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Abstract

This paper examines the short-run relationship between the income distribution-
and finance-growth regimes using a simple post-Keynesian demand-driven model.
While each mechanism of wage-led and profit-led growth has been revealed, its
relationship with debt-led and debt-burdened growth, and vice versa, is yet to
be clarified. This is because the argument on these growth regimes has been
developed separately. By constructing a simple post-Keynesian model that gen-
erates these regimes, this paper examines their relationship. It is shown that the
growth regimes transform as the regime switching parameters iisthalance
change. By way of theoretical analysis, this paper presents some important
implications for the diversity of economic growth—including the complemen-
tarity of growth regimes to shocks—that are in contrast to the implications of
the basic neo-classical model on income distribution and money. In addition,
by doing so, this paper also validates recent empirical results.



1 Introduction

Post-Keynesians have emphasized the role of income distribution for the determina-
tion of demand-led growth. In the old modeida Kaldor and Robinson, the full
utilization of capacities is assumed and an increase in profit rate stimulates economic
growth, while the wage share is restrained (Marglin (1984)). In contrast, original
Kaleckian models (or stagnationist models) stressed that an increase in wage share
stimulates economic growth, which is in sharp contrast with classical-Marxian mod-
els. Subsequent models explain that changes in income distribution have ambiguous
effects on economic growth (Bhaduri and Marglin (1990); Blecker (2002); Bhaduri
(2007)). Depending on the relative size of the parameters in$hkalance, the
growth rate of an economy can either increase or fall with income distribution. If
profit share stimulates the economic growth rate, we refer to it as profit-led growth.
In contrast, if wage share stimulates the economic growth rate, we refer to it as wage-
led growth.

They also focus on the role of finance for economic growth and cycles. Along
with the rapid development of the financial sector, the overall importance of debt, in-
terest rate, and so on for income distributiofieetive demand, and economic growth
has risen considerably (Hein (2011)). One of the theoretical consequences is the ex-
amination of the growth mechanism of finance. The mechanism of debt-led growth
(DLG) and debt-burdened growth (DBG) regimes has been revealed, by focusing
on business borrowing under certain financial accounts (Lavoie and Godley (2001);
Taylor (2004); Hein (2006); Hein (2007)). In the former, a bigger debt and a higher
interest rate will increase the economic growth rate, and this case is also called the
puzzling case. In the latter, a bigger debt and a higher interest rate will decrease the
economic growth rate, and this case is also called the normal case. The formation of
these growth regimes also depends on the values of the parameter$Srodance.

Thus, the identification of the economic growth regime and its extension have
been a focus of theoretical issues. However, while each mechanism of income
distribution- and finance-growth regimes has been revealed, the relationship between
the two regimes is yet to be conclusively proved.

This paper attempts to contribute to the short-run relationship between the in-
come distribution- and finance-growth regimes for three reasons. First, | seek to
present a structure of economic growth within a simple but general post-Keynesian
model. Second, | wish to capture the mechanisms of economic growth in terms of
both income distribution and finance. In particular, the mechanisms of wage-led
growth (WLG) regime and profit-led growth (PLG) regime are explained as the in-
come distribution-growth regime. In addition, the mechanism of DLG and DBG



regimes is explained as the finance-growth regime. Third, | want to present some
implications for existing literature from theoretical and empirical viewpoints.

By doing so, | particularly emphasize the synthesis of the income distribution-
and finance-growth regimes. While the mechanisms of economic growth have been
examined in terms of income distribution and financial factors, these mechanisms
are revealed separately. Basic Kaleckian models have focused principally on the
growth and distribution. As such, it is not clear how WLG and PLG regimes are
concerned with the finance-growth regimes. The argument in Kaleckian models with
debt accumulation mainly concerns the mechanisms and stability of DLG and DBG
regimes. Consequently, it is not fully revealed how these growth regimes are com-
patible with the income distribution-growth regimes. A growth regime should be
examined from multiple perspectives, since economic growth is normétygtad
by not only the change in income distribution but also the accumulation of debt at
the same time, which is confirmed by post-Keynesian empirical literature. Hein and
Schoder (2011) confirm that the growth regimes of both the US and Germany have
been debt-burdened in terms of finance, whereas Naastepad and Storm (2007) detect
that the regime of Germany has been wage-led and that of the US has been profit-
led. Nishi (2012) confirms by a time series analysis that the growth regime of the
Japanese economy during the past 20 years has been profit-led and debt-burdened.
Therefore, it is not desirable to identify the growth regime of an economy only from
one side. Rather, in order to understand the macroeconomic performance of an econ-
omy in more detail, it is required to consider the growth regime from both sides.
The results obtained in this paper will enable us to better understand how the income
distribution- and finance-growth regimes are connected and ascertain the parameter
by which the growth regime transforms from one factor to another.

The remainder of this paper is organized as follows. Section 2 briefly surveys
the theoretical development of the income distribution- and finance-growth regimes.
| then revisit the importance of formalizing growth regimes in a model in terms of
both finance and distribution. Section 3 presents a simple growth model that explains
the mechanism of growth regimes. Section 4 explains the formation and transforma-
tion of economic growth regime by focusing on the regime switch parameters. After
deriving the properties of each growth regime, | show some implications of the cur-
rent model for the existing literature. Section 5 concludes the paper.



2 Income Distribution, Finance and Growth: A Brief
Survey of post-Keynesian Literature

One of the important issues in post-Keynesian economics is income distribution be-
tween wage and profit, and economic growth. Post-Keynesians have extended the
theory of demand-led growth and distribution on the basis of Robinson, Kaldor,
Pasinetti and Kalecki models. If an increase in wage (profit) share stimulates ag-
gregate demand (in most cases, the capacity utilization rate), the demand formation
pattern is called stagnationist (exhilarationist). Similarly, when an increase in wage
share raises the growth rate of output, the growth regime is referred to as wage-led
growth. In contrast, when an increase in profit share raises the growth rate of output,
it is referred to as profit-led growth.

