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1 Introduction

In an oligopolistic market for a homogeneous good with an endogenously
determined number of firms, not only output per firm but also the number
of competitors is inefficient. If, for instance, entry is costly and lowers the
output of incumbents, i.e. the so-called business stealing effect prevails, too
many firms enter the market. The central reason for this excess entry re-
sult is that entrants do not take into account that they reduce the payoff of
incumbent firms and, thus, do not internalize an externality. This kind of
externality is also present in other settings with imperfect product markets
and not solely in a homogeneous Cournot-oligopoly. Therefore, the theoret-
ical possibility that there can be excessive entry is also of great empirical
relevance.

The original derivation of the excess entry theorem (cf. Mankiw and
Whinston, 1986, Suzumura and Kiyono, 1987) is obtained in a setting in
which the input market is perfectly competitive. While the robustness of the
excess entry result has been scrutinized from a variety of perspectives, the
assumption with respect to input markets has not figured prominently. This
relative neglect is particularly striking with regard to the most important
input factor, namely labor, because wages and working conditions for a large
or even overwhelming fraction of the workforce in many OECD and European
Union member states are determined by collective bargaining (cf. Visser,
2013).

In this paper, we relax the assumption of perfectly competitive labor
markets and presume instead that input prices, i.e. wages, are negotiated
between a firm and a firm-specific trade union. Our contribution is twofold.
First, we investigate how trade unions affect welfare in an oligopolistic market
with excessive entry. As collective bargaining causes wages to rise, firms lower
output, which reduces consumption possibilities and, hence, has a direct
negative welfare impact. However, higher wages also lower profits, which
reduces the incentives to enter the market. Since welfare rises with a decline
in the number of firms if there is excessive entry, trade unions can also have
a welfare-enhancing effect. Second, we analyze whether the presence of trade
unions modifies the condition which has to be fulfilled for the excess entry
theorem to hold. That is, we inquire whether business stealing is a sufficient
condition for excessive entry in a world with collective bargaining.

To address these points, we set up a model in which consumers can allo-
cate their income between two goods. The numeraire good is produced under
conditions of perfect competition, while the market for the other commodity
is characterized by Cournot competition. Production of this good of interest
can only take place if fixed costs of entry are incurred. In such a setting, we
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show that trade unions can indeed raise welfare if higher wages reduce the
number of firms, as it was conjectured above. A welfare-enhancing effect is
more likely to occur the higher the fixed costs of market entry are and the
more concave the inverse demand curve is. High costs of entry imply that
the welfare gain from a given reduction in the number of firms is particularly
pronounced. A concave demand curve results in a relatively small decrease
in aggregate output in response to a higher wage. Furthermore, we show that
the business stealing effect is a necessary but not a sufficient requirement for
excessive entry.

Following the seminal contributions by, inter alia, Mankiw and Whinston
(1986), Perry (1984), Suzumura and Kiyono (1987), and von Weizsäcker
(1980), the robustness of the possibility that there may be excessive entry
in an oligopolistic market for a homogeneous good has been looked at from
numerous perspectives. The most relevant investigations for our analysis are
those in which the input price is endogenous. Okuno-Fujiwara and Suzumura
(1993) and Suzumura (1995), for example, assume that firms can reduce
marginal production costs through R&D investments. They show that this
extension of the basic set-up does not fundamentally alter the excess entry
result.

Ghosh and Morita (2007a) investigate a framework in which upstream
firms enter a market until operating profits equal entry costs, produce a
homogeneous intermediate good at constant marginal costs and compete in
quantities. Each upstream firm is matched to one downstream firm. Down-
stream firms take the price of the intermediate good as given and produce a
final good. The market for the final good is also characterized by Cournot
competition. In this setting, the business stealing effect may be dominated
by a business creation impact because upstream firms generate profits for
their downstream counterparts which the former ignore when deciding about
entry. In a related paper, Ghosh and Morita (2007b) assume that the number
of downstream firms is determined endogenously and that each pair of down-
stream and upstream firms (Nash-) bargains over the price and the quantity
of the input. The authors once again show that there may be insufficient
entry by downstream firms. The intuition is similar to the one applicable to
their other analysis: downstream firms do not take into account that entry
creates business for upstream firms.

