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Abstract 
This paper investigates the effect of profit sharing on the economy by using a Kaleckian model. Unlike 
exiting studies, we endogenize the profit share. Our analysis shows that if the size of the 
productivity-enhancing effect of profit sharing is small, profit sharing decreases the equilibrium rate of 
capacity utilization whereas if the size is large, profit sharing increases the equilibrium rate of capacity 
utilization. 
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1 Introduction 

How does profit sharing affect the economy? Does profit sharing stimulate the economy? 

Does profit sharing stabilize the economy? Who benefits from profit sharing? By using a 

Kaleckian model that focuses on the relationship between income distribution and 

output/growth, 1  this paper investigates the effect of profit sharing on the steady state 

equilibrium and the stability of the equilibrium. 

  In this paper, we define profit sharing as a policy that redistributes a fraction of profits to 

workers.2 The subjects that perform profit sharing are firms. Firms decide the rule of profit 

sharing and propose it to workers. The reason why firms perform profit sharing is that profit 
                                                 
∗ I would like to thank Shinya Fujita and seminar participants at Nagoya University for their helpful 
comments and suggestions. I would also like to thank lectureres and students who attended the 3rd 
Summer School on Analytical Political Economy at Hitotsubashi University for their useful comments. 
E-mail: sasaki@econ.kyoto-u.ac.jp 
1 For the framework of the Kaleckian model, see Rowthorn (1981) and Lavoie (1992). 
2 For differences in the form of and the significance of profit sharing by countries, see Blinder ed. 
(1990). For the economic rationality of the bonus system in Japan, see Owan and Suda (2009). 
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sharing increases profits by giving an incentive to workers and raising labor productivity. If 

workers obtain profits, total income of workers will increase and if so, they will agree to profit 

sharing. 

  A typical example of studies that examine profit sharing is Weitzman (1985). By extending 

a monopolistic competition model, he shows that profit sharing can increase employment as 

long as profit sharing lowers basic salaries of workers.3 

  Only a few studies investigate profit sharing by using Kaleckian models. To our knowledge, 

only Lima (2010) and Lima (2012) are Kaleckian approaches that consider profit sharing, and 

Lima (2010) is closely related to the present paper.4 

  Lima (2010) investigates the effect of profit sharing on macroeconomic variables based on a 

Kaleckian model in which the mark-up rate of firms is constant and hence, the profit share (the 

ratio of profit to national income) is also constant. He considers some extended cases: a case 

where the specification of the investment function is modified; a case where workers as well 

as capitalists save; and a case where labor productivity increases with the introduction of 

profit sharing. For example, under the standard setting in which workers do not save and 

investment demand depends positively on both the profit rate and the capacity utilization rate, 

profit sharing increases the equilibrium value of the rate of capacity utilization. In this sense, 

profit sharing has a stimulative effect on the economy. However, this result depends on the 

specification of the model. He also shows that if workers do not save and investment demand 

depends positively on both the profit share and the rate of capacity utilization à la Marglin and 

Bhaduri (1990), profit sharing increases the capacity utilization if the effect of the profit share 

on investment is large while decreases the capacity utilization if the effect is small. 

  Lima’s (2010) results are very interesting but there is room for improvement: the 

                                                 
3 According to Cahuc and Dormont (1997), a profit sharing rule discussed by Weitzman (1985) is not 
consistent with the profit sharing rule in France, where a law inhibits the substitution of profit sharing 
for basic salaries. 
4 Lima (2012) investigates an economy in which firms with profit sharing and firms with no profit 
sharing coexist. Then, he assumes that the labor productivity of firms with profit sharing is higher than 
that of firms with no profit sharing. This labor productivity enhancing effect is important in 
considering a country such as France where a law inhibits the substitution of profit sharing for basic 
salaries. In this case, profit sharing inevitably becomes an additional cost and hence, firms do not adopt 
profit sharing unless higher labor productivity compensates the cost (Cahuc and Dormont, 1997). 
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assumption that the mark-up rate of firms is fixed. As stated above, in the Kaleckian model, a 

constant mark-up rate means a constant profit share. However, when considering profit 

sharing, it is unreasonable to assume that the profit share remains constant. With profit sharing, 

firms anticipate a decrease in their profits that remain after profit sharing, and then, are likely 

to add the decrement to the price of goods that they sell. On the other hand, labor unions 

anticipate an increase in income owing to profit sharing, and then, may not conduct active 

wage bargaining. With these behaviors of firms and labor unions, profit sharing is likely to 

change the profit share. Therefore, we endogenize the profit share. 

  This paper investigates the effect of profit sharing on macroeconomic variables by using a 

Kaleckian model in which income distribution is endogenously determined through wage 

bargaining. In addition, based on the observation that some workers receive profit sharing and 

other workers do not, we extend a model of Sasaki, Matsuyama, and Sako (2013) that 

considers two types of workers. 

  To analyze how the wage gap between regular and non-regular workers affects the economy, 

Sasaki, Matsuyama, and Sako (2013) introduce the wage gap into a Kaleckian model based on 

Rowthorn (1981) and Raghavendra (2006) in which both variable labor and fixed labor are 

considered. Then, they analytically show that an increase in the wage gap destabilizes the 

dynamics of the economy. 

