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Abstract

This paper examines the effectiveness of redistribution policies un-
der budget constraint considering government spending for the pro-
ductivity improvement as Bowles (2012) and effective demand based
on Abe (2015).

It shows that an asset-based redistribution policy is not always
effective under effective demand and budget constraint. However, the
increase of effective demand because of income distribution improves
employment, labor productivity, and wage rates because of increased
government spending for productivity improvement as the results of
saving rate from profit income show.

Keyword: Egalitarianism, Redistribution, Effective Demand, Glob-
alization
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Introduction

Bowles (2012) recommended asset-based redistribution against the argument
that redistribution policies are not effective under globalization. This is the
origin of the “sharking model” whereby workers determine labor efficiency
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considering the unemployment compensation and monitoring by firms with
free capital movements across borders. Bowles concluded that the strength-
ening of regulations for firing and expanding unemployment compensation
decreases employment because of pressure for wage increases; however, asset-
based redistribution increases employment because labor productivity im-
proves because of the rise in labor incentives.

Abe (2015) introduced effective demand factors to Bowles (2012) and re-
examined the arguments. In particular, it made the goods market explicit
and assumed the unemployment changes responding to market conditions on
demand and supply, following Bowles(2013). Political pressures for expand-
ing unemployment compensation increases when there is excess supply in the
goods market; then, the goods market changes accordingly.

The main conclusions of Abe’s study are as follow. The improvement in
labor productivity and the decrease in the labor ratio for monitoring because
of the asset-based redistribution lure capital from abroad and increase wage
rates. Then, in Bowles (2012), labor supply increases result in the increase
of employment. In contrast, Abe (2015) proclaims the improvement in labor
productivity increases employment and that the effect on employment by
decreasing the monitoring ratio is vague because these cause increases in
supply and demand. The results indicate asset-based redistribution under
globalization is not always effective with effective demand constraints.

However, Abe (2015) does not tackle all problems in Bowles (2012). We
think the relationship between effective demand and redistribution policy
while considering budget constraints as Bowles (2012).

We assume the economy as follows. Goods produced by labor and cap-
ital are either for consumption or investment. Labor is homogeneous and
immobile across borders. Employers extract labor efforts by monitoring and
the threat of dismissal. Capital moves globally in response to the after-tax
profitability. Interest and time preference rates are same across borders and
each country is a small economy. Workers receive wages and unemployment
compensation and spend it all. Capital consumes a fraction of the profit.
When there is excess supply in the goods market, there is political pressure
for increasing unemployment compensation, and vice versa. Government
funds unemployment compensation and improvement in productivity from
its capital gains tax revenues.

This research is organized as follows. Section 1 explains the Bowles model,
and section 2 introduces the effective demand factors to the basic model.
Section 3 includes a comparative statics analysis, followed by our conclusion.

2



1 Bowles Model

In this section, we explain the Bowles (2012) model as the basic one.
The gross production Q is

Q = yeh(1−m), (1)

where h, e, y, and m are labor time, labor effort per hour, production per
effort unit, and the ratio of monitoring labor, respectively. We normalize h
to 0 < h < 1 and assume that workers can choose effort unit 0 or 1.

Firms monitor workers and determine the wage rate to equate payoff for
those working and those sharking. Thus, we get

w − a = (1− τ)w + τhw + τ(1− h)b, (2)

where w, a, τ , and b are wage rate, disutility of labor, the probability of firing,
and the unemployment compensation, respectively. The left hand shows
payoff for those working, and the right hand shows payoff for those sharking.
The first term in the right hand is the case of continued employment, the
second term is the case where the employee is dismissed and finds a new
job, and the third term is the case where the employee is dismissed and is
unemployed.

From (2), we get

w =
a

τ(1− h)
+ b. (3)

This wage is the minimum level to prevent workers from sharking, and profits
and utility of workers are optimal under the wage. In (3), wage rate w is
the increasing function on disutility of labor a, employment rate h, and
unemployment compensation b. (3) is the equilibrium condition for labor
supply.