Turning to labor as input, imperfections in this market have basically
played no role in the analysis of the excess entry theorem. Marjit and
Mukherjee (2013) represent a partial exception. They consider a setting in
which a single foreign firm produces at lower marginal cost than its domes-
tic competitors but incurs transport costs. Initially assuming a competitive
input market, the authors establish conditions for entry of domestic firms
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to be excessive. In an extension, they consider an encompassing domestic
trade union, while wages paid by the foreign competitor are unaffected by
collective bargaining. In such a setting, entry by domestic firms is shown to
be insufficient. This prediction results from a combination of effects, such
as wage setting, the focus on domestic welfare, and marginal cost differences
between firms.

The remainder of our paper is structured as follows. In Section 2, we
develop the analytical framework. In Section 3, we analyze the welfare ef-
fects of higher wages due to collective bargaining. Section 4 investigates the
relationship between the welfare effects of trade unions on the one hand and
excessive entry and the occurrence of a business stealing effect on the other.
Section 5 concludes.

2 Analytical Framework

2.1 Set-up

We consider a two-sector economy. In each sector, one labor unit is required
to produce one unit of output. In sector 0, good 0 is supplied under conditions
of perfect competition on goods and labor markets. We choose good 0 as the
numeraire and normalize its price to unity, such that competitive wages are
equal to one. In sector 1, there are j = 1, ..., n, n > 1, firms and each of them
produces the same consumption good. The market for good 1 is imperfectly
competitive.

Profits of firm j consist of the difference between revenues and the sum
of labor and market entry costs. Revenues are the product of the price p(X)
and the quantity xj produced by firm j. The price decreases with aggregate
output, X, which consists of the sum of output by firm j and output of all
other firms, X−j: X ≡ xj + X−j. Labor costs equal wage payments wjxj.
Finally, and in order to ensure economies of scale, there are market entry or
set-up costs which we denote by k, k > 0. These costs are measured in terms
of the numeraire and are the same for all firms.

Profits are, hence, defined by:

πj = p (xj +X−j)xj − wjxj − k. (1)

Firms maximize profits with respect to output and assume the choices by
other firms to be given, i.e. we consider a Cournot-Nash-setting. Moreover,
firms only enter the market if entry costs are less or equal to operating profits
defined by πoj = πj + k.
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There is a representative consumer who is a price taker on goods markets
and whose preferences are given by a quasi-linear utility function:

U = x0 + u (X) , (2)

with x0 denoting the consumed quantity of the numeraire good. The sub-
utility function u satisfies u′′(X) < u(0) = 0 < u′(X). The representative
consumer inelastically supplies a given quantity of labor. Correctly antici-
pating labor demand by firm j in sector 1, the consumer supplies xj units of
labor to firm j, such that total labor supply to sector 1 equals xj +X−j. The
remaining amount of labor is supplied to sector 0.1 The representative con-
sumer owns all firms, receives wages paid in sectors 0 and 1 and, additionally,
an exogenously given income Θ > 0. The latter income component guaran-
tees that the consumer is able to purchase the utility-maximizing quantity
of good 1 (see, inter alia, Armstrong and Vickers, 1991, Langenmayr et al.,
2015, Varian, 1985).

Wages are determined via Nash-bargaining between the firm and a firm-
specific trade union. The union attempts to maximize the consumer’s utility
taking as given wages obtained in other firms, income from sources other
than labor and anticipating the firm’s output choice. We assume that labor
is fully mobile across firms and sectors ex-ante, i.e. before the wage is deter-
mined. Ex-post, labor is immobile within sector 1, i.e. changing jobs across
sector 1 firms is not feasible, but labor can always move from sector 1 to the
competitive labor market in sector 0.2

The timing is as follows:

1. Firms enter the market.

2. Wage bargaining simultaneously takes place at the firm level.

3. Firms simultaneously decide about their output level.

4. Consumption decisions are made.

1Alternatively, we could assume that the economy is endowed with an exogenously
given mass of (homogenous) labor which would also equal the mass of consumers. Labor
units would be inelastically supplied. Moreover, consumers would decide about individual
demand given the quasi-linear utility function (2), while the market demand would be the
sum of all individual demand schedules. Our approach can be treated as special case of
this setting, with the mass of labor normalized to one such that the economy is (quasi)
endowed with one representative consumer.