  However, they do not consider profit sharing. Moreover, they assume that both regular and 

non-regular workers spend all their wages on consumption and only capitalists save. In 

contrast, in the present paper, we assume the following: non-regular workers obtain only wage 

incomes and entirely spend them on consumption; regular workers obtain both wage incomes 

and profits owing to profit sharing and save a constant fraction of their total incomes; and 

capitalists save a constant fraction of profits after profit sharing. 

  Furthermore, based on empirical evidence that the introduction of profit sharing increases 

labor productivity (Weitzman and Kruse, 1990; Dube and Freeman, 2008), we assume that 

profit sharing increases the labor productivity of regular workers. As stated above, only 

regular workers obtain profits owing to profit sharing whereas non-regular workers do not. 

Accordingly, this assumption is reasonable. 

  As exiting studies that consider profit sharing by using macrodynamic models, we can cite 

Ninomiya and Takami (2010), Mainwaring (1993), and Fanti and Manfredi (1998). 
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  Ninomiya and Takami (2010) introduce profit sharing into a Keynesian dynamic model and 

analytically show that profit sharing destabilizes the equilibrium. 

  Mainwaring (1993) extends Pohjola’s (1981) discrete-time version of Goodwin’ s (1967) 

model and shows that income transfer from capitalists to workers, equivalent to profit sharing, 

decreases the equilibrium employment rate and increases the equilibrium profit share. 

  Fanti and Manfredi (1998) build a continuous-time version of Goodwin model and show 

that profit sharing stabilizes the economy. In addition, they show that profit sharing does not 

change the equilibrium profit share and decreases the equilibrium employment rate. 

Accordingly, the result concerning to the employment rate is the same as that of Mainwaring 

(1993). 

  Summarizing these studies, we can say that it is not certain whether or not profit sharing has 

a stabilizing effect but it does not stimulate the economy. 

  In contrast, we show that if the productivity enhancing effect of profit sharing is large, 

profit sharing increases the equilibrium rate of capacity utilization. In addition, the effect of 

profit sharing on income distribution differs depending on conditions. 

  The rest of the paper is organized as follows. Section 2 presents our model. Section 3 

examines the local stability of the steady-state equilibrium. Section 4 presents comparative 

static analysis and numerical simulations, and compares our results with those of existing 

studies. Section 5 concludes. 

 

2 Model 

Consider an economy with two types of workers (regular workers and non-regular workers) 

and capitalists. For analytical convenience, we abstract government and international trade. 

Workers supply labor to firms and obtain wages. Capitalists supply capital to firms and obtain 

profits. Let RL  and NRL  denote the employment of regular workers and that of non-regular 

workers, respectively. We assume that the regular employment RL  is related to the potential 

output CY , while the non-regular employment NRL  is related to the actual output Y . 

0, >= αα C
R YL , (1) 

0, >= ββYLNR , (2) 

where α  and β  are labor input coefficients. From equations (1) and (2), the ratio of the 

non-regular employment to the regular employment is given by αβ // uLL RNR = . 



5 

Here, we assume that according to some empirical studies that the introduction of profit 

sharing increases labor productivity, the labor input coefficient of regular workers decreases 

with the introduction of profit sharing. Then, we can write α  as follows: 

  0),( ≤= σασαα , (3) 

where σαασ dd /=  and σ  denotes a sharing parameter that is the ratio of profits received 

by regular workers to all profits ( 10 << σ ). Hereafter, we denote the derivative or partial 

derivative of a function with respect to a variable as a subscript. Since we assume that only 

regular workers receive profit sharing, only the labor productivity of regular workers increases 

whereas that of non-regular workers stays constant. 

  Denoting the total employment as NRR LLL += , using equations (1) and (2), we obtain the 

average labor productivity LYa /=  as follows: 

0,0),;(
)()(

>>≡
+

=
+

=
+

= σσ
βσαβσα

aaua
u

u
YY

Y
LL

Ya uC
NRR

. (4) 

That is, the average labor productivity is increasing in the rate of capacity utilization 
CYYu /=  and increasing in the sharing parameter σ . In other words, first, there exists an 

increasing returns to scale effect in the economy in that the average labor productivity 

increases with an increase in the output, and second, profit sharing increases the average labor 

productivity with an increase in the labor productivity of regular workers. Differentiating 

equation (4) with respect to time, we obtain the rate of change in the average labor 

productivity. 

u
u

ua
a 

⋅
+

=
βσα

σα
)(

)( . (5) 

Since u  is constant at the steady state equilibrium ( 0=u ) as will be explained later, the 

corresponding average labor productivity is also constant. Thus, there is no perpetual technical 

progress in our model. 

  The nominal wage of the regular employment Rw  is supposed to be higher than that of the 

non-regular employment NRw  at a constant rate γ . 

  1, ≥> γγ NRR ww . (6) 

Then, the average wage of the economy is given by 
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The average wage is given by the weighted average of the regular and non-regular 

employment wages. Each weight corresponds to the corresponding employment share. 

