9122)
7, -0.1443%* -0.3494** -0.2010%*
(-2.4396) (-2.6262) (-2.5250)
U, -2.0898 -39.3978** -78.5257**
(-0.2375) (-2.1868) (-3.2346)
U, 16.8136%* 41.9432%* 68.3354*+
| (1.9826) (2.4316) (3.1917)
FE, 0.3004** 0.2339%* 0.3609**
(14.5915) (6.3285) (8.2985)
FE, | -0.2415%+ -0.1437** -0.1813%+
(-9.1436) (-3.0653) (-2.4713)
>, 0.9323*+ 0.5961** 0.5096**
(1182.9340) (29.8610) (26.3468)
Du., 14.7238** 2.5455 -10.1903
(14.5103) (0.1028) (0.7312)
Adj. R? 0.9896 0.8190 0.8825
Q) 24.5660** 2.5915 12.9%+
Q(8) 26.4960** 6.1760 16.067**
Q(16) 32.5800%* 11.8480 26.227*
Observations 116 32 38

Notes: Figures in parentheses present the t-statistics on coefficients, and the F-statistics on
the sum of coefficients that arises from the Wald Test of the hypothesis that the sum of

coefficients on the variable is zero. Q(k) refers to the Ljung-Box test statistic with k lags.
** [*] Denotes statistical significance at the 5% [10%)] level.
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Table 4.2 (b) OLS estimates of Phillips curve for the CPIX

1972 q1 —2001 q2 | 1984 q1 — 1991 g4 | 1992 q1 — 2001 g2
Constant -84.048%* 53.6364 193.2376%*
(-3.3509) (1.0788) (2.6763)
7 0.7923%* 0.4958%* 0.3279*
(8.7773) (2.7657) (1.7548)
T, 0.1074 -0.0994 -0.1210
1.2896) (-0.6174) (-0.8913)
Uy y -4.4256 -75.8548** -61.7623**
(-0.3298) (-3.0004) (-2.1861)
U, 23.5726* 66.5029** 19.0478
(1.7852) (2.9008) (0.6895)
FE, 0.1870** -0.0830 0.0761
(5.7107) (-1.6329) (1.2643)
FE,_, -0.1144%* -0.0450 0.0157
-3.1269) (-0.7484) (0.2205)
>z 0.8997** 0.3963%* 0.2069
(648.9687) (5.7525) (2.5798)
Du,, 19.1471%+ -9.3518 -42.7145%*
(11.3773) (0.5295) (10.1367)
Adj. R? 0.9689 0.5538 0.42791
Q) 7.9669* 1.3831 8.1523*
Q(8) 14.1050* 2.2787 9.6535
Q(16) 26.5130%* 3.8096 16.084
Observations 116 32 38

Notes: Figures in parentheses present the t-statistics on coefficients, and the F-statistics on
the sum of coefficients that arises from the Wald Test of the hypothesis that the sum of

coefficients on the variable is zero. Q(k) refers to the Ljung-Box test statistic with k lags.
** [*] Denotes statistical significance at the 5% [10%] level.
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When two lags are selected for all lagged variables, Table 4.2 (a) and (b) reports
coefficients estimated by OLS. For the CPI, the sum of coefficient estimates of capacity
utilization is significant at the 5% level over the full period. However, in the sub-sample
1984 q1 - 1991 q4, it is statistically insignificant and its value is much smaller than that in
the full sample. In the sub-sample 1992 q1 - 2001 q2, it shows even a negative sign.
Those remarkable results are also reconfirmed for the CPIX. In the latter, the sum of
coefficient estimates of capacity utilization is negative in both sub-samples, while it has a
significant poéitive number in the full sample. The evidence indicates that the Phillips
curve was most likely nearly horizontal, at least over the last two decades. The;e was no
strongly positive relationship between inflation and capacity utilization, as we pointed out
in the previous section. Unlike Beaudry and Doyle’s (2000) argument, furthermore, the
existence of a flat Phillips curve in the 1980s suggests that the flatter Phillips curve is not
the result of monetary policies adopted in Canada since the 1990s.