2The assumption of ex-post immobility of labor units within sector 1 guarantees that
trade unions can raise wages above the competitive level. Furthermore, labor mobility
across sectors ensures that there is no unemployment. See Oswald (1982) and Oswald
(1985) for the basic idea.
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As usual, we solve the model by backward induction.3

2.2 Optimization

2.2.1 Demand

The representative consumer chooses the consumption quantities x0 and X
to maximize utility (2), subject to the constraint that total income I, which
is predetermined at the final stage, equals total expenditure. Replacing the
consumption quantity of good 0 according to this constraint, the first- and
second-order conditions for a maximum are:

dU

dX
= u′(X)− p(X) = 0, (3)

d2U

dX2
= u′′(X) < 0. (4)

The inverse demand function p(X) defined by (3) is downward-sloping in
the price-quantity space. Its curvature depends on the third derivative of the
utility function which is a priori ambiguous:

dp

dX
≡ p′(X) = u′′(X) < 0, (5)

d2p

dX2
≡ p′′(X) = u′′′(X). (6)

For later use, we define the elasticity of the slope of the inverse demand
curve with respect to aggregate output which is denoted by η:

η ≡ p′′(X)
X

p′(X)
. (7)

It will be zero if the inverse demand curve is linear and positive (negative)
if p(X) is strictly concave (convex), or, put differently, if preferences exhibit
imprudence (prudence) as defined by Kimball (1990).

Since Eq. (3) uniquely defines the optimal consumption quantity, X∗, of
the good produced in sector 1, the remaining income is used to purchase the
numeraire good according to the budget constraint. Therefore, we obtain:

x∗0 = I − p (X∗)X∗. (8)

With (8) at hand, utility of the representative consumer can be rewritten as:

V ≡ U (I,X∗) = I − p (X∗)X∗ + u(X∗). (9)

3In addition to this benchmark model, we consider the case of efficient bargaining where
both wages and output result from negotiations between firms and firm-level trade unions.
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2.2.2 Output

The first-order condition for a profit maximum of firm j is given by:

dπj
dxj

= p′(X)xj + p(X)− wj = 0. (10)

We assume that the second-order condition is fulfilled:

d2πj
dxj2

= p′′(X)xj + 2p′(X) < 0. (11)

Using (11) and d2πj/ (dxjdwj) = −1, we can derive the slope of the firm’s
labor demand curve as:

dxj
dwj

=
1

p′′(X)xj + 2p′(X)
< 0. (12)

2.2.3 Wage Determination

The (firm-specific) trade union and firm j bargain over the wage wj to max-
imize the Nash-product, NPj, subject to (12). The (asymmetric) Nash-
product is defined as (see Svejnar, 1986):

NPj =
(
Vj − Ṽj

)α
(πj − π̃j)1−α , (13)

where Vj (πj) denotes utility (profit) in case of an agreement between firm j
and the trade union, and Ṽj (π̃j) represents the utility (profit) if no agreement
is reached. α (1 − α), 0 ≤ α < 1, describes the union’s (firm’s) bargaining
power.

In case of an agreement, the representative consumer obtains wage income
in firm j, wage income in other firms in sector 1, total wage income earned
in sector 0, total profits and the exogenous income Θ. If no agreement is
reached, the consumer supplies the amount of labor which is not demanded
by firm j to sector 0 and earns the competitive wage. All other income
components remain unaffected by the bargaining outcome.4 The union’s
gain from negotiation is thus given by:

Vj − Ṽj = (wj − 1)xj. (14)

4A breakdown of negotiations between firm j and union j reduces aggregate output
X which has an additional impact on the representative consumer’s utility. However,
this repercussion effect should be relatively low in absolute terms on the one hand and
is unlikely to have an impact on the qualitative results of our paper on the other hand.
Therefore, we neglect this effect in the following.
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Turning to the firm, profits in case of an agreement are represented by
(1). If, instead, no agreement is reached, the firm faces a loss in terms of
the market entry costs, π̃j = −k. The firm’s gain from negotiation reads:
πj − π̃j = πoj = (p(X)− wj)xj.