  The distribution of national income leads to 

,)1(

)1(

scapitalistrkersregular woworkersregularnon

scapitalistworkers

)()))())(

)())()

rpKrpKLwLw

rpKrpKwLpY

RRNRNR σσ

σσ

−+++=

−++=

−

 (8) 

where p  denote the price of goods; r , the profit rate; and K , capital stock. Let m  denote 

the profit share ( )/( pYrpKm = ). Then, the wage share is given by )/(1 pYwLm =− . In 

addition, considering profit sharing, we define λ  as the ratio of capitalists’ income to 

national income and λ−1  as the ratio of the sum of regular and non-regular workers’ income 

to national income. Then, we have 

10,)1( <<−= λσλ m . (9) 

Hereafter, we call λ  capitalists’ income share. 

  If we assume that the ratio of capital stock to the potential output CY  is equal to unity, that 

is, 1/ =CYK , then we can write the rate of capacity utilization as KYu /= , and accordingly, 

we obtain umr = . 

  As stated above, only regular workers obtain profit sharing whereas non-regular workers do 

not. Suppose that non-regular workers spend all wage income NRNR Lw  on consumption, 

regular-workers save a constant fraction ws  of the sum of wage income and profit income, 

that is, rpKLw RR σ+ , and capitalists save a constant fraction cs  of profit income after profit 

sharing, that is, rpK)1( σ− . Suppose also that 10 <≤≤ cw ss , that is, the saving rate of 

capitalists is higher than that of regular workers.5 Then, the saving function sg  is given by 

                                                 
5 If workers save, they indirectly own capital stock (Pasinetti, 1962). However, for simplicity, we do 

not consider it. 
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where the following relations hold. 

0)( ≤−−= wc sssσ , (11) 

0,0 <> σψψ u . (12) 

  Following Marglin and Bhaduri (1990), we assume that the firms’ investment demand 

function dg  is an increasing function of the capacity utilization rate u  and the capitalists’ 

income share λ . In Marglin and Bhaduri (1990), the profit share m  is an explanatory 

variable of the investment function. However, if we want to consider profit sharing, it is 

reasonable to use the share of profits after profit sharing, that is, capitalists’ income share as an 

explanatory variable of the investment function.6 

0,0),)1(,(),( >>−== λσλ dduddd ggmugugg , (13) 

where dug  denotes the partial derivative of the investment function with respect to the 

capacity utilization, and λdg  denotes the partial derivative of the investment function with 

respect to the capitalists income share. Note that we have λσ ddm gg )1( −= . 

  We assume a quantity adjustment that the capacity utilization rate increases (decreases) in 

accordance with an excess demand (supply) in the goods market. 

0),( >−= φφ sd ggu , (14) 

where the parameter φ  denotes the speed of adjustment of the goods market. 

  Unlike Lima (2010), we assume that the profit share is endogenously determined through 

labor-management negotiations. In usual Kaleckian models, the mark-up rate is assumed to be 

constant, and then, the profit share becomes constant. With profit sharing, firms anticipate a 

decrease in profits that remain after profit sharing, and then, are likely to add the decrement to 

the price of goods that they sell. On the other hand, labor unions anticipate an increase in 

incomes from profit sharing, and then, are not likely to conduct active wage bargaining. With 

these behaviors of firms and labor unions, profit sharing is likely to change the profit share. 

                                                 
6 A similar specification is adopted in Lima (2010). 
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  Taking the derivative of the definition of the profit share )]/([1 pawm −=  with respect to 

time, we obtain 

a
a

w
w

p
p

m
m 

+−=
−1

. (15) 

That is, the rate of change in the profit share is decomposed into the rate of change in the price, 

the rate of change of the average wage in the whole economy, and the rate of change of the 

average labor productivity. Here, we formalize the equation of the price of goods and the 

equation of the regular employment wage by using Rowthorn’s (1977) theory of 

conflicting-claims inflation.7 

  First, firms set their price so as to narrow the gap between firms’ target income share fλ  

and the actual income share λ , and accordingly, the price changes. Second, labor unions 

negotiate so as to narrow the gap between the labor unions’ target income share wλ  and the 

actual income share λ , and accordingly, the nominal regular employment wage changes. 

Note that only regular workers engage in wage bargaining. These two assumptions can be 

written as follows: 

0,0),(],)1([)( >>=−−=−= ffffffff m
p
p θλξλλσλθλλθ ξ


, (16) 

0,0,0),;(],)1[()( ><<=−−=−= wwwuwwwwww
R

R um
w
w

θλληλλλσθλλθ η


, (17) 

where fθ  denote the speed of adjustment of the price; wθ , the speed of adjustment of 

regular workers wage; ξ , the bargaining power of firms; and η , the bargaining power of 

labor unions. We assume that the target income share of firms is increasing in the bargaining 

power of firms while the target income share of labor unions is decreasing in the bargaining 

power of labor unions. When the target income share of labor unions is decreasing in the rate 

of capacity utilization, the rate of change in nominal/real wage is increasing in the rate of 

capacity utilization. This effect corresponds to the Marxian reserve army effect. As the rate of 

capacity utilization (a proxy of the rate of employment) increases, the bargaining power of 

labor unions increases, and they demand a higher wage share (i.e., a lower profit share). Other 

things being equal, this leads to an increase in the rate of change in the nominal wage. In 

addition, partially differentiating equations (16) and (17) with respect to the sharing parameter, 

                                                 
7 For a Kaleckian model with conflicting-claims inflation, see Cassetti (2003). 



9 

we find that profit sharing increases the rate of change in the price and decreases the rate of 

change in wage. 

