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Abstract: In this paper, we investigate if an increasing competition in an oligopolistic market will
enhance the real incomes and consumer surplus in the long run. For this purpose, we apply a two-
sector overlapping generation model in which members of the young generation own the oligopolistic
firms. We show that increasing competition in the oligopolistic market leads to ambiguous outcomes
regarding the real income and consumer surplus in the long run. However, we show that the
distribution of income will become fairer if the competition increases, but it is possible that the price
for a fairer distribution is a lower income for all members of the economy.

Keywords: oligopolistic competition; two-sector overlapping generations; consumer surplus; real in-
come

1. Introduction

The aim of this paper is to investigate the long-run consequences of imperfect competi-
tion in a neoclassical two-sector model of economic growth. Particularly, we are interested
in two questions. First, we want to know if the existence of an imperfectly competitive
market leads to inefficiencies measured in terms of consumer surplus and real aggregate
income in the long run. Second, we want to know if the existence of an imperfectly com-
petitive market leads to a more unequal distribution of income. Mostly, it presumed in
the literature that imperfect competitive markets lead to inefficiency in terms of consumer
surplus, and to a more unequal distribution of income. However, there are only few models
which come to these conclusions in a dynamic setting.

As a reference, we use the model of Laitner (1982), which has recently received some
attention (c.f. Shy and Stenbacka 2019a, 2019b). Laitner (1982) uses a Diamond’s (1965)
overlapping generations (OLG) model with two sectors, where one sector is perfectly
competitive and the other has the structure of a Cournot oligopoly. The aim of Laitner was
to investigate the static and dynamic welfare losses created by the oligopolistic sector. In
fact, he detected static and dynamic welfare losses caused by the oligopolistic market. The
static welfare losses result from the distortion of the relative prices and the dynamic welfare
losses occur by crowding-out the savings of the young generation devoted to investment
in capital through the purchase of oligopolistic firms. In this study, we show that the
outcomes of Laitner (1982) no longer hold if members of the young generation, instead of
the old generation, are the owners of the oligopolistic firms. The results derived in this
paper are close to the one-good OLG model of Kumar and Stauvermann (2020, 2021), who
have shown that more competition does not necessarily increase the welfare, and under
certain conditions, it can lead to less growth and less welfare.

The outcomes from the analysis presented in this study show that imperfect com-
petition does not reduce the real income and consumer surplus in general and that the
outcomes of imperfect competition depend on how the rents earned in the imperfectly
competitive markets are utilized.
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The rest of the paper is organized as follows. In Section 2, we provide an overview of
the consequences of imperfect competitive markets. In Section 3, we introduce the model,
and in Section 4, we analyze the effects due to a decline in the degree of monopoly. In
Section 5, we conclude the paper.

2. Literature Review

Most students of economics and business learn in their first year of study that
oligopolies and monopolies are bad (e.g., Mankiw 2020), because they induce inefficiencies
and welfare losses, where the latter is usually shown with the concept of consumer surplus
in a static partial equilibrium model (Marshall 1890). Although Marshall’s approach had
some weaknesses regarding the assumed utility function and consideration of income
(Dooley 1983), it is widely argued that monopolies and oligopolies should be avoided
because their existence lead to inefficiencies and welfare losses.

A second problem which is associated with monopolies and oligopolies results from
the fact that their existence leads to a more unequal distribution of income and wealth. For
example, Barkai and Benzell (2018) and Barkai (2020) explain the decline of the labor income
share in the last 40 years with respect to the market power of firms (c.f. Elsby et al. 2013;
Karabarbounis and Neiman 2014, 2018). Autor et al. (2017, 2020) explain this decline with
the monopoly power caused by network economies, which we observe in digital markets.
Examples of these so-called superstar firms are Google, Uber, Facebook, AirBnB, Twitter,
Apple, or Microsoft.

Laitner (1982) was the first to introduce imperfect competition in a two-sector OLG
model of economic growth, where one sector is assumed to be perfectly competitive and
the other is like a Cournot oligopoly. The number of firms is exogenously given, and
part of the savings are used to purchase the oligopolistic firms from the old generation.
Particularly, these purchases of firms crowd out the investment in physical capital with the
consequence that the more concentrated the oligopoly, the lower he steady-state capital
stock is. Additionally, since the goods produced in the two sectors are substitutable in
consumption, the market power of the oligopolist creates distortion of the allocation of
factors in the whole economy. Laitner (1982) shows that the welfare in terms of real
income and consumer surplus will be increased if the number of firms in the oligopolistic
sector increases. Additionally, the steady-state capital stock will increase. Eaton (1989)
has extended Laitner’s argument that monopoly rents have portfolio implications, by
considering an open economy. He shows that capitalized assets based on government-
guaranteed monopoly rents increase international indebtedness of the respective country.
In the same line, Mitchell (1995) analyzes the effect of monopolized quota rents and comes
to similar conclusions as Eaton (1989).