Inserting the last expression and (14) into (13), the Nash-product can be
written as:

NPj = ((wj − 1)xj)
α ((p(X)− wj)xj)1−α . (15)

The first-order condition for a maximum of NPj is given by:

α
(
Vj − Ṽj

)α−1 d(Vj − Ṽj)
dwj

(
πoj
)1−α

+ (1− α)
(
Vj − Ṽj

)α dπoj
dwj

(
πoj
)−α

= 0.

(16)
We assume that the solution to (16) is unique and that the second-order
condition for a maximum is fulfilled. Canceling common terms, making use
of the firm’s first-order condition (10), and rearranging, we obtain:

(1− α)(wj − 1)xj = α(p(X)− wj)xj (1− µ(xj, wj)) . (17)

µ(wj, xj) ∈ [0, 1] is defined as the weighted wage elasticity of labor demand:

µ(xj, wj) = −wj − 1

wj

wj
xj

dxj
dwj

, (18)

which implies that wj ≥ 1.5

2.2.4 Market Entry

Firms enter the market until operating profits equal market entry costs. The
corresponding free-entry condition follows immediately from πj(n) = 0 and
(1).

Since output per firm and the wage are uniquely determined for a given
number of firms, the free-entry condition implicitly defines the equilibrium
number of firms, n∗. We assume that n∗ is greater than unity, i.e. we do not

5While we assume firm-specific trade unions, one could also consider more encompassing
unions. If the trade union bargains with more than one firm, but does not fully internalize
the output consequences of wage variations, the trade-off between higher wages and less
output as described by (17) will qualitatively also apply. In the limiting case of a trade
union which negotiates for all employees in sector 1 with an employer association including
all n firms, however, the increase in total wages is equivalent to the decline in aggregate
profits, such that the payoff of the representative consumer is independent of wages paid
in sector 1. Output consequences of wage variations are then fully internalized, implying
that the bargained wage equals the competitive wage.
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consider a monopoly outcome. Moreover, we follow the approach commonly
pursued (see, for instance, Amir et al., 2014, Besley, 1989, Ghosh and Morita,
2007a, Marjit and Mukherjee, 2013) and ignore the integer constraint with
regard to the number of firms.

2.3 Equilibrium

We consider a symmetric equilibrium such that all firm-specific trade unions
set the same wage, w = wj ∀j, and all firms choose the same output level,
x = xj ∀j. For a given number of firms, n, aggregate output, hence, equals
X = nx. Using (7), we can rewrite the firm’s second-order condition (11) as
(cf., inter alia, Besley, 1989, Seade, 1980, Suzumura and Kiyono, 1987):

d2π

dx2
=
p′(nx)

n
(2n+ η) < 0. (19)

The equilibrium levels of wages, output per firm, the number of firms,
and aggregate output are denoted by w∗, x∗, n∗ and X∗ = x∗n∗, respectively.
Given the free-entry equilibrium, they are (implicitly) determined by the
subsequent conditions:

A ≡ (1− α) (w∗ − 1)x∗ − αk (1− µ(x∗, w∗)) = 0, (20)

B ≡ p′(X∗)x∗ + p(X∗)− w∗ = 0, (21)

C ≡ p(X∗)x∗ − w∗x∗ − k = 0. (22)

The partial derivatives of (20) to (22) with respect to the endogenous
variables are given by An = 0, Bw = −1, Cw = −x, and the subsequent
expressions, where we omit the indication of the endogenous variables as
equilibrium outcomes by a ′∗′ for simplicity:

Ax = (1− α)(w − 1) + αkµx,

Aw = (1− α)x+ αkµw,
(23)

Bx = p′(X) (1 + n+ η) < 0,

Bn = p′(X)
x

n
(η + n),

(24)

Cx = p′(X)x(n− 1) < 0,

Cn = p′(X)x2 < 0.
(25)

Note that the derivatives of the (weighted) wage elasticity of labor demand,
µx and µw, are ambiguous. Since stability of the equilibrium requires 1+n+
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η > 0 in the absence of trade unions (see Seade, 1980), we also assume this
restriction to hold.