According to Lavoie (1992), these growth mechanisms have been initially ex-
amined by Del Monte (1975), then developed by Rowthorn (1981), Dutt (1984),
and Taylor (1985). With the classical consumption function, they use an invest-
ment function that depends on profit rate and capacity utilization, and reveal that
capacity utilization and economic growth rate are stimulated by wage variables. In
contrast to such strong stagnationist results, Bhaduri and Marglin (1990) and Mar-
glin and Bhaduri (1990) show that exhilarationist and PLG regimes are also possible
in a Kaleckian model. They do so by introducing a strongly positive response of the
investment function to an increase in profit share instead of profit rate. After these re-
searches, the theory of income distribution and economic growth has been extended
to the analysis of technological change (Dutt (2003)), structural change (You (1994)),
open economic issues (Blecker (2011)), comparisons with alternative models such as
neo-classical, neo-Keyneisan, and neo-Marxian (Dutt (2011)), and long-term issues
(Lavoie (2010)). Useful surveys on growth and income distribution are provided by
Setterfield (2002), Setterfield (2010), and Hein and Stockhammer (2011).

The seminal paper of Bhaduri and Marglin (1990) stimulates empirical analysis.
Many use a general growth model that allows demand growth to be either wage-led
or profit-led, and apply it to each economy. These include Bowles and Boyer (1995),
Stockhammer and Onaran (2004), Barbosa-Filho and Taylor (2006), Naastepad and
Storm (2007), and Hein and Vogel (2008). Although these studies confirm the exis-
tence of the WLG and PLG regimes in the economies considered, the results are not
conclusive as they depend on the period and method employed.

In the context of the extension of the post-Keynesian model, Kaleckian economic
growth models with debt accumulation have recently been presented that emphasize
the financial side of an economy. An extension of the model to the financial side



is required because of both theoretical and empirical reasons. Empirically, it is be-
cause the overall importance of financial factors for income distribution, aggregate
demand, and economic growth has risen considerably. That is, there has been an
increase in the importance of financialization. Regarding consumption, financializa-
tion induces wealth-based and debt-financed consumption. Regarding income dis-
tribution, financialization has been viewed to be conductive to declining wage share
and to increasing wage inequality (Hein (2011)). Concerning investment, increased
investment in financial assets with financialization may have a crowdingftadt e

on real investment. It also undermines the real investment because of increased pay-
ments to financial markets in the form of dividends and stock buybacks by the firm
(Orhangazi (2008)). Theoretically, these extensions go with the development of a
Minskian model as many studies introduce Minskian insights on finance and capi-
tal accumulation. Using a macroeconomic model that incorporates firms’ finances,
the mechanisms of DLG and DBG regimes have been revealed (Lavoie and God-
ley (2001); Taylor (2004); Hein (2006); Hein (2007)). Under the DLG regime, an
increase in debt or a rise in interest rate stimulates economic growth. On the con-
trary, an increase in debt or a rise in interest rate restrains economic growth under
debt-burdened growth regime.

The importance of growth, distribution, and finance lies in both theoretical and
empirical aspects, which is in sharp contrast with basic neo-classical economics. The
theoretical importance of the post-Keynesian model of income distribution is that it
does not rely on the marginal productivity explanation of income distribution. In-
stead, it considers that income distribution is a result of class conflict among social
classes. Although the share of income distribution share is considered to be an ex-
ogenous variable in the current model, post-Keynesians have endogenized it by em-
ploying the conflict-claiming model for the purpose (Cassetti (2003); Sasaki (2011)).
The theoretical importance of finance for growth is that money and finance are not
neutral for the real side of economy. The interest rate is not an adjustment variable
for thelS balance. Moreover, debt finance witfect the growth and profit of firms,
as a change in debt and in interest rafeets the income distribution andfective
demand. Lastly, the empirical importance is that economic growth is not unique but
exhibits diversity. According to the literature cited above, economies may be either
wage-led or profit-led in terms of income distribution, and they may be either debt-
led or debt-burdened in terms of finance, which may change depending on the period.
The results of the empirical studies imply that some economies perform well under
a certain economic growth regime, but others do not. In other words, it implies that
the growth regime is neither unique nor optimum.



The current study focuses on the theoretical side of growth regimes. The next
section constructs a simple post-Keynesian model that generates wage-led, profit-
led, debt-led, and debt-burdened growth regimes. By doing so, it also presents a
combination of these growth regimes that matters for economic performance.

3 Model

3.1 Setup

The following is a list of the main notations used in this papkr. output (total
income),X*: potential outputK: capital stockE: effective employment level, 4 r:
wage shareg: profit share X*/K = v: potential output-capital ratio (constant and
set as unity for simplicity)u = X/K: output-capital ratio (ective demand); =
nmu. profit rate,S: total savings,l: investment demand;: actual rate of capital
accumulation in the short-rulty: nominal wageR: profit (net operating revenue),
i: nominal interest rate}: debt-capital ratio.

| assume an economy that is closed and has no government fiscal expenditure.
A single good that is used for both investment and consumption is produced using
labour and capital by firms, which are combined through a fixedhictent technol-
ogy. For simplicity, | assume that there is no technological change in production.

Four classes—workers, firms, banks (including a central bank), and rentiers who
own the firms and supply funds to firms via banks—are assumed to exist in the econ-
omy. The main dierence between firms and rentiers is that while the former pro-
duces, the latter indulges in financial businesses via banks. The existence of banks is
implicitly assumed because their activities are not explicitly formalized in the model.
The worker households provide labour and receive wage income, with the wage bill
beingWE.

The firms receive net operating revenRe which is the surplus over wages.
Hence, the functional distribution of income is given by

PX=WE+R (1)

wherePXis the total income. Itis assumed that income distribution remains constant
under the oligopolistic pricing equation which is a feature in a standard Kaleckian
model: P = (1+ 2WE/X, wherezis the constant markup ratio. As for price dynam-

ics, | assume that there is no change in the price level. In this case, the wage share
and profit share are obtained as constant ratiesr= 1/(1 + z) andr = z/(1 + 2),
respectively.



| assume that the firms can make use of loans, which are financed by rentiers
via banks. It is also assumed that firms do not issue new shares except for once
when they start operating. These shares are owned by rentiers. With regard to the
nominal interest ratg it is assumed to be controlled via the base rate of interest by
the monetary policy under the so-called horizontalist regime (Moore (2001); Rochon
(2001)). Inthis regime, the interest rate is an exogenous variable for the accumulation
process, whereas the quantities of credit and money are determined endogenously by
economic activity.