Kumar and Stauvermann (2020, 2021) have developed two different one-good OLG
models with Cournot competition. The difference between both approaches is that
Kumar and Stauvermann (2020) assume an AK production function, so that the result-
ing model is an endogenous growth model, whereas Kumar and Stauvermann (2021) use a
neoclassical standard production function so that the model follows a Diamond’s (1965)
OLG model with Cournot competition. However, the outcomes of both models are rela-
tively similar; in the former model, more competition may lead to varying rates of economic
growth, which depends on the savings rate and the production elasticity of capital. In the
latter model, the steady-state capital stock may vary depending on the savings rate and the
production elasticity of capital. Thus, the main conclusion of both models is that imperfect
competition may lead to an equilibrium which guarantees a higher level of growth and
welfare. In other words, it can be argued that imperfect competition is no worse than
perfectly competitive markets. Similarly, the model of this paper confirms the results of
Kumar and Stauvermann (2020, 2021), if the members of the young generation are the
owners of the oligopolistic firms.

In another study, Belan et al. (2005) consider a developing country and assume only
two classes, a capitalist and a worker, and that only the capitalists accumulate capital.
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In this model, where capitalists exploit workers via non-competitive behavior, capital
accumulation, and growth are positively affected as long as the capitalists do not face
borrowing constraints on the international capital market. Under these circumstances, the
employment and wages are positively affected. If the capitalists face borrowing constraints,
the results are reversed.

A different approach was developed by Belan et al. (2007), who assumed oligopolistic
pension funds in an OLG model with bequests, so that the capital market is no longer
competitive. They show that the capital stock can be higher with pension funds than
without them, given that the bequests are operative and that the pension-fund contributions
are subsidized. Consequently, the welfare can be increased by non-competitively behaving
pension funds under the given circumstances. If bequests are constrained, the positive
effect of pension funds is no longer guaranteed.

Chou and Shy (1991) developed an OLG model in which the only source of saving
is the construction of new firms, which yield monopoly profits. The model includes the
approach of Dixit and Stiglitz (1977) and Ethier (1982) to establish monopolistic competition
in the intermediate goods sector. They show that economic growth can be endogenous and
unbounded.

Tse (2000) considered imperfect markets where labor skills are sector-specific, and
that there are barriers to entry in the labor market, so that the labor market in one sector
(industry) is a monopsony. Therefore, the workers in this sector are paid less than their
marginal product of labor. Using calibrations, the study shows that, in a two-sector model,
the welfare losses generated by the monopsony are significant in the long run, due to
reduced human and physical capital accumulation. Consequently, the author argues that,
to enhance growth and welfare, the monopsony power in the labor market must be reduced.

Parente and Prescott (1999) developed a model to show that non-competitive behavior
in markets can cause significant welfare losses. They argue that the aggregate output can be
increased by factor of three without any increase in input, if all markets become perfectly
competitive. They argue that, in imperfect competition, some individuals (factor suppliers)
have monopoly rights that are tied to the production processes. Thus, in their model, the
monopolistic factor suppliers impede economic growth by preventing the use of superior
technologies, and therefore they propose that governments should abolish the protection
of monopoly rights to enhance growth and welfare.

Busato and Chiarini’s (2005) study differs from the others in that they require that the-
oretical models should contain existing market imperfections for analysis and derivation of
policy recommendations. Their argument is that models containing market imperfections
may deliver better results regarding stylized facts than models based on the assumption
of perfectly competitive markets, because the real world is full of market imperfections
and other market failures. Particularly, they argue that European labor markets are charac-
terized by monopoly power executed by trade unions. By considering this argument in a
model and assuming different degrees of market power, they explain why the production
is relatively capital-intensive in Europe, and they derive proposals regarding plausible
reforms of institutional agreements on labor unions to enhance employment and growth.

Based on these papers, which have considered oligopolistic competition in a dynamic
or OLG setting, we can state that a majority of them confirm that oligopolies not only
distort the factor allocation but can also lead to the reduction of capital accumulation.
However, the latter effect only exists if the members of old generation own the oligopolistic
firms.

3. The Model
3.1. The Households

As noted above, we are considering a two-period OLG model of the Diamond (1965)
type, where we assume that all individuals are identical and that the population is constant.
In the first period of life, the representative individual has an inelastic labor supply and
saves part of her income. Moreover, some members of the young generation are bequeathed
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with firms from their (retiring age) parents. The firm owners’ income comprises a wage
rate and the profit made by the firm. The number of firms is limited to n. The rest of the
young generation earn only a wage income. In the second period of life, the individuals
live from their savings and the respective interest payments.

Further, we assume that the representative individual has an index function to produce
the quantity of real consumption good, xt, from the two goods produced in this economy.
The index function is a Cobb–Douglas function:

xt =
(

xC
t

)β(
xO

t

)1−β
(1)

with 0 < β < 1 and where xC
t is the quantity of goods produced in the competitive sector

of the economy and xO
t is the quantity of goods produced by the oligopolistic sector of the

economy. Both goods are necessary to produce the real consumption goods, xt. The price
of the good produced in the competitive sector is the numeraire in this economy and the
price of the good produced in the oligopolistic sector is p∗ in both periods, where p∗ is
in fact constant over time, as we show below. First, we calculate how much of xt can be
produced by one unit of income or with a budget b, where b = 1. For this purpose, the
respective budget constraint becomes the following:

xC
t + p∗xO

t = 1. (2)