Next, let us examine whether inflation has different movements within and
outside some ranges of capacity utilization, by using the following specification with

thresholds:

2 2 2
7 =al()+) a5 (D, + Doy (D, + > ai (DFE,_,,
i=1 i=1

i=l

2 2 2
[ 0 4] [0}
+ 0 +Za2,.7r,_,.+Za3,u,_,.+2a4iFE,_i+l +g,' - (13)
j=1 j==]

i=1
where 7 is unity when the rate of capacity utilization lies within a chosen range, and zero
otherwise. In fact, the Phillips curve may also show different shapes below and above the

chosen range of capacity utilization, but we assume that those are the same in order to
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preserve the degrees of freedom. Following Barnes and Olivei (2003), we choose the
range of capacity utilization that yields the minimum sum of squared residuals from OLS
regressions of (13) in various ranges.>* For the CPI, the chosen range of capacity
utilization is [79.2, 87.1]. Since all utilization rates above 79.2% fall in this range, it
implies that for the CPI equation (13) is estimated by dividing the rates of capacity
utilization below and above Aa threshold chosen, 79.2%. For the CPIX, the chosen range
of capacity utilization is [78.7, 86.4]. Approximately four-fifth of total observations are
included in both ranges. |

The coefficient estimates of capacity utilization for the CPI are not robust as
shown in Table 4.3 (a). In the upper range of capacity utilization, the coefficient
estimates of capacity utilization and their sum are not significant at the 10% level.
Inflation is explained in large part by lagged inflation, which implies that inflation is
persistent within this range. In the lower range of capacity utilization, only the coefficient
of two-period lagged capacity utilization is significant at the 5% level, and the sum of
capacity utilization coefficients is not significant and smaller than that obtained in the
regression without thresholds, although the response of inflation to each lagged capacity
utilization variable is larger.

For the CPIX in Table 4.3 (b), in the chosen range, capacity utilization
coefficients are also insignificant at the 10% level, and their values ére smaller than those
attained in a model with no thresholds. Outside the range, on the other hand, the
coefficient of capacity utilization is significant only for the two-period lagged variable

and larger than those within the chosen range. The sum of capacity utilization coefficients

3 To choose a proper range of capacity utilization, we examined approximately 500 different pairs of
capacity utilization for each model with thresholds.
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Table 4.3 (a) OLS estimates of Phillips curve with thresholds for the CPI:
1972q1-2001q2

In range Out of range
[79.2, 87.1] ‘
Constant -63.9790 -14.3601
(-1.4011) (-0.3681)
Ty 0.6271** 0.4422%*
(2.9259) (2.2122)
7 -0.1615 0.0480
(-1.2100) (0.4168)
U, 37.9069 -29.3753
(1.6508) (-1.5004)
Y, -23.9761 33.1978%*
(-1.2847) (2.1532)
FE, -0.1021** 0.3850%*
(-2.0044) (8.3201)
FE -0.2357%* -0.0042
- (-2.5904) (-0.0480)
dox,., 0.4656** 0.4902%*
(17.2368) (20.1875)
Du, 13.9308 3.822478
(1.8027) (0.1854)
Adj. R? 0.9911
Q4 27.146%*
Q@®) 30.762%*
Q(16) 38.64**
Observations 94 22

Notes: Figures in parentheses present the t-statistics on coefficients, and the F-statistics on
the sum of coefficients that arises from the Wald Test of the hypothesis that the sum of
coefficients on the variable is zero. Q(k) refers to the Ljung-Box test statistic with k lags.

(1) The figure in brackets indicates the number of observations above the chosen range.

** [*] Denotes statistical significance at the 5% [10%)] level.
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Table 4.3 (b) OLS estimates of Phillips curve with thresholds for the CPIX:

1972q1-2001q2

In range Out of range
[78.7, 86.4]
Constant 28.1974 -66.5181*
(0.5744) (-1.8910)
Ty 0.5391%* 0.3527**
(2.9138) (2.2157)
T, -0.0497 0.1202
(-0.3314) (0.9962)
U, 2.7826 -24.4968
(0.1090) (-1.2486)
U, -10.2315 40.6374**
(-0.4267) (2.1124)
FE, -0.2205%* 0.3504%*
(-2.9779) (5.2126)
FE,, -0.0484 -0.0464
(-0.4843) (-0.4916)
>, 0.4894%* 0.4729**
(24.4673) (25.4312)
>u,, -7.4488 16.1407**
(0.4499) (4.1206)
Adj. R? 0.9780
Q&) 7.5713
Q(®) 11.745
Q(16) 20.058
Observations 93 23 51V

Notes: Figures in parentheses present the t-statistics on coefficients, and the F-statistics on
the sum of coefficients that arises from the Wald Test of the hypothesis that the sum of
coefficients on the variable is zero. Q(k) refers to the Ljung-Box test statistic with k lags.

(1) The figure in brackets indicates the number of observations above the chosen range.

** [*] Denotes statistical significance at the 5% [10%] level.
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within the range is insignificant with a negative value and much smaller than those
outside the range and in a model without thresholds. Those results imply that the Phillips
curve may be a horizontal, or at least its shape is not identified within the intermediate
range of capacity utilization.