The firms must therefore pay debt servi€eon their debt stock, along with a
dividend to the rentiers in each period. | assume the dividend rate to-bs-(1and
the firms’ retention rate to b& < [0, 1]. Hence, the firms’ net profit iR—iD), and
the rentiers’ total income is (2 sf)(R—iD) + iD. The three classes havefdrent
savings behaviours. The firms retain a constant fraciaf their net profits, rentiers
save a constant fractiogy € (0, 1) of their income, while workers spend all their
wage income. At the macroeconomic level, the total savihgs composed of the
profits retained by the firms and the savings from the rentiers’ income. Therefore,
the aggregate savings as a proposition of the capital stock is given by

S/K = (SC + SF)/K
= sl(L= ) (U= i) +id] + se(ru—id) = (A + s)Tu— AL, (2)

whereA = s¢(1 - ).

Post-Keynesians employ several types of investment functions. Charles (2008)
assumes that capital accumulation positively depends on the firms’ internal funds.
Lima and Meirelles (2007) set up an investment function that depends on the profit
rate and interest rate. Hein (2006) and Fujita and Sasaki (2011) use the Marglin and
Bhaduri type investment function incorporating the negatiVeats of debt service.

The current study follows Hein (2006) and Fujita and Sasaki (2011), in that the model
can generate both the WLG and PLG growth regimes. Thus, the firms make an
investment plan, which is given by the following desired investment function:

g=I1/K=a+pr+yu-_0ia, (3)

wherea, B, v, andf are positive parameters, agddenotes the short-run capital
accumulation ratea stands for the motivation to accumulate and might fieched

by the firms’ animal spirits. Both the profit shareand the capacity utilization rate

u stimulate capital accumulation, but a rise in debt service negatikdgta it. The
type of investment function must be carefully chosen, as the arguments e&esily a
the possibility of growth regimes. In addition to the theoretical necessity, | select
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the above investment function on the basis of empirical evidence. From empirical
analysis, it is shown that the impacts of variables concerning the accelefi@cr e

(by the growth rate of real net domestic income), and of the profit share on capital
accumulation dfer (Hein and Schoder (2011)). In addition, the interest payments
also have a negative impact on capital accumulation (Ndikumana (1999)). Therefore,
the interest payments are separately included in this function.

3.2 Equilibrium

This paper particularly considers the property of the short-run equilibrium state. In
this period, disequilibrium in the goods market is adjusted by changes in the capacity
utilization rate under given capital and debt stocks. From egs. (2) and (3), the short-
run equilibrium rate of capacity utilization is given by

*_

a+ Br+ (A -0)id
A+sc)h-y

(4)

For the stability of this equilibrium, | assume tha&t ¢ sc)r —y > 0, which is
known as the Keynesian stability condition. | also assume that the numerator of eq.
(4) is positive, which will ensure a positive equilibrium value of capacity utilization.

By differentiatingu* with respect to the profit share | obtain the conditions for
both the stagnationist and exhilarationist demand regimes. These conditions can be
distinguished on the basis of the following equation:

o (A+so)la+(A-0)id] +By
or — [(A+sm—2

This equation shows that if the 8, andy are large, the stagnationist demand regime
will be established. On the contrary, whéns large, the exhilarationist demand
regime will be established.

Similarly, by differentiatingu* with respect to the debt ratid, | can obtain the
conditions for both the debt-led and debt-burdened demand regimes. These condi-
tions can be distinguished on the basis of the following equation:

()

ou (A-o)
ol (A+so)m—vy

(6)

This calculation shows the importance of théfelience between andé. If 6 is
larger thamA, the debt-burdened demand regime will be established. Following Fu-
jita and Sasaki (2011), | name this the debt-burdened capacity utilization (DBCU)
regime. On the contrary, whekis larger tham, the debt-led demand regime will

be established. | name this the debt-led capacity utilization (DLCU) regime. Finally,
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the value of the interest rate reinforces these impacts. DBCU and DLCU play an
important role for the existence of a combination of growth regimes; this is shown in
the Appendix.

Below, | focus on the mechanism of economic growth in terms of income distribu-
tion and finance. By substituting eq. (4) in eq. (3), | obtain the short-run equilibrium
rate of capital accumulatiogi:

_ (a+ ) (A + sc)m + [Ay — On(A + )i
- (A+sc)m—y '

In the short-run steady state, the capacity utilization vate X/K remains con-
stant. Therefore, the output growth rate is equal to the capital accumulation growth
rate,g*. On the basis of eq. (7), | will derive the income distribution- and finance-
growth regimes.

First, | examine the impacts of a change in the income distribution share on the
economic growth rate. Eerentiatingg* with respect tor yields

65: A ELAS:),STCE y]z{ﬁﬂz(A + ) - yla + 28 + (A - 0)iA]}. (8)

Since | assumed that the numerator of eq. (4) is positive, 487 + (A — 0)i1] is also
positive. In eq. (8), sinceA(+ ) is positive, the income distribution-growth regimes
can be distinguished on the basis of the sign of the terms in the brace.

Second, | investigate thetects of a change in the debt-capital ratio on the eco-
nomic growth rate. Dterentiatingy” with respect tol gives

*

(7)

dg" [
P m[?’A — (A + sc)n). 9)

Since the denominator of eq. (9) is positive, the finance-growth regimes can be dis-
tinguished on the basis of the sign of the terms in the bracket.