Maximizing (1) with respect to (2) delivers the first-order condition:

p∗ =
(

1− β

β

)
xC

t
xO

t
. (3)

Because of the fact that the price, p∗, is time invariant, the optimal ratio between
goods from the competitive sector and the oligopolistic sector is constant. Using (3), we
can calculate the quantity of xt, given that the budget is one unit of income.

xt|b=1 = ββ

(
1− β

p∗

)1−β

. (4)

Equation (4) explains how much consumption goods can be purchased with one unit
of income. The inverse of function (4) delivers the cost per unit (zt) of the real consumption
good:

zt = z =

(
1

1− β

)(
β

1− β

)−β

(p∗)1−β. (5)

The utility function is a CIES function depending on the consumption of xt and xt+1:

U(xt, xt+1) =
(xt)

σ

σ
+ q

(xt+1)
σ

σ
, (6)

where 0 < q ≤ 1 and σ < 1. The latter condition ensures a positive interest elasticity of
savings, and q represents the subjective discount factor. In the case that σ = 0, the utility
function becomes a log-linear consumption function:

U(xt, xt+1) = ln xt + q ln xt+1. (7)

The intertemporal budget constraint is given by the following:

zxt +
zxt+1

Rt+1
= yt, (8)

where yt is the income in the first period of life. Maximizing the utility with respect to the
budget constraint (8), we get the following savings function:
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st = χ(Rt+1)yt, (9)

where

χ(Rt+1) =


1

1+q−
1

1−σ (Rt+1)
− σ

1−σ

, if σ ∈ (0, 1).
q

1+q , if σ = 0.
and χ′(Rt+1) ≥ 0.

This means the savings rate is identical for all individuals.

3.2. The Firms

As noted above, we consider two sectors, where both sectors use the same technology:

Qi
t = A

(
Ki

t

)α(
Li

t

)1−α
, for i = C, O and α ∈ (0, 1), (10)

where the superscripts C and O indicate the competitive and the oligopolistic sector,
respectively. We assume that the capital is fully depreciated after one period. Further, we
define the following:

Kt = KO
t + KC

t . (11)

and
L = LO

t + LC
t . (12)

The firms in both sectors are profit maximizers and competing for the production
factors. Regarding the oligopolistic sector, we assume a Cournot competition where n is
the fixed number of oligopolists in the market. Therefore, the first-order conditions for a
profit maximization are given by the following:

wt = pt

(
n− 1

n

)
(1− α)A

(
KO

t

)α(
LO

t

)−α
= pt

(
n− 1

n

)
(1− α)

QO
t

LO
t

, (13)

Rt = pt

(
n− 1

n

)
αA
(

KO
t

)α−1(
LO

t

)1−α
= pt

(
n− 1

n

)
α

QO
t

KO
t

, (14)

where pt is the price per unit of a good produced in the oligopolistic sector. The aggregate
profits in this sector account to the following:

ΠO
t =

ptQO
t

n
. (15)

An oligopolist sets a price, so that we get the following:

pt

(
1− 1

n

)
= MC. (16)

Because of the linear homogeneity of the production function, the marginal costs are
equal to the costs of one unit of output. Therefore, the price of the product produced by
the oligopolistic sector is obtained as follows:

pt = p∗ =
n

n− 1
. (17)

Since the good produced in the competitive sector is the numeraire good, the price of
a unit of this good is one. The conditions for profit maximization in the competitive sector
are given by the following:

wt = (1− α)A
(

KC
t

)α(
LC

t

)−α
= (1− α)

QC
t

LC
t

, (18)
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Rt = αA
(

KC
t

)α−1(
LC

t

)1−α
= α

QC
t

KC
t

, (19)

3.3. The Equilibrium

From (13), (14), (16), (18) and (19), we get the following:

KC
t

LC
t
=

KO
t

LO
t

=
Kt

L
. (20)

This means the capital intensity is equal in both sectors of the economy. Define 1
1 + θt

as share of resources used in the competitive sector and
(

1− 1
1 + θt

)
= θt

1 + θt
as share of

resources used in the oligopolistic sector. Then we can write the following:

KC
t =

1
1 + θt

Kt, (21)

LC
t =

1
1 + θt

L, (22)

KO
t =

θt

1 + θt
Kt, (23)

LO
t =

θt

1 + θt
L. (24)

Further, we define Zt = AKα
t L1−α. Using this definition and (21)–(24), we can write

the following:

QC
t =

1
1 + θt

Zt, (25)

QO
t =

θt

1 + θt
Zt. (26)

Accordingly, the wage rate, interest factor, and profits can be written as follows:

wt = (1− α)A(Kt)
α(Lt)

−α = (1− α)A(kt)
1−α, (27)

Rt = αA(Kt)
α−1(Lt)

1−α = αA(kt)
−α, (28)

ΠO
t =

(
1

n− 1

)(
θt

1 + θt

)
AKα

t L1−α. (29)

From (25) and (26), we can derive the following:

θt =
QO

t
QC

t
. (30)

Therefore, θt represents the ratio between the quantity of goods produced in the
oligopolistic sector and the quantity produced in the competitive sector.