The determinant of the system consisting of Eqs. (20) to (22) is given by
D = Ax(BnCw−BwCn)−An(BxCw−BwCx) +Aw(BxCn−BnCx). Inserting
the respective terms and simplifying yield:

D = p′(X)
x2

n︸ ︷︷ ︸
<0

Aw (2n+ η)p′(X)︸ ︷︷ ︸
<0

−Axη

 . (26)

To ensure that the equilibrium is well behaved and stable, profits per firm
have to decrease in the number of firms n. As shown in Appendix A.1, this
condition is fulfilled if the determinant is positive, D > 0, which we assume
in the following.

Finally, welfare is given by the representative consumer’s utility V as
defined by (9) since consumers receive all profit income. Equilibrium income
equals I∗ = w∗X∗ + W0 + Π∗ + Θ, where we assume that the oligopolistic
sector is sufficiently small such that total wage income in sector 0, W0, is
unaffected by outcomes in sector 1. Due to free entry, we find that total
wage income in sector 1 equals w∗X∗ = p(X∗)X∗−n∗k. Using the definition
of profits, welfare can be expressed as:

V ∗ = u(X∗)− n∗k +W0 + Θ. (27)

3 Welfare Effects of Trade Unions

In this section, we first show that union bargaining power raises the equi-
librium wage rate w∗. Given this result, which has been established for
other output market structures as well (see Dowrick, 1989, Nickell and An-
drews, 1983), we subsequently investigate the welfare effects of trade unions
by looking at the implications of an increase in the wage. For this purpose,
we consider the wage rate as exogenous and vary it accordingly. This ap-
proach is convenient because we can directly utilize these findings in Section
4 below.6

6Equivalently, and with identical results, we could also calculate the impact of an
increase in the union’s bargaining power on welfare.
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3.1 Wages and Bargaining Power

Totally differentiating Eqs. (20) – (22) and rearranging the resulting expres-
sions yield:

dw∗

dα
= −Aα

D
(p′(X∗))

2
(x∗)2

2n∗ + η

n∗
> 0, (28)

where Aα denotes the partial derivative of (20) with respect to α:

Aα = −k1− µ(x∗, w∗)

(1− α)2
< 0 for 0 < α < 1. (29)

This leads to the following Lemma:

Lemma 1 An increase in the union’s bargaining power implies an increase
in the equilibrium wage rate.

3.2 Wages, Market Entry and Welfare

In the next step of our argument, we consider the wage rate as exogenous
and denote it by w for notational convenience. The equilibrium is then
described by (21) and (22) which determine x∗ and n∗. Differentiating welfare
as defined by (27) with respect to w yields:

dV ∗

dw
= u′(X∗)

[
dx∗

dw
n∗ + x∗

dn∗

dw

]
︸ ︷︷ ︸

dX∗/dw

−dn
∗

dw
k. (30)

As elucidated in the introduction, the welfare effect of a wage increase de-
pends on two effects: (i) the variation in aggregate output X∗ because this
directly alters the representative consumer’s utility and (ii) the variation in
the number of firms n∗ because this implies changes in market entry costs.

The changes in the equilibrium output per firm x∗, number of firms, n∗,
and aggregate output, X∗, owing to a higher wage are given by:

dx∗

dw
= −p

′(X∗)(x∗)2

Dw︸ ︷︷ ︸
>0

η

n∗
, (31)

dn∗

dw
=
p′(X∗)x∗

Dw︸ ︷︷ ︸
<0

(2 + η), (32)

dX∗

dw
=

2p′(X∗)(x∗)2

Dw

< 0, (33)
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with Dw = BxCn−BnCx = [p′(X∗)]2(x∗)2[2n∗+ η]/n∗ denoting the determi-
nant of the system of Eqs. (21) and (22). The determinant is positive due
to the second-order condition for a profit maximum (19).