Finally, let us focus on the relationship between ¢drnand formation and
growth. In this model, while DLCU leads to both DLG and DBG, DBCU leads
only to DBG. By arranging eq. (9), we have

YA = 0n(A + sc) =yA = (Oy — 0y) — On(A + <)
=y(A = 0) + 0y — n(A + )],

wherey — (A + ) is always negative, by the Keynesian stability condition. There-
fore, if the economy is DBCU (i.eA -6 < 0), the growth regime is necessarily debt-
burdened. On the other hand, if the economy is DLCU (Ae-,6 > 0), the growth
regime may either debt-burdened or debt-led depending on the condition (egs. (12)
and (13) shown in the next section).



4 Parametrical Configuration for Economic Growth
Regimes

4.1 On the Regime Switching Parameters

As shown in the previous section, whether the economic growth regime is wage-led
or profit-led depends on the parameters in eq. (8). More precisely, the following
inequalities determine the growth regime of income distribution.

¢ If the following inequality is satisfied

Bri(A + <)
1
VS o s 28+ (A 4o
then the PLG regime will be established.
e On the contrary, if the following inequality is satisfied
2
Y Br(A + ) (11)

a+ 2681 + (A -0’
then the WLG regime will be established.
As for the finance-growth regime, whether the economic growth regime is debt-

led or debt-burdened depends on the parameters in eq. (9). More precisely, the
following inequalities determine the finance-growth regime.

¢ If the following inequality is satisfied

On(A + <)
Y<—
A
then the DBG regime will be established.

(12)

e On the contrary, if the following inequality is satisfied

Or(A

y > m (13)
A

then the DLG regime will be established. The same conditions are true for the

DLG and DBG regimes in terms of changes in the interest rate.

From egs. (10)-(13), it is now clear that the values of parametes 6, andnr
relate to the determination of the income distribution- and finance-growth regymes.
represents the acceleratdiiset on investment) is the product of the firms’ retention
rate and the rentiers’ propensity to consumpti@measures the depressidfeet of

9



the interest payments, ands the initial value of the profit share. That is, changes in
these parameters may result in the transformation from one economic growth regime
to another. Therefore, | call these parameters the regime switching parameters.

| will illustrate the conditions for the economic growth regimes on the basjs of
andA, as these parameters show the formalization of the growth regimes in a clear
manner. By taking\ for the horizontal axis angt for the vertical axis, | depict the
relationship between the magnitudes of these parameters and the income distribution-
and finance-growth regimes. | define the functiéi{d) and G(A) on the basis of
inequalities (10)-(13), in order to illustrate the regime formation conditions in the
figure:

A+ )
F(a) = @+ 281+ (A - 0)id’ (14)
G(A) = w. (15)

It should be noted that is composed o8- andsc. As sc concerns other terms
in equations (14) and (15), | consider the changes given a constant value af.
In this case, the maximum and minimum value\adire 1- s and 0, respectively.
The locus ofF(A) is monotonically downward sloping in this domain, and the mini-
pr’ B

mum and maximum values 6f(A) are —and————,
&i(4) a+28r+(1-sc—-06)id a + 2Br —0id

respectively.

Similarly, the locus of5(A) is also monotonically downward sloping in this do-
on

1-<

main. The limit and minimum value @&(A) areAIingG(A) = co and , respec-

tively.

4.2 Onthe Properties of the Income Distribution-Growth Regimes

In this short-run model, the type of growth regime that will appear depends on chance
as the regime switching parameters are all exogenousisltelatively large and\

1By differentiatingF (A) with respect ta\, | get

dF(A)  Br(a + 2 — (0 + c)id)

dA [+ 287 + (A -0)i1]?

| assume that the numerator of this equation is negative, which is necessary to obtain an economically
meaningful solution. For example, if the slopeF(fA) is not negative, even when the firms’ retention

rate rises, it results in a profit-led economy although the aggregate consumption from profit decreases
in this case. This contrasts with the intuitive economic explanation. | will examine this issue in more
detail in the next section.
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is suficiently large, the WLG regime will be established. In contrast, whes
relatively small and\ is sutficiently small, the PLG regime will be generated.

¥, F(4)

FO) v :

WLG

Fl=s) T ?F(A)

0 (i— )

Figure 1: Conditions for the WLG and PLG regimes

Note The locus is depicted bi¢(A) = %. The value ofF(0) is F(0) = %ﬁfm, and

. na
that OfF(l - &j) IS F(l - &:) = m

Figure 1 presents the income distribution-growth regimes. yFor F(A), the
economic growth is wage-led, while it is profit-led fer< F(A). It is only when
v = F(A) that economic growth is independent of income distribution.

It is important to investigate why the income distribution-growth regime partic-
ularly depends on the values pfandA. As is defined in eq. (3)y represents the
accelerator fect on investment. By this term, changes in consumption demand are
led to aggregate demand. On the other hand, given the propensity to consumption of
rentiers 1- s, A changes according to the firms’ retention rate.

The parametrical configuration indicates that wage-led growth is more likely if
firms retain more (i.e., whes is large). Why is this so? Remark that firms distribute
a fraction (1- s¢) of their net profit income to rentiers, and retain the rest. Thus, they
are not an actor of consumption. In contrast, the rentiers spend a fractiog:Jof
their financial income that is distributed from the net profit by-(%). Therefore,
the firms’ propensity to consume is always zero, whereas an increase in the financial
income distributed from the net profit income stimulates rentiers’ consumption by
(1 - sr)(1 - ). On the other hand, a unit decrease in the wage share (increase
in the profit share) changes the workers’ consumptior-byas their propensity to
consume is unity. Therefore, a unit increase in the profit share changes aggregate

11



consumption by-1+ (1-s:)(1- ) = —sr(1 - s¢) — s < 0. Therefore, an increase

in profit share necessarily decreases aggregate consumption. Hence, as firms retain
more (i.e.,sr increases), demand formation by way of an increase in profit becomes
difficult. This is why increasing through a change is: yields the WLG regime.
Moreover, if the wage share rises whers large, the workers’ consumption demand
rises as well. Then, the aggregate demand is stimulatedimough the accelerator
effect. Thus, wage-led growth is enhanced by a combination of laayed largey.