  Note that in the usual conflicting-claims inflation theory, not the capitalists’ income share 

λ  but the profit share m  is used. However, if we want to consider profit sharing, we should 

use the capitalists’ income share as described by equations (16) and (17). Some might think 

that equation (17) has some problems. Since it is regular workers who engage in wage 

bargaining, their target must be )/()( pYrpKLw RR σ+ , and not )/()( pYrpKwL σ+ . However, 

we can think that equation (17) is an equation that determines the wage of leading-sectors’ 

labor unions that influence the wage determination of the whole economy and that 

leading-sectors take the workers’ income share (i.e., the capitalists income share λ ) into 

consideration. 

  By substituting equations (10) and (13) into equation (14), and equations (5), (16), and (17) 

into equation (15), we can obtain the following dynamic equations with respect to the capacity 

utilization rate and the profit share. 

)]1)(;()())1(,([ musumsmugu wd −−−−= σψσσφ , (18) 

.0,0,
])([

)();(where

],);();()())(1)[(1(

<<
+

=

−−−+−−−=

σβσγα
σγασ

σηλθξλθθθσ

ff
uu

uf

uufummm

u

wwffwf 

 (19) 

  The steady state equilibrium is an equilibrium such that 0== mu  . From this, the 

equilibrium values of u  and m  satisfy the following equations.8 

)1)(;()())1(,( musumsmug wd −+=− σψσσ , (20) 

);()())(1( ηλθξλθθθσ um wwffwf +=+− . (21) 

In the following analysis, we assume that there exists a unique pair of )1,0(∈∗u  and 

)1,0(∈∗m  that simultaneously satisfy equations (20) and (21), where the asterisk “∗ ” denotes 

the equilibrium value. 

  From equations (20) and (21), we find that the steady state equilibrium does not depend on 

the parameter φ  that represents the speed of adjustment of the goods market. This property is 

                                                 
8 Of course, 1=m  is a steady state equilibrium. However, we focus our attention on interior 
solutions. 
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used in the stability analysis in the next section. 

  Finally, we summarize the notion of income distribution in this paper. National income is 

decomposed into 

 

.)1(]);([)1)](;(1[
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 (22) 

The non-regular workers’ income share and the regular workers’ income share are respectively 

given by 

)1)](;(1[ mu
pY

Lw NRNR −−= σψ , (23) 

mmu
pY

rpKLw RR σσψσ
+−=

+ )1)(;( . (24) 

The rear wage of non-regular workers and that of regular workers are respectively given by 

  )1(
)(

m
u

u
p

wNR −
+

=
βσγα

, (25) 

  )1(
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m
u

u
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wR −
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=
βσγα

γ . (26) 

When u  and m  are determined, these distributive variables are also determined. 

 

3 Stability analysis 

To investigate the stability of the steady state equilibrium, we analyze the Jacobian matrix J  

of the system of the differential equations (18) and (19). 

  







=

2221

1211

JJ
JJ

J , (27) 

where the elements of J  are given by as follows: 

])1()([11 uwdu msmsg
u
uJ ψσφ −−−=
∂
∂

=


, (28) 
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)];()()1[(12 σψσσφ λ ususg
m
uJ wd +−−=

∂
∂

=


, (29) 

]);()[1( 1121 Jufm
u
mJ wuw σλθ +−=
∂
∂

=


, (30) 

]);())(1)[(1( 1222 Jufm
m
mJ wf σθθσ −+−−−=
∂
∂

=


. (31) 

All the elements of J  are evaluated at the steady state equilibrium though asterisks are not 

added for simplicity. 

  Let us assume the following condition: 

Assumption 1. The condition uwdu msmsg ψσ )1()( −+<  holds. 

  This means that the response of savings to the capacity utilization rate is larger than that of 

investments. This assumption makes the quantity adjustment of the goods market stable. 

Assumption 1 is sometimes called the Keynesian stability condition (Marglin and Bhaduri, 

1990), which is often imposed in Kaleckian models.9 With Assumption 1, from equation (28), 

we can obtain 011 <J . 

  Let us classify the regime according to the effect of a profit share increase on the capacity 

utilization. 

Definition 1. If the relation );()()1( σψσσ λ ususg wd −>−  holds, the steady state 

equilibrium is called the profit-led demand regime. If, on the other hand, the relation 

);()()1( σψσσ λ ususg wd −<−  holds, the steady state equilibrium is called the wage-led 

demand regime. 

  If the investment response to the profit share is more than the saving response, then the 

steady state equilibrium exhibits the profit-led demand regime. On the other hand, if the 

investment response to the profit share is less than the saving response, then the steady state 

equilibrium exhibits the wage-led demand regime. From equation (29), we have 012 >J  in 

the profit-led demand regime while 012 <J  in the wage-led demand regime. 

  From Assumption 1 and Definition 1, the sign structure of the Jacobian matrix J  is given 

as follows: 

                                                 
9 However, Skott (2010, 2012) criticizes the Keynesian stability condition. 
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−

±−
=

?
J . (32) 

  The steady state equilibrium is locally stable if and only if the determinant Jdet  of the 

Jacobian matrix J  is positive and the trace Jtr  is negative. Let us confirm whether or not 

these conditions are satisfied in our model. 