This leads to the following Proposition:

Proposition 1 A necessary condition for an increase in the wage rate (or
equivalently in the union’s bargaining power) to raise welfare is that a wage
increase deters entry, that is η > −2 must hold.

Proof 1 see (28), (32), (33) and (30).

It is evident from (33) that aggregate output unambiguously decreases in
wages which, c.p., reduces welfare. If the number of firms would addition-
ally increase in wages, welfare would certainly decline because of higher en-
try costs. If, however, a wage increase deters entry, welfare, c.p., increases
because entry costs can be saved. The sign of dV/dw is then parameter-
dependent. In the following, we restrict our analysis to situations where
wage hikes deter entry, i.e. dn∗/dw < 0, and presume η > −2.

As a result, welfare increases in wages if and only if savings in market
entry costs are sufficiently strong such that they outweigh the reduction of
aggregate output. The next Proposition formalizes the requirement:

Proposition 2 An increase in the wage rate (or equivalently in the union’s
bargaining power) raises welfare if and only if 2 (x∗p(X∗)− k) − ηk < 0. A
necessary but not a sufficient condition for that is η > 0, i.e., the inverse
demand curve is strictly concave.

Proof 2 Inserting (32) and (33) into (30) as well as using (3) yield:

dV ∗

dw
=
p′(X∗)x∗

Dw

[2 (x∗p(X∗)− k)− ηk] , (34)

where x∗p(X∗)− k > 0 holds because of free entry.

To provide an intuition, note that higher wages c.p. increase labor costs
and, hence, reduce profits. As a consequence, the number of firms n∗ declines.
Note further that irrespective of the elasticity of the slope of the inverse
demand curve, aggregate output goes down. The strength of the former
effect, i.e. of deterring entry, depends on the costs of entry, k. The larger
these costs are, the greater will be the welfare gain of a given reduction in the
number of firms. The strength of the latter effect, i.e. the decline in aggregate
output, crucially depends on the elasticity of the slope of the inverse demand
curve η. From (33), we find that the decline in X∗, owing to a higher wage,
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will be the smaller the larger is η. This is because lower competition raises
prices relatively strongly in this case and, hence, output per firm increases.7

The less pronounced the fall in aggregate output is, the smaller will be the
decline in welfare because of higher wages. Hence, a welfare-enhancing effect
is more likely to occur the higher k and η are.

In a further step, we solve our model numerically. To that end, we follow
Roitman (2011) and assume that the sub-utility function is given by: u =
200X −X3/3. For appropriate values of X, we thus have η > 0 such that a
welfare-enhancing effect is possible. Assuming Θ = 10, W0 = 1 and k = 4
yields:8

Corollary 1 An increase in the union’s bargaining power enhances welfare,
i.e. dV ∗/dα > 0, if α < αcrit. Given our numerical example, we find that
αcrit = 0.34.

Finally, we also consider the case of efficient bargaining to verify whether
the welfare-enhancing effect is driven by the bargaining structure. As shown
in Appendix A.2, we find that Nash-bargaining over wages and output leads
to results that are qualitatively identical to bargaining over wages alone. In
particular, the welfare-enhancing effect of trade unions requires η > 0 and is
more likely the higher k and η are.

4 Excess Entry Theorem and Trade Unions

In a world with competitive input markets, there will be excessive entry only
if there is a business stealing effect, i.e. if output per firm declines with
the number of competitors (see Amir et al., 2014). In our model, however,
labor markets are imperfect due to collective wage bargaining and it is thus
a priori questionable whether business stealing remains a sufficient condition
for excessive entry.

In order to analyze this point, we consider how an exogenous increase
in the number of firms, denoted by n, alters output per firm and welfare if
there is wage bargaining. We focus on a second-best outcome and assume
that welfare V can be maximized, e.g. by a social planner, solely with regard
to the number of firms. As before, firms decide about output while wages

7Note that output per firm is influenced by two countervailing effects. On the one
hand, a wage increase enhances marginal costs and output per firm goes down. On the
other hand, the number of firms decline in w such that competition becomes less intensive.
Consequently, prices rise, marginal revenue and hence output per firm increase.