The profit rate is

r =
y − k − w

1−m

k
, (4)

where k is capital per labor hour. k as the intermediate goods is removed in
numerator of (4) because the production goods have characteristics of both
investment and consumption. It should be noted that workers for monitoring
receive wages.

The after-tax profit rate π is

π = r(1− t) =
(1− t)(y − k − w

1−m
)

k
, (5)
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where t is the tax rate for profit.
The expectation of after-tax profit rate E(π) is

E(π) = π(1− d), (6)

where the probability of confiscation is d, which depends on the macroeco-
nomic policies and political factors in each country.

We denote interest rate of safe asset ρ where it is equal across borders.
Thus, the arbitrage equation of capital is

E(π) = ρ. (7)

We assume 1
1−d

= µ. Thus, from (5)-(7), we get

w = (1−m)(y − k − kρµ

1− t
). (8)

(8) is the equilibrium equation for labor demand.
We denote government spending for labor productivity p, which includes

nutrition, medication, education, and infrastructure. When we assume the
effectiveness is λ, we get

y = y(λp). (9)

Next, we take up budget constraint. Tax revenue from only profit is
th{(1−m)[y(λp)−k]−w}. Government spending is used for unemployment
compensation b(1− h) and spending for productivity p. Thus, we get

b(1− h) + p = th{(1−m)[y(λp)− k]− w}. (10)

Substituting (8) for (10), we get

p = th(1−m)
kρµ

1− t
− b(1− h). (11)

We can sum up the model using equations (3), (8), and (11) and three
endogenous variables w, h, and p.

Figure 1 shows the determination of wage w and employment h.
The curve in (3) is an increasing function because wages increase with the

increase in employment. The curve in (8) is also an increasing function be-
cause productivity increases because of the increase in government spending
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Figure 1: Determination of wage and employment

for productivity with the increase in employment. Only equilibrium value E
in Figure 1 is stable.

The results of the comparative statics analysis are listed in Table 1.
The notable results are as follow. Anti-worker’s policies, the decrease

in the unemployment compensation (b↓), and the strengthening of dismissal
regulations (τ↓) all increase wages and employment. On the other hand, a
decrease in the ratio of monitoring labor (m↓) causes wages and employment
to increase. Table 2-4 show these results.

Decreases in the ratio of monitoring labor mean asset-based redistribution
decreases the need for the monitoring.

As mentioned above, these results ignore the effect of effective demand.
Therefore, we consider it in the next section.

2 Considering Effective Demand

In this section, we build a model considering effective demand.
First of all, we take up the goods market. The equilibrium equation in

the goods market is

(y − k)(1−m)h = i+ c+ g + x, (12)
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Figure 2: Decreases in b

Figure 3: Decreases in τ
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Table 1: Results of comparative statics analysis
h w y p

m − − − −
t ± ± ± ±
b − − − −
τ + + + +
λ + + + +
a − − − −
k ± ± ± ±
ρ ± ± ± ±
µ ± ± ± ±

where i, c, g, and x are investment, consumption, governmental spending,
and net export, respectively.

Next, we assume that investment depends on the after-tax profit as
Bowles(1988). The investment function is

i = i0 + irrk(1−m)(1− t)h, i0 > 0, ir > 0 (13)

where i0, ir, and k(1−m)h are animal spirits, responsiveness of investment
on profit, and the amount of capital, respectively.

We assume all wages income and part of profit income are spent. Thus,
the consumption function is

c = [w + (1− sr)r(1− t)k(1−m)]h. (14)

Government spending g is used for unemployment compensation and pro-
ductivity improvement.

g = b(1− h) + p. (15)

We assume that export f is constant and the constant ratio β of internal
demand i+ c+ g is import. Thus, net exports x is

x = f − β(i+ c+ g). (16)

We assume that unemployment compensation decreases in excess demand
of goods market, and vice versa. Thus, the dynamic equation for unemploy-
ment compensation is

ḃ = α[(y − k)(1−m)h− (i+ c+ g + x)]. (17)
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Figure 4: Decreases in m

This shows that workers’ demands on unemployment compensation depend
on the demand and supply condition in the goods market like Bowles (2013).1

Next, we will sum up the model.
When we assume ḃ = 0 in (17), we get

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)]}h = f + (1− β)i0. (18)

From (3) and (8), we get

a

τ(1− h)
+ b = (1−m)(y − k − kρµ

1− t
). (19)

Thus, we summarize the model to three equations (11), (18), and (19)
and three endogenous variables, i.e., h, p, and b.