4.3 On the Properties of the Finance-Growth Regimes

The model also generates finance-growth regimes, i.e., debt-led and debt-burdened
growth. The growth regime that appears also depends on chance, as the regime
switching parameters are all exogenous. Figure 2 presents these finance-growth
regimes. Given a value of that is larger tharG(1 — s¢), the DLG regime tends

to be established, as the value dfincreases. In contrast, given a valueygfa
smallerA is likely to generate debt-burdened growth. it is only whee G(A) is
satisfied that the monetary and financial side of the economy may be neutral for the
economic growth.

Y, G(A) \G(A)

DLG

DBG

0 (e

Figure 2. Conditions for the DLG and DBG regimes
Note The locus is depicted b(A) = ZE&5%) The limit of G(A) in caseA is close to zero is

lima_o = o, and the minimum value @b(1 - &) isG(1 - &) = 1?—”50

It is also important to investigate the principle of the finance-growth regimes on
the basis of the changesymandA. Figure 2 shows that debt-led growth is more as
the firms’ retention increases. This mechanism can be explained in a similar manner

12



to demand formation in terms of income distribution. The consumption of workers
is independent of the debt ratio. If the debt ratio rises by one unit, it decreases the
distribution of dividends by the firms by @ sg)i and raises the rentiers’ received
interest income by. Therefore, one unit of increase in the debt ratio changes the
rentiers’ financial incomes by-[1 — s£) + 1]i, which is the total of the changes in
dividends and received interest. Because of this change in financial incomes, the ren-
tiers’ consumption increases by<{%:)[—(1-sr)+1]i = sr(1—<)i. The total change

in consumption by a one-unit increase in the debt ratio is therefore positive. Given
Sc, an increase ig: reinforces the magnitude of consumption expansion in the case
of a rise in debt, which stimulates economic growth. Therefore, when the retention
rate is large, an increase in the debt ratio will raise aggregate demand through the
rentiers’ consumption. This is the mechanism wherein an increadethmnough a
change irs: leads to the DLG regime.

Moreover, a larges will support this demand formation pattern. An increase in
consumption by rentiers stimulates investment demand, and thus, aggregate demand
through the acceleratoffect. Thus, debt-led growth is enhanced by a combination
of largeA andy.

Other variables change the position of the locus. In particular, a r&expands
the debt-burdened areas given a valueAoflt is easy to understand why such a
change occurs. According to the investment function 3gpresents the negative
impact of increasing debt service. A rise in this value means that investment is re-
strained by an increase in interest payments. Even if the consumption accelerator
effect through a rise in debt variables t§egtive, it may not be dficient to dfset the
negative impact of interest payments on the investment demand. Therefore, a rise in
6 tends to expand the debt-burdened area while reducing the debt-led area.

4.4 On the Possibility of a Combination of Economic Growth
Regimes

If the focus of the study is on one side of the growth regime as is the case for most ex-
isting literature, it will be sfficient to study whether the Keynesian stability condition
and the condition for the growth regime are compatible. However, as | investigate
both types of growth regimes, | have to check if there exist parameters that satisfy the
Keynesian stability condition, and discriminations for the income distribution- and
finance-growth regimes. Such an examination concerns the possibility of a combina-
tion of growth regimes. | leave the proof concerning the existence of these regimes
to the Appendix.

Using the results obtained by this exercise, | depict the possible areas for these
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economic growth regimes in figures. Four types of combinations of growth regimes
are theoretically possible. These are as follows: (1) WLG and DBG regimes, (2)
WLG and DLG regimes, (3) PLG and DLG regimes, and (4) PLG and DBG regimes.
However, there is another case in which three types of growth regimes exist. These
are as follows: (1) WLG and DBG regimes, (2) WLG and DLG regimes, and (3)
PLG and DBG regimes.

First, | consider the case where four types of growth regimes exist. In this case,
the two loci may intersect once in the domain. This is depicted in Figure 3, and is
mathematically formalized as follows. Fare (0, 1 — ], the following function is
set:

J(A) = G(A) - F(A). (16)

For this function, if the following assumption is satisfied, then the cu&@g and
F(A) intersect once; Ilml(O) >0 andJ(1- ) < 0. In this case, there exists €
(0,1 — ] such thatF(A*) = G(A*). Moreover, atA = A*, economic growth is
independent of both income distribution and debt accumulation.

0 A (1-<)

Figure 3: Four types of growth regimes (Case 1)
Note (1) WLG and DBG regimes; (2) WLG and DLG regimes; (3) PLG and DLG regimes; and
(4) PLG and DBG regimes. The frontiers are not included.

The other case is where the two loci never intersect in the domain. For function
J(A), if the following assumption is satisfied, then the cur@a) andF(A) never
intersectin the domairM(i)rﬁ(O) > 0andJ(1 - ) > 0. This condition is more likely
to be satisfied wheais large. This case is depicted in Figure 4 where the combina-
tion of the PLG and DLG regimes disappears. The underlying reasoning is simple.

14



As the investment function (3) impliegrepresents the negative impact of increasing
debt service on investment demand. A rise in this value means that demand forma-
tion through a rise in interest payments becomes mdfedli, given an accelerator
effect. Therefore, for a large the debt-led growth area is reduced.

(2)
(1) "
(3) F(A)

~A

0 (i— )

Figure 4: Three types of growth regimes (Case 2)

Note (1) WLG and DBG regimes; (2) WLG and DLG regimes; and (3) PLG and DBG regimes.
The frontiers are not included.

Let us consider the properties of each economic growth regime in detand
A remain in area (1) in Figure 3, the economy is wage-led and debt-burdened. This
growth regime implies that an increase in income distribution favourable for workers
stimulates their consumption, which has a largéeat for efective demand growth
than a decrease in investment demand due to a decrease in profit share. As a result,
the WLG regime is established. On the other hand, while a rise in debt negatively
affects the firms’ investment demand, it increases the rentiers’ consumption through
their financial income. As theffect of the former is larger than the latter, the DBG
regime is obtained.