8Simulations are available upon request. Note that the results are robust for different
values of Θ, W0 and k.
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are the outcome of Nash-bargaining, where the equilibrium levels of w∗ and
x∗ are given by (20) and (21).

This yields the second-best optimal number of firms, n∗∗:

dV

dn
= u′ (X(n∗∗))

[
x∗(n∗∗) + n∗∗

dx∗

dn

]
− k = 0. (35)

Evaluating (35) at n∗∗ = n∗ as well as using (22) and p(X∗) = u′(X∗), we
obtain:

dV

dn n∗∗=n∗
≡ V̂ = p (X∗)n∗

dx∗

dn
+ w∗x∗, (36)

where dx∗/dn describes the business stealing effect. If V̂ < 0 and utility
V is strictly concave in n, there is excessive entry, i.e. the number of firms
entering sector 1 in market equilibrium, n∗, exceeds the second-best, welfare-
maximizing optimal number. If instead V̂ > 0, there is insufficient entry, i.e.
n∗∗ < n∗ holds.

Proposition 3 In the presence of wage payments (and thus also in the pres-
ence of trade unions), the existence of a business stealing effect is a necessary
but not a sufficient condition for excessive entry.

Proof 3 see (36).

To illustrate Proposition 3, suppose that labor is not required as input
such that firms do not incur wage payments. In such a setting, excessive
entry will occur if and only if there is business stealing. Each entrant does
not take into account the negative output and profit effect occurring in other
firms. Entry, hence, results in a negative externality. If production costs
do not directly reduce welfare, because they raise the income of consumers,
there is a further externality. Each firm which enters the market is less likely
to do so the higher wages are. Thus, labor costs c.p. mitigate entry. From
a welfare perspective wages are, however, irrelevant. This implies that entry
features a positive income externality ignored by firms. A trade union which
raises wages above the competitive level strengthens this positive welfare
effect such that the existence of a negative business stealing externality does
not guarantee excessive entry.

Given Proposition 3, the further question arises how the welfare effect
of trade unions is related to the existence of a business stealing effect and
to excessive entry. We can answer this question by adding and subtracting
u′(X∗)n∗(dx∗/dn)(dn∗/dw) to Eq. (30). Using (36) as well as (22), the
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welfare impact of higher wages can be rewritten as:

dV

dw
= V̂

dn∗

dw︸︷︷︸
<0

+u′(X)n∗

 dx∗dw︸︷︷︸
>0

−dx
∗

dn

dn∗

dw︸︷︷︸
<0

 , (37)

where we have assumed η > 0 (see Proposition 2).
Accordingly, the welfare impact of higher wages can intuitively be decom-

posed into two effects. First, trade unions are c.p. more likely to increase
welfare if there is excessive entry and thus V̂ < 0 holds. This is the case
because higher wages reduce the number of firms which will be welfare en-
hancing if there are too many firms at the outset. Second, if there is business
stealing, i.e. dx∗/dn < 0, a positive welfare effect of trade unions becomes
c.p. less likely. This is because the fall in the number of firms due to higher
wages aggravates the negative business stealing externality.

5 Conclusion

In this paper, we analyze a model with oligopolistic competition and costly
market entry. In this setting, there can be excessive entry if output per firm
declines with the number of competitors, i.e. the business stealing effect. The
excessive entry prediction has usually been derived, assuming perfectly com-
petitive input markets. We extend this setting and introduce imperfections
in the labor market by assuming that wages (and potentially employment)
are negotiated by firms and firm-specific trade unions.

As our main result, we find that trade unions can deter entry and may
thus raise welfare. Such a welfare-enhancing effect of trade unions is more
likely to occur the larger market entry costs are and the smaller the reduction
in aggregate output due to the wage increase is. In addition, we show that
excessive entry need not arise even in the presence of a business stealing
externality. This is the case because wage payments reduce profits and,
hence, make entry less attractive. Since trade unions cause the wage to rise,
this positive externality mitigates or even dominates the negative externality
due to business stealing.