The results of the comparative statics analysis are listed in Table 2.2

The notable results are as follow.
When m increases, employment h increases because of excess demand in

the goods market. Tax revenue increases because of the increase in employ-
ment, but the decrease in the profit because of the increase in the monitoring

1Refer to Appendix 1 for a stability condition.
2Refer to Appendix 2 for major calculations.
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Table 2: Results of comparative statics analysis
h w y p b

m + ± ± ± ±
t − ± ± ± ±
τ + − − − +
λ − ± ± − ±
a − + + + −
k ± ± ± ± ±
ρ ± ± ± ± ±
µ ± ± ± ± ±
sr − − − − +
ir + + + + −
i0 + + + + −

labor decreases tax revenue. Therefore, the effect to p is vague, and the effects
to y and w are unclear.

When t increases, employment h decreases because of the decrease in
investment. The decrease in employment decreases tax revenue; however,
the increase of t increases tax revenue. Thus, the effect to p is ambiguous as
are the effects to y and w.

The increase in τ is pressure for the decrease in wage rate. Thus unem-
ployment compensation can increase under constant employment to compen-
sate for the decrease. The increase in unemployment compensation makes p
decrease because of the budget constraint, which results in excess demand in
the goods market. Finally, employment h decreases.

Increases in λ decrease employment h because of excess supply in the
goods market. This results in the decrease of p, but the effect to the produc-
tivity is ambiguous as are the effects to w and p.

The increase in a causes the pressure for the increase of wage rate. The
unemployment compensation has to decrease to prevent capital flight under
constant employment. Then p increases because of budget constraint, which
results in excess supply in the goods market. Therefore, h decreases, whereas
y and w increase.

The increase in saving rate on profit income sr decreases employment h
because of excess supply in the goods market, which results in an increase
in the unemployment compensation b because of political pressure and a
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decrease of p because of budget constraint. Thus, y and w decrease. The
decreases of ir and i0 are the same as the increase of sr.

Conclusion

We examined the effectiveness of redistribution policies under budget con-
straint considering government spending for the productivity improvement
as Bowles (2012) and effective demand based on Abe (2015).

We showed that an asset-based redistribution policy is not always effective
under effective demand and budget constraint. Egalitarian policies, such as
strengthening dismissal regulations, are also not effective like Bowles (2012).
However, the increase of effective demand because of income distribution im-
proves employment, labor productivity, and wage rates because of increased
government spending for productivity improvement as the results of saving
rate from profit income show.

In future, we will make risk premium endogenous as Bowles (2012). The
task remains.

Appendix 1

From (8), (10), and (13)-(16):

ḃ = α ((1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)]}h− f − (1− β)i0) .
(20)

Thus,

dḃ

db
= α(1−m)

(
β(y − k) + (1− β)kρµ[sr − ir(1− t)] + βhλy′

dp

dh

)
dh

db
.

(21)
From (3), (8), and (11):

dp

dh
=

τ tρ(1−m)µk
1−t

+ (1−m)τ(y − k − kρµ
1−t

)

(1−m)τ(1− h)λy′ + τ
> 0. (22)

From (3), (8), and (11):

a

τ(1− h)2
dh+ db = (1−m)λy′dp. (23)
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Therefore, from (21) and (22):

dh

db
=

−1− (1−m)λy′(1− h)
a

τ(1−h)2
− (1−m)λy′[ tkρµ(1−m)

1−t
+ b]

. (24)

When we assume sr > ir in (19), a
τ(1−h)2

− (1 −m)λy′[ tkρµ(1−m)
1−t

+ b] > 0
is a stable condition.