Further, we assume that only goods produced in the competitive sector can be con-
sumed and used as investment good. The goods produced in the oligopolistic sector can
only be used for consumption purposes and not for investment. We define ψ as the share of
the competitive sector’s production which is consumed. Thus, the aggregate consumption
of goods produced in the competitive sector, CC

t , can be written as follows:

CC
t = ψtQC

t , (31)
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Accordingly, based on the assumption regarding the consumption of the good pro-
duced in the oligopolistic sector, the aggregate consumption of goods produced in the
oligopolistic sector, CO

t , is as follows:

CO
t = QO

t . (32)

Using (3) and (17) together with (31) and (32), we can state the following:

xC
t

xO
t

=
CC

t
CO

t
=

ψtQC
t

QO
t

=

(
β

1− β

)(
n

n− 1

)
. (33)

We can reformulate Equation (33) with the result for θt from Equation (30):

ψt = p∗
(

β

1− β

)
QO

t
QC

t
=

(
n

n− 1

)(
β

1− β

)
θt. (34)

Because of the fact that ψt represents the share of the goods of the competitive sector
which are consumed, the share 1− ψt represents the share of the goods of the competitive
sector which are used as capital in period t + 1. Hence, the investments, It, equal the capital
stock in the following period, t + 1. The investments can be written as follows:

It = Kt+1 = (1− ψt)

(
1

1 + θt

)
AKα

t L1−α. (35)

Inserting (34) in (35) delivers the following:

Kt+1 =

(
1−

(
n

n− 1

)(
β

1− β

)
θt

)(
1

1 + θt

)
A(Kt)

αL1−α. (36)

Now solving for θt gives the solution as follows:

θt =
(1− β)(n− 1)

(
A(Kt)

αL1−α − Kt+1
)

βnA(Kt)
αL1−α + Kt+1(1− β)(n− 1)

. (37)

The total savings, St, are given by the savings rate, χ(Rt+1), which is identical for all
members of the young generation times the sum of wage incomes and aggregated profit
incomes, expressed as follows:

St = χ(Rt+1)

(
wtL +

ptQO
t

n

)
. (38)

Now we insert (26)–(28) and (37) in (38) to get the capital market clearing condition
St = Kt+1.

Kt+1 = χ(αA(Kt+1)
α−1L1−α)

[
(1− α)A(Kt)

αL1−α +
(1− β)

β + n− 1
(A(Kt)

αL1−α − Kt+1)

]
. (39)

In per capita terms, we get the following:

χ(αA(kt+1)
α−1)

[
(1− α)A(kt)

α +
(1− β)

β + n− 1
(A(kt)

α − kt+1)

]
− kt+1 = 0. (40)

Although the original Laitner (1982) model differs in that the profits are received by
the old generation, the proof for the existence of a unique equilibrium can be analogous in
this model. Regarding the local stability of the model, which was not considered by Laitner,
we use the implicit function theorem, and this delivers the following:
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dkt+1

dkt
= −

χ(αA(kt+1)
α−1)αA(kt)

α−1
(
(1− α) + (1−β)

β+n−1

)
χ′(αA(kt+1)

α−1)α(α− 1)A(kt+1)
α−2
[
(1− α)A(kt)

α + (1−β)
β+n−1 (A(kt)

α − kt+1)
]
− χ(αA(kt+1)

α−1) (1−β)
β+n−1 − 1

(41)

Therefore, in the steady-state equilibrium with kt+1 = kt = k∗ > 0, the following has
to hold:

dkt+1

dkt
= −

χ(αA(k∗)α−1)αA(k∗)α−1
(
(1− α) + (1−β)

β+n−1

)
χ′(αA(k∗)α−1)α(α− 1)A(k∗)α−2

[
(1− α)A(k∗)α + (1−β)

β+n−1 (A(k∗)α − k∗)
]
− χ(αA(k∗)α−1) (1−β)

β+n−1

< 1. (42)

This condition is fulfilled, if the interest elasticity of savings with respect to the interest
factor is non-negative, χ′(R)

χ(R) R ≥ 0. Thus, the unique equilibrium in this model is locally
stable. Without any loss of generality, we normalize the population to one, L = 1. Thus,
K∗ = k∗.

The aggregate real consumption in each period is given by the following:

Ct =
(

CO
t

)1−β(
CC

t

)β
. (43)

and the real income, Qt, in terms of Bergson (1973), is given by the following:

Qt =
(

QO
t

)1−β(
QC

t

)β
. (44)

The quantity of Qt is, in the sense of Harberger (1954), the aggregate consumer surplus
in this economy. We insert (25) and (26) in (44) to get the following:

Q∗ =
(

θ∗

1 + θ∗
Z∗
)1−β( 1

1 + θ∗
Z∗
)β

=
(θ∗)1−β

1 + θ∗
Z∗ =

(θ∗)1−β

1 + θ∗
A(k∗)α. (45)

Accordingly, we get the total real consumption as follows:

C∗ =
(

θ∗

1 + θ∗
Z∗
)1−β(

ψ∗
1

1 + θ∗
Z∗
)β

=
(ψ∗)β(θ∗)1−β

1 + θ∗
Z∗, (46)

By substituting the equilibrium value of ψ∗ from (34) and the definition of Z in (46)
and simplifying, we get the following:

C∗ =
(

n
n− 1

)(
β

1− β

)
θ∗

1 + θ∗
A(k∗)α. (47)

4. Comparative Statics
4.1. Efficiency of Factor Allocation

The quantities Q∗ and C∗ are measuring the aggregate real income and the aggregated
real consumption per period of the whole society. We consider these two variables to discuss
the difference in the outcomes between our approach and the approach of Laitner (1982).
Laitner (1982) focused on these variables and showed that the derivatives of Q∗ and C∗ with
respect to the number of firms in the oligopolistic market are strictly positive. However,
these outcomes do not hold necessarily if the firm owners are members of the young
generation.