Our paper contributes to the series of studies that investigate how ro-
bust the excessive entry prediction is. Mostly, these analysis focus on alter-
native assumptions with regard to the output but not with respect to the
input market. Despite the relative neglect of input markets, we believe that
our analysis has wider implications. First, while the robustness of the ex-
cess entry theorem has been looked at from a variety of perspectives, the
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implications of non-competitive input markets and of the assumption that
production costs constitute welfare losses need to be considered more inten-
sively. Second, trade unions are often viewed as institutions which cause
inefficiencies or exploit them to the advantage of their members. We adopt
an alternative perspective and show that one inefficiency can counteract the
effects of another, such that trade unions may be welfare-enhancing. Third,
if output and input market imperfections interact, industrial and labor mar-
ket policies should not be based on the analysis of only one type of deviation
from the competitive benchmark.

A Appendix

A.1 Stability of the Equilibrium

To ensure that the equilibrium is well-behaved and stable, profits have to
decline in the number of firms operating in the market. In order to analyze
under which conditions this restriction is fulfilled, we vary the number of
firms exogenously and calculate dπ/dn, where n denotes the exogenously
given number of firms.

This approach implies that only the wage rate w and output per firm x are
determined endogenously according to Eqs. (20) and (21). The determinant
of this reduced system of Eqs. is given by Dn = AxBw − AwBx. Inserting
the respective terms yields:

Dn = − [(1− α)(w − 1) + αkµx]−[(1− α)x+ αkµw] p′(X)(1+n+η). (A.1)

If labor markets are not unionized, i.e. α = 0, stability of the equilibrium
requires 1 + n + η > 0 (see Seade, 1980), which in turn implies that the
determinant is positive. We suppose that wage negotiations do not give rise
to instability and assume Dn > 0.

Differentiating (1) with respect to n yields:

dπ

dn
= Cn︸︷︷︸

<0

+ Cx︸︷︷︸
<0

dx

dn
+ Cw

dw

wn
. (A.2)

The effect of a variation in the number of firms on x and w can be calculated
as:

dx

dn
=
AwBn

Dn

, (A.3)

dw

dn
= −AxBn

Dn

. (A.4)
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Inserting (A.3) and (A.4) into (A.2), rearranging as well as observing the
definition of the determinant D, we obtain:

dπ

dn
= − D

Dn

. (A.5)

Given Dn > 0, profits decline in n if and only if D > 0. This proves the
claim in the main text (see Section 2.3).

A.2 Efficient Bargaining

Maximizing (13) with respect to xeff and weff , where the superscript eff
indicates the equilibrium outcomes of efficient bargaining, yields:

Aeff = αp(Xeff ) + 1− α− weff = 0, (A.6)

Beff = p′(Xeff )xeff + p(Xeff )− 1 = 0. (A.7)

Differentiating (A.6), (A.7) and (22) with respect to α yields:

dxeff

dα
=
p′(Xeff )(xeff )2

neffDeff︸ ︷︷ ︸
>0

Aeffα︸︷︷︸
>0

(η + neff ), (A.8)

dneff

dα
= − A

eff
α p′(Xeff )xeff

Deff︸ ︷︷ ︸
>0

(1 + neff + η)︸ ︷︷ ︸
>0

< 0, (A.9)

dXeff

dα
= − A

eff
α p′(Xeff )(xeff )2

Deff︸ ︷︷ ︸
>0

< 0. (A.10)

Note that Deff < 0 holds such that the stability of the equilibrium is guar-
anteed. Inserting (A.9) and (A.10) into dV eff/dα, we can calculate the
welfare-effect of an increase in union’s bargaining power as:

dV eff

dα
= − A

eff
α u′′(Xeff )xeff

Deff︸ ︷︷ ︸
>0

(2weffxeff − kη), (A.11)

which shows that the welfare-enhancing effect of trade unions requires η > 0
and is more likely the higher k and η are.
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