Appendix. 2

Calculation on m

From (11):

(1− h)db− bdh+ dp =
t(1−m)ρµk

1− t
dh− th

ρµk

1− t
dm. (25)

From (19):

a

τ(1− h)2
dh+ db = (1−m)y′λdp− (y − k − kρµ

1− t
)dm. (26)

Substituting (26) for (25), we get

[(1− h)(1−m)y′λ+ 1]dp = [
t(1−m)ρµk

1− t
+ b+

a

τ(1− h)
]dh

+ [(1− h)(y − k − kρµ

1− t
)− th

ρµk

1− t
]dm. (27)

From (18), we get

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)]}dh
= −(1−m)βhy′λdp+ {β(y − k) + (1− β)kρµ[sr − ir(1− t)]}hdm. (28)

Substituting (27) for (28), we get

dh

dm
=

β(y−k)h+(1−β)kρµh[sr−ir(1−t)][(1−h)(1−m)y′λ+1]+
(1−m)βhy′λρµk(1−h+th)

1−t

(1−h)(1−m)y′λ+1

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)] + βhy′λ
t(1−m)ρµk

1−t
+b+ a

τ(1−h)

(1−h)(1−m)y′λ+1
}
> 0.

(29)
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Calculation on t

From (11):

(1− h)db− bdh+ dp =
t(1−m)ρµk

1− t
dh+

(1−m)ρµkh

(1− t)2
dt. (30)

From (19):
a

τ(1− h)2
dh+ db = (1−m)y′λdp. (31)

Substituting (31) for (30), we get

[(1−h)(1−m)y′λ+1]dp = [
t(1−m)ρµk

1− t
+b+

a

τ(1− h)
]dh+

(1−m)kρµh

(1− t)2
)dt.

(32)
From (18), we get

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)]}dh
= −(1−m)βhy′λdp− (1−m)(1− β)kρµirhdt. (33)

Substituting (32) for (33), we get

dh

dt
=

−(1−m)h
βy′λ (1−m)ρµkh

(1−t)2
+(1−β)kρµir[(1−h)(1−m)y′λ+1]

(1−h)(1−m)y′λ+1

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)] + βhy′λ
t(1−m)ρµk

1−t
+b+ a

τ(1−h)

(1−h)(1−m)y′λ+1
}
< 0.

(34)

Calculation on τ

From (11):

(1− h)db− bdh+ dp =
t(1−m)ρµk

1− t
dh. (35)

From (19):

a

τ(1− h)2
dh− a

(1− h)τ 2
dτ + db = (1−m)y′λdp. (36)

Substituting (36) for (35), we get

[(1− h)(1−m)y′λ+ 1]dp = [
t(1−m)ρµk

1− t
+ b+

a

τ(1− h)
]dh− a

τ 2
)dτ. (37)
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From (18), we get

(1−m){β(y− k) + (1− β)kρµ[sr − ir(1− t)]}dh = −(1−m)βhy′λdp. (38)

Substituting (37) for (38), we get

dh

dτ
=

(1−m)βhy′λ

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)] + βhy′λ
t(1−m)ρµk

1−t
+b+ a

τ(1−h)

(1−h)(1−m)y′λ+1
}
< 0.

(39)
From (37) and (39), we get

dp

dτ
= −β(y − k) + (1− β)kρµ[sr − ir(1− t)]

βhy′λ

dh

dτ
< 0. (40)

According to the results of (39) and (40), db
dτ

> 0 from (35).

Calculation on λ

From (11):

(1− h)db− bdh+ dp =
t(1−m)ρµk

1− t
dh. (41)

From (19):

a

τ(1− h)2
dh− a

(1− h)τ 2
dτ + db = (1−m)y′λdp+ (1−m)y′pdλ. (42)

Substituting (42) for (41), we get

[(1−h)(1−m)y′λ+1]dp = [
t(1−m)ρµk

1− t
+b+

a

τ(1− h)
]dh−(1−h)(1−m)y′pdλ.

(43)
From (18), we get

(1−m){β(y−k)+(1−β)kρµ[sr−ir(1−t)]}dh = −(1−m)βhy′λdp−(1−m)βhy′pdλ.
(44)

Substituting (43) for (44), we get

dh

dλ
= −

(1−m)βhy′λp
(1−h)(1−m)y′λ+1

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)] + βhy′λ
t(1−m)ρµk

1−t
+b+ a

τ(1−h)

(1−h)(1−m)y′λ+1
}
< 0.