We are interested in changes of the steady-state equilibrium. Particularly, we want to
know how the relevant variables will change, if the number of firms in the oligopolistic
sector will increase. In other words, we are interested in the changes induced when the
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competition in the oligopolistic sector is becoming tougher. Therefore, the most important
aspect is the change of the capital intensity, given by the following:

dk∗

dn
=

(1−β)

(β+n−1)2

χ′(R∗)α(α− 1)A(k∗)α−2
[
w∗ + (1−β)

β+n−1 (A(k∗)α − k∗)
]
+ χ(R∗)αA(k∗)α−1

[
(1− α) + (1−β)

β+n−1

(
1− 1

R∗

)]
− 1

< 0. (48)

The numerator of (49) is obviously positive, and the denominator is negative because
of the stability condition (42). From this, we can derive the following proposition.

Proposition 1. In a two-sector model with an imperfect competitive market, an increase of an
oligopolistic market’s number of firms leads to a decline of the steady-state capital stock and capital
intensity, given the local stability of the steady-state equilibrium.

This means that the steady-state capital intensity is declining if the number of firms
is increasing. The reason for this outcome is that the effect that the income of the young
generation, which consists of wage and profit incomes, will decline if the number of firms
increases in the oligopolistic sector. Decisive for this result is that the profit share of the
firms will decline, while the income shares of the capital owner and wage earners will
increase, if the number of firms increases. Because of this consideration, the income share
received by the young generation will also decline. Consequently, the steady-state capital
stock will decline if the competition in the oligopolistic sector becomes tougher. This result
is the opposite of the result derived by Laitner (1982). In his model, the old generation
owns the firms, and if the profit share declines, the income share of the young working
generation increases, and, additionally, they will invest less of their savings in firm shares
and more in physical capital, even if the interest rate declines. As a consequence, a tougher
competition in the oligopolistic sector increases the steady-state capital stock.

To get a deeper understanding, we consider the change of the ratio between the quan-
tities produced in the oligopolistic and competitive sector. In the steady-state equilibrium,
the ratio, θ∗, can be written as follows:

θ∗ =
(1− β)(n− 1)(R∗ − α)

α(1− β)(n− 1) + R∗βn
. (49)

Differentiating (43) with respect to the number of firms delivers the following:

∂θ∗

∂n
=

(1− β)(R∗ − α)R∗β

(βnR∗ + α(1− β)(n− 1))2 +
(1− β)(n− 1)α(β + n− 1)

(βnR∗ + α(1− β)(n− 1))2

(
dR∗

dK

)(
dk∗

dn

)
> 0. (50)

Proposition 2. If the number of firms in the oligopolistic sector increases, the production will shift
from the competitive to the oligopolistic sector.

This result is as expected, because the price of the good produced in the oligopolistic
sector decreases with an increasing number of firms. Therefore, the relative price of the
good produced in the competitive sector is becoming more expensive, so that relatively less
of these goods are demanded, while the relative demand for the goods in the oligopolistic
sector increases.

However, this does not necessarily mean that the output of the oligopolistic sector
will increase if the competition in this sector becomes tougher. To show what will happen
with the steady-state outputs of both sectors, we differentiate Equations (25) and (26):

dQC∗

dn
= − Z∗

(1 + θ∗)2
∂θ∗

∂n︸ ︷︷ ︸
−

+
1

1 + θ∗
∂Z
∂K

∂K∗

∂n︸ ︷︷ ︸
−

< 0. (51)
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dQO∗

dn
=

Z∗

(1 + θ∗)2
∂θ∗

∂n︸ ︷︷ ︸
+

+
θ∗

1 + θ∗
∂Z
∂K

∂K∗

∂n︸ ︷︷ ︸
−

Q 0. (52)

As in Laitner (1982), the changes of the quantities of the competitive and oligopolistic
sector can be split up into a static and a dynamic effect. The first summand in (51) and (52)
represents the static effect, which is caused by the increasing competition in the oligopolistic
sector and which indicates the change of the allocation of input factors. This results in
a reallocation of input factors from the competitive to the oligopolistic sector, and thus
leads to an increase of the output in the latter sector and to a decline of the output of
the former sector. In other words, the reallocation of input factors takes place because
the increasing competition reduces the distortions caused by the oligopolistic market
structure. The increasing competition leads to a decline of the price of the goods produced
in the oligopolistic sector, which increases the relative price of the goods produced in the
competitive sector, so that the demand for goods in the oligopolistic sector will increase
and the demand for goods produced in the competitive sector will decrease.