 
−+−

−+−+−−=
/
1211 );()1()1)()(1(tr JufmmJ wf σθθσJ , (33) 

 ]))(1)[(1(det
/
1211
−+−−

++−−−= JJm wuwwf λθθθσJ . (34) 

  First, we examine the sign of Jtr . When the equilibrium exhibits the profit-led demand 

regime, that is, 012 >J , we obtain 0tr >J  if the size of 0);( >σuf  is large. When the 

equilibrium exhibits the wage-led demand regime, that is, 012 <J , we always obtain 0tr <J . 

  Next, we examine the sign of Jdet . When the equilibrium exhibits the profit-led demand 

regime, that is, 012 >J , we always obtain 0det >J . When the equilibrium exhibits the 

wage-led demand regime, that is, 012 <J , we obtain 0det <J  if the reserve army effect is 

large, that is, the absolute value of 0<wuλ  is large. 

  From the above analysis, we obtain the following propositions. 

Proposition 1. Suppose that the steady state equilibrium exhibits the wage-led demand regime. 

If the reserve army effect is small, then the steady state equilibrium is locally stable. On the 

other hand, if the reserve army effect is large, then the steady state equilibrium is locally 

unstable. 

Proposition 2. Suppose that the steady state equilibrium exhibits the profit-led demand regime. 

Then, the steady state equilibrium can be locally unstable. 

  As stated above, the steady-state equilibrium values do not depend on the parameter φ . 

Accordingly, if we choose φ  as a bifurcation parameter, by using the Hopf bifurcation 

theorem, we can prove the occurrence of limit cycles. 

Proposition 3. Suppose that the steady state exhibits the profit-led demand regime. Then, a 
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limit cycle occurs when the speed of adjustment of the goods market lies within some range. 

Proof. Choose φ  as a bifurcation parameter. If we define 

  )];()()1)[(;()1(])1()([ σψσσσψσ λ ususgufmmsmsg wduwdu +−−−+−−−=Λ , (35) 

then we can rewrite the trace of J  as follows: 

)1)()(1(tr mwf −+−−Λ= θθσφJ . (36) 

Suppose that 0>Λ . Indeed, we can obtain 0>Λ  if the steady state equilibrium exhibits the 

profit-led demand. In addition, Λ  is independent of φ . Moreover, the equilibrium values of 

the rate of capacity utilization and the profit share are independent of φ . Define that  

0/)1)()(1(0 >Λ−+−≡ mwf θθσφ . Then, for 0φφ = , we obtain, 0tr =J , for 0φφ < , we 

obtain 0tr <J , and for 0φφ > , we obtain 0tr >J . Therefore, 0φφ =  is a Hopf bifurcation 

point. That is, there exists a continuous family of non-stationary, periodic solutions of the 

system around 0φφ = . □ 

 

4 Analysis 

4.1 Comparative static analysis 

We investigate the effect of profit sharing on the equilibrium values of the rate of capacity 

utilization and the profit share. For comparative static analysis, we need the stability of the 

steady state equilibrium. Thus, we assume 0det >J  in the following analysis. 

  First, we investigate the effect of profit sharing on the rate of capacity utilization. Totally 

differentiating equations (20) and (21) and rearranging the resultant expressions, we obtain 

])1[()]1()[)(1(

)1)(1(
)(

2

ψσλθψθθσ
βγα

γβσα
βγα

βθθ

σ λ

σ

wdwuwuwduwf

wfw

ssugmssmg
u

m
m

u
us

d
du

+−−+−−−+−









+

−−
+

+
+

=
∗

. (37) 

The sign of the denominator of the right-hand side is opposite to the sign of Jdet . Thus, its 

sign is negative. Therefore, if the productivity enhancing effect of profit sharing is large, that 

is, the absolute value of 0<σα  is large, the sign of the numerator of the right-hand side is 

negative, and consequently, we obtain 0/ >∗ σddu . In contrast, if the productivity enhancing 

effect of profit sharing is small, that is, the absolute value of 0<σα  is small, the sign of the 

numerator of the right-hand side is positive, and consequently, we obtain 0/ <∗ σddu . 

  Next, we investigate the effect of profit sharing on the profit share. Define Ω=∗ σddu / . 
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Then, we obtain 

  
))(1(

)(

wf

wuwwf m
d
dm

θθσ
λθθθ

σ +−

Ω++
=

∗

. (38) 

Then, when 0/ <Ω=∗ σddu , that is, the productivity enhancing effect of profit sharing is 

small, we obtain 0/ >∗ σddm , which implies that profit sharing increases the profit share. In 

contrast, when 0/ >Ω=∗ σddu , that is, the productivity enhancing effect of profit sharing is 

large, the sign of equation (38) is ambiguous. 

  From the above analysis, we obtain the following two propositions: 

Proposition 4. Suppose that the productivity enhancing effect of profit sharing is large. Then, 

an increase in the sharing parameter increases the equilibrium rate of capacity utilization. In 

contrast, suppose that the productivity effect of profit sharing is small. Then, an increase in the 

sharing parameter decreases the equilibrium rate of capacity utilization. 