(45)
Thus, from (43), dp

dλ
< 0 holds.
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Calculation on a

From (11):

(1− h)db− bdh+ dp =
t(1−m)ρµk

1− t
dh. (46)

From (19):

a

τ(1− h)2
dh+

1

(1− h)τ 2
da+ db = (1−m)y′λdp. (47)

Substituting (47) for (46), we get

[(1− h)(1−m)y′λ+ 1]dp = [
t(1−m)ρµk

1− t
+ b+

a

τ(1− h)
]dh+

1

τ
da. (48)

From (18), we get

(1−m){β(y− k) + (1− β)kρµ[sr − ir(1− t)]}dh = −(1−m)βhy′λdp. (49)

Substituting (48) for (49), we get

dh

da
= −

(1−m)βhy′λ
τ [(1−h)(1−m)y′λ+1]

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)] + βhy′λ
t(1−m)ρµk

1−t
+b+ a

τ(1−h)

(1−h)(1−m)y′λ+1
}
< 0.

(50)
From (48) and (50), we get

dp

da
= −β(y − k) + (1− β)kρµ[sr − ir(1− t)]

βhy′λ

dh

da
> 0. (51)

The results of (50) and (51) indicate that db
da

< 0 holds in (46).

Calculation on k

From (11):

(1− h)db− bdh+ dp =
t(1−m)ρµk

1− t
dh+

t(1−m)ρµh

1− t
dk. (52)

From (19):

a

τ(1− h)2
dh− a

(1− h)τ 2
dτ+db = (1−m)y′λdp−(1−m)(1+

ρµ

1− t
)dk. (53)
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Substituting (53) for (52), we get

[(1− h)(1−m)y′λ+ 1]dp = [
t(1−m)ρµk

1− t
+ b+

a

τ(1− h)
]dh

+ [(1− h)(1−m)(1 +
ρµ

1− t
) +

t(1−m)ρµh

1− t
]dk. (54)

From (18), we get

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)]}dh
= −(1−m)βhy′λdp+ (1−m){β − (1− β)ρµ[sr − ir(1− t)]}. (55)

Substituting (54) for (55), we get

dh

dk
= −

β[(1−h)(1−m)y′λ+1]−(1−β)ρµ[sr−ir(1−t)][(1−h)(1−m)y′λ+1]−βhy′λ[(1−h)(1−m)(1+ ρµ
1−t

)+
t(1−m)ρµh

1−t
]

(1−h)(1−m)y′λ+1

β(y − k) + (1− β)kρµ[sr − ir(1− t)] + βhy′λ
t(1−m)ρµk

1−t
+b+ a

τ(1−h)

(1−h)(1−m)y′λ+1

.

(56)
Calculations on ρ and µ are basically same as k.

Calculations on sr

From (11):

(1− h)db− bdh+ dp =
t(1−m)ρµk

1− t
dh. (57)

From (19):
a

τ(1− h)2
dh+ db = (1−m)y′λdp. (58)

Substituting (58) for (57), we get

[(1− h)(1−m)y′λ+ 1]dp = [
t(1−m)ρµk

1− t
+ b+

a

τ(1− h)
]dh. (59)

From (18), we get

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)]}dh
= −(1−m)βhy′λdp− (1−m)(1− β)kρµdsr. (60)
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Substituting (59) for (60), we get

dh

dsr
= − (1−m)(1− β)kρµ

(1−m){β(y − k) + (1− β)kρµ[sr − ir(1− t)] + βhy′λ
t(1−m)ρµk

1−t
+b+ a

τ(1−h)

(1−h)(1−m)y′λ+1
}
< 0.

(61)
The result of (61) indicates dp

dsr
< 0 in (59).

From (58) and (59), we get

db

dsr
=

(1−m)y′λ[ t(1−m)ρµk
1−t

+ b]− a
τ(1−h)2

(1− h)(1−m)y′λ+ 1

dh

dsr
> 0. (62)

The numerator in the right hand in (62) is negative because of the stability
condition.

The calculations on ir and i0 are basically the same as sr.
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