The opposite of area (1) is the economy that is profit-led and debt-led. This
growth regime is established whenand A remain in area (3) in Figure 3. This
growth regime implies that an increase in income distribution favourable for work-
ers stimulates their consumption, which has a smalfiecce for dfective demand
growth than a decrease in investment demand due to a decrease in profit share. As
a result, the PLG regime is established. On the other hand, while a rise in debt neg-
atively dfects the firms’ investment demand, it considerably increases the rentiers’
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consumption through their financial income. In this regime, as fileeteof the latter
is larger than the former, the DLG regime is obtained.

Wheny andA remain in area (2), the economy is wage-led and debt-led. In this
case, an increase in income distribution for workers (a large wage share) and rentiers
(a large debt ratio) increases the economic growth rate. As a decrease in profit share
and a rise in debt ratio principally restrain investment demand, these growth regimes
are generated through the large increase in consumption, which is induced by the
changes in real and financial income distribution.

The opposite of area (2) is the case in whjchndA remain in area (4). In this
area, the economy is profit-led and debt-burdened. In this case, a change in income
distribution favourable for the profit earners (a small wage share) will increase eco-
nomic growth, whereas an income distribution favourable for the rentiers (a large
debt ratio) will restrain economic growth. An increase in profit share stimulates the
rentiers’ consumption and the firms’ investment, which expands aggregate demand.
From the financial side, because a large debt ratio restrains investment demand, this
growth regime is established. In other words, the rentiers’ consumption through a
rise in debt ratio is not enough tdfset the decrease in investment demand.

4.5 Implications for Existing Literature

Thus far, | have derived the mechanisms for the growth regimes. These growth
regimes are well-known in the existing literature. Therefore, this section presents
the contributions of this paper in comparison to the existing literature from the the-
oretical and empirical viewpoints. Even though my modelling strategy is just one
possible way of integrating these strands in a more complete manner (as there are
other ways of doing so, especially depending on the form ot&#inction), | be-

lieve that the results obtained in the current study have five implications. Although
some of these have been indicated in the preceding literature, the current model can
explain them in a more comprehensive manner.

First, as | referred to earlier, a comprehensive analysis of the income distribution-
and finance-growth regimes has not been presented. Rather, these have been sepa-
rately examined. Bhaduri and Marglin (1990), Blecker (2002), and Bhaduri (2007)
give parametrical zones of cooperation and conflict regimes, but they do not consider
the financial side of the economy. On the other hand, Taylor (2004), Hein (2006),
and Hein (2007) present the conditions for the DLG and DBG regimes. However,
it is not clear how these finance-growth regimes are related to the WLG and PLG
regimes. In contrast to these analyses, this paper presents explicit models both eco-
nomic regimes. By doing so, the current study reveals that four types of economic
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growth regimes can coexist.

The second is that the economic growth path tracfferént trajectories. Given
the locus ofG(A) andF(A), the values ofy andA determine the types of economic
growth regimes. However, as these variables are exogenous to the model, the type
of economic growth regime that will appear is not deterministic. For instance, If the
parametrical configuration of an economy results in the WLG and DBG regimes, an
increase in the wage share and a reduction in the debt ratio will raise the economic
growth rate. However, if an economy has the PLG and DLG regimes, such shocks
will lead to economic stagnation. Thus, the economic growth path can slfi@nedht
trajectories to the same shocks. This is in sharp contrast to the standard Ramsey type
neo-classical economic growth model in which the economic growth path always
traces a unique saddle path to the steady state, regardless of the type of shock.

The third implication is derived from the second one. By way of theoretical
examination, the current study insists on the condition for the complementarity of
growth regimes. Let me illustrate the importance of the complementarity of eco-
nomic growth regimes. If an economy is profit-led and experiences a profit squeeze,
the economy will stagnate from the real side. Moreover, if the economy is debt-
burdened, a rise in debt may restratteetive demand and the economy will shrink
further. On the contrary, another possibility is that when an economy is wage-led
and experiences an increase in wage share, the economy will expand because of the
wage-led demand formation. In addition, if the economy is debt-led, a rise in debt
will reinforce dfective demand formation and the economy will expand further. In
the first case, the two economic growth regimes do not have complementarity with
regard to distributional and financial shocks, whereas in the latter case, the two eco-
nomic growth regimes are complementary. In other words, the model suggests that
economic performance is not a result of a unique shock, but of a hybrid shock. Need-
less to say, other combinations of economic growth regimes and shocks can also be
explained.

Fourth, the Keynesian theory offective demand is interpreted in terms of both
income distribution and finance. That is, income distribution is not merely a kind
of price that plays the role of resource allocation, hii¢écts ¢fective demand. As
explained above, a change in income distribution wileet economic growth de-
pending on the regime. When economic growth rises, employment will also expand
in accordance with growth. This result is also in sharp contrast with that obtained
in the standard neo-classical economics. The neo-classical economics claims that
a high wage will be harmful for unemployment. However, in the current model,
for example, under wage-led growth, wage restraining is not necessfabtiee
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for stimulating economic growth or decreasing the unemployment rate. In addi-
tion, money and financial factors are not neutral for the real side of the economy,
but positively or negatively féect aggregate demand. As changes in debt or inter-
est rate fiect demand and growth, the real side of the economy is not independent
of the financial factors. Such implications, too, are in sharp contrast with the stan-
dard neo-classical economics that involves the neutrality of money and loanable fund
theory. As for the current model, the case—wherein money is neutral, and wage in-
creases discourage employment—can be obtained only in a special locus in which
S={(y.4) e R Iy =G(A).A" <A< (1- )}

Since Bhaduri and Marglin (1990), a number of empirical studies on growth and
distribution have been presented. Recently, the reality of debt and growth has also
been examined. The results obtained above enable us to understand the validity of
the empirical facts on the basis of a theoretical foundation. For instance, Hein and
Schoder (2011) show that the US and German economies have been in debt-burdened
growth (normal regime), on the basis of an extended Marglin and Bhaduri type invest-
ment function. Nishi (2012) explains using structural VAR models that the Japanese
economy has been profit-led and debt-burdened. As for income-distribution and eco-
nomic growth, Naastepad and Storm (2007), Hein and Vogel (2008), and Stockham-
mer and Onaran (2004) show that some countries have traced wage-led growth paths
and others have traced profit-led growth paths. The theoretical approach of the cur-
rent study complements these empirical results by showing that such combinations of
economic growth regimes are in fact plausible. In sum, the diversity of the economic
growth regimes is theoretically and empirically possible.