Finally, first-difference regressions are performed with the following

specifications:

2 2 2
Az, = B +Zﬂ2iA”t—iZﬂ3iut—i + ZIBMAFEt-M +u, - (14)
i=1 i=l

=1

Am =B D)+, B (DA, + Y Bu(Du, + Y BLIAFE,

i=] i=l i=l

2 2 2
+ﬂ10 +Z’82(?A7r’"" +Z'B3Oiu'-i +Zﬂ40iAFEt—i+l +u," - (15)
i=]

i=l i=l

where / is unity when the réte of capacity utilization 1i¢s within a chosen range, and zero
otherwise. Equation (14) represents a model without thresholds, whereas equation (15)
represents a model with thresholds. The chosen ranges bf capacity utilization are [80.7,
87.1] for the CPI, and [78.7,“ 86.4] for the CPIX respectively. Since actual rates of
capacity utilization did not exceed 80.7% during the period of sfudy, this implies that the
Phillips curve based on the CPI has only one threshold.

Table 4.4 (a) and (b) shows the results of OLS regressions for the CPI and the
CPIX respectively. For both price indexes, the results of estimation are basically the same.
With no threshold (the second column), the sum of capacity utilization coefficients is
significant at the 5% level. Within ranges between the chosen thresholds, it is
insignificant at the 10% level and it has a negative value. Furthermore, according to the

NAICU theory, the constant term is expected to have a negative sign, while the sum of
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Table 4.4 (a) OLS estimates of Phillips curve for the CPI (first-difference):
1972q1-2001q2

All In range Out of range
[80.7, 87.1]
Constant -74.2807** 18.0475 -122.3900%*
(-4.1940) (0.4159) (-3.9414)
Az, 0.1936** 0.4059%* -0.1016
(2.0025) (2.1032) (-0.6720)
A7, 0.0018 -0.1823 0.1405
(0.0300) (-1.5113) (1.4986)
U -0.1435 30.8731 0.0923
(-0.0163) (1.5796) (0.0070)
U, 17.0069* -35.2769* 27.9327%*
(1.8386) (-1.9056) (2.1737)
AFE, 0.2851%* -0.0294 0.3022%*
(13.1035) (-0.6635) (8.6119)
AFE, 0.0212 -0.2372%* 0.2021**
(0.5792) (-2.9876) (2.9982)
A7, 0.1954*+ 0.1661 0.1268
(4.5210) (0.7851) (0.7437)
Zu,_i 16.8634** -2.8978 23.1088**
(17.5756) (0.0826) (7.9044)
Adj. R? 0.7247 0.7546
Q4! 21.2410%* 19.766**
Q(8) 24.7970%* 25.7540%*
Q(16) 30.7170%* 32.3360**
Observations 115 82 33

Notes: Figures in parentheses present the t-statistics on coefficients, and the F-statistics on
the sum of coefficients that arises from the Wald Test of the hypothesis that the sum of
coefficients on the variable is zero. Q(k) refers to the Ljung-Box test statistic with k lags.

** [*] Denotes statistical significance at the 5% [10%] level. ‘
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Table 4.4 (b) OLS estimates of Phillips curve for the CPIX (first-difference):
1972q1-2001q2

All In range Out of range
, [78.7, 86.4]
Constant -93.0369%* 78.0105 -123.2730%*
(-3.5980) (1.5189) (-3.3732)
Az, -0.1092 0.2261 -0.2138
(-1.1842) (1.2911) (-1.5143)
Az, 0.0391 0.0031 0.1223
(0.4788) (0.0167) (0.7181)
U -5.4618 -25.6547 5.0024
(-0.4049) (-0.9783) (0.2544)
U, 26.5718* 7.5241 23.3835
(1.9296) (0.2831) (1.0835)
AFE, 0.1549%* -0.2631%* 0.3672%*
(4.6479) (-3.2718) (4.9916)
AFE, 0.0592 -0.2409*%* 0.2369**
: (1.5719) (-3.0629) (3.4399)
Y Az, .0.0701 0.2293 -0.0915
(0.3036) (0.6728) (0.1393)
Dt 21.1100%* -18.1305 28.3860+*
(12.9223) (2.4146) (11.6406)
Adj. R? 0.2970 0.4623
Q) 6.7633 6.8130
Q(8) 10.9460 11.0710
Q(16) 23.1990 17.7860
Observations 115 92 23 [51V

Notes: Figures in parentheses present the t-statistics on coefficients, and the F-statistics on
the sum of coefficients that arises from the Wald Test of the hypothesis that the sum of
coefficients on the variable is zero. Q(k) refers to the Ljung-Box test statistic with k lags.
(1) The figure in brackets indicates the number of observations above the chosen range.