The second summand in (51) and (52) represents a dynamic effect, which is caused by
the decline of the capital stock in the long run. This effect leads to a reduction of output
in both sectors. While the overall effect regarding the quantity of goods produced in the
competitive is uniquely negative, the overall effect on the quantity of goods produced in
the oligopolistic sector is ambiguous. To illustrate this, we have calibrated the outcomes
for the case of a log-linear utility function and a Cobb–Douglas production function (see
Figures 1–3).
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Figure 1. For the calibration, we used the following parameter values: q = 0.8, A = 20, β = 0.09, and
α = 0.43.

In all figures, the solid line represents the steady-state equilibrium output of the
oligopolistic sector, while the dashed line represents the steady-state output of the competi-
tive sector. To calibrate the three figures, we only changed the value of α, which represents
the production elasticity of capital. If the elasticity is sufficiently low, the output of the
oligopolistic sector increases, as in Figure 2, if the elasticity is sufficiently high, the output
always declines with an increasing number of competitors, as in Figure 3; and within
certain range of the elasticity coefficients, the output increases with n and then reaches a
maximum, and thereafter the output declines.
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α = 0.55.

Proposition 3. An increase of the number of firms in the competitive sector leads to a decline of the
steady-state output of the competitive sector and to an ambiguous change of output produced in the
oligopolistic sector.

As noted above, the real income is represented by the quantity of the compounded
real consumption good, Q.

Proposition 4. If the competition in the oligopolistic sector becomes tougher, the reaction of the
real income is ambiguous.
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Proof of Proposition 4. Differentiation of Equation (45) with respect to the number of firms
leads to the following result:

dQ∗

dn
=

(θ∗)1−β(1− β(1 + θ∗))Z∗

θ∗(1 + θ∗)2
∂θ∗

∂n︸ ︷︷ ︸
+

+
(θ∗)1−β

1 + θ∗
∂Z
∂K

∂K∗

∂n︸ ︷︷ ︸
−

Q 0, (53)

where the sign of the expression (1− β(1 + θ∗)) = (1−β)((n−1)α+R∗β)
α(1−β)(n−1)+R∗βn > 0. �

Again, the reaction consists of a static or short-run effect, which leads to an increase of
output because of a more efficient input factor allocation. This increase of output is caused
by the price change of the good produced in the oligopolistic sector, and a long-run effect,
which is negative, is caused by the smaller capital stock. Thus, an increase of the degree of
competition in the oligopolistic sector may lead to a decline of real income and consumer
surplus in the long run. To illustrate this, we have calibrated Equation (45) along with the
number of firms in the oligopolistic sector in Figure 4.
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Unlike the results of Laitner (1982), in our model, it is possible that the real income
per period will decrease. Figure 4 presents three different scenarios based on production
elasticity of capital. If the elasticity is sufficiently low, then the real income or the quantity
of compound goods, Q, will increase with an increasing numbers of firms (n) in the
oligopolistic sector. If the elasticity is sufficiently high, the opposite happens—the steady-
state quantity of Q will decline with an increasing number of firms in the oligopolistic
sector. It also can happen that the quantity of compounded goods will first increase with
an increasing number of firms and then it will decrease. However, in our model, it is no
longer clear if tougher competition will lead to an increased welfare in terms of real income
or consumer surplus.

Proposition 5. If competition increases in the oligopolistic sector, it is in general ambiguous if an
increase of the number of firms will lead to an increase or decline of real income or consumer surplus.

The reason for this outcome is that the increase of number of firms changes the inter-
generational income distribution, and this change may lead to the fact that the income of
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the young generation declines sufficiently strongly that the reduction of income, followed
by a reduction of savings, cannot be compensated by the increase of production caused the
static efficiency gain.

Next, we consider how the aggregate consumption is affected by an increasing num-
ber of firms. We differentiate Equation (47) with respect to the numbers of firms in the
oligopolistic sector. This gives the following:

dC∗

dn
= Z

(
β

1− β

)
(

1

(n− 1)2

)(
θ∗

1 + θ∗

)
︸ ︷︷ ︸

+

+

(
n

n− 1

)
1

(1 + θ∗)2
∂θ∗

∂n︸ ︷︷ ︸
+

+

(
n

n− 1

)(
β

1− β

)(
θ∗

1 + θ∗

)
∂Z
∂K

∂K∗

∂n︸ ︷︷ ︸
−

Q 0. (54)

The effect on the real consumption is similar to the aggregated quantity of com-
pound goods. Again, the static component of short-run effect has a positive impact, while
the dynamic effect on the capital accumulation has a negative impact on the aggregate
consumption. We also illustrate this in Figure 5.
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As shown above, regarding the real income, we have only varied the production
elasticity of capital. If the elasticity is sufficiently low, the aggregate consumption will
increase with an increasing number of firms in the oligopolistic sector; if the elasticity is
sufficiently high, the aggregate consumption will decline; and if the elasticity is within
certain range (neither too higher nor too low), the consumption has an inverted U-shape
form. However, as noted above, these partly surprising results are an outcome of change
of the inter-generational income distribution.