These implications also give another perspective for the traditional post-Keynesian
income distribution policy. In many cases, wage restraining does not impede eco-
nomic growth under the WLG regime, while it may not kféeetive under the PLG
regime. However, an investigation for both income distribution and finance yields
another possibility. Even if the growth regime is profit-led, the depresdiecteof
wage restraining for the economic growth may be partiaffget by the financial
side. If an economy is both debt-led and profit-led, stagnation due to an increase in
wage can be avoided by stimulating debt accumulation. On the contrary, if an econ-
omy is debt-burdened and profit-led, the same stagnation can be avoided by reducing
debt accumulation. Thus, there is still room for a wage increase, even if the economic
growth is profit-led. Of course, it should be noted that if the type of financial shock
is contrary to the finance-growth regime, the macroeconomic performance will dete-
riorate further. The current model incorporating both distribution and finance gives
a wider perspective for the economic growth mechanism and income distribution
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policy.

5 Conclusion

Post-Keynesians are interested in distributional issues not only for their own sake,
but also for understanding the interaction between growth and income distribution.
They have also emphasized the role of money and finance for economic growth, as
these are not neutral for the real side of the economy. However, there is no study
that investigates a general class of parameters that establish the coexistence of the
income distribution- and finance-growth regimes. While many preceding studies
have investigated which regime is obtained under what circumstances, a combination
of both regimes has seldom been examined. Taking these facts into consideration,
this paper attempts to provide such a comprehensive treatment of growth regimes
within a simple post-Keynesian modelling framework.

The economic growth regime changes according to parametferscelerator ef-
fect) andA (firms’ retention ratio and rentiers’ propensity to consume), which | re-
ferred to as the regime switching parameters. If these values change, an economic
growth regime transforms into another. By identifying and synthesizing growth
regimes, | presented five implications for the existing literature. (i) Economic growth
can be explained in terms of both income distribution and finance. (ii) Economic
growth shows diverse performance even to the same shocks. (iii) The macroeco-
nomic performance should thus be explained by paying attention to the complemen-
tarity to the shocks. (iv) Unlike the basic neo-classical theory, income distribution
and money and finance are not neutral for real economic growth. (v) Recent empir-
ical results that show wage-led, profit-led, debt-led, and debt-burdened growth pat-
terns are not obtainead hog but these can be explained by a theoretically sounded
foundation.

The attempt in the current study is also important for the argument on the ef-
fectiveness of economic policy. It suggests that even if an economy is profit-led,
a policy aiming to increase wage will still be valid. When the economy is debt-
burdened, the negativdfect from a wage increase can bfiset through an easy
monetary policy, such as by reducing the interest rate. In such a combination of
growth regimes, however, a tight monetary policy will further deteriorate economic
performance. Therefore, a regime analysis that captures both income distribution and
finance is important when considering economic policy choice.

Finally, the limitations of the model presented in this paper should be made clear.
The time span of the model is restricted within the so-called short-run. The time
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span is defined, depending on the adjustment of the variables. Althotfghedt
authors have dlierent modellings, among many post-Keynesian models, the short-
run is considered to be the case where income distribution, debt, and capital stock
are constant, and the GDP gap is adjusted by the capacity utilization rate (Rowthorn
(1981); Dutt (1990)). The long-run period refers to a period when both debt and
capital stock change in many cases. Recent models consider the long-run period,
particularly, as a case in which the capacity utilization rate is adjusted to a desired
or normal rate, and show that Kaleckian properties such as wage-led growth and
paradox of thrift still hold (Lavoie (1995); Lavoie (2013))'he model in the current
study is short-run. In this sense, it is not a fully fledged model.

However, the current provides a prototype model of growth, distribution, and fi-
nance, on which many extensions can be established. For example, the model can be
modified so as to endogenize the income distribution share (Cassetti (2003); Sasaki
(2011)). In addition, it can be employed for the long-run analysis of debt accumula-
tion and growth (Hein (2006); Hein (2007)). In this sense, the current model provides
a foundation for the post-Keynesian analysis of both growth regimes, income distri-
bution, and finance. Last but not the least, one of the important issues in doing so
is the redefining of the concept of growth regimes. As Nikiforos and Foley (2012)
indicate, the impact of a change in income distribution is not monotonic both theo-
retically and empirically for economic growth, which results in multiple equilibria.
Moreover, the existence of multiple equilibria means that the same shock does not
always lead to the expected result predicted by the demand regime. The same might
be true for the finance-growth models. Now that we have almost entirely theoreti-
cally revealed the monotonic impact of income distribution and finance on economic
growth, further investigation into more complex interactions among these variables
is required. | hope that the current model will provide useful foundations for fur-
ther research, as there exist few works on post-Keynesian economic growth, income
distribution, and finance.

Appendix

Existence of Four Regimes | prove the coexistence of the finance- and income
distribution-growth regimes. In order to do so, preliminary examinations for the
relationships among(A), G(A), and Keynesian stability condition are necessary. In

2This argument originates from the criticisms of the classical and Marxian models that consider
the rate of capacity utilization to converge to an exogenously given rate of capacity utilization in the
long-run.
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the following examinations, the DLCU and DBCU regimes play an important role in
the possibility of several regimes. Let us remark that the valugisfindependent
of these functions. Therefore, can be chosen withouttacting F(A), G(A), and

(A + ).