** [*] Denotes statistical significance at the 5% [10%] level.
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capacity utilization coefficients is expected to have a positive sign. With both the CPI and
CPIX, however, we obtain a positive sign for the constant term and a negative sign for
the sum of capacity utilization coefficients within the chosen ranges. Meanwhile, outside
the ranges, the sum of capacity utilization coefficients is significant (with expected signs)
at the 5% level and greater than that in a model with no threshold. Those results imply
that as capacity utilization changes, inflation would not accelerate nor decelerate within
the intermediate range of capacity utilization, whereas it would be likely to accelerate or
decelerate outside the range.

In equation (14) and (15), the non-accelerating inflation rate of capacity

utilization (NAICU) can be calculated by coefficient estimates, normally using
7=p,/Y B, .In a model with no thresholds, the NAICU estimate is 81.85% for the CPI

and 82.04% for the CPIX, which seems to be compatible with that obtained in other
studies.’> In a model with thresholds, however, we obtain significantly different NAICU
estimates from the former. Within the chosen ranges of “capacity utilization, NAICU
estimates are 60.23% for the CPI and 73.9% for the CPIX, whereas outside the ranges we
get 78.82% for the CPI and 76.92% for the CPIX. Thus, NAICU estimates are lower in a
model with thresholds than in a model with no thresholds. This implies that using a single
NAICU estimate to stabilize the economy could cause monetary policy to be misdirected,
contracting economic activity unnecessarily.

To sum up, our empirical results indiéate that coefficient estimates of capacity

utilization are statistically insignificant or smaller within large ranges of capacity

3 Most studies find the NAICU at approximately 82%. Among others, see McElhattan (1978; 1985), Bauer
(1990), Garner (1994), and Emery and Chang (1997). For the NAICU estimate in Canada, see Baylor
(2001), '
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utilization than those outside the range and in the model without thresholds. Therefore,
we conclude that inflation may rarely respond to changes in capacity utilization, that is,
demand pressures, within‘those ranges. Over 1984-2005, in fact, 75 to 82 out of 88
observations of capacity utilization in Canada were within ranges chosen in our models,

and hence it might make the Phillips curve horizontal.

4.6 CONCLUDING REMARKS
In this chapter, we tried to suggest an alternative explanation of the determination of
wages and prices, assuming that wage setting depends on historical, social conventions
and pay norms, while prices are set by firms adopting a mark-up pricing rule. If the
degree of coordination between labour and entrepreneurs is high so that wage bargaining
power tends to remain constant, despite changes in capacity utilization, it could lead to
stable wage inflation over a large range of capacity utilization, when price inflation is
stable in the previous period. In this case, as long as there are no supply-side shocks in
the economy, firms may not change price mark-ups as demand for their products changes,
allowing for temporary changes in actual profit margins. Therefore, there could be a
horizontal Phillips curve over a large range of output and unemployment, which implies
that natural rate hypotheses would be rejected or there would be numerous multiple
equilibrium rates.

Over the last three decades, we find that in Caﬁada the strong trade-off between
inflation and economic activity was not observed within large ranges of capacity
utilization, and there were downward shifts of inflation regimes during economic

recessions. It indicates that stable, low inflation since the 1990s might not be the result of
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inflation-targeting policies, given that stable inflation behaviour was also observed during
the 1980s. Furthermore, when examining empirical Phillips curves models with
thresholds, we see that the coefficient estimates of capacity utilization are statistically
insignificant or smaller within large ranges of capacity utilization than those obtained
outside these ranges and in the model without thresholds. These empirical results give
some support to our argument about the existence of the nearly horizontal Phillips curve
in some range of capacity utilization.

Inflation, in fact, may be manageable by well-established institutional
arrangements and the high degree of coordination in wage bargaining, but not by
monetary policies. Rather, austerity monetary policies oriented to rentiers’ benefits could
trigger conflicting-claims between classes over income distribution, and hence yield
inflationary pressures. Monetary policies aimed at a low inflation target, furthermore,
could result in an economic recession and largé sacrifice fatios. On the contrary, since the
inflation rate seems to respond rarely to aggregate demand changes, expansionary fiscal
and monetary policies could allow the economy to achieve higher employment and
growth, with no inflationary pressure, as long as the economy remains within the

intermediate range.
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APPENDIX: Data Description

All data are obtained from Statistics Canada’s CANSIM II database.

Consumer price index (CPI): V735319

Consumer price index excluding the eight volatile components (CPIX): V2007197

GDP deflator (DFL): Nominal GDP [V498086] / Constant dollar GDP [V1992259] * 100
Total compensation for workers per hour in business sectors (WI): V1409158

Capacity utilization by the SIC (u): V142817

Food and energy price index (FE): V735606
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