Proposition 5. Suppose that the productivity enhancing effect of profit sharing is large. Then, 

the effect of an increase in the sharing parameter on the equilibrium profit share is ambiguous. 

In contrast, suppose that the productivity effect of profit sharing is small. Then, the effect of an 

increase in the sharing parameter on the equilibrium profit share is positive. 

  We further investigate the following special cases. 

● 0=σα  

In this case, we obtain 0/ <∗ σddu  and 0/ >∗ σddm . Therefore, if profit sharing does 

not increase the labor productivity of regular workers, profit sharing decreases the rate of 

capacity utilization and increases the profit share. 

● 0=ws  

 In this case, we obtain 0/ =∗ σddu  and 0/ >∗ σddm . Therefore, if regular workers do 

not save, profit sharing does not affect the rate of capacity utilization and increases the 

profit share. 

 

4.2 Numerical simulations 

This subsection investigates how an increase in the sharing parameter affects the steady-state 

equilibrium values of the rate capacity utilization and the profit share by using numerical 
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simulations. Here, we consider four cases. Case 1/Case 2 is a case where the steady-state 

equilibrium is the profit-led demand regime and the productivity enhancing effect is 

weak/strong. Case 3/Case 4 is a case where the steady-state equilibrium is the wage-led 

demand regime and the productivity enhancing effect is weak/strong.10,11 

  For numerical simulations, we specify the investment function, the labor input coefficient of 

regular workers, and the target income share of labor unions as follows:12 

0,10,0,])1[( 000 ><<>−== εδσλ εδεδ gmuguggd , (39) 

0,0, 1010 >>−= αασααα , (40) 

  0,0, 1010 >>−= ρρρρλ uw , (41) 

where 0g  denotes the shift parameter of the investment function; δ , the elasticity of 

investment with respect to the rate of capacity utilization; ε , the elasticity of investment with 

respect to the profit share; 0α , a positive constant; 1α , a positive parameter that denotes the 

size of the productivity enhancing effect of profit sharing; 0ρ , a positive constant; and 1ρ , a 

positive parameter that shows the size of the reserve army effect. 

  In addition, by numerical simulations, we investigate the effects of profit sharing on the 

capitalists’ income share, non-regular workers’ income share, regular workers’ income share, 

non-regular workers’ real wage, regular workers’ real wage, the profit rate, and the rate of 

capital accumulation. 

 

Case 1: Profit-led demand and weak productivity enhancing effect 

Case 1 is a case where the productivity enhancing effect of profit sharing is small. We set the 

parameters and the initial values of u  and m  as follows. Then, we increase the sharing 

parameter from 1.0=σ  to 12.0=σ . 

3.10 =g , 2.0=δ , 2=ε , 6.0=cs , 1.0=ws , 2=φ , 4.0=fθ , 6.0=wθ , 7.0=fλ , 

                                                 
10 Many empirical studies that examine the demand regime of Japan based on Kaleckian models show that 
the Japanese economy exhibits the profit-led demand regime (Azetsu, Koba, and Nakatani, 2010; Sonoda, 
2007, 2013; Nishi, 2010). 
11  The effects of an increase in the sharing parameter on the relative employment RNR LL /  are 
summarized in Table 6. 
12 Cobb-Douglas investment functions like this are also adopted by Blecker (2002) and Sasaki (2010, 
2013). 
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1.00 =ρ , 1.01 =ρ , 2=γ , 8.10 =α , 1.01 =α , 1=β , 4.0)0( =u , 3.0)0( =m . 

  Table 1 summarizes the results of Case 1. As shown analytically in Section 4.1, an increase 

in the sharing parameter decreases the rate of capacity utilization and increases the profit share. 

In this case, the steady-state equilibrium is defined as the profit-led demand regime, but the 

profit share increases and the rate of capacity utilization decreases, and hence, the equilibrium 

is apparently characterized as a wage-led demand regime. 

  Both capitalists’ income share and regular workers’ income share increase while the 

non-regular workers’ income share decreases. In addition, both regular and non-regular 

workers’ real wages decrease. 

  Moreover, the profit rate increases whereas the rate of capital accumulation decreases. 

  Figures 1 and 2 show the time series of the rate of capacity utilization and the profit share in 

Case 1. The real and dashed lines correspond to 1.0=σ  and 12.0=σ , respectively. With 

the increase in the sharing parameter, the sizes of fluctuations diminish. Therefore, profit 

sharing stabilizes business cycles. 

 

[Table 1, Figures 1, 2, and 3 around here] 

 

Case 2: Profit-led demand and strong productivity enhancing effect 

Case 2 is a case where the productivity enhancing effect of profit sharing is large. In this case, 

we use 21 =α  instead of 1.01 =α , and leave the other parameters unchanged. Then, we 

increase the sharing parameter from 1.0=σ  to 12.0=σ . 

  Table 2 summarizes the results of Case 2. The increase of the sharing parameter increases 

both rate of capacity utilization and profit share. In this case, both the profit share and the rate 

of capacity utilization increase, and hence, the equilibrium is apparently characterized as a 

profit-led growth regime. 

  Unlike in Case 1, the capitalists’ income share decreases, and both regular and non-regular 

workers’ real wages increase. Moreover, both the profit rate and the rate of capital 

accumulation increase. 