4.2. Functional and Inter-Generational Income Distribution

We begin with the nominal national income in terms of the product produced in the
competitive sector. The nominal wage incomes are given by the following:

W∗ = (1− α)QC∗ + p∗
(

1− 1
n

)
(1− α)QO∗ = (1− α)Z∗ = (1− α)A(K∗)α. (55)
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The aggregated nominal capital incomes, RK∗, are as follows:

RK∗ = αQC∗ + p∗
(

1− 1
n

)
αQO∗ = αZ∗ = αA(K∗)α, (56)

and the nominal aggregated profits, Π∗, are given by the following:

Π∗ =
p∗QO∗

n
=

(
1

n− 1

)(
θ∗

1 + θ∗

)
Z∗ =

(
1

n− 1

)(
θ∗

1 + θ∗

)
A(K∗)α =

(θ∗)β

n− 1
Q∗. (57)

If we aggregate these incomes, the nominal national income, Yn, becomes the follow-
ing:

Yn =

(
1 +

(
1

n− 1

)(
θ∗

1 + θ∗

))
A(K∗)α = QC∗ + p∗QO∗. (58)

The nominal national income is equal to the value of goods produced in both sectors,
which are measured in terms of the good of the competitive market. The national income
measured in terms of the compound good or in purchasing power is given by Q∗. We
define the price level, P∗, in this economy as follows:

P∗ =
Yn

Q∗
=

n(1 + θ∗)− 1

(n− 1)(θ∗)β
. (59)

Proposition 6. The steady-state price level P∗ depends negatively on the number of firms in the
oligopolistic sector.

Proof of Proposition 6.

dP∗

dn
= − θ∗

(n− 1)2(θ∗)1−β
+

n((1 + θ∗)β− 1) + 1− β

(n− 1)(θ∗)2−β
< 0, (60)

Because

n((1 + θ∗)β− 1) + 1− β = − (1− β)(n− 1)(β + n− 1)k∗

(1− β)(n− 1)k∗ + βnA(k∗)α < 0.

�

The price level declines with the number of firms in the oligopolistic sector. Intuitively,
this outcome is obvious, because the tougher the competition in the oligopolistic sector
the lower is the price of the good produced in the oligopolistic sector and this reduces the
price level.

Now we can calculate the income shares by dividing the labor incomes, the capital
incomes and the profit incomes by Yn. Then we get for the labor share (Lshare), the capital
share (Kshare) and the profit share (Pshare) as follows:

Lshare =
1− α

1 +
(

1
n−1

)(
θ∗

1+θ∗

) , (61)

Kshare =
α

1 +
(

1
n−1

)(
θ∗

1+θ∗

) , (62)

and

Pshare =

(
1

n−1

)(
θ∗

1+θ∗

)
1 +

(
1

n−1

)(
θ∗

1+θ∗

) . (63)
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As can be observed, the relationship between the income shares and the number of
firms in the oligopolistic sector is determined by the term

(
1

n−1

)(
θ∗

1+θ∗

)
. In Appendix A,

we show that
d
[
( 1

n−1 )
(

θ∗
1+θ∗

)]
dn < 0.

Moreover, the following is clear:

∂Lshare
∂n

> 0, (64)

∂Kshare
∂n

> 0. (65)

∂Pshare
∂n

< 0. (66)

We can summarize these outcomes in the following proposition:

Proposition 7. An increase of the number of firms in the oligopolistic sector will lead to an increase
of the labor income share and the capital income share and to a decline of the profit share.

Because of the fact that the income of the firm owners, who receive a wage income and
a profit income, exceeds the income of the workers, who only receive a wage income, we
can directly conclude that the income distribution of the working generation will become
fairer, if the number of firms in the oligopolistic sector increases. Therefore, the incomes of
the old generation will also be more equally distributed.

Accordingly, the real labor incomes, real capital incomes and real profit incomes are
given by the following:

w∗L
P∗

=
1− α

1 +
(

1
n−1

)(
θ∗

1+θ∗

)Q∗ =
1− α

P∗
Z∗, (67)

R∗K∗

P∗
=

α

1 +
(

1
n−1

)(
θ∗

1+θ∗

)Q∗ =
α

P∗
Z∗, (68)

Π∗

P∗
=

(
1

n−1

)(
θ∗

1+θ∗

)
1 +

(
1

n−1

)(
θ∗

1+θ∗

)Q∗ =

(
1

n−1

)(
θ∗

1+θ∗

)
P∗

Z∗. (69)

Finally, we can differentiate the real incomes with respect to the number of firms in
the oligopolistic sector to investigate how the different income groups are affected by an
increase of the number of firms (competition) in the oligopolistic sector.

dW∗

dn
= − (1− α)

(P∗)2
∂P∗

∂n
Z∗︸ ︷︷ ︸

+

+
(1− α)

P∗
∂Z∗

∂k
∂k∗

∂n︸ ︷︷ ︸
−

Q 0,

dR∗K∗

dn
= − α

(P∗)2
∂P∗

∂n
Z∗︸ ︷︷ ︸

+

+
α

P∗
∂Z∗

∂k
∂k∗

∂n︸ ︷︷ ︸
−

Q 0,

An increase of the number of firms in the oligopolistic sector affects the incomes of
capital owners, who represent the old generation and the incomes of the workers, who are
members of the young generation in a similar way. The income shares will increase, and
the reaction of the real income is ambiguous, because both the total production and price
will decline. Hence, it is unclear if the real incomes of these two groups will rise or decline.
To illustrate these outcomes, we have calibrated the outcomes (see Figures 6 and 7).
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Proposition 8. If the number of firms in the oligopolistic sector increases, the reaction of the real
capital and real labor incomes are ambiguous.