(A) Let us consider the following equation:

_Br(A+ ) on(A+ )

F(A) - G(A) = B+ N, A
(A + )
_&E;TBwMA—m—mm, 17)

whereN, = a+Br+(A-6)id > 0 which is the numerator in eq. (4). Thus, taking
the result in eq. (6) into consideration, the following results are obtained:

(A1) If an economy has the DLCU regime, than- 6 > 0. Therefore, both
F(A) > G(A) andF(A) < G(A) are possible. The former is more likely to
be established for a small and the latter is more likely to be established
by a large value of.

(A2) On the contrary, if an economy has the DBCU regime, thend < 0.
Therefore, onlyF(A) < G(A) is possible.

(B) Let us now consider the following equation:

2
F(A)—(A+&)n=%—}?—(A+&)n

(A + &)

= —mNu. (18)

Given the above equation, we get thdi\) < (A + )7 always holds.

(C) Finally, the relationship betwe&B(A) and A + sc)x is examined:
On(A + <)

G(A) - (A + sc)n = A A+ s)n
:%égiﬁw—A) (19)

Again, taking the result in eq. (6) into consideration, the following results are
obtained:

(C1) If an economy has the DLCU regime, thanr- 6 > 0. Therefore, only
G(A) < (A + sc)ris possible.
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(C2) On the contrary, if an economy has the DBCU regime, thend < 0.
Therefore, only A + sc)r < G(A) is possible. Thus, this inequality fully
corresponds to the DLCU and DBCU regimes. In this regard, DBCU
never leads to DLG. Therefore, if an economy is debt-&@) < (A +
sc)n always hold.

By using these conditions, | will present the conditions for the coexistence of the
finance- and income distribution-growth regimes. To simplify the discussion, only
the relationships that satisfy condition (B) are presented below.

(1) WLG and DBG For this regime to exist, the following formal conditions are
candidates. Fok < A*,

F(A) <y < (A + so)7 < G(A), (20)
F(A) <y < G(A) < (A + ). (21)

First, | consider eq. (20). Condition (A) indicates tigA) < G(A) is possible
if an economy has the DLCU regime a@dk large, or if an economy has the DBCU
regime. From condition (B} (A) < (A + sc)r is always possible. Finally, condition
(C) indicates thatA + sc)m < G(A) is also possible only if an economy has the DLCU
regime.

Second, | examine eq. (21). | have proven that condition (A) indicates that
F(A) < G(A) is possible if an economy has the DLCU regime ansllarge, or if an
economy has the DBCU regime. From condition (BJA) < (A + )« is always
possible. Finally, condition (C) indicates tHafA) < (A + sc)x is also possible only
if an economy has the DLCU regime.

v is independent of these functions and terms. Therefore, by choosing an ap-
propriatey, the above inequalities are possible. Hence, these two cases give that
the WLG and DBG regime can be established regardless of the DLCU and DBCU
regimes.

(2) WLG and DLG For this regime to exist, the following formal conditions are
candidates. For this regime to be the case, the following formal conditions are can-
didate. First, forA < A*,

F(A) < G(A) <y < (A + ). (22)

Condition (A) indicates thaE(A) < G(A) is possible if an economy has the DLCU
regime and is large, or if an economy has the DBCU regime. Condition (B) yields
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that F(A) < (A + ) is always satisfied. Finally, condition (C) indicates that
G(A) < (A + sc)r is also possible only if an economy has the DLCU regime, which
is compatible only with the DLCU case in condition (A).

Second, forA* < A,

G(A) < F(A) <y < (A + o). (23)

Here, condition (A) indicates th&(A) < F(A) is possible if an economy has the
DLCU regime and is small. Condition (B) yields thaE(A) < (A + sc)x is always
satisfied. Finally, condition (C) indicates thaA) < (A + sc)x is also possible only
if an economy has the DLCU regime, which is compatible only with the DLCU case
in condition (A).

Therefore, for an appropriate inequalities (22) and (23) are possible. Hence,
we get that this regime can be established only under the DLCU demand regime.

(3) PLG and DLG For this regime to exist, the following formal conditions are
candidates. FoA > A*,

G(A) <y < F(A) < (A + o). (24)

With regard to eq. (24), | have proven that condition (A) indic&€4) < F(A)
is possible if an economy has the DLCU regime ahis small. Condition (B)
yields thatF(A) < (A + s¢)n is always satisfied. Finally, condition (C) indicates
thatG(A) < (A + sc)r is also possible only if an economy has the DLCU regime,
which is compatible with condition (A).

By choosing an appropriate inequality (24) is possible. Hence, we get that this
regime can be established only under the DLCU demand regime.

(4) PLG and DBG For this regime to exist, the following formal conditions are
candidates. First, fok < A*,

v < F(A) < (A + o) < G(A), (25)
v < F(A) < G(A) < (A + ). (26)

For inequality (25), condition (A) indicates th&{A) < G(A) is possible if an
economy has the DLCU regime amdis large, or if an economy has the DBCU
regime. Condition (B) yields that(A) < (A + sc)n is always satisfied. Finally,
condition (C) indicates that\(+ sc)m < G(A) is also possible only if an economy has
the DBCU regime, which is compatible only with the DBCU case in condition (A).
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With regard to inequality (26), condition (A) indicates th&tA) < G(A) is pos-
sible if an economy has the DLCU regime afids large, or if an economy has
the DBCU regime. Condition (B) yields th&t(A) < (A + sc)n is always satisfied.
Finally, condition (C) indicates thatA(+ sc)r > G(A) is also possible only if an
economy has the DLCU regime, which is compatible only with the DLCU case in
condition (A).

Second, foA* < A,

v <G(A) < F(A) < (A + o). (27)

With regard to eq. (27), the condition (A) indicates tkg\) < F(A) is possible if
an economy has the DLCU regime afts small. Condition (B) yields tha(A) <
(A + sc)n is always satisfied. Finally, condition (C) indicates t&éf\) < (A + o)«
is also possible only if an economy has the DLCU regime, which is compatible only
with the DLCU case in condition (A).

Therefore, for an appropriate inequalities (25)-(27) are possible. Hence, we
get that this regime can be established if for an econainy, A* and the DLCU
or the DBCU demand regime is in place, and if for an economy, A* under the
DLCU demand regime is in place.
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