  Figures 3 and 4 show the time series of the rate of capacity utilization and the profit share in 

Case 2. As in Case 1, with the increase in the sharing parameter, the sizes of fluctuations 
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diminish. Therefore, profit sharing stabilizes business cycles. 

 

[Table 2, Figures 4 and 5 around here] 

 

Case 3: Wage-led demand and weak productivity enhancing effect 

Case 3 is a case where the productivity enhancing effect is weak. We set the parameters and 

the initial values of u  and m  as follows. Then, we increase the sharing parameter from 

1.0=σ  to 12.0=σ . 

3.00 =g , 4.0=δ , 2.0=ε , 7.0=cs , 1.0=ws , 2=φ , 3.0=fθ , 7.0=wθ , 3.0=fλ , 

4.00 =ρ , 1.01 =ρ , 5.1=γ , 10 =α , 05.01 =α , 1=β , 4.0)0( =u , 3.0)0( =m . 

  The increase of the sharing parameter decreases the rate of capacity utilization and 

increases the profit share. The steady-state equilibrium is defined as the wage-led demand 

regime. In this case, the profit share increases and the rate of capacity utilization decreases, 

and hence, the definition and the numerical result are consistent. 

 

[Table 3 around here] 

 

Case 4: Wage-led demand and strong productivity enhancing effect 

Case 4 is a case where the productivity enhancing effect is strong. We set the parameters and 

the initial values of u  and m  as follows. We use 21 =α  instead of 05.00 =α . Then, we 

increase the sharing parameter from 1.0=σ  to 12.0=σ . 

  The increase of the sharing parameter increases both the profit share and the rate of capacity 

utilization. In this case, the steady-state equilibirum is defined as the wage-led demand regime, 

but it is apparently characterized as a profit-led demand regime. 

 

[Table 4 around here] 

 

4.3 Comparisons with previous studies 
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In the Keynesian model of Ninomiya and Takami (2010), the profit share is exogenously given. 

If the sharing parameter increases, the output decreases. 

  In addition, they show that an increase in the sharing parameter destabilizes the steady state 

equilibrium. In their numerical example, an exogenous increase in the profit share decreases 

the equilibrium output, which implies that the equilibrium exhibits the wage-led demand 

regime. Therefore, we can say that in the wage-led demand regime, profit sharing destabilizes 

the equilibrium. 

  Mainwaring (1993) presents a discrete-time version of Goodwin model and investigates 

how income transfer from capitalists to workers affects the economy. Although the word 

“profit sharing” is not used in his paper, his analysis is similar to the one in the present paper. 

According to Mainwaring, an increase in the sharing parameter decreases the employment rate 

and increases the profit share. 

  For the stability analysis, in Mainwaring (1993), an increase in the sharing parameter 

decreases a bifurcation parameter η  that determines the stability of the model. Note that in 

his model, the parameter η  is decreasing in the sharing parameter. Suppose that the initial 

value of η  is more than 2 and hence, the economy converges to the equilibrium with 

oscillations. Then, if the sharing parameter increases and η  becomes less than 2 (but more 

than unity), then the economy converges monotonically to the equilibrium. In this sense, an 

increase in the sharing parameter stabilizes the economy. In contrast, if the initial value of the 

bifurcation parameter is 21 <<η  and if η  becomes less than unity with an increase in the 

sharing parameter, then the employment rate converges monotonically to zero. 

  Fanti and Manfredi (1998) build a continuous-time version of Goodwin model and 

investigate the effect of profit sharing on the equilibrium value and the dynamical stability. In 

the usual Goodwin model, it is assumed that the rate of change in the real wage depends 

positively on the employment rate. On the other hand, in their model, it is assumed that the 

rate of change in the real wage depends positively on both the employment rate and the profit 

rate with consideration for profit sharing.13 They call a coefficient of the profit rate the 

sharing parameter. In their model, dynamical equations of the employment rate and wage 

                                                 
13 A wage equation like this is also used in Lordon (1997), where endogenous technical change due to 
the Kaldor-Verdoorn law is considered. 
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share are obtained, and 0tr <J  and 0det >J  are obtained, which implies that the steady 

state is always locally stable. In other words, profit sharing stabilizes the dynamical system. 

Moreover, in their model, profit sharing decreases the equilibrium employment rate and does 

not affect the equilibrium profit share. 

  When comparing Fanti and Manfredi’s (1998) results with ours, we must be careful of the 

assumption with regard to saving. They assume that profits are all saved, which amounts to 

saying in our model that capitalists and regular workers save all their profits after profit 

sharing, that is, 1== wc ss . It is because this assumption of savings that in Fanti and 

Manfredi’s (1998) model, profit sharing does not affect the equilibrium profit share. Instead, if 

we assume that 10 <<< cw ss  as in our model and recalculate the resultant model, we find 

that profit sharing increases the equilibrium profit share and decreases the equilibrium 

employment rate. Added to this, even if we assume that 10 <<< cw ss , stability analysis 

does not change: the introduction of profit sharing always stabilizes the dynamics of the 

model. 