The reaction of the capital and labor incomes depend on two effects. On the one hand,
the real income may decline because of the fact that the negative capital accumulation effect
outperforms the positive effect generated by the improved production factor allocation,
and on the other hand, the income share of workers and capital owners will increase, if the
number of firms increases. If the negative capital accumulation effect is, in absolute terms,
weaker than the efficiency effect, then the real incomes of workers and capital owners will
increase with an increasing number of firms.
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5. Conclusions

In this paper, we modified the two-sector OLG model of Laitner (1982) and showed
that his results may no longer hold if the members of the young generation, instead of
the old generation, are the owners of the oligopolistic firms. In general, we argue that the
reason for having contradictory outcomes is dependent on whether the oligopolistic profits
are used for consumption or investment purposes. In our model, a significant share of the
profits is saved, and the market power resulting from the oligopoly makes it possible to
redistribute income from the old to the young generation; hence, part of this redistributed
income is saved instead of consumed by the old generation. Consequently, a higher steady-
state level of capital stock is realized, and this may lead to a higher level of real income and
real consumption or consumer surplus. On the hand, the oligopolistic market structure
will lead to the well-known distortions in the factor allocation. Moreover, whether the
real income is higher with an oligopolistic market or with increasing competition depends
on the size of the capital accumulation effect and the allocation effect. In contrast, in
Laitner’s model (1982), the intergenerational redistribution induced by the oligopoly works
in the opposite direction, from the young to the old generation, because members of
the old generation own the firms and receive the profits, where a share of the profits is
generated from the income of the young generation. Additionally, in his model the capital
accumulation is reduced because a part of the savings is used to buy the oligopolistic
firms, where the firm value is determined by the discounted profits of the firm. Thus,
more competition leads to a higher income of the young generation, to more capital
accumulation because the value of firms declines, and thus to a higher steady state capital
stock. In addition, the static distortions in the factor market will be reduced, and this
will also increase the real income and surplus. Thus, it is imperative as to who owns
the oligopolistic firms or, more generally, what happens with the profits. This outcome
should have strong consequences for the anti-trust policy, because, in general, it may
not be possible for an anti-trust administration to know what happens with monopoly
profits. Therefore, as an extension to this study, it can be examined the extent to which
the anti-trust policy measures lead to the desired outcomes, because, as noted from the
analyses presented in this study, the opposite of what is desired may result.

With regard to oligopolistic multinational companies, it can be noted that, from a
domestic policy view, the outflow of profits made by foreign-owned companies is as bad
as if the profits are directly consumed. The second problem associated with oligopolies is
that oligopolies induce a more unequal distribution of income. This holds for our model
and Laitner’s (1982) model, where we have shown that increasing number of firms makes
the income distribution fairer, because the labor-income share increases, while the profit
share declines. However, as we have shown above, the price of more equality can be a
lower real income. Therefore, an extension to this study would be to investigate if a tax
on profits associated with a redistribution of the tax revenue to the workers is more target
aimed to reduce inequality than anti-trust policy. If this is the case, then according to our
model, a redistributive tax policy should be applied and anti-trust policy should be given
up because of the unpredictability of the outcomes of anti-trust policy.

Author Contributions: Writing—original draft preparation, P.J.S.; writing—review and editing,
R.R.K. All authors have read and agreed to the published version of the manuscript.

Funding: P.J.S. thankfully acknowledges the financial support of the Changwon National University
in 2021–2022 for this research.

Acknowledgments: We thank two anonymous reviewers and Frank Wernitz for their useful com-
ments and suggestions. All remaining are ours.

Conflicts of Interest: The authors declare no conflict of interest.



J. Risk Financial Manag. 2021, 14, 304 18 of 19

Appendix A

Proof. The term
(

1
n−1

)(
θ∗

1+θ∗

)
can be written as follows:

(
1

n− 1

)(
θ∗

1 + θ∗

)
=

(1− β)(αA(k∗)α−1 − 1)

(β + n− 1)A(k∗)α−1 =
(1− β)(1 + αq)

n(1 + q)− (1− β)
. (A1)

If we differentiate this expression with respect to the number of firms, we get the following:

d
[(

1
n−1

)(
θ∗

1+θ∗

)]
dn

= − (1− β)(1 + αq)(1 + q)

(n(1 + q)− (1− β))2 < 0. (A2)

�

Additionally, it is obvious that the
(

1
n−1

)(
θ∗

1+θ∗

)
will converge to zero if n strives to

infinity:

lim
n→∞

(
1

n− 1

)(
θ∗

1 + θ∗

)
= lim

n→∞

(1− β)(1 + αq)
n(1 + q)− (1− β)

= 0. (A3)
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