  Lima (2010) investigates the profit sharing by using a Kaleckian model. His results are 

summarized in Table 5, which shows that when the MB investment function is used with the 

assumption 0=ws , an increase in the sharing parameter increases the equilibrium value of 

the rate of capacity utilization. In our model, in contrast, when the MB investment function is 

used with the assumption 0=ws , an increase in the sharing parameter does not affect the 

equilibrium value of the rate of capacity utilization. This difference depends on whether the 

profit share is fixed or endogenized. 

 

[Table 5 around here] 

 

5 Conclusions 

In this paper, we have presented a Kaleckian model with profit sharing and investigated the 

effect of profit sharing on the economy. Unlike the existing literature, we endogenize income 

distribution. 

  The comparative static analysis shows that if the productivity enhancing effect of profit 

sharing is large, profit sharing increases the equilibrium rate of capacity utilization whereas if 

the productivity enhancing effect is small, profit sharing decreases the equilibrium rate of 
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capacity utilization. 

  Numerical simulations show that depending on the size of productivity enhancing effect of 

profit sharing, the effects of profit sharing on income distributions are different. 

  In addition, numerical simulations show that if steady state equilibrium exhibits the 

profit-led demand regime and if limit cycles occur, profit sharing diminishes cyclical 

fluctuations and hence, stabilizes the economy. 

  Needless to say, these results depend on the specification of the model: whether or not 

workers save; what is an explanatory variable of the investment function; and whether or not 

the reserve army effect works. To know what specification has relevancy to reality will be left 

for a future research. 
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Figures and Tables 

 

Table1: Case 1–Profit-led demand with weak productivity effect 

  1.0=σ  12.0=σ  −+ or  

Capacity utilization rate 0.433848 0.433694 −  

Profit share 0.348855 0.356794 +  

Capitalists’ income share 0.313969 0.313978 +  

Non-regular workers’ income 

share 
0.399182 0.394424 −  

Regular workers’ income share 0.286849 0.291598 +  

Non-regular workers’ real wage 0.070381 0.06957 −  

Regular workers’ real wage 0.140762 0.13914 −  

Profit rate 0.15135 0.154739 +  

Capital accumulation rate 0.108439 0.108437 −  

Labor productivity 0.195089 0.195209 +  

 

Table 2: Case 2–Profit-led demand with strong productivity effect 

  1.0=σ  12.0=σ  −+ or  

Capacity utilization rate 0.435296 0.435451 +  

Profit share 0.348758 0.356674 +  

Capitalists’ income share 0.313882 0.313873 −  

Non-regular workers’ income 

share 
0.401703 0.397499 −  

Regular workers’ income share 0.284414 0.288628 +  

Non-regular workers’ real wage 0.077981 0.078791 +  

Regular workers’ real wage 0.155962 0.157582 +  

Profit rate 0.151813 0.155314 +  

Capital accumulation rate 0.108451 0.108452 +  

Labor productivity 0.213874 0.218222 +  
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Table 3: Case 3–Wage-led demand with weak productivity effect 

  1.0=σ  12.0=σ  −+ or  

Capacity utilization rate 0.844181 0.842212 −  

Profit share 0.345453 0.35346 +  

Capitalists’ income share 0.310907 0.311045 +  

Non-regular workers’ income 

share 
0.301615 0.298571 −  

Regular workers’ income share 0.387478 0.390384 +  

Non-regular workers’ real wage 0.236471 0.233379 −  

Regular workers’ real wage 0.354706 0.350069 −  

Profit rate 0.291624 0.297689 +  

Capital accumulation rate 0.221933 0.221745 −  

Labor productivity 0.458998 0.458668 −  

 

Table 4: Case 4–Wage-led demand with strong productivity effect 

  1.0=σ  12.0=σ  −+ or  

Capacity utilization rate 0.87017 0.874054 +  

Profit share 0.343431 0.350928 +  

Capitalists’ income share 0.309088 0.308816 −  

Non-regular workers’ income 

share 
0.325392 0.327954 +  

Regular workers’ income share 0.3655 0.36323 −  

Non-regular workers’ real wage 0.27598 0.281683 +  

Regular workers’ real wage 0.413971 0.422524 +  

Profit rate 0.298844 0.30673 +  

Capital accumulation rate 0.224378 0.224738 +  

Labor productivity 0.521007 0.534899 +  
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Table 5: Results of the case of fixed profit share (Lima, 2010) 

 Case of fixed profit share ∗u  ∗g  

Kaleckian investment function + 0=ws  +  +  

Kaleckian investment function + 0>ws  +  +  

Robinsonian investment function + 0=ws  +  0 

Robinsonian investment function + 0>ws  −+ /  −  

MB investment function + 0=ws  +  −+ /  

MB investment function + 0=ws + 0<σα  −+ /  −+ /  

 

Table 6: Effects on non-regular-regular employment ratio 

RNR LL /  1.0=σ  12.0=σ  −+ or  

Case 1 0.242373 0.242558 +  

Case 2 0.272060 0.279135 +  

Case 3 0.848423 0.847296 −  

Case 4 1.08771 1.15007 +  
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Figure 1: Limit cycles in Case 1 
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Figure 2: Time series of capacity utilization in Case 1 
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Figure 3: Time series of profit share in Case 1 
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Figure 4: Time series of capacity utilization in Case 2 
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Figure 5: Time series of profit share in Case